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From the Editor’'s Desk

Dear Readers,

We are glad to release the April issue of Times of Agriculture
magazine, focusing on Agritech startups. In this issue, Raj Yadav,
founder of Gramik, shares his views on how he started his journey from
selling tea to now being part of one of the leading Agritech startups in the
country. Gramik is the leading agritech startup revolutionizing agriculture
practices, bringing efficiency and prosperity to rural communities. The
emergence of agritech startups in India signifies a new era and hope. These
initiatives are not only benefiting farmers with new technological advancements
but also playing a pioneering role in the field of agriculture. We should support
these startups that are paving the way for a new direction in our country's
agriculture. Let's all come together to support Indian agritech startups and
elevate our farming to new heights.

Apart from Gramik, we also covered another agritech startup that has
been featured on Shark Tank, namely 'Growit India'. Growit founder
Saurabh Agrawal shares his views on sustainable agriculture.
Environmentally friendly and sustainable agricultural techniques and solutions
are being developed through the use of innovative technologies. These startups
are contributing to increased productivity in farming and bringing about
improvements in the entire agricultural process.

We hope you enjoy this issue, which includes not only agricultural
updates but also informative articles from various authors. We encourage our
readers to send us their suggestions, as it inspires us to work with renewed

energy.

Thank you!

Editor-In-Chief
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Agriculture

Updates

Rashtriya Chemicals and Fertilizers Gets
Navratna Status

The Department of Public Enterprises (DPE) conferred 'Navratna Status' upon
Rashtriya Chemicals and Fertilizers (RCF). Navratnas constitute a group of
public sector firms endowed with the financial independence to invest up to Rs
1000 crore without necessitating approval from the central government. Prior to
this, the company had attained 'Miniratna Status' from the Department of Public
Enterprises.

Navratna Companies, a select group of nine esteemed public sector
enterprises in India, classified as Central Public Sector Enterprises (CPSEs), are
subject to specific operational and financial criteria based on factors such as net
profit, total production cost, earnings per share, and cross-sector performance.

Rashtriya Chemicals & Fertilizers Ltd. (RCF) is an Indian government-
owned enterprise headquartered in Mumbai, primarily engaged in the production
of chemicals and fertilizers. It operates under the ownership of the Government
of India and falls under the administrative purview of the Ministry of Chemicals
and Fertilizers. RCF holds the distinction of being the fourth-largest producer of
government-owned fertilizers in India. The company's inception in 1978
followed the restructuring of the Fertilizer Corporation of India. RCF's product
portfolio encompasses Urea and Complex fertilizers (NPK) as well as a diverse
range of Industrial Chemicals. It ranks as the fourth-largest Urea manufacturer in
India, trailing behind IFFCO, NFL, and KRIBHCO.

9.




Agriculture
Updates

CDP-SURAKSHA- digital platform to disburse
subsidies to horticulture farmers

Government has come up with a new platform to disburse subsidies to
horticulture farmers under the Cluster Development Programme (CDP) — the
Centre’s initiative to promote horticulture crops. The platform is known as CDP-
SURAKSHA.

CDP-SURAKSHA: a digital platform. SURAKSHA stands for “System for
Unified Resource Allocation, Knowledge, and Secure Horticulture Assistance.”
The platform will allow an instant disbursal of subsidies to farmers in their bank
account by utilising the e-RUPI voucher (more on this later) from the National
Payments Corporation of India (NPCI). The platform allows access to farmers,
vendors, implementing agencies (IA), cluster development agencies (CDAs), and
officials of the National Horticulture Board (NHB).

How its work: A farmer can login using their mobile number, place an order and
contribute their share of the cost of planting material. After payment, an e-RUPI
voucher will be generated. This voucher will then be received by a vendor, who
will provide the required planting material to the farmer. After the delivery of
material, farmers have to verify the delivery through geo-tagged photos and
videos of their field. After verification, the implementing agencies (IA) will
release the money to the vendor for the e-RUPI voucher. The vendor will be
required to upload an invoice of the payment on the portal. The IA will collect all
the documents and share them with the CDA for subsidy release, and then only
the subsidy will be released to the IA. However, the farmer, who raised the
demand for the plant material using the platform, can avail of the subsidy at the

first stage only.
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Updates

IIT Mandi develop biodegradable polymeric
microgels for sustainable agriculture

A research team from the Indian Institute of Technology (IIT) Mandi has achieved
a significant breakthrough in sustainable agriculture with the development of
natural polymer-based multifunctional smart microgels. These microgels are
engineered for the slow release of nitrogen (N) and phosphorus (P) fertilizers over
an extended period, presenting a promising solution to enhance crop nutrition
while minimizing environmental impact.

The research work was led by Dr Garima Agrawal along with her team
from School of Chemical Sciences, IIT Mandi. Explaining the motive of the study,
Dr. Garima Agrawal said: “We have developed natural polymer-based
multifunctional smart microgels for the slow release of urea over a longer
period. These microgels also act as a potential source of phosphorus for plants
and are cost effective, biodegradable and environment friendly.”

The microgel formulation 1s eco-friendly and biodegradable, as it is made
with natural polymers. It can be applied by mixing it into the soil or by spraying it
on plant leaves. Recent studies with maize plants have shown that our formulation
greatly improves maize seed germination and overall plant growth compared to
pure urea fertilizer. This sustained release of nitrogen and phosphorus fertilizers
helps crops thrive while cutting down on fertilizer use. These findings pave the
way for sustainable agriculture, offering a promising solution to optimize nutrient
supply, enhance crop yields, and mitigate environmental challenges associated
with traditional fertilizers.

imesofagriculture.in  §



Agriculture
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ITC's 'Krishi Mitra' uses Microsoft
Copilot to help farmers

An application built by ITC using Microsoft Copilot templates is making
generative Al (artificial intelligence) real for farmers, says a blog post by Pepijn
Richter, General Manager, Microsoft Cloud for Retail and Agriculture solutions.
ITC, a multi-industry enterprise is making generative Al real for farmers with
Krishi Mitra, an AI copilot showcased at World Agri-Tech 2024. The
application is built using Microsoft copilot templates and is intended to serve
300,000 farmers in India during its pilot phase, with an anticipated user base of
10 million. With this app, ITC aims to empower farmers with timely and relevant
information that can enhance their productivity and profitability, and help them
build climate resilience.

Using Krishi Mitra, farmers can gain tailored insights to help them work
more efficiently and profitably. The app supports various aspects of farming,
such as crop management, pest and disease control, soil health, water
conservation, weather forecasting, market linkages, and government programs.
The app then promptly delivers a detailed, personalized response, spoken in the
user’s local language. For example, in response to questions about weather
conditions or where to sell a harvest, Krishi Mitra replies with forecasts and
detailed market locations, pricing information, and other relevant details.
Through personalized advisories, farmers can make informed decisions, leading

to potentially better yields and increased income.
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Amul Goes International!
‘Taste of India’, Now in America

Amul, the popular dairy brand known for its tagline ‘Taste of India’, has taken a
significant step by introducing its fresh milk products on the international
platform for the first time. This move marks a milestone for Amul as it ventures
into the United States market. This comes month after PM Modi asked Amul to
emerge as world’s largest dairy.

Launching their fresh product range in the United States signifies a
strategic move by Amul to tap into a market with a substantial Indian and Asian
diaspora. It also reflects the brand’s dedication to providing consumers with
authentic Indian dairy products while also catering to the diverse preferences of
the global market.

“l't 1s our great pleasure to brin
wi t hvitshheon of the PM to make Amul
-Jayen Mehta, MD, Gujarat Co-operative Milk Marketing Federation.

Amul's fresh milk variants, including Amul Gold, Amul Shakti, Amul
Taaza, and Amul Slim n Trim, will be available in one gallon and half-gallon
packs, retaining the brand's renowned quality and composition. These products
will grace the shelves of leading Indian grocery stores across the East Coast and
Midwest markets of the US, catering to the discerning tastes of the Indian
diaspora. The launch of Amul's fresh milk range in the US not only heralds a
new chapter in international dairy trade but also underscores the rich heritage
and quality synonymous with 'The Taste of India.'

Amul

The Taste of India

Timesofagriculture.in April, 2024/ Page | 10
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IISR’s innovative formulations help address soil
pH issues and boost crop yields

ICAR-Indian Institute of Spices Research, Kerla, has developed 3 new microbial
formulations based on granular lime and gypsum to help farmers improve
agricultural productivity. The formulations developed using IISR’s patent-
applied technology, can address soil pH issues and deliver beneficial
microorganisms concurrently through a single formulation, a press release said.

Bactolime integrates beneficial bacteria or PGPRs (Plant Growth
Promoting R h i z o b)avtthtlimingi material into a single formulation. These
beneficial bacteria, being a potential tool for sustainable agriculture, ensure the
availability of essential nutrients to plants and help enhance nutrient use
efficiency. Strains like Ba c i | .landd? s 8 p d 0 an® donan®nly used in
agriculture as nutrient solubilizers/mobilizers as well as plant growth stimulants.

Recognizing this potential of beneficial bacteria, scientists at IISR
developed ‘Bactolime’, which integrates liming material and beneficial bacteria,
performing the function of both — ameliorating the soil’s low pH and ensuring
delivery of plant- beneficial bacteria through a single product. To promote use of
beneficial microorganisms, IISR developed two gypsum-based bacterial
formulations: Bactogypsum and Trichogypsum. Gypsum is traditionally used
to counteract soil salinity/sodicity. While Bactogypsum ameliorates high pH
soils and ensures simultaneous delivery of plant beneficial bacteria,
Tr i ¢ ho delivprsTur nn ¢ h o-ch éungahBiocontrol agent and corrects the
high pH levels of soil. Both ‘Ba ct o g yngd § u m c h o ’cyffpr shel soil
pH to a near-neutral level, creating a favourable environment for establishing

these beneficial microbes.
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Bundelkhand Wheat (Kathiya Gehu)
Gets GI Tag

Indigenous wheat variety from the Bundelkhand region in Uttar Pradesh, locally
known as Kathiya Gehu, has been granted the prestigious Geographical
Indication (GI) tag. This is the first farm produce from Uttar Pradesh to receive
this honor.

