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and circulate magazine articles.

Dear Readers

LEISA is about Low-External-Input and Sustainable Agriculture. It is about the technical and social 
options open to farmers who seek to improve productivity and income in an ecologically sound way. 
LEISA is about the optimal use of local resources and natural processes and, if necessary, the safe 
and efficient use of external inputs. It is about the empowerment of male and female farmers and the 
communities who seek to build their future on the bases of their own knowledge, skills, values, culture 
and institutions. LEISA is also about participatory methodologies to strengthen the capacity of farmers 
and other actors, to improve agriculture and adapt it to changing needs and conditions. LEISA seeks to 
combine indigenous and scientific knowledge and to influence policy formulation to create a conducive 
environment for its further development. LEISA is a concept, an approach and a political message.

MISEREOR founded in 1958 is the German Catholic Bishops’ Organisation for Development 
Cooperation. For over 50 years MISEREOR has been committed to fighting poverty in Africa, Asia 
and Latin America. MISEREOR’s support is available to any human being in need – regardless of 
their religion, ethnicity or gender. MISEREOR believes in supporting initiatives driven and owned 
by the poor and the disadvantaged. It prefers to work in partnership with its local partners. Together 
with the beneficiaries, the partners involved help shape local development processes and implement 
the projects. This is how MISEREOR, together with its partners, responds to constantly changing 
challenges. (www.misereor.de; www.misereor.org)

Across India, urban farming is turning concrete jungles into thriving, productive 
ecosystems. It’s no longer just a “privileged green lifestyle”; it’s becoming a necessity 
for city resilience.
The models included in this issue are incredibly creative. In Chennai, folks are using 
Mobile Vegetable Garden Kits, while Kochi gardeners have swapped heavy pots for 
lightweight HDPE bags to scale up rooftop farming. Some even combine poultry and mushrooms under 
solar panels to maximize every inch of space. It’s all about circularity – turning kitchen waste into “black 
gold” through composting and biogas. Initiatives like “Madras Mali” are turning women from low-income 
areas into professional gardening experts.
The impact is real and felt on the ground. These gardens besides providing the household nutrition, act 
as natural air conditioners, slashing rooftop temperatures by up to 12°C. Beyond the environment, it’s a 
massive win for mental health and community. While we still need better policies to bridge the gap, the 
dream of the “Edible City” is taking root. 
We are extremely grateful to our readers and authors for continuously supporting our knowledge 
exchange initiative. LEISA India is gradually enhancing its presence on the social media, where readers 
can engage in meaningful knowledge exchange. You can get more details from our article in this issue. 
We request you all to continue to support us by following our social media handles and also encourage 
your friends and networks to do the same. 

 The Editors

AME Foundation promotes sustainable livelihoods through combining indigenous knowledge and 
innovative technologies for Low-External-Input natural resource management. Towards this objective, 
AME Foundation works with small and marginal farmers in the Deccan Plateau region by generating 
farming alternatives, enriching the knowledge base, training, linking development agencies and 
sharing experience.
AMEF is working closely with interested groups of farmers in clusters of villages, to enable them to 
generate and adopt alternative farming practices. These locations with enhanced visibility are utilised 
as learning situations for practitioners and promoters of eco-farming systems, which includes NGOs 
and NGO networks. www.amefound.org
Board of Trustees-AMEF
Sri. Chiranjiv Singh, IAS (Retd) - Chairman; Dr. Smita Premchander - Vice Chairman;  
Dr. N.G. Hegde - Treasurer; Ms. Renuka Chidambaram - Member; Shri. Moloy Bannerjee - Member.
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The Agroecology Fund was founded in 
2011 to amplify agroecological solutions 
through three overlapping niches: Pool 
and grant funds in support of agroecology 
movements through a participatory process 
grounded by the expertise of grassroots 
advisors. Influence and collaborate with 
non-Agroecology Fund donors to support 
agroecology movements and Provide a 
learning platform to the Agroecology Fund 
community. The Agroecology Fund does 
not engage in policy advocacy but supports 
social movements and Civil Society 
Organizations (CSOs) in their policy 
advocacy at local, national and international 
level. (www.agroecologyfund.org)
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Building resilient urban communities 
through edible gardens
Akshaya Ayyangar and Ayesha
Rooftop edible gardens can 
address urban challenges related 
to food security, heat stress, and 
livelihoods. The Chennai Urban 
Farming Initiative (CUFI) has 
promoted growing chemical-free 
vegetables and greens. Beyond 
improving access to fresh food, 
these gardens have contributed 
to community well-being, 
environmental awareness, and 
cooler urban spaces. The initiative highlights the potential of 
edible gardens as a practical and community-driven approach 
for building climate-resilient cities. 

The Urban Oasis
Jony Jos and Philipgi T. Kannat
The Green Thevara Initiative, sparked by Bindhu’s 1,000 sq 
ft rooftop in Kochi, transforms urban spaces into sustainable 
ecosystems. By integrating livestock, stingless bees, and 
innovative HDPE grow bags, this collective promotes food 
security and zero-waste living, offering a scalable blueprint 
for urban resilience.

Strengthening local food systems 
A community-led diversification model
Shrikant Amrutsagar
Community-led diversification models can significantly 
strengthen local food systems in tribal and peri-urban 
regions. By integrating farmer learning, ecological cultivation 
practices, urban gardening, and direct market linkages, a peri-
urban agriculture initiative in Nandurbar successfully created 
a more connected rural-urban food ecosystem, supporting 
both livelihoods and nutrition.