The process for GI certification of Kathiya Gehu was initiated by the
Khathiya Wheat Bangra Producer Company Limited, a local Farmer Producer
Organization (FPO), with support from entities like NABARD in January 2022.
After a two-year journey, the GI tag, bearing certificate number 585, was
officially awarded on March 30, 2024.

About Kathiya wheat

Technically classifiedas “T r i t i ¢ u,’hKathiya whaatris renowned for
its hardness, earning it names like Durum wheat, Dalia, pasta wheat, or macaroni
wheat. Despite constituting only a small fraction (5-8%) of total wheat
production, it holds significant cultural and nutritional value. It also exhibits
resistance against various common wheat diseases, ensuring sustainable
cultivation practices. Kathiya wheat features nutritional superiority, containing
essential vitamins (A, B, and E), beta-carotene, iron, calcium, phosphorus, zinc,
and copper. Its high fiber content contributes to digestive health, aids in
managing cholesterol levels, and supports weight management, offering
comprehensive health benefits. The amber-colored seed of Kathiya wheat,
coupled with its nutritional profile and culinary adaptability, have attracted
attention both domestically and internationally. Its demand in the international
market, particularly for manufacturing products like macaroni, underscores its
economic significance.
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Empowering Farmers
Through Tech

Raj Yadav

Founder & CEO
Gramik
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What inspired you to start Gramik, how did the idea come about?

As the son of a farmer, I am intimately acquainted with the agricultural issues
plaguing our region. I have witnessed firsthand the detrimental effects of
persistent pesticide and fertilizer use on soil fertility, as well as the repercussions
of neglecting good agricultural practices. Moreover, I've seen how farmers
grapple with the challenge of securing fair prices for their produce. Despite being
aware of these issues, I remained uncertain about how to tackle them. However,
everything changed during the COVID-19 lockdown.

It was during this period that my father, amidst the lockdown restrictions,
placed an order for farming equipment online. This event sparked the idea of
creating an online platform that could cater to all farming needs, serving as a
comprehensive solution to the myriad challenges faced by agricultural
communities. Thus, Gramik was born, with the vision of not only addressing
agricultural challenges but also providing impactful, end-to-end solutions for
Indian farmers.

During the lockdown in my village, a moment of inspiration struck. I
pondered: 1f my father, who lacks formal education, could adapt to online
purchasing, why couldn't other farmers? This thought gave rise to the concept of
'Gramik', marking the beginning of our journey to empower farmers through
digital means.

How did you come up with the name " Gramik"?

Gramik (GRAM+IK), where "Gram" signifies village, and "IK" stands for
indigenous knowledge, which refers to local information built upon and passed
down from one generation to another through continuous practices and
socialization processes.
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So Gramik's main objective is to promote our traditional techniques, as our
ancestors used to practice agriculture, following natural farming practices, such as
composting, crop rotation, and irrigation in natural ways. Gramik advocates for
these practices, which we call 'Good Agricultural Practices.! Since the green
revolution, the use of pesticides and fertilizers has increased rapidly in India,
leading to a 20-30% loss in land fertility over the past 14 years. This is why Gramik
has a single mission: to promote 'Good Agricultural Practices.' If you look closely at
Gramik's logo, you'll see a thumb, which symbolizes literacy in Good Agricultural
Practices, and four waves representing land, water, soils, and the environment."

Born to a marginal/landless farmer who ran a tea shop and worked as a daily
wage farm labourer, Raj Yadav grew up witnessing the challenges of the agricultural
sector firsthand. His father's dual roles, were necessary to supplement their family's
income. Gramik operates by forming farmer clusters in specific blocks of districts.
Once a cluster 1s formed, Gramik offers guidance on growing crops that provide
better income to the farmers. Post harvest, they also ensure that the farmers get good
price for their produce. Gramik also provides advisory on cultivating uncommon
crops for higher profits. Gramik sources seeds, fertilisers and farming tools directly
from manufacturers and further sells them to farmers at very affordable prices. Bulk
buying along with their profit addition they are able to sell the Agri-inputs to the
farmers. It’s a win-win for both the company and the farmers. In just over 2.5 years,
Gramik has supported about 3.5 lakh farmers in India. Rooting from the villages and
serving the farmers, that's how 'Gramik' was named.

What specific services does Gramik offer to the farmers?

Gramik 1s revolutionising the rural farming community to increase
productivity, efficiency, and profitability, and improve the livelihoods of farmers,
the services provided are as follows:
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IK - Indigenous Knowledge
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A Access to Information and Quality Input: Gramik provides farmers with

crucial information for optimal crop production, including weather patterns,
soil health, crop diseases, and the most suitable agricultural practices. This
information helps farmers make informed decisions and enhance their
yields. Gramik provides doorstep delivery of quality inputs like seeds,
pesticides, bio fertilizer, cattle feed etc., to farmers.

A Improved Productivity: Gramik provides farmers with access to
innovative technologies such as precision farming, automated irrigation,
and crop monitoring tools to aid them in increasing their productivity and
efficiency.

A Output sale & market linkages: Gramik connects farmers directly to
FPO’s & buyers through digital platforms, allowing them to bypass
intermediaries and get better prices for their produce.

A Financial Support: Gramik is also helping farmers gain access to digital
finance platforms, enabling them to purchase inputs, invest in new
technologies, and expand their farms.

A Training and Capacity Building: Gramik provides training and capacity-
building programs to farmers, equipping them with the necessary skills and
knowledge to optimise their farming practices.

How does Gramik distinguish itself in the competitive market?

farmers as the prime recipients of our efforts.

Gramik has set itself as an ideal example as opposed to its cor
through a plethora of solutions and its unique models, designed to JeasRaiiis
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A Peer Model: The Corporation, working towards connecting farmers directly
to the 'last mile' partner, is called 'Ajivika Sakhi' or 'Peer Partner'.

A Phygital Model: Our farmer support model is a blend of digital and
physical model. The model is monitored by Gramik’s command center in
Lucknow & Pune.

A Customer-centric Approach: Gramik prioritises the needs of farmers as
the centre of operations. It works directly with the farmers to understand
their needs and provide custom technology and services to meet their
specific needs.

A Strong Partnerships: Gramik has built strong partnerships with key
stakeholders in the agriculture value chain, including input providers,
distributors, buyers and financial institutions. These partnerships help to
create a more efficient and integrated agricultural ecosystem.

A TImpact-driven: Gramik strongly focuses on creating a positive change in
the agriculture sector. It is committed to improving farmers' livelihoods and
contributing to food security and sustainable agriculture.

A Data-driven: Gramik predominantly has a data-driven approach that uses
data analytics and artificial intelligence to provide insights, which helps to
optimise farming practices and improve yields.

Gramik is solving the food security problem with Good agricultural

practices & traceability driven farming.

What were the biggest challenges you faced in your journey?

On the contrary, agricultural productivity in India is amongst the lowest in

the world mainly due to severe land degradation and unsustainable agricultural
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Small & marginal lands- Farmers with small & marginal land have a lesser risk
appetite and unable to move from traditional cropping to rotation / regenerative
farming.

Conventional farming methods followed by majority of the farmers. Shifting
them from traditional crop to a rotational cropping required investing in trainings
at a village level. Building trust and handholding of the farmers in terms of
technology adoption throughout the entire crop lifecycle has helped us overcome
the conventional mindset. Soil testing and crop advisory helped in enhancing their
yield and increase their income from the same area of land. Scattered crops by
farmers resulting ineffective supply chain. Our digital farm guide has been
instrumental in coordinating our field Phygital operations.

Share a memorable success story or milestone achieved by Gramik?

Although there are many success stories, when we started, there was significant
resistance from farmers. They were not willing to understand technology or Good
Agricultural Practices (GAP). It was quite challenging to motivate some farmers
in a village. However, when their yields increased three to four times, more
farmers from that village began to join.

Gramik generates rural employment and we take pride in the fact that we are
presently working with 600+ peer partners. These are earning incentives through
various farmer support initiatives. We will onboard about 3,500 peer partners in
next 2 yrs with 65% of our peer partners consisting of women farmers.

Raj Yadav, Founder & CEO of Gramik, was felicitated at the ET Business
Awards 2023 ceremony. Our growth trajectory has been very promising with 50x

increase within 2.5 yrs of inception. We have been recognized as Great place to
Work in 2024.

Your vision towards farmers, and what milestones have you achieved till
now?

Gramik is likely to play a vital role in promoting sustainable agriculture through
the development of innovative technologies supported by block chain & data
science to support precision farming, regenerative agriculture and vertical
farming.
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There is a growing focus on sustainable agriculture, which involves reducing the
environmental impact of farming practices and ensuring long-term food security.
Gramik is likely to play a vital role in promoting sustainable agriculture through
the development of innovative technologies such as precision farming,
regenerative agriculture, and vertical farming. Digital transformation is set to
revolutionize the agricultural industry.

With Gramik driving the adoption of digital technologies such as IoT,
artificial intelligence, block-chain, and big data analytics, the corporation will
enable farmers to make more informed decisions and optimise their operations,
resulting in increased productivity and profitability. Gramik has onboarded about
3,50,000 farmers and working closely with 4,000+ agribusinesses.

What advice would you give to aspiring entrepreneurs?

Starting an agricultural startup in India can be a rewarding but challenging
endeavor. First Understand the Market and GAP, Conduct thorough research to
understand the needs and challenges of farmers in different regions of India.
Identify gaps in the market that your startup can address effectively. Look for
innovative solutions that can improve productivity, efficiency, and sustainability
in agriculture.

Building a successful agricultural startup takes time, effort, and
perseverance. Be prepared to face challenges, setbacks, and failures along the
way, but remain resilient and persistent in pursuing your goals and vision for the

future of agriculture in India.
ok 3k
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LET’S COMBINE AGRICULTURE
WITH NATURE’S LABORATORY

“There is no doubt that fertili z:¢
true that we must Kkeep working or
mu s t | mport fertilizers for other

Hence,i st haerreeed t o be awar Modif sait &l
also urged the Indian Council of Agricultural Research and other institutions as
well as agricultural universities to adopt the concept of ‘Lab to Land’.