Seeds of change
How SowGood is bringing urban farming to 
Delhi’s schools
Priyanshi Prasad
Even limited urban spaces can become effective platforms for 
learning, stewardship, and behaviour change. The SowGood 
Foundation in Delhi NCR, through a three-year programme, 
has engaged children in food growing, waste management, 
and sustainability initiatives. This work highlights how hands-
on farming can strengthen environmental awareness, promote 
healthier habits, and encourage community engagement.
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Urban Agriculture

Urban and peri-urban agriculture in India has 
transitioned from a traditional household 
activity to a critical strategy for climate 

resilience, economic empowerment, and public health. 
Analysis across diverse geographies – from the rapid 
urbanization of Kerala and Chennai to the tribal regions 
of Maharashtra and flood-prone Eastern Uttar Pradesh 
– reveals that integrated food systems offer multi-
functional benefits.

Innovative practices and models
Success in urban farming is often driven by low-cost, 
adaptable innovations. Innovative practices and models 
in urban farming are transforming cities from mere 
consumers of food into active productive ecosystems. 
By integrating technology, community-driven social 
models, and ecological circularity, these initiatives 
address food security, climate resilience, and livelihood 
creation.

Urban farming models leverage innovative tools to 
overcome spatial and environmental constraints. The 
Chennai Urban Farming Initiative (CUFI) utilizes 
Mobile Vegetable Garden Kits (MVGK) consisting 
of grow bags, organic potting soil, and bio-pesticides 
(Akshaya Ayyangar & Ayesha, p.6). These kits are 
modular and space-efficient, allowing for cultivation in 
small urban areas, schools, and Anganwadis. In Kochi, 
the use of High-Density Polyethylene (HDPE) grow bags 
replaced heavy earthen pots, making rooftop farming 
more practical and scalable on multi-story buildings 
(Jos & Kannat, p.10).  In flood-prone peri-urban areas 
of Uttar Pradesh, farmers use gunny bags filled with soil 
and compost to grow vegetables during waterlogging 
periods. Innovative setups in Kochi combine poultry and 
mushroom cultivation beneath solar panels, maximizing 
space by integrating livestock, energy production, and 
food crops.

New organizational models are connecting producers 
directly to consumers and creating “green” jobs. The 
“Madras Mali” Livelihood Model trains women from 

low-income communities as professional gardening 
service providers, connecting them with middle-class 
households through digital campaigns and branding 
(Akshaya Ayyangar & Ayesha, p.6). In Nandurbar, a 
subscription-based vegetable supply system connects 
urban households directly with peri-urban producers, 
reducing market uncertainty for farmers and ensuring 
fresh produce for consumers (Shrikant Amrutsagar, 
p.13). Similarly, the Nattuchantha initiative in Kerala 
uses Facebook to link home gardeners with local markets 
for selling small surpluses.

Innovation is also found in how different biological 
systems are combined to create circular urban 
metabolisms. Many urban initiatives link food 
production with decentralized waste management, using 
portable biogas plants and composting units to recycle 
kitchen waste into nutrients for gardens.

The governance-level model, “The Edible City” 
Approach, proposes embedding food production into 
urban commons, public institutions, and ecological 
infrastructure, rather than treating it as a fragmented 
household activity (Anita Pinheiro, p.24).

Climate adaptation and environmental impact
Urban farming serves as a nature-based solution to the 
environmental stressors of rapid expansion and climate 
change. In Chennai, a study conducted in 2025 by the 
Chennai Resilience Centre (CRC) and IIT Madras 
quantified the cooling potential of rooftop gardens. 
Rooftop gardens significantly mitigate urban heat, 
reducing surface temperatures by up to 12°C and indoor 
temperatures by 1–2°C. The strongest cooling effects 
were observed during late afternoons and evenings.

Transitioning from mono-cropping to diversified 
vegetable cultivation is a key strategy for risk mitigation. 
By planting a variety of seasonal crops, urban and peri-
urban farmers ensure that if one crop fails due to climate 
stress, others may still thrive, thereby stabilizing both 
food supply and income. In Eastern Uttar Pradesh, 
farmers utilize “integrated farming” (vegetables, 
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horticulture, and animal husbandry) and innovative 
techniques like growing vegetables in soil-filled gunny 
bags during waterlogging periods (p.16).

In Kerala and Chennai, urban farming is intrinsically 
linked to circular metabolisms. Practices include 
composting kitchen waste and using PET bottles for drip 
irrigation, reducing reliance on landfills.

Economic empowerment and Green livelihoods
Urban and peri-urban agriculture provides a viable 
economic alternative to seasonal labor and land 
divestment. The Madras Mali program in Chennai 
illustrates the professionalization of urban farming. 
By training women from self-help groups in organic 
gardening and marketing, the initiative has generated 
nearly ₹5,00,000 in income for 16 trained gardeners 
since 2023 (Akshaya Ayyangar & Ayesha, p.6).

Similarly, tribal farmers in Nandurbar, Maharashtra like 
Savita Vasave, who previously migrated for sugarcane 
cutting, now earn a net income (e.g., ₹78,500 annually) 
through diversified vegetable clusters, eliminating the 
need for seasonal migration (Shrikant Amrutsagar, p.13). 
In Gorakhpur, Uttar Pradesh, increased profitability 
from integrated farming has allowed farmers to resist 
the pressure to sell ancestral land to developers despite 
soaring land prices (up to $4,000 per 0.0099 acre) (p.16).

Social and nutritional security 
Urban spaces when used for food production can 
serve as sites for community interaction and nutrition. 
“The Edible City” approach targeting schools and 
Anganwadis provide essential iron-rich greens for mid-
day meals (Anita Pinheiro, p.24). Similarly, SowGood 
Foundation’s initiative of reaching out to schools 
demonstrate that urban spaces can become sites for 
learning, food production and ecological stewardship 
(Priyanshi Prasad, p. 32)

Collective gardening improves the mental well-being of 
vulnerable populations, including residents of homeless 
shelters. In 55 Chennai shelters, 78% of coordinators 
reported reduced stress and better social interaction 
among residents through collective gardening. In Kochi, 
a WhatsApp-based network of growers evolved into a 
grassroots collective that exchanges produce, seedlings, 
and stories, rebuilding human connections in a digital 
age (Jos & Kannat, p.10).

The policy gap 
Despite significant grassroots momentum, several 
hurdles prevent the scaling of these initiatives. Urban 
gardeners frequently struggle with heat stress, pest 
attacks, and water scarcity without centralized resource 
centers. A lack of cold storage and formal Farmer 
Producer Organizations (FPOs) in peri-urban areas 
leads to price fluctuations and waste. While Anganwadis 
show high continuity due to government mandates like 
“Poshan Vatika,” other institutional gardens rely heavily on 
individual ownership (Akshaya Ayyangar & Ayesha, p.6).

Despite successes, urban food production remains 
largely excluded from mainstream urban planning 
and climate governance. Agriculture is often viewed 
as a rural concern, while urban planning focuses on 
“beautification” rather than food systems. Transitioning 
to an “edible city” model requires institutional 
coordination across agriculture, waste management, and 
urban development sectors. Kerala’s Urban Policy 2026–
2050 recognizes green infrastructure but currently lacks 
a focus on productive landscapes. The dedicated urban 
component of the Vegetable Development Programme 
(VDP) was discontinued in 2022–23, removing specific 
budgetary support for urban clusters (Anita Pinheiro, 
p.24).

Key conclusions and future outlook
Urban farming is not merely a “privileged green 
lifestyle” but a necessity for long-term urban resilience. 
Some of the suggested options could be strengthening 
direct linkages - moving away from conventional 
“mandi” (wholesale market) systems toward trust-based, 
decentralized markets (like Nattuchantha in Thrissur) 
increases farmer income by 15–30%. Other options 
include the need for an integrated policy. Urban food 
production must be institutionalized within land-use 
policy, climate adaptation strategies, and local economic 
development plans. Last but not the least, long-term 
success depends on community involvement rather than 
top-down departmental projects.

As noted by Mahajan Yadav, a farmer in Uttar Pradesh: 
“More income means fewer loans taken. There is more 
to eat for the family.” Integrating this sentiment into 
the Urban farming framework is essential for fostering 
inclusive and sustainable urban futures. 

u
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Akshaya Ayyangar and Ayesha

Rooftop edible gardens can address urban challenges related to food 
security, heat stress, and livelihoods. The Chennai Urban Farming 
Initiative (CUFI) has promoted growing chemical-free vegetables and 
greens. Beyond improving access to fresh food, these gardens have 
contributed to community well-being, environmental awareness, and 
cooler urban spaces. The initiative highlights the potential of edible 
gardens as a practical and community-driven approach for building 
climate-resilient cities.

Building resilient urban 
communities through 
edible gardens

Chennai, like most Indian cities, is rapidly 
expanding at the cost of its agricultural and 
ecological assets. This expansion has critical 

environmental and social implications concerning food 
security, loss of livelihood, and climate change. Chennai 
also experiences high levels of heat stress due to the 
combination of elevated temperatures and humidity. 

These shocks and stresses disproportionately impact 
the city’s population. Communities living in informal 
settlements, resettlement colonies, and homeless 
populations are particularly affected due to limited 
access to nutritious food, green spaces, and climate-
resilient infrastructure. Simultaneously, urban residents, 
especially children, are becoming increasingly 
disconnected from food-growing practices, local 
biodiversity, and traditional food systems, such as the 
cultivation and consumption of greens (keerai). These 
interconnected social, environmental, and climatic 
challenges necessitate a locally appropriate, low-cost, 
and community-driven approach that can improve food Children actively participating in a rooftop edible garden 

established under the Chennai Urban Farming Initiative6
LEISA INDIA u  JUNE 2026
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access, enhance thermal comfort, and strengthen urban 
resilience.

Urban agriculture is emerging as an important nature-
based solution for cities, addressing multiple resilience 
and climate challenges. Within urban agriculture, 
rooftop farming offers a practical alternative for areas 
where land availability is limited. Over the past decade, 
an urban farming movement, largely driven by the 
urban middle class, has gained momentum in cities 
such as Delhi, Bengaluru, Mumbai, Pune, and Chennai, 
further accelerated during the COVID-19 pandemic. 
Government programmes on kitchen gardens such 
as Poshan Vatika and the Tamil Nadu Green Schools 
Programme often lack the financial and technical support 
needed to sustain such efforts over time.