Prime Minister Modi's call for a shift towards sustainable agriculture in
India highlights the importance of moving away from resource-intensive
practices and adopting methods that are better for the environment and farmers.

Sustainable agriculture practices

Through decades of science and practice, the following farming practices have

proven effective in achieving sustainability, especially when wused in

combination:

1. Rotating crops and embracing diversity:
Planting a variety of crops can have many
benefits, including healthier soil and improved

pest control. Crop diversity practices include
intercropping and complex multiyear crop
rotations.
2. Planting cover crops and perennials: Cover
crops such as clover, rye are planted during
off-season times when soils might otherwise
be left bare, while perennial crops keep soil
covered and maintain living roots in the

% ground year-round. These crops protect and
About Author oo £

build soil health by preventing erosion,
Saurabh Agarwal

Founder Director,

Growit India



3. Traditional ploughing (tillage): prepares fields for planting and prevents
weed problems but can cause soil loss. No-till or reduced-till methods, which
involve inserting seeds directly into undisturbed soil, can reduce erosion and
improve soil health.

4. Applying integrated pest management (IPM): A range of methods, including
mechanical and biological controls, can be applied systematically to keep pest
populations under control while minimizing the use of chemical pesticides.

5. Integrating livestock and crops: Industrial agriculture tends to keep plant and
animal production separate, with animals living far from the areas where their
feed is produced, and crops growing far away from abundant manure fertilizers.
A growing body of evidence shows that a smart integration of crop and animal
production can make farms more efficient and profitable.

6. Adopting agroforestry practices: By mixing trees or shrubs into their
operations, farmers can provide shade and shelter that protect plants, animals,
and water resources, while also potentially offering additional income from
fruit or nut crops.

/. Managing whole systems and landscapes: Sustainable farms treat
uncultivated or less intensively cultivated areas as integral to the farm. For
example, natural vegetation alongside streams, or strips of prairie plants within
or around crop fields, can help control erosion, reduce nutrient runoff, and
support bees and other pollinators and biodiversity in general.

8. Smart Irrigation: Utilizing techniques like drip irrigation to conserve water
and optimize usage.

9. Organic Practices: Prioritizing natural methods over synthetic inputs, organic
farming 1s a holistic approach that emphasizes soil health, biodiversity, and
ecological balance.

10. Waste recycling and composting: Turning organic waste into valuable
compost, this process enriches the soil, reduces the need for chemical
fertilizers, and minimizes waste. Example: Using vegetable scraps, fallen

reate h rned to the

leaves, and manure to cre ieap that can be re
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In the journey of sustainable agriculture, protective farming products such as
Mulch Film, Crop Cover, Plant Cover, Agri Support Net, Agri Wire, Agri Threads,
and Fruit Cover will be game-changers. That’s why, at Growit India, we help
farmers adopt protective farming methods and products for sustainable farming.

9 Prevents soil erosion

Retains moisture in the soil for a
longer period

p @ Reduces Pest Attacks

Here’s how protective farming helps:

According to a study by the Council on Energy, Environment, and Water (CEEW),
fewer than 4% of Indian farmers have adopted sustainable agricultural practices
and systems. At Growit India, we aim to increase the percentage by empowering
and educating farmers about protective and sustainable farming practices — less
burden on nature and more farming income. Our mission is to impact more than
1.5 million farmers by empowering them to use precision & protective farming &

help them become progressive farmers.
%k

April, 2024/ Page | 23 ©™%



Being a far mer

FARM agribusiness r

Cultivating, L

DATA and profitable
COLLECTION: chall enging d

unpredictabl e

How can it make vari abl es arou

farmersand weat her condit

. . di seaseison voafr i

agrlbusmess pesticides an

successful? product prices

guestion 1| s: W
agribusiness

colleting farn

trying t o scal

producing acco

family expeéeeiac

analyzing I nf

wor ki ng wi t h |

and accurate pl

pe ) Carolina Hurtao Lépez
o CEO, Simple Agri
Colombia

. A o , .‘ s .
‘ ' '/.r g Q‘Q -
T / agriCLiIture.in N , April,6024/}PaQ_’|-2

"



Agribusiness around the world has complex processes, big challenges, and tons of
daily information that needs to be captured on the field. However, most farmers
ignore or take for granted data collection and do not acknowledge that a good
start for a solid and sustainable business is proper farm data collection, as
well as a deep knowledge of the crop being cultivated. It is a balance that only
those who master it succeed at food production.

Cultivating and farming at a big scale requires effort, knowledge,
experience, discipline, strategy, and data analysis. Incorporating a farm
management software to the daily operation is one of the key elements and
one of the most important steps that all farmers and agribusiness should take into
consideration in order to be able to understand how crops behave and respond to
the different unpredictable variables such as operation costs, water, soil, and
weather conditions.

However, incorporating these types of technologies comes with a challenge
and every challenge a business experiences means coming out of a comfort zone.
These companies are the businesses that navigate an ocean of big transformation
and conquer consciousness among team members and leaders. Only those that
understand the importance of capturing high quality farm data in an
organized and structured way can analyze information, compare, and
contrast variables within the business, and understand the most
unpredictable scenarios. Those are the businesses that succeed and are
sustainable over the years.

Here are some key elements that farmers and agribusinesses should take into
inconsideration to start having a deep understanding and collecting data from for a
more successful business:

A Weather Is one of the most challenging variables. Nature can be very
unpredictable, especially in tropical rainforest regions. Being able to
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A Soil- It is of high importance to know what type of soil the crop is being
cultivated on. Soil analysis and its characterization -chemical, physical and
biological properties- must be made at least every one or two years. Its
interpretation is key to soil nutrient management, and even in some cases
it is key to understanding how plants’ roots are affected, and/or if they not
properly developed, thus affecting the crop’s productivity.

A Water- Understanding the crop’s water needs allows for an ideal use of
drainage and irrigation systems, as well as the ability to apply the right
products, (crop protection and fertilizers systems) in order to have the right
effect on plants without harming the soil or causing soil degradation. It is
our responsibility to take care of water and soil for future generations
and farming. It is very common that most farmers are unaware of the
importance of understanding the pH of water. For instance, in hard waters
with high mineral contents, the application of agrochemicals, pesticides or
protection products are inactivated and no effect on plants or crops is
produced. In other words, it is a waste of money and soil conservation
practices are not being taken into consideration.

A Operational Cost- Only those who understand how much, where and when
money should be spent on a crop are most likely to be successful and
sustainable in the business. It is not always about REDUCING COST, but
about strategically knowing when and where to spend the money for
higher productivity, better yields, and a more profitable business.

Transforming data relationship within agribusinesses and farmers is key to develop
a model that supports sustainable farming practices that can be replicated and
sustained for the next upcoming generations. That’s why it is so important for
agribusinesses and farmers to start changing their relationship with farm data
collection and start having data-driven choices for their businesses to help support
a secure global food supply.
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Understanding the importance of the role that a farm management software
plays, and its contribution for farm data collection and analysis, is an open
door to support productive models that produce high-quality food and prioritize
the health of the environment for the future generations. Farm data empowers
agribusinesses to track the entire production process, from land preparation to
harvest, and opens up new opportunities for evolving methodologies of producing

food in more efficient ways.

For years the world has been witnessing of how conventional farming
methods -with zero data collection and analysis- have failed to innovate and do
not contribute to the livelihood of smallholder farmers or even to agribusiness
itself. Without data control, there is a very small probability to improve a crop’s
general conditions such as productivity, soil structure and fertility, and having a
stable cost production model, therefore preventing a scalable and profitable
business.

Please, keep in mind that every business has it own challenges and unique
requirements, as well as its unique conditions due to climate, soil, water,
operational cost, regional and market circumstances. Every business must be
seen as an individual case. Nevertheless, all agribusinesses have a shared pain:
enormous amounts of farm data. The trick is to see it as a valuable player in your
business game for data-driven decision-making in order to make informed choices
and having insights into cultivation strategy, instead of seeing it as your rival or
most ferocious competitor within the business.

Simple Agri is a cloud platform that supports agribusinesses and
producers in capturing, organizing, and structuring technical and cost
information on crops for assertive, timely, and intelligent investment and
business profitability. With 16 years of experience, we have managed to co-
create, together with our clients, a robust solution that covers the entire production
chain from soil preparation, crop maintenance, supply management, to harvest.

We elevate busmesses to the next level in information management raising
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non-thermal  technologies  have
gradually emerged in the food
business as practical replacements for
conventional methods like pasteurisation
or sterilisation. Despite their many
advantages, the usage of conventional
thermal treatment-based decontamina-
tion systems hides certain serious
disadvantages. Firstly, high temperatures
have the potential to affect the quality of
food by decreasing its nutritional value
and freshness, changing its organoleptic
properties, and creating chemical
compounds that pose a risk to the health
of consumers. These technologies also
consume a lot of energy. The main
source of this energy is the
combustion of fossil fuels, which has
a major ecological and economic
impact on the environment and human
society. The drawbacks of
conventional decontamination
techniques prompted the development
and use of novel non-thermal
technologies that can improve product
quality and safety while using less

I n recent years, many cutting-edge

&% Timesofagriculture.in

energy and water. These technologies
are usually safe, non-toxic, residue-free,
and efficient. However, they might also
present difficulties concerning
purchasing equipment, maintenance
costs, and required knowledge, which
could keep them from being broadly
adopted in the food industry. Table 1
lists the benefits and drawbacks of the
main non-thermal preservation methods.

Hurdle technology is primarily
used to stop certain microorganisms
from proliferating and stabilizing by
subjecting them to a series of sequential
or simultaneous physical, chemical, and
environmental obstacles.

An example of extending the
shelf-life of fresh-cut leafy vegetables
(FGLVs) using vacuum precooling and
modified atmosphere packaging (MAP):

Fresh-cut leafy vegetables
(FGLVs) are considered to be tasty,
nourishing, and healthful food. The
product still has issues with short shelf
life and quality retention, particularly in
areas with warm climates. Fresh-cut
leafy greens that have undergone
enzymatic browning are one of the most
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Table 1. The advantages and drawbacks of some non-thermal food decontamination systems.