Recognising the role of edible gardens in addressing 
urban resilience and climate-related challenges, the 
Chennai Resilience Centre (CRC) conceptualised the 
Chennai Urban Farming Initiative (CUFI). CUFI was 
first identified as a flagship project in the Chennai 
City Resilience Strategy, released in 2019 under 
the Rockefeller Foundation’s 100 Resilient Cities 
Programme. The initiative was subsequently refined and 
has been implemented across the city since 2021.

The initiative
CRC launched the Chennai Urban Farming Initiative 
(CUFI) with the objective of building resilience to 
climate change, particularly rising heat, while creating 
healthy and self-reliant communities by improving 
food security and livelihoods among the urban poor in 
Chennai city.

The major activities under the programme include:

●	 Deploying mobile vegetable garden kits 
(MVGK) in public schools, Anganwadis and 
low-income communities.

●	 Training teachers and project partners in garden 
establishment and maintenance, while providing 
continuous maintenance support.

●	 Creating green livelihoods for women from 
low-income communities through the Madras 
Mali programme.

●	 Monitoring and evaluating project impacts for 
learning, course correction and scaling up.

Mobile vegetable garden kits
CRC establishes edible gardens using mobile vegetable 
garden kits. Each kit contains grow bags, organic potting 

mixture, vermicompost, ten varieties of vegetable and 
greens seeds, and neem-based bio-pesticides. These 
kits are modular, portable, space-efficient, and scalable, 
enabling gardens to be established even in small spaces. 
The seeds included in the kits were selected for their 
suitability to local climatic conditions, short duration to 
harvest (particularly for greens), and nutritional value 
for school mid-day meals.

Through CUFI, garden kits have been distributed 
to government-run Anganwadis, government-aided 
schools, public homeless shelters, and low-income 
communities in Chitra Nagar, Besant Nagar, Ramapuram, 
and Perumbakkam.

Training and maintenance support
CRC provides comprehensive training and ongoing 
maintenance support to all institutions and communities 
participating in CUFI. In-person training sessions cover 
topics such as soil preparation, seed sowing, plant 
care using bio-fertilisers, water and heat management, 
harvesting, and seed saving for the next crop cycle. 
Practical demonstrations are also organised, where 
participants learn to set up grow bags and prepare 
organic pesticides.

Maintenance support is further strengthened through a 
WhatsApp platform, which functions as a monitoring and 
feedback mechanism. Participants use the platform to 
ask questions, share experiences, and support each other. 
CRC also supplies maintenance kits, containing potting 
mixture, vermicompost, seeds, and bio-pesticides, to 
institutional beneficiaries whenever required.

Creating green livelihoods through Madras Mali
Alongside promoting kitchen gardens, CRC 
collaborates with the Tamil Nadu Urban Livelihoods 
Mission (TNULM) to train women from low-income 
communities, organised under self-help groups, in 
organic gardening practices. The programme includes 
training in organic cultivation, business development, 
and marketing. Upon successful completion, participants 
receive certification. Since 2022, approximately 245 
women have been trained through this initiative.

This initiative led to the creation of the Madras Mali 
brand in 2023. Through this platform, CRC connects 
trained women gardeners with clients seeking gardening 
support services. CRC has also undertaken periodic 
campaigns during 2023, 2024, and 2025 to promote the 
initiative. The first campaign, launched in January 2023, 
encouraged edible gardening among middle and upper 
middle-class households in southern Chennai through 7

LEISA INDIA u  JUNE 2026
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collaborations with resident welfare associations such 
as Residents of Kasturba Nagar Association (ROKA), 
Valmiki Nagar, Radhakrishnan Nagar, Gandhi Nagar, and 
AGS Colony. Residents were offered mobile vegetable 
garden kits along with support services for waterproofing 
and drip irrigation. More than 67,000 residents viewed 
the campaign. Follow-up online workshops conducted 
between March and July 2023 attracted 169 participants.

The second campaign, launched in January 2024, focused 
on promoting trained Madras Malis as professional 
gardening support providers. It utilised search 
advertisements, YouTube videos, and display campaigns 
across Google networks, generating approximately 
893,000 views and 57,500 clicks.

Before launching the third campaign in July 2025, 
selected Malis underwent additional upskilling sessions 
on marketing, business development, and the preparation 
of eco-friendly products such as grow bags, organic 
pesticides, and plant growth supplements. The campaign 
highlighted climate resilience, convenience, and 
women’s empowerment while targeting middle-income 
urban households in South Chennai through bilingual 
English-Tamil communication materials. The campaign 
generated 641 enquiries, several of which converted into 
repeated orders for the Malis.

Since 2023, sixteen trained Malis working as gardeners 
have collectively earned nearly Rs. 5,00,000.

Monitoring and evaluation
Monitoring and evaluation have remained central to 
CUFI since its inception. CRC uses field observations, 

surveys, and focused group discussions to assess 
parameters such as crop yield, physical and mental 
well-being, innovations adopted, and challenges faced 
by participants. These findings support programme 
improvement, learning, and scaling efforts.

Impact and benefits
CUFI is currently active in approximately 144 
Anganwadis, ten schools, two resident welfare 
associations, and the Perumbakkam resettlement colony. 
Gardens established in Anganwadis and schools have 
produced around 340 kg of keerai and vegetables, which 
are incorporated into mid-day meals. The programme 
has also trained 247 teachers, children, residents, and 
staff in chemical-free rooftop gardening practices.

The initiative has generated several social, nutritional, 
environmental, and economic benefits.

Increased access to chemical-free food: CUFI gardens 
in schools and Anganwadis provide access to fresh, 
chemical-free greens and vegetables that supplement 
mid-day meals. In many institutions, these gardens 
serve as the only source of iron-rich greens available 
to children. Teachers have also reported savings from 
reduced vegetable purchases.

Gardens as Educational Spaces: At Anganwadis, 
children learn to identify vegetables, greens, colours, and 
shapes through the gardens. In schools, the gardens are 
used to introduce children to agricultural and ecological 
concepts.8

LEISA INDIA u  JUNE 2026

A trained woman gardener working in a client garden

Fresh, chemical-free vegetables supplemented mid-day 
meals in schools
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Improved mental well-being: CRC established gardens 
in 55 Greater Chennai Corporation homeless shelters 
during 2021–2022. Approximately 78 per cent of shelter 
coordinators observed reductions in stress levels among 
residents and improved social interactions through 
collective gardening activities.

Strengthening community cohesion: The initiative has 
encouraged greater interaction among mothers, children, 
and Anganwadi staff. Community members contribute 
plants, participate in garden maintenance, and share 
harvested produce. Children are also motivating families 
to grow vegetables and greens at home.

Encouraging environmentally responsible behaviour: 
Participants have started adopting innovative and 
sustainable practices such as reusing PET bottles for drip 
irrigation, repurposing old containers as grow pots, and 
composting organic waste.

Women’s empowerment through Green Livelihoods: 
The Madras Mali programme has enabled women from 
low-income communities to take up flexible livelihood 
opportunities through gardening services. Many of 
these women are employed for the first time and have 
developed confidence and independence through their 
work.

Greener and cooler roofs: In 2025, CRC collaborated 
with Okapi Research and Advisory and the Indian 
Institute of Technology Madras to study the heat 
adaptation potential of rooftop vegetable gardens in 
three schools. The study, conducted between July and 
October 2025, found that:

●	 Rooms below rooftop gardens were on average 
1–2°C cooler than rooms below exposed roofs.

●	 Surface temperatures on rooftops with gardens 
were lower by 8–12°C on average.

●	 Stronger cooling effects were observed during 
late afternoons and evenings.

These findings highlight the potential of rooftop 
vegetable gardens as a sustainable and multi-functional 
strategy for enhancing urban resilience.

Key learnings
Several important lessons have emerged from 
implementing CUFI over the last five years:

●	 Long-term sustainability depends heavily on 
community ownership and active involvement.

●	 Anganwadis have shown better continuity 
because gardening aligns with the existing 
Poshan Vatika mandate.

●	 Grow bags are preferred over conventional soil 
beds because they reduce terrace load, avoid 
water stagnation and offer flexibility.

●	 Consistent maintenance is essential for gardens 
to deliver heat mitigation benefits.

●	 Programme design must remain flexible to meet 
varying community needs.

●	 Government support is crucial for permissions, 
policy integration and scaling up.

●	 Multi-disciplinary partnerships have played a 
key role in programme success.

Conclusion
Urban edible gardens can contribute significantly 
to creating more sustainable and resilient urban 
communities. Their role in improving food access, 
reducing urban heat, generating green livelihoods, 
and encouraging circular economy practices is 
especially relevant for dense tropical cities such as 
Chennai. Increasing recognition from governments and 
development organisations, combined with supportive 
policy frameworks, could help scale such initiatives 
across cities in India.
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The Green Thevara Initiative, sparked by Bindhu’s 1,000 sq ft rooftop 
in Kochi, transforms urban spaces into sustainable ecosystems. By 
integrating livestock, stingless bees, and innovative HDPE grow bags, 
this collective promotes food security and zero-waste living, offering a 
scalable blueprint for urban resilience.

The Urban Oasis
Jony Jos and Philipgi T. Kannat

On a quiet street in Thevara, Kochi, above the 
hum of traffic and the steady march of concrete, 
a rooftop tells a radically different story. Step 

onto Bindhu’s terrace and the city seems to dissolve—
replaced by rows of thriving vegetables, the soft cluck 
of hens, the hum of stingless bees, and the unmistakable 
feeling that something extraordinary has taken root.

What you see today is the result of ten years of quiet 
dedication. What was once a bare 1,000 sq ft terrace – like 

countless others across the city – has been transformed 
into a lush, productive ecosystem. And what began as 
one woman’s effort to stay connected to her farming 
roots has grown into a movement that is reshaping how a 
neighborhood thinks about food, health, and community.

A farm above the City

Bindhu, a homemaker with deep rural ties, didn’t set out 
to start a movement. She simply wanted to grow her own 
food; for a family of 6 members.

Productive rooftop ecosystem in Kochi integrating vegetable cultivation, livestock, and sustainable urban farming practices
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But her approach was anything 
but simple. Every inch of her 
terrace is thoughtfully planned. 
Seasonal vegetables grow in 
abundance, interspersed with 
flowers, fruits and medicinal 
plants that reflect both tradition 
and practicality. A small poultry 
unit provides fresh eggs daily, 
while a climate-controlled 
chamber supports mushroom 
cultivation during cooler months.

The numbers are striking – nearly 
1,000 kilograms of vegetables 
produced annually from just 
1,000 square feet. Yet, what makes the space remarkable 
is not just its productivity, but its harmony. Each element 
supports the other, creating a system that feels less like 
a garden and more like a living, breathing organism. 
Cultivating our own food is among the most beneficial 
actions we can take for our well-being.