Technology

Atmospheric Cold
Plasma (ACP)

High-Pressure
Processing (HPP)

Pulsed Electric
Field (PEF)

Ultrasounds

Ionizing irradiation

UV-C irradiation

Vacuum

pre-cooling

Modified
atmosphere
packaging (MAP)

significant unfavourable qualities that
can be quickly noticed by customers and  prevent
reduce the product's

Advantages

Short contact times; no risky substances; cheap
operating expenses; and no requirement for heat
energy

Low energy usage; solvent-free; clear label; and
devoid of hazardous compounds

Minimal heat impact, quick recovery, and
retention of organoleptic properties

The product's minimal temperature increase
preserves its organoleptic and nutritional
qualities.

Efficiency, lack of thermal energy, absence of
solvents, and absence of chemicals that could be
harmful

Superior antimicrobial efficacy with negligible
adverse effects on the product

A broad spectrum of lethality; low cost; energy
efficiency; simplicity of construction and
maintenance; harmless; little residue formation,
and little loss of quality

quick extraction of heat without adding any
medium; no living things in the vacuum state;
sleep effect (stopping the ageing of vegetables);
Repair mechanical wounds; evaporation of excess
water

longer shelf life; better control of the product;
sellers can ensure product quality; more product
availability; costs are reduced, longer freshness
cycles; reduced labour; waste elimination; better
manufacturing capacity

enzymatic
shelf life.

Furthermore, it should be noted that a
staggering 40% of fresh food worldwide
is wasted at the retail and consumer
levels or lost after harvest. Cutting
vegetables during preparation causes
harm to their tissues, this sets off
physiological reactions that lead to the
senescence stage. Because cold storage
slows down temperature-dependent
reactions, it is crucial for the
preservation of fresh-cut products. When
fresh-cut vegetables are stored between
0 and 5°C, there is a decrease in
respiration rate, an increase in bioactive
chemicals, and a decrease in microbial
growth and enzyme activity. According
to recent studies, the hurdle approach,
utilizing modified atmosphere packaging
(MAP)  together with commercial
vacuum precooling as an alternative to

Times of Aqriculture
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Drawbacks

oxidation; degradation products; corrosive

Unsuitable for foods rich in fat; loss of fruit quality

High plant setting up and maintenance costs;
ineffective on low-acid, shelf-stable foods; perhaps
detrimental to food macromolecules

High setup and maintenance costs; electrical
conductivity of the product is a deciding factor

Constructing specialised ultrasound equipment is
challenging, and it's uncertain how it affects
product quality.

Nutrient oxidation; mutagenesis and the selection of
resistant pathogenic  strains; low  customer
acceptance, and expensive capital costs

limited penetration; dietary components that are
photosensitively altered

large one-time investment

complexity (it does not eliminate all bacteria and
other preservation methods must still be used); cost

the use of chemical preservatives to  demonstrated synergistic effects on
browning,  fresh-cut lettuce, specifically frillice

-
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Fig 1. Vacuum precooling system
(source: http://www.trj-inc.com/)
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iceberg, romaine, and red oak.

Because commercial vacuum
precooling allows for short and
effective precooling periods of 15 to
45 minutes, it is the most feasible
method for precooling vegetables to
achieve  maximum  shelf life.
Vegetables with a vacuum cooler have
a longer shelf life since the field heat is
removed right away after harvest,
hastening  the  senescence  and
deterioration processes. The product's
ability to dissipate heat quickly
increases with its surface area in
relation to weight. Accordingly,
vacuum cooling works wonders for
chilling leafy greens, spinach,
mushrooms, sprouts and flowers.
However, vacuum cooling can also be
used to swiftly and effectively pre-cool
perishable items like mushrooms and
other more compact food like beans,

broccoli, celery and sweet corn. A
technigue  known as  modified
atmosphere packaging (MAP)

modifies the gas content in the
container surrounding the produce to
extend its shelf life and maintain the
quality of the food. Three primary gases,
namely oxygen, carbon dioxide, and

nitrogen, are used in  modified
environment packaging to alter the
atmosphere  inside  the  container.

Comparing MAP to traditional storage
systems, commodities' shelf lives are
extended from several days to several
weeks. MAP minimizes pathological
degradation, fungal growth, weight loss
and physiological harm.

Conclusions
The hurdle approach is more
effective than either treatment alone for
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Fig 2. Pictures of freshly chopped vegetables at different times while being stored at 4°C.
(source: https://doi.org/10.3390/ horticulturae8080745)

preserving physiological quality and
minimising microbial development in
the fresh-cut green salad supply chain
process with efficacy and energy cost
efficiency. Despite a slight increase in
operating expenses, 0.06% for the
vacuum precooled samples covered by
PP packaging and 1.05% for vacuum
precooled samples covered by MAP. By
using the hurdle strategy, the expiration
date might be extended to 133% and
200% (from 3 to 9 days), respectively,
when compared with the non-precooled
samples covered by PP packaging as
shown in Figure 2. A longer shelf life
improves  sales  opportunities by
increasing the logistical distance and
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extending the time products are in the
consumer's refrigerator and on the retail
shelf. Moreover, there is less waste and
food losses.

In  conclusion, non-thermal
technologies could improve food safety
and quality by replacing conventional
microbial inactivation techniques. In this
sense, we can go beyond the limitations
of individual technologies by using the
hurdle approach, which increases their
efficacy and range of applications while
decreasing their detrimental effects on
food quality.
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njamma Nadimidoddi is a Dalit
woman, disadvantaged in class,
caste and gender, she was on

the lowest rung of the social hierarchy in
her village. She saw destitute poverty in
her childhood, working as a farm
labourer for measly wages, helping her
family secure two meals a day. And as a
Dalit, she was subject to humiliating
untouchability practices. Instead, they
worked for landlords, where the
payments were insecure and the women
were not involved in any decision-
making. The landlords also owned all
the seeds, which made the women
dependent on them.
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Location
Village- Gangwar, District-
Sangareddy, State- Telangana
Background
A local NGO in 1980’s

encouraged women in villages around
her state to form farmers’ collectives, or
sanghams in the local language. Deccan
Development Society (DDS), worked to
unite the most marginalized people and
utilize their indigenous knowledge on
seeds, crops and food diversity to fight
hunger, poverty and social deprivation.
Since those crops included millets,
Anjamma and her knowledge of seeds
became instrumental in designing the
organization’s initiatives.
Efforts made

Ms Anjamma does farming on
four acres of land where she has planted
14 varieties of seven types of millets and
pulses along with sorrel, the leafy
vegetable.  She  had  exhaustive
knowledge on 12 types of millets. She
maintains her seed bank collection of 80
rainfed crops including pulses, oilseeds
and the majority of millets. After
harvest, the best seeds are kept aside for
planting for the next season. The seeds
are stored as per traditional method with
ash in a cane basket, topped with neem
leaves and sealed with a mixture of cow
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dung and mud. The seeds stay fresh and
insect-free for more than a year. Not just
this, she gives the seeds to other farmers
too, not for money but in exchange for
double the amount of seeds she lends,
after the harvest season. The crops
selected are such that if one fails due to
some climatic change, there would be
another that can withstand it and give
yield.

The government’s contribution
to Ms Anjamma’s success counts as nil.
The only help she received was from the
Deccan Development Society, an NGO,
in the form of buying her produce at the
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CULTIVATING HOPE & I-'IARVEST

& Anjamma gained fame by
being featured in UN FAO's
global case studies

& She advocates for self-
sufficiency in food, seed
production & cultivation

e Overcoming poverty,
Anjamma owns 10 acres of

e Anjamma's association with the
DDC paves the way for her dreams

& Dalit farmers for millet production
project helped her realize her ideas

® Seed bank collection of 80 rainfed
crops fosters exchange & harvests

& Anjamma’'s expertise & respect
land through millet farming | earn her a role in the local body

& Her passion for e "'Plant Genome Saviour”
cultivation and love for recognition showcases her
nature drives her farming dedication to preserving crops

journey

' =, We don't sell, but exchange
~—— seeds, as per farming needs. We
in fact cultivate seeds and this helps
in a bountiful harvest. Seilf-reliance
IS our sustamable model —Anjamma

right prlce and providing interest-free

small loans when required. The
investment in farm is almost nil. She has
her bullock, till the land, sows crops and
harvest crops. There is almost nil outside
investment. Most of the food s
consumed at home and whatever is extra
is sold in the market. Everything in the
farm is used, from crops to husk and
even grass which grows as a weed. Her
son too wants to continue with rain-fed
organic agriculture of millets.
Impact

Today, Dalit plots of land on
the edges of villages— long seen as

lture
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barren wastelands unfit for agriculture — A

hold a rich diversity of nutritious millets
that not only feed families but also fetch
good income. Land degradation has
come to a halt as collectives returned to
organic manuring, agroforestry and
traditional mixed-cropping  systems.
Farm  households have  become
completely food secure, thanks to a
greater diversity of nutrition-rich crops.
This, in turn, has increased women's
power in their homes, as their
knowledge, labour and income take
centre stage.

&% Timesofagriculture.in

Honours

3 Catapulted to fame after being
featured in UN Food and Agriculture
Organization (FAO) global case
studies in 2023.

# In 2019, Anjamma was honoured by
the national government for saving
more than 80 local seed varieties.

% She was named “Plant Genome
Saviour” by the Union government
in 2019.

% Today she is an elected member of
the local government.

[ 1 ]|
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REDGRAM CULTIVATION ON |

A POPULARIZED AND TRENIPSE
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unds occupy a significant
portion of the arable rice
production area in many parts

of the world. Bunds play a critical role in
retaining moisture on sloppy areas,
providing access to fields, and
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delineating ownership. Bunds may,
however, serve as source of weed
propagules if poorly managed. Bunds
have many benefits, including marking
the boundaries of farm-holdings,
slowing the movement of soil and water,
and providing an opportunity for
integrating trees into  agricultural
systems.