Innovation born from necessity

The journey wasn’t without its challenges. Early on, 
Bindhu struggled with the weight and fragility of 
traditional earthen pots – hardly ideal for a rooftop on 
the third floor.

Her solution was both simple and transformative: 
lightweight, durable grow bags made from High Density 
Poly Ethylene (HDPE). These bags made terrace farming 
more practical and scalable, and soon, neighbors began 
to take notice.

What followed was an organic leap into entrepreneurship. 
As demand grew, Bindhu launched a small manufacturing 
unit – Green Magic. Later, her grow bags were used by an 
expanding network of urban farmers, turning a personal 
workaround into a community resource and a source of 
income.

Bindhu’s successful experiment demonstrated that a 
potting mixture featuring equal parts rice husk ash and 
organic manure significantly benefits plant health. This 
specific combination, making up half of the total potting 
mixture, promoted robust root development, increased 
plant vigour, and subsequently minimized pest attacks.  

The terrace utilizes an enclosure beneath solar panels 
for integrated poultry and mushroom cultivation. Layer 
and broiler chickens are raised seasonally, yielding 
approximately 300 eggs and 2 kg of meat per bird, 
respectively. Mushrooms are grown for eight months a 
year, excluding summer, with vertical layers producing 
an average of 1 kg daily. This setup showcases efficient 
space use by combining crops, livestock and agrivoltaics.

The Green Thevara initiative

Curiosity turned into conversations. Conversations 
turned into action. Neighbours, inspired by Bindhu’s 
success, began experimenting with their own terraces. 
A WhatsApp group was formed – initially just to share 
surplus vegetables and exchange tips. But something 
deeper was happening.

That informal network evolved into the Green Thevara 
Initiative—a grassroots collective of urban growers 
committed to sustainable living. The movement soon 
gained recognition, and the local Service Cooperative 
Society stepped in to establish a dedicated outlet 
for selling produce, seedlings, and farming inputs. 
Suddenly, what started as backyard sharing became a 
micro-economy rooted in trust and locality.

Among the initiative’s most unique features is the 
introduction of stingless bees – tiny pollinators with 
outsized importance. Bindhu encouraged every member 
to adopt meliponiculture, enhancing crop yields while 

Terrace cultivation using HDPE grow bags demonstrates 
efficient use of urban spaces for food production
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producing medicinal honey. The bees, quiet and 
unobtrusive, have become essential partners in this 
urban ecosystem—symbolizing how even the smallest 
elements can play a vital role in sustainability.

More than just food

Spend time with members of the Green Thevara initiative, 
and one thing becomes clear: this is about much more 
than vegetables. For many, terrace farming has become 
a form of therapy – a way to slow down, reconnect with 
nature, and find balance in an otherwise fast-paced urban 
life. Families garden together. Neighbours exchange not 
just produce, but stories, advice, and time. In a world 
increasingly defined by digital interactions, this return to 
soil and season has quietly rebuilt something precious: 
human connection.

A blueprint for the future

At its heart, the Green Thevara initiative is built on a 
simple but powerful idea—zero miles, zero waste. Food 
is grown and consumed in the same space. Organic 
waste is composted and returned to the soil. Nothing is 
wasted; everything has a purpose.

It’s a model that doesn’t demand vast land or heavy 
investment – just intention, care, and a willingness to 
begin.

Bindhu’s terrace may be just one among many rooftops in 
Kochi, but its impact stretches far beyond its boundaries. 
It has shown that cities don’t have to give up on nature – 
that even in the tightest spaces, life can flourish.

And perhaps most importantly, it reminds us that 
transformation doesn’t always start with policy or 
planning. Sometimes, it starts with a single terrace – and 
the decision to grow.

u

Jony Jos 
Vattayil JoVilla, ANRA 20,  
Kannankulangara, Tripunithura,  
Ernakulam 682301. 
E-mail: jonyjos@gmail.com

Philipji T. Kannat 
Water tank road, Thevara,  
Ernakulam, 682013

Bindhu showcasing integrated poultry rearing as part of the Green Thevara urban farming initiative
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Community-led diversification models can significantly strengthen 
local food systems in tribal and peri-urban regions. By integrating 
farmer learning, ecological cultivation practices, urban gardening, and 
direct market linkages, a peri-urban agriculture initiative in Nandurbar 
successfully created a more connected rural-urban food ecosystem, 
supporting both livelihoods and nutrition.

Strengthening local 
food systems 
A community-led diversification 
model   
Shrikant Amrutsagar

Nandurbar district in Maharashtra, located along 
the borders of Gujarat and Madhya Pradesh, is 
a predominantly tribal region grappling with 

multiple livelihood and nutritional challenges. Small 
and marginal farmers in peri-urban and tribal villages 
largely depend on seasonal agriculture, characterised by 
limited crop diversity, fluctuating incomes, and uncertain 
market access.

In response to these challenges, the Dalai Lama Foundation 
initiated a peri-urban agriculture intervention, running 
from 2023 to 2025. Its aim was to strengthen local food 
systems through diversified vegetable cultivation, farmer 
learning processes, and robust rural-urban food linkages. 
Alongside farming households, urban families were also 
encouraged to adopt terrace and container gardening, 
fostering a closer connection between producers and 
consumers. Over time, the initiative evolved into a 
community-led model, comprehensively integrating 
ecological cultivation practices, nutrition, local markets, 
and collective learning.

a)  Strengthening local food systems

The initiative was implemented during the Kharif 2023 
and Rabi 2023–24 seasons across 22 villages, situated 
within a 5 to 20 km radius of Nandurbar town. A total 
of 126 farmers participated, predominantly smallholder 
and tribal farming households with limited irrigation 
facilities. The project team commenced with village-level 
meetings, farmer interactions, baseline assessments, 
and the establishment of small demonstration plots. 
Gradually, small, informal farmer groups emerged in the 
villages. While formal producer organisations were not 
created, these collectives became vital spaces for sharing 
inputs, coordinating training sessions, and planning 
cultivation activities.

Farmer Field Schools and ecological farming 
practices

Capacity building formed the backbone of the initiative. 
Eighteen Farmer Field School sessions were organised 13

LEISA INDIA u  JUNE 2026



14
LEISA INDIA u  JUNE 2026

across demonstration plots, bringing farmers together 
for collective observation and experiential learning. 
Discussions focused on crucial topics such as soil 
preparation, nursery raising, crop rotation, seasonal 
planning, and integrated nutrient management.

The initiative placed considerable emphasis on 
ecological farming practices. Over time, many farmers 
began adopting these low-cost ecological practices, 
which not only reduced dependence on chemical inputs 
but also significantly improved soil health. Farmers 
were introduced to innovative techniques such as drip 
irrigation systems, low-cost protected cultivation 
methods, and market-oriented production planning 
through exposure visits to progressive farms.

Moving beyond mono-cropping

Through continuous demonstrations and consistent 
field-based guidance, farmers slowly moved from 
monocropping of vegetable crops to diversified vegetable 
cultivation systems. Lead farmers who successfully 
diversified their cultivation also motivated neighbouring 
households, particularly after visible improvements 
were observed in their fields.

Seasonal mixed cropping and staggered planting 
practices were encouraged to mitigate production risks 
and ensure more regular harvests. Most farmers initially 
tested these practices on small plots. As they experienced 
improved income stability and enhanced household 
consumption, cultivation areas gradually expanded. 

b)  Urban gardening and reconnecting consumers 
with food

A significant aspect of the initiative was the engagement 
of urban households through terrace and container 
gardening workshops. Five workshops were conducted 
for youth, families, and working professionals interested 
in growing food at home. Participants learned about 
grow bags, compost preparation, seasonal crop planning, 
and water-efficient irrigation methods. 

Urban households experimented with terrace beds, 
kitchen gardens, and vertical gardening systems. 
Challenges such as heat stress, pest attacks, and water 
scarcity were addressed through mulching, crop rotation, 
and micro-irrigation practices.

Digital WhatsApp groups became active peer-learning 
spaces where both farmers and urban gardeners regularly 
exchanged crop updates, pest management solutions, 

and harvesting experiences. These interactions gradually 
fostered stronger relationships between producers 
and consumers, moving beyond conventional market 
systems.

Strengthening rural–urban food linkages
Weekly rural–urban ‘haats’ (local markets) were 
facilitated in Nandurbar, Shahada, and nearby peri-
urban market locations. The initiative also piloted a 
subscription-based vegetable supply system, directly 
connecting 46 urban households with peri-urban 
producers. Under this system:

●	 Farmer groups aggregated produce at village 
collection points 

●	 Weekly vegetable baskets were planned according 
to seasonal availability

●	 Produce was transported collectively and delivered 
directly to urban consumers

●	 Urban households subscribed to regular vegetable 
supplies

This model reduced market uncertainty for farmers 
while ensuring access to fresh produce for consumers. 
Farmers reported that direct interaction with consumers 
reduced wastage, improved trust, and helped them plan 
cultivation according to actual demand.

Outcomes and impact
The initiative brought together two interconnected 
participant groups: peri-urban and tribal farming 
households engaged in vegetable cultivation, and urban 
households practising terrace gardening primarily for 
nutrition and self-production. Although their roles 
differed, the interaction helped strengthen awareness 
about local food systems and sustainable consumption 
practices.

Over two agricultural seasons, approximately 74 acres 
in 22 villages were brought under diversified vegetable 
cultivation. Farmers cultivated leafy vegetables, gourds, 
brinjal, tomato, chilli, and indigenous crops using 
ecological cultivation methods. Vegetable production 
reached nearly 312 metric tonnes during 2024–25. 
Farmers reported yield improvements of around 18–22 
percent, while input costs reduced by approximately 28 
percent due to increased use of composting, botanical 
pesticides, and Integrated Pest Management practices.

Weekly rural and urban ‘haats’, direct linkages with 
local vendors, and a subscription-based vegetable 14
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Case study

Savita Vasave, a 34-year-old tribal farmer from a peri-urban 
village near Nandurbar, earlier migrated seasonally for sugarcane 
cutting because of irregular farm income. In 2023, she joined the 
Dalai Lama Foundation’s vegetable cluster initiative and received 
training on nursery management, vermicomposting and ecological 
pest management.

She diversified her small plot by cultivating brinjal, okra, spinach 
and bottle gourd using low-cost ecological methods. Within a year, 
she produced around 6.8 metric tonnes of vegetables and earned 
a net income of nearly ₹78,500. More importantly, the family no 
longer needed to migrate for seasonal labour work.