An innovative technology and
novel approach of redgram cultivation
on bunds has surfaced into the pulse
cropping system for promising multiple
benefits. This pioneering strategy not
only ensures doubling the farmers
income but also meet the Nation's soil
health and nutritional security.

In an attempt to encourage
farmers take to the practice, the A.P.
state Department of Agriculture officials
and scientists are supposed to providing
three to four kg seeds of redgram
varieties for a hectare at free of cost
under the National Food Security
Mission — Pulses at Y.S.R Rythu
bharosa centres to progressive farming
community.
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Red gram or tur or Arhar, is a
very old crop of our country. After gram,
arhar is the second most important pulse
crop in the country. It is mainly eaten in
the form of split pulse as ‘dal’. Seeds of
arhar are also rich in iron, iodine,
essential amino acids like lycine,
threonine, cystine and arginine etc.

Dr. K. Gurava Reddy (Professor

in  Agril.  Extension  Education,
ANGRAU) strongly defended that farm
bunds can be better utilized for

generating additional income by way of
planting suitable crops. Redgram is one
such beautiful crop that fits well in the
bund plantation. Farm bunds have the
potential to bring substantial acreages of
rainfed agricultural land under seasonal
cultivation. Redgram on farm bunds will
provide necessary protein diet required
for the family needs and little additional
income. An acre with square shape can
accommodate about 160-200 plants and
provide an additional yield of 100-150
kgs. Planting of various crops like rice,
maize, cotton on bunds itself a positive
move towards achieving self-sufficiency
in pulse cropping system.
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Dr. G. Krishna Reddy (Principle
Scientist in Agronomy, ANGRAU)
opined that growing Redgram on paddy
bunds is an innovative idea to meet the
domestic family requirements of pulses.
Moreover, it doesn't require any special
care except at early stage of
establishment. Redgram varieties like
BRG-5, PRG-100; BSR-1, TS -3R,
which are wilt tolerant or local varieties
(jada kandi/ pedda kandi) can be grown
on bunds. Soil resilience can be restored
as well enhanced through its leaf fall,
soil aggregation and bund stabilization
through its roots is quite possible
through raising redgram on bunds. It will
give at least 1-2 quintals of redgram per
annum. Pods can be used as vegetable
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purpose also. Hence, farmers need to be

encouraged for growing redgram on
bunds during Kkharif so as to get
additional profits besides enrichment of
soil health as in the quest of
sustainability.

Dr. P. Gurumurthy (Professor in
Soil Science and Agril. Chemistry,
ANGRAU) said that farmers in southern
Indian villages are enthusiastically
adopting the cultivation of red gram
crops on bunds and becoming a
"trendsetting technology”. Red gram
leaves, upon falling into the fields,
undergo  biological  decomposition
processes. This enhances soil bio-
physicochemical properties by fixing
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atmospheric  nitrogen and releases
organic acids like piscidic acid which
chelates Fe, Al, Ca, Mg and make
phosphorous  available to  plant.
Furthermore, these leaves play a vital
role in stabilizing erosion and runoff and
effectively acts as a biological plough,
penetrating deeper layers of the soil.

Dr. Siddarth Naik (Research
Scientist, ~ANGRAU)  said  that
cultivating redgram on bunds of the
farmlands obstruct the wind velocity and
control the wind erosion to some extent.
This, it also acts like a wind break.
Additionally, it would help the main
cereal crop, as sometimes winds carry
fungal spores and pests which infect and
hamper the production potential of
crops.

For increasing the redgram
cultivation by about 2 million tonnes
over the next seven years, shifting
towards sustainable cropping systems
and innovative approach of resilient
technologies with sound interventions
may be the need of the hour. If this
expansion of arena has to come in
targeted areas, a concerted policy is
required to ensure remunerative price

signals for boosting pulses and
nutritional security to mitigate the
malnutrition.
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The dual grafting of brinjal and
tomato on a single brinjal plant,
termed as brimato (brinjal +
tomato) is an innovative grafting
technology wherein both brinjal and
tomato could be harvested from a single
plant. According to a report, of U.N. by
2035, the percentage of population in
India residing in urban area will be 43.2
per cent. Later, it was predicated that
India’s overall food demand will expand
at 2-3 per cent until 2025 and demand
will outdo supply by 2035 even if Indian
productivity increases.
How brimato was developed ?
Brimato is a new technology
developed by ICAR — Indian Institute of
Vegetable Research (IIVR), Varanasi, It
is non- genetically modified since the
brimato plant was created via an inter-
specific grafting method rather than a
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genetic engineering technique. In inter-
specific grafting, choosing a rootstock
with a robust root system and a scion
with superior fruit quality is a good
combination for getting healthy crop
production with the highest yield per
unit area from a single plant. IIVR
demonstrated brimato during 2020-
2021.Brimato was carried out when
brinjal seedlings were 25-30 days old,
while the tomato ones were 22-25 days
old. The parent plants of the brimato are
an enhanced brinjal hybrid known as
Kashi Sandesh and an improved variety
of tomato Kashi Aman which were
grafted into the brinjal rootstock known
as IC 111056.

Benefits:

& Brimato will be very helpful in terms
of nutritional security- it is the best
method to ensure domestic nutrition
as prices of vegetable increases.

It also reduces costs and residual
toxicity, with low chemical presence
in crops.

Brimato can be developed merely at
a cost of Rs.10-11, and a month in
duration. With an adaptation of this
to a large commercial scale, which is
being tried, the plant availability
price will also reduce to Rs.4-5 per
plant.
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Harvesting,
economics
The age of tomato was 22 to 25
days and that of Brinjal seedlings
were 25 to 30 days at the time of
grafting. The seedlings were
immediately  transferred to a
controlled environment for an initial
5 to 7 days and then to partial shade
for next 5 to 7 days. Fruiting was
observed in both the plants 60 to 70
days after planting 2.382 kg yields
were realised in 36 fruits harvested
in Tomato/plant and 2.684 kg yields
were realised from 9.2 fruits/ plant
in brinjal. As far as marketable fruit
yield is concerned, 35.7 tonnes of
brinjal hybrid and 37.3 tonnes of
tomato could be obtained from one
hectare area. Cultivation of brimato
is very economical as a net profit of
Rs.6.44 lakhs can be achieved per
hectare with a B:C (Benefit-Cost
ratio) of 1.91.
Brimato holds massive promise for
large scale adoption for production
of home grown fresh vegetables in
urban and peri-urban areas and is an
important  step  towards  self-
sufficiency for catering rising
vegetables demands in cities.

yields an
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ANIMAL FEED

TRANSFORMING FOOD WASTE INTO ANIMAL FEED

AN EGERIENDLY APPROACH TO WASTE M£
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ndia's placement at 101 out of 116
countries on the global hunger index
in 2021 highlights a significant
challenge in ensuring food security
within the nation. Despite this worrying
ranking, a notable paradox exists: a

considerable amount of food is
squandered across various sectors,
including food manufacturing,

restaurants, and celebratory events like

(eeme ) Times of Agriculture
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weddings and parties. The UNEP Food
Waste Index Report 2021 sheds light on
the magnitude of this issue, revealing
that Indian households alone produce an
average of 50 kg of food waste per
person annually, resulting in a
staggering total of 69 million metric tons
of wasted food each year.

This rampant food wastage isn't
just an economic loss; it also has severe
environmental  repercussions.  When
discarded in landfills or incinerated, this
food waste emits greenhouse gases,
directly contributing to climate change.
In fact, it accounts for a significant 10
percent of India's total greenhouse gas
emissions, exacerbating environmental
degradation and climate-related
challenges. Addressing this complex
problem requires multifaceted solutions
that not only tackle food insecurity but
also mitigate environmental harm caused
by food waste.
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Wastelink: A New-Delhi based
startup

In an effort to address our
country’s food waste issue, Saket Dave
launched Wastelink in 2018, later joined
by Krishnan Kasturirangan as a co-
founder in late 2020. A pioneering
startup headquartered in New Delhi has
revolutionized the approach towards
food waste management by
spearheading a unique initiative.
Specializing in the collection and
repurposing of food by-products, surplus
materials, and rejected produce from
various food producers, this innovative
enterprise transforms these otherwise
discarded  resources into  highly
nutritious animal feed. In addition to
combating the pressing issue of food
waste, this transformative process serves
as a powerful tool in the conservation of
valuable resources while significantly
reducing the ecological footprint
associated with food production.
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Through strategic partnerships
and a robust network, this trailblazing
startup has established collection points
across India, spanning over 700
locations and reaching more than 50
cities. Over the span of the last two
years, their operations have resulted in
the upcycling of an impressive 5,000
metric tons of food waste. This
monumental achievement not only
signifies a substantial reduction in food
wastage but also translates to the
prevention of over 11,000 metric tons in
greenhouse gas emissions.

Beyond the immediate
environmental benefits, the impact of
this initiative extends to the economic
realm as well. By enabling food
producers to divert their surplus and
rejected materials towards a productive
avenue, the startup plays a pivotal role in
assisting these entities in curtailing their
operational costs. This symbiotic
relationship underscores the inherent

value in innovative approaches to
sustainability, where waste is
transformed into a valuable resource,
benefiting both the environment and the
stakeholders involved.

Operational mechanism of the
startup

Wastelink aids food manufacturers,
kitchens, and restaurants in effectively
handling their excess and discarded food
using an  inventive  operational
framework that ensures sustainable and
economically viable waste management.
The company gathers surplus and
rejected food items from various stages
of the supply chain, including farms,
manufacturing plants, packaging centers,
distribution hubs, and markets. These
collected materials are then transported
to one of Wastelink's four processing
facilities, each capable of handling up to
1,000 metric tons per month, where they
are transformed into animal feed.

Conclusion

In conclusion, Wastelink stands
as a beacon of innovation and
sustainability in the realm of food waste
management. Through its pioneering
operational model, the company has
effectively addressed the challenges
faced by food manufacturers, kitchens,
and restaurants in managing surplus and
discarded food items. By collecting
materials from various points in the
supply chain and processing them into
valuable animal feed, Wastelink not only
mitigates environmental impact but also
provides a financially sound solution for
its partners. As Wastelink continues to
expand its reach and influence, it serves
as a testament to the transformative
power of innovative thinking in creating
a more sustainable future for our food
systems and the planet as a whole.

Empowering 1 Million
Rural Women
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he Svalbard Global Seed Vault,

I known as the "Doomsday

Vault," safeguards the genetic
heritage of the world's crops in the
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Arctic Circle. It preserves crop
diversity, serves as a backup for
seed banks worldwide, and fosters
global collaboration in germplasm
conservation. By storing seeds in ideal
conditions, the vault ensures resilience
in agriculture amidst climate change. It
symbolizes humanity's commitment to
preserving biodiversity and offers hope
for future generations facing food
security challenges.

Introduction

Nestled within the icy expanse
of the Arctic Circle lies Svalbard, an
archipelago renowned for its rugged
beauty and stark landscapes. But amidst
the snow-capped mountains and frigid
fjords, a different kind of treasure lies
hidden — the Svalbard Global Seed
Vault. This remarkable facility, often
dubbed the "Doomsday Vault," serves as
a fortress of biodiversity, safeguarding
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the genetic heritage of our planet's crops
for generations to come.

The story of Svalbard's frozen
treasures is one of resilience,
collaboration, and foresight. In a world
grappling with the uncertainties of
climate change, habitat loss, and food
insecurity, the importance of preserving
agricultural biodiversity has never been
more evident. The seeds stored within
the vault represent a lifeline for
humanity, offering hope in the face of
adversity and ensuring the resilience of
our food systems in an ever-changing
world.

Germplasm conservation lies at
the heart of the Svalbard Global Seed
Vault's mission. Germplasm refers to the
genetic material of plants — their seeds,
spores, or other reproductive tissues —
which contains the blueprint for their
traits and characteristics. By conserving
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germplasm, scientists and conservation-
nists can safeguard the genetic diversity
of crops, ensuring their adaptability to
changing environmental conditions and
emerging threats.

The Svalbard Seed Vault plays
a crucial role in germplasm conservation
by providing a secure and stable
environment for storing seeds. With its
location deep within the permafrost, the
vault offers ideal conditions for
preserving seeds for extended periods,
even in the event of power outages or
other disruptions. This ensures that the
genetic material stored within remains
viable for future generations, serving as
a valuable resource for plant breeding,
research, and crop improvement efforts.
Furthermore, the Svalbard Seed Vault
serves as a backup facility for seed
banks around the world, offering
protection against the loss of genetic
diversity due to natural disasters,
conflicts, or other unforeseen events. By
storing duplicates of seeds held in
regional seed banks, the vault provides
an additional layer of security, helping to
mitigate the risks associated with the
loss of valuable germplasm.

Role of Svalbard’s Frozen

Treasures

The role of Svalbard's Frozen
Treasures project in safeguarding
germplasm for future generations is
pivotal in preserving global biodiversity
and securing agricultural resilience.
Svalbard Global Seed Vault, often
referred to as the "Doomsday Vault," is
located on the Norwegian island of
Spitsbergen and serves as a crucial
repository for seeds from around the
world.

o\
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Here are some key aspects of its
role:

Preservation of Crop Diversity:
The vault stores duplicate samples of
seeds from gene banks worldwide,
ensuring the preservation of diverse crop
varieties. This diversity is essential for
maintaining resilient agriculture in the
face of climate change, pests, and
diseases.
Backup in case of catastrophe:
The vault acts as a fail-safe in case of
natural or human-made disasters that
could threaten seed banks in other
regions. By having copies of seeds
stored in a secure location, the genetic
diversity of crops can be preserved, even
if the original gene banks are
compromised.
Global collaboration: The project
encourages international cooperation in
the conservation of genetic resources.
Governments, research institutions, and
organizations  worldwide  contribute
seeds to the vault, fostering
collaboration in the field of agricultural
biodiversity conservation.
Research and development: The
stored germplasm serves as a resource
for researchers and breeders working on
developing new crop varieties with
improved traits such as drought
resistance, disease resistance, and higher
yields. Access to a wide range of genetic
material can accelerate the breeding

process and help address future
agricultural challenges.
Public awareness and

education: The existence of the
Svalbard Global Seed WVault raises
awareness about the importance of
preserving crop diversity for food
security and sustainable agriculture. It
serves as a symbol of humanity's
commitment to safeguarding the planet's
genetic resources for future generations.
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The global seed vauit: A beacon
of hope in a changing world

In the remote reaches of the
Acrctic, nestled within the icy expanse of
Norway’s Svalbard archipelago, lies a
testament to humanity’s foresight and
collective determination-the Svalbard
Global Seed Vault. This extraordinary
facility, often referred to as the
“Doomsday Vault”, serves as a critical
lifeline for global agriculture, preserving
the genetic diversity of crops essential
for our survival.
Accessible to all: Fostering
innovation and resilience

Central to the mission of the
Seed Vault is the principle of
accessibility. While the physical location
may be remote, the benefits it offers are
far-reaching. Researchers, breeders, and
farmers from diverse backgrounds have
access to the seeds stored within its
chambers, enabling them to develop new

crop varieties tailored to local
conditions. This democratization of
genetic resources fosters innovation and
resilience in agricultural  systems
worldwide.
Conclusion

The Svalbard Global Seed

Vault stands as a beacon of hope for
germplasm conservation. With its state-
of-the-art facilities, global collaboration,
and unwavering commitment to
preserving biodiversity, the vault offers
a lifeline for the world's crops and
ecosystems. As we confront the
challenges of a changing climate and
growing food demand, the importance of
germplasm conservation has never been
clearer. And in Svalbard, we have a
shining example of what can be
achieved when we come together to
protect the genetic resources that sustain
life on Earth.
HEE
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arbon pricing is progressing

speedily as an approach to

accelerating climate action. It
imposes a price on emissions and/or
provides an incentive to emit less Green
House Gas (GHG), hence reducing the
level GHG. Economic development and
climate protection are compatible
because of the price signal that is
established, which modifies investment

and consumption patterns. In
essence, governments utilize carbon
pricing as a climate policy tool to control
carbon emissions and create carbon
markets. However, the private sector can
also use it as a pricing instrument for
voluntary carbon reductions.
Governments, corporations, and
other organizations can choose from a
variety of strategies and routes to
determine which approach best fits the
overall policy context. The share of
global emissions covered by carbon
taxes and emissions trading systems
(ETSs) has grown from 7% to around
23%. Government revenues from carbon
taxes and ETSs have grown nearly five-
fold as policies have evolved and
diversified to reflect increased ambition.
In 2023, these initiatives would cover
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11.66 GtCO.e, representing 23% of
global GHG emissions. A uniform
global carbon price would be more
efficient to reach emission reduction
targets than regional carbon prices
because it would allow emissions to be
reduced in places where it costs less to
do so. Carbon pricing policies in the
absence of adjustment policies can
adversely affect low-income regions and
exporters of fossil fuels and of emission-
intensive products. However, carbon
pricing policies can also help countries
to diversify their economies away from
fossil fuel energy. Uncoordinated carbon
pricing policies increase the risk of
carbon leakage. Competitiveness losses
in regions implementing ambitious
climate  policies, and additional
administrative costs. Although border
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Fig 1: Importance of Carbon Pricing
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An emission trading system (ETS): cap-und-trade system-—sets a limit on total direct GHG
emissions from specific sectors und sets up a market where the rights to emit are traded.

Crediting mechanism: cmissions reductions that occur as a result of a project, by a

i * business or government, or policy arc assigned credits

edge in a world where
carbon emissions are
restricted.

] Global cooperation
promotes uniformity and
transparency in emissions
mitigation  efforts  while
providing a scalable and
adaptable method that can be

== customized to the unique

e circumstances  of  other
Results-based climate finance (RBCF): framework, entitics receive funds when they meet  nations.

d pre-defined climate-related goals, such as emissions reductions - Better planning and

decision-making about

(.19 Internal carbon pricing, governments, firms, and other cntitics assign their own internal price to  capital investments,

’w carbon use and factor this into their investment decisions.

Figure 2: Types of Carbon Pricing

carbon adjustment can, to some degree,
help address carbon leakage and limit
competitiveness loss, it can also generate
trade conflicts and economic losses for
countries affected.

Key statistics on regional,

national and subnational

carbon pricing initiative(s):

m 73 - Carbon Pricing initiatives
implemented

B 39 - National Jurisdictions are
covered by the initiatives selected

B 33- Subnational Jurisdictions are
covered by the initiatives selected.

Carbon leakage, policy overlaps

or inconsistency, ineffective use of

revenues is the challenge in designing

effective carbon pricing.

Benefits of carbon pricing:
B Economic efficiency: It encourages
companies and people to invest in

renewable energy sources, adopt
cleaner technologies, and use less
energy.

Environmental effectiveness:
Promotes emission reductions in a
number of economic  sectors,
resulting in observable
environmental advantages including
lower pollution and narrowed climate
impacts.

Revenue generation can be used to
offset other taxes, support areas
impacted by climate change, invest
in infrastructure for renewable
energy, or fund climate-related
programs.

Clearly defined market signals
encourage companies to innovate and
provide low-carbon products and
services. Businesses are encouraged
to spend money on Research and
Development in order to cut
emissions and obtain a competitive

technology deployment, and
risk management techniques
are made possible by long-
term certainty.

B Complementary Policies:
Requirements for energy efficiency,
renewable energy incentives, and
regulatory frameworks are examples
of policies and initiatives related to
climate change that carbon pricing
can support.

Conclusion:

A comprehensive and adaptable
strategy for combating climate change,
carbon pricing addresses economic and
environmental goals in a way that
promotes innovation, global
collaboration, and sustainable
development. The transition to a
sustainable, low-carbon future can be
greatly aided by carbon pricing, which
internalizes the costs of carbon
emissions and provides incentives for
emission reductions.

(ems\) Times of Aariculture
‘:3" ':':“. A Resonance in .g\;_:m-:llrm'v

Times of Aqriculture

Monthly Agriculture e-Muagazine

[ Jan-2024 )

&% Timesofagriculture.in

Top Fertilizer
Companies in India



https://timesofagriculture.in/january-fpo-agriculture-magazine/
https://timesofagriculture.in/top-fertilizer-companies-in-india/

el
A

P p—

TREES &
ENVIRONMENT

”

BURLAPPING

[HE TREE TRANSFER TECHI

& &7
Shwetha U.N.

Ph.D. Scholar
Floriculture and Landscaping,
ICAR-IARI, New Delhi

urlapping which is also known

as tree transplantation is a

process of unearthing the trees
and replanting them from their parent
locations to new locations with objective
of regrowing the trees at new locations.
It is also important to mention that many
mature trees are at risk of being cut
down during development projects such
as road widening, railways, water
projects and mining. Large numbers of
trees are cut down each year due to
urbanization and road widening projects
in many parts of the country. To reverse
this trend, the concept of transplanting
such trees from their original location to
other available locations is gaining
momentum, but no systematic research
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can be recommended on this subject.
Tree transplantation has been proficient
since ancient times, as early as 2000
B.C. Egyptians translocated large trees
to Egypt from far away locations by
ships. It is interesting to note that though
the laws were enacted by different states
at different times, Delhi Government
well before in 1972 translocated 25 trees
from Zakir Husain Marg and Moti Bagh
to Pragati Maidan.

Steps for tree transplantation:

I# Selection of tree: The tree must be
healthy and in good shape and
structure. A transplanted tree must
be able to re-establish enough roots
to sustain it.

I# Initial survey: Survey has to be done
at both original site and
transplanting site to look for soil
conditions,  weather conditions,
electric lines etc.

I# Marking the trees: Selected trees
should be marked for their
orientation  in  original  site.
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Generally, east-west direction is
marked.

I# Look for any overhead electrical
line / wires and light for safety and
excavate the big, shallow and wide
hole as per requirement.

¥ Remove the tree to be transplanted
along with root 8:1 or 10:1 root ball
to trunk diameter is followed.

I# Find the top most root and treat the
root defects if any.

I# Place the manure/ fertilizer in the
excavated hole and watering the
hole.

@ Place the tree in the excavated big
hole, straightening and trimming of
the trees.

@ Backfilling is completed and
watering of the trees is done for 2 to

3 months.
Operations followed during
transplanting:

Pre-transplanting operations
like root ball digging, root ball lifting,
covering and lacing root ball, covering
roots with metal container support
before lifting are done. Transplanting
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operations like proper lifting of tree,
mounting and transportation, planting a
tree and few  post-transplanting
operations like guying and staking,
mulching, fertilization and irrigation are
followed.

Tree transplantation policy:

Delhi has become the first state
in India to pass this policy. Agencies
concerned will have to transplant 80 per
cent of the trees affected by their
projects to a new location. More
importantly, 10 saplings will be planted
in addition to the whole tree being dug
up with the root intact and scientifically
transplanted at another location instead
of being felled. A dedicated panel of
government agencies with track record
and experience of tree transplantation is
being formed wunder the policy.
Payments for transplantation will be
made after one year to ensure this, and if
less than 80 per cent of the transplanted
trees survive, payment will be deducted.
The government will also form local
committees, which will include citizens,
for checking, monitoring and
certification of the tree transplantation
exercise. A dedicated Tree
Transplantation Cell will also be formed
by the Delhi government and local
committees, which  will  include
government officials, citizens to monitor
the transplanted trees and to certify that
the task has been done with due
diligence.

Trees are suitable for

transplanting:

Ficus bengalensis (Banyan),
Ficus religiosa(Peepal), Albizzia lebbek
(Siris), Holoptelea integrifolia (Indian
elm), Acacia sp. Dalbergia siss@ndian
Rosewood), Samanea samgRain tree),
Azadirachta indica (Neem), Cordia
myxa(Lasoda) andfew palms.
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Trees not to be
transplanted:

Trees  with
low amenity value,
irrecoverable  form
after  transplanting,
low survival rate after
transplanting,  very
large  size, over-
maturity and onset of
senescence, poor
health/structure/
form, undesirable
species  (Leucaena
leucocephala which
is an invasive tree)

Conclusion:
Burlapping

is the technology
which can help in tree
protection and
survival. Tree
establishment and
success of

transplanting depends
on various sequence
of event such as tree
size, type of root
system, shoot and
root pruning methods,
health of the tree,
distance of
transportation, season
of transplanting, soil
and local weather
condition at both
sides, pre and post
transplantation  care
of the tree, long
period of observation
and risk management.
Native tree species
response better to
burlapping than
exotic tree species
with higher survival
rate. m

T

Fig. 1. Covering of root ball before transplanting

Fig. 2. Proper lifting of a tree
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ericulture, particularly in rural

areas, serves as a catalyst for

empowering women, starting
from the cultivation of host plants to the
marketing of silk. It is hailed as a
sustainable avenue for economic growth
in the North-Eastern region, with Assam
contributing significantly to India's eri
silk production. This sector boasts a
substantial 58% participation rate of
women, indicating its efficacy in
fostering gender empowerment. A recent
study conducted in Kokrajhar district of
Assam sheds light on the transformative
impact of sericulture on rural commun-
ties.  Post-intervention,  participants
witnessed a substantial increase in
annual income: 111,600 INR from pupa
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SILK ROUTES

EMPOWERING WOMEN ENTREPRENEU

sales, 32,400 INR

from cut cocoon sales, and 38,000

INR from mixed planting activities. This

underscores the promising returns of

sericulture, with a commendable benefit-
cost ratio of 3.03.
Introduction:

Since time immemorial, women
have shown and proven their crucial role
in every aspect of agriculture as well as
other allied sectors. On average, women
comprise around 40% of agricultural
labor, but in terms of land ownership,
they only cover 9% of the total land in
India. Agriculture, especially sericulture,
has played a significant role in the rural
sector of India. Women's empowerment
is often encouraged in rural areas
through sericulture, which includes host
plant production, silkworm rearing, and
silk marketing. In this context,
sericulture can be defined as a
combination of agriculture and industry
involving both on-farm and off-farm
activities, with enormous potential for
employment generation. It involves the
raising of silkworm species for the
production of raw silk and its
processing. Sericulture deals with five
main silkworm species: the Mulberry
silkworm  (Bombyx moli Tassar
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silkworm  (Antheraea paphig), Eri
silkworm (Philosamia ricin), and the
pride of Assam, Muga silkworm
(Antheraea assamenkis

Sericulture is recognized as one
of the most promising sustainable
ventures for the economic development
of rural folk in the North-Eastern region.
Sericulture is primarily practiced by the
poorest members of society in the North-
East, where almost 70% are tribal. It is
an effective social system for women's
empowerment, accounting for 55% of
women's  participation. The North-
Eastern region contributes around 15%
of the total raw silk production in the
country, with Assam itself securing the
position of the third-largest producer of
silk in India, followed by Karnataka and
Andhra Pradesh respectively. Assam
alone accounts for about 50% of the total
eri silk production in India.

The  North-Eastern  region
contributes the largest share (>90%) of
eri silk production in India and shares
77% of the total non-mulberry raw silk
produced in the country. Alongside these
traditional states of eri culture, many
non-traditional states are also showing
prevalence in this sector, including
Andhra Pradesh, Gujarat, Tamil Nadu,
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Chhattisgarh, Jharkhand, Bihar, etc. In
Assam, the Central Silk Board (CSB)

established the Regional Silk
Technological Research Institute in
Khanapara, Guwahati during 2011. The
station is involved in providing technical
assistance as well as training in the
processes related to sericulture such as
reeling, spinning, weaving, dyeing,
marketing, etc. The CSB also established
the Muga Raw Material Bank (MRMB)
in Sivasagar in 1980 to discourage the
middlemen system and offer Muga
commodities at a fair price.

The rearing of Eri and Muga
cultute as well as weaving of silk fibres
are tradition among the women of the
Bodo community. Eri silk is the legacy
of Bodo and about 80% Eri raw silk
production in India contributed by
BTAD predominantly in Kokrajhar. It
can be well quoted that Eri silk and the
culture as well tradition of Bodo society
goes hand in hand. BTC can be
considered golden hub for sericulture
and it was cherished even more from the
launch of an Integrated Sericulture
Development Project entitled “Project
Thaokhri” with the financial assistance
from Central Silk Board, Ministry of
Textiles, Government of India, during
2004-05. This helped in quantum
upgradation from 100MT during 2003-
04 to 1148.96 (Eri-109MT, Muga-
35.96MT, and Mulberry-17MT) during
2017-18 which accounts 31% of the raw
silk production in Assam. According to
Director of Sericulture, BTC, Kokrajhar-
Eri is their future, Muga is home and
mulberry in their scope.

Study area:

Village- Kunguri, P.O- Nayekgaon,
District- Kokrajhar.

The village comprises 104
families out of which 84 are directly
engaged in the business of ericulture.
Our survey instructor Mr. Gurung
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introduced us with an encouraging
woman of the village, Mrs. Tipora
Marak. She is an ideal woman in the
village pursuing eri-cultivation as her
means of livelihood since last 15-18
years and she has set an example in the
present era when women are still
suppressed below their poverty line. We
interviewed her using a semi structured
schedule about the package of practice
of Eri silk production, profit margin and
fluctuation over a year, production cost
and subsidy and many more on a
periodical basis. In regard to this, some
additional secondary data were collected
from various source like books, census,
departmental reports, documents,
publications etc.

Impact analysis:

Mrs. Marak has land area of 0.5
acre for Tapioca cultivation, which is the
prime host plant for Eri silk worm. No of
plants-350 plants in 0.5 acre. Along with
Tapioca, Kesseru is also raised as
another host plant of Eri silkworm. She
has been practicing intercropping system
raising  garlic,  pineapple, castor,
colocasia simultaneously along with
Tapioca. Rearing of eri silkworm is
practiced 8-10 times a year, each time
carrying 50df/units. Ericulture practice
requires a rearing house for which
approximately 100,000 INR is required.
Central Development Project provides
90,000 INR to each of the families. BTC
Sericulture Board also provides Tapioca
seedlings and rearing equipments like
iron rearing rack, rearing tray, net,
mountages, spade, pruning  sow,
bleaching powder etc.

Income generation:

Main Kokrajhar market price- 310
INR per kg

Per month Eri-cocoon production-
6000 nos (approx.)

1000 Eri coccon gives- 5kg pupa
Income from pupa- 7500-9300 INR
per month

Yearly income form pupa- 90,000-
111,600 INR

Cut Cocoon:

Market price of cut cocoon-850-900
INR per kg

Per month Eri-cocoon production-
3kg (approx.)

Income from cut cocoon-
2700 INR per month

Yearly income from cut cocoon-
30,600- 32,400 INR

3. Intercropping:

On vyearly basis she earns around
38,000 INR through practicing various
mixed cropping as well as polycultures.
4. Expenditure:

5000 INR per 0.5 acre. She got an
annual profit of about with B C ratio of-
3.03.

Conclusion:
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An overall summary of her
economy on per year basis is given
below:

1. Pupa:
& Local price of pupa- 250 INR per kg
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Woman entrepreneurship is
essential for the economic growth of a
country, and their involvement in
income-generating activities increases
their level of empowerment and
ultimately raises family income. As
such, the sericulture industry has rapidly
grown and turned into a profitable sector
in Assam. It has proved to be a great
source of poverty reduction, which has
changed the lifestyles of many rural
households, particularly women.
Furthermore, sericulture increases the
importance of rural women within their
families. Therefore, involvement of
women in the sericulture industry can
enhance women's position within the
family.
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riginating in Africa and the
Middle East, tilapia has become
one of the world's most prolific

and widely traded food fish after rising
from relative obscurity. It is thought that
the cultivation of tilapias, particularly
the Nile tilapia (Oreochromis niloticus
dates back more than 4,000 years to
Egypt. In 1924, the first tilapia
production with a scientific focus was
documented in Kenya, and it quickly
expanded to several locations throughout
the globe.

First enthusiasm for tilapia as a
food fish was tempered by uncontrolled
breeding of the fish in ponds, which
resulted in excessive recruitment,
stunting, and a low proportion of
marketable-sized fish. But starting in the
middle of the 1980s, the sector has
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grown quickly due to the invention of
hormonal sex-reversal procedures in the
1970s, research on nutrition and culture
systems, market development, and
advancements in processing. Even
though there are various tilapia species
that are farmed for profit The most
common species that is cultivated
globally is nile tilapia.

Around the world, tilapia
farming has advanced significantly
within the past thirty years. As to the
FAO (2008) tilapia is cultivated in over
85 nations throughout the globe, and a
significant portion of their production
roughly 98% comes from cultivations
outside of the water. China, Indonesia,
Egypt, and the Philippines were the
biggest producers of tilapia aquaculture
worldwide in 2009 with a total
production of 3.08 million metal tonnes.
Potential for tilapia culture in
India:

It is now essential to diversify
the species used in aquaculture in order
to increase output levels due to the
growing demand for fish. Since tilapia
are at the bottom of the food chain, their
culture will be more cost-effective and
environmentally beneficial when they
are introduced into our systems. Because
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the males develop quicker

and are bigger and more uniformly

sized, tilapia raised in monosex cultures
have advantages.

The creation of Genetically

Improved Tilapia (GIFT) technology, a

significant turning point in the history of

tilapia aquaculture, is based on
conventional selective breeding and
aims to enhance  commercially

significant features of tropical farmed
fish. The GIFT programme increased O.
niloticus growth rate by 85%
cumulatively and produced an average
genetic gain of 12-17% each generation
over five generations using combined
selection technologies. There is potential
for other kinds as well, such as "red
tilapia." The US, Europe, and Japan are
prospective markets for tilapia exports.
Species for aquaculture:

Tilapia is a member of the
Perciformes order and family Cichlidae.
Based on the way the parents incubate
their eggs, three genera have recently
been assigned to tilapias. Sarotherodon
and Oreochromis species are mouth
brooders, whereas Tilapia incubates eggs
in an inbuilt "nest" on the bottom of a
lake or pond. Nine of the approximately
70 species of tilapia are utilised in
aquaculture globally (FAO 2008). The
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Oreochromis niloticus

Mozambique tilapia  (Oreochromis
mossambicys blue tilapia
(Oreochromis aures), Nile tilapia

(Oreochromis niloticugs Zanzibar tilapia
(Oreochromis hornoruin and red belly
tilapia (O. zilli) are notable commercial
species.

Habitat and biology:

The tropical species of nile
tilapia favours living in shallow water. It
is an omnivorous grazer that consumes
detritus, bacterial films linked to
detritus, aquatic plants, tiny animals,
phytoplankton, and periphyton. In
ponds, sexual maturity occurs between
the ages of 5 and 6 months. When the
water reaches 24°C, sprouting starts.
After the fry hatch, the female raises
them until the yolk sac is fully
developed by incubating the eggs in her
mouth. Requirements for Ethical Tilapia

Cage farming
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Production in India 2 taken in the
female's body weight and fecundity are
correlated. A 100 g female will lay
approximately 100 eggs during a spawn,
but a 600-1000 g female will lay 1000—
1500 eggs. Nile tilapia can grow to be
above 5 kg in weight and survive for
more than ten years.

Farming systems:

Depending on how intensively
management is used, tilapia farming can
range from a rural subsistence
(widespread, minimal input techniques,
non-commercial, and  for  home
consumption) level to a large-scale
(capital intensive, commercial purpose,
and market driven) level.
Water-based systems
Cage farming: Because the eggs in
tilapia cages fall through the mesh,
overcrowding issues are avoided. The
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Oreochromis hornorumr

farmer does not
necessary have to
own the body of
water  where the
cages are located,
which is the other
major benefit. In
addition to bamboo
or other locally
accessible materials,
netting is
occasionally used to
construct the cages.
The majority of the
fish's food comes
from the surrounding
water, but they can
also receive
additional feed.
Maximum stocking
rates are about 10 kg/m°.

Moreover, intensive cage culture
is becoming more and more common,
with stocking rates of about 25 kg/m®.
Systems and nations differ in terms of
average production levels. Production
levels under increased cage culture range
from 100 to 305 kg/m®.

Land-based systems

Ponds: Ponds are primarily advanta-
geous because they make it possible to
fertilize fish at a very low cost. Tilapia
are cultivated in a wide variety of ponds.
Low input ponds with uncontrollably
high and irregularly low fish outputs
(usually 500-2000 kg/halyr) are the
most common, but also the least
productive. Up to 8000 kg/ha/yr of even-
sized fish can be produced if monosex
fish are introduced, frequent manuring,
and supplemental feeding are




implemented. In freshwater ponds,
tilapia polyculture among other local
fish species is frequently combined with
animal husbandry and agriculture.
Intensive tanks: Because there isn't
room for males to establish territories,
intensive  tank  culture  prevents
overbreeding issues. Water must always
be available, either pumped or supplied
by gravity. The usual maximum stocking
rates in tanks with 1-2-hour water
changes are between 25 and 50 kg/m?.
Area selection: Farms may be
located in areas which are not prone for
floods or in a buffer zone around a
declared sanctuary or bio-reserve or
other vulnerable areas in order to avoid
escape to the open water bodies.

Type and culture intensity:
Farming of only monosex male/sterile
(through either hormonal manipulation
or cross breeding) is permitted.

Area of culture systems: Each
Farm should not be less than 1.0 Acre
water spread area. Size of each pond
should not be more than 10.0 Acres.
Species: Species recommended is Nile
Tilapia or improved strains/hybrids of
Tilapia

Size of the seed to be stocked:
Grow-out ponds should be stocked with
sex reversed tilapia (SRT) seed of more
than 10 g. 30 Days old sex reversed
tilapia (SRT) to be reared to 10 g size
raised in on-farm nurseries or in
registered seed farms.

Stocking density: Maximum of 5
nos/m?.

Bio-security: The permission to
cultivate tilapia will only be granted to
ponds or farms that can guarantee farm
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biosecurity that is, that no biological
material from the farm escapes into the
water or into any other source, even in
the event of floods. Hence, a standard
design that outlines the minimal
requirements for water management
systems with bund height and other
biosecurity measures that are essential
for farming should exist.

Before releasing culture pond
outlet water into drains, canals or rivers
during practice or after harvesting, it
must be screened and treated to stop
eggs from escaping into natural water
bodies. Bird scaring devices and fencing
must be supplied, bund heights must be
high enough to prevent fish from
escaping, and sluice gates with the right
mesh size must be installed to stop fish,
eggs, and fry from escaping.

Cage culture in reservoirs
and tanks:

The use of tilapia cage culture
will only be allowed in reservoirs with
established tilapia stocks. To determine
whether there is a tilapia population in
such reservoirs, the relevant State
Fisheries Departments should conduct
evaluation studies prior to starting such
cultivation. One percent of the
reservoir's effective water area (EWA)
should not be more than the cage area.
Cages must have stocking sizes
weighing at least 50 g. Therefore, the
mesh size of the cage net should be
appropriate. In cage culture, it is
recommended to use specially prepared
floating pellet feed with a minimum
protein level of 25%.
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Intensive tilapia culture:

Farms that plan to use
recirculatory farming should register
with the state departments of fisheries,
providing floating food and a stocking
density of no more than 150 individuals
per m*. The biosecurity protocols that
are employed in this instance need to
meet the requirements set forth for
grow-out farms.

Fertilization:

Fertilization in pond culture
using organic manures can be done
depending on the nutrient status of the
soil as and when required.

Types of feeds:
Formulated  floating  pellet
feed/farm made pellet feed with

minimum protein content of 20%
Feed storage:

Proper feed storage facility
should be provided at the farm site with
proper ventilation and management of
humidity. The feed should be stacked on
raised wooden platforms  without
touching the walls to avoid mold. The
feed should be used within three months
from the date of production.

Harvesting:
Feeding should be suspended
one/two days prior to harvest.

Harvesting may be done using drag nets
or any other quick harvesting methods
Post-Harvest and transport:
Once fish is harvested, it needs
to be frozen and shipped to domestic
markets or processing facilities right
away. It should be promoted to have

enough infrastructure facilities for
processing tilapia into value-added
products.m
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