Today, Savita supplies vegetables directly to urban households 
and leads a women’s vegetable group involving 14 members in 
her village. Her experience motivated neighbouring farmers to 
experiment with diversified vegetable cultivation and ecological 
practices. As Savita explains, “Earlier we sold whatever traders 
offered. Now we know our customers and they know how we grow 
their food.”

basket system improved farmer access to local markets. 
Farmers received 15–30 percent higher prices compared 
to conventional ‘mandi’ systems, while transportation 
costs reduced considerably. The initiative also reduced 
food miles, with vegetables now travelling shorter 
distances between villages and nearby towns.

Women farmers played a major role in the initiative and 
now constitute more than half of the active vegetable 
producers involved in the programme. Many households 
reported improved dietary diversity and regular 
availability of fresh vegetables for family consumption.

Challenges 

Despite positive outcomes, several challenges continue 
to affect the sustainability and expansion of peri-urban 
agriculture systems in the region. Climate variability, 
irregular rainfall, and water scarcity influenced seasonal 
crop planning and production stability. Farmers also 
faced constraints related to limited cold storage facilities, 
fluctuating vegetable prices, and dependence on small 
local markets.

Urban gardeners encountered issues such as heat stress, 
pest attacks, and limited space for cultivation. While 
digital peer-learning groups helped address some of 
these problems, there remains a need for stronger 
technical support and local resource centres.

Another significant challenge is the absence of 
formal Farmer Producer Organisation structures and 
limited policy recognition for peri-urban agriculture. 
Strengthening decentralised market systems, local 
aggregation mechanisms, and supportive urban food 
policies will be crucial for scaling such initiatives in the 
future.

Key learnings

The Nandurbar experience highlights several important 
lessons. Firstly, diversified vegetable cultivation 
enhanced both nutritional and income security for 
farming households. Secondly, demonstration-based 
learning boosted farmer confidence, leading to the 
gradual adoption of new practices. Finally, informal 
farmer collectives proved highly effective in supporting 
early-stage mobilisation and peer learning.

The initiative also demonstrated that strengthening 
rural-urban linkages can help create more stable local 
food systems while simultaneously improving consumer 
awareness of food production. Furthermore, digital peer-

learning platforms significantly strengthened continuous 
engagement and local problem-solving processes. 

The peri-urban agriculture initiative in Nandurbar 
clearly demonstrates how community-led diversification 
models can strengthen local food systems in tribal and 
peri-urban regions. This experience also suggests a 
strong potential for upscaling which could significantly 
enhance farmer resilience, strengthen local food systems, 
and boost consumer engagement.

u

Shrikant Amrutsagar 
Dalai Lama Foundation, 
16 A, Dandpaneshwar Society,  
Prakasha Road,  
Nandurbar (Maharashtra) 
E-mail: foundationdalailama@gmail.com
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By combining diverse vegetable cultivation, horticulture, and animal 
husbandry with organic inputs, Mahajan Yadav, a farmer in flood-
prone Eastern Uttar Pradesh, transitioned from traditional methods to 
integrated farming. While it significantly increased productivity and 
profitability, this sustainable approach reduced market dependency 
and enabled families to resist land-selling pressures amidst rapid 
urbanization.

Diversification 
More options, less risk 

In the last several decades in Eastern Uttar Pradesh, 
the frequency and intensity of floods have increased, 
with a recurrence every 3-4 years. In some places, 

this has become an annual feature and has had a 
considerable impact on people’s lives and livelihoods. 
Summers too are prolonged, with temperatures going 
over 45 degrees Celsius, while monsoons have become 
erratic. As farmers face the brunt of changing weather 
patterns, they find it increasingly difficult to plan for 
planting. The small and marginal farmers in peri-urban 
areas face further difficulty as they tend to receive very 
low returns for their agricultural products, both because 
of the poor produce quality and high input costs in the 
form of chemical fertilizers and pesticides. The added 
headache of waterlogging causes a short shelf life for 
the vegetables produced, often resulting in distress sales. 
All this makes these farmers extremely vulnerable, with 
almost no alternate sources of income.

Such was the case of Mahajan Yadav, a farmer from 
Semra Devi Prasad village, who traditionally grew only 
a few types of crops on his 1.8-acre land. Then in 2012, 
he attended a training program on multi-cropping and 
decided to change his approach to farming.

Today, Mahajan has moved beyond those few crops he 
formerly planted. His winter crop vegetables include 

potato, coriander, garlic, onion, wheat, peas, mustard, 
radish, cabbage, brinjal, gourds, and tomato; while the 
monsoon palette has beans, gourd, lady’s finger, paddy, 
maize, and a range of lentils. He plants a mixed variety 
of vegetables simultaneously, like spinach which grows 
along with coriander. This diversity ensures that if one 
crop fails, the other may still work. He has built bunds 
between plots and planted fruit trees like banana, guava, 
gooseberry, mango, lychee, and papaya on them. These 
trees, besides producing fruit and providing shade, also 
give enough wood that can be used as fuel. The number 
of trees on his farm has increased by more than 60% 
now.

What Mahajan practices today is an integrated system 
of farming that combines vegetable farming with 
horticulture and animal husbandry. He prepares 
vermicompost, which, combined with cattle manure, 
gives him his own supply of organic manure. Besides 
this, he makes chemical-free pesticide for his crops and 
has developed a system for irrigation; all of which makes 
him self-sufficient. Mahajan is happy to experiment 
now and uses innovative techniques, particularly during 
floods. He uses gunny bags filled with soil, compost, 
and relevant seeds to grow limited vegetables during 
this phase. All these diverse techniques have led to 16
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increased profitability, better agricultural productivity, 
reduced market dependency, and enhanced knowledge 
and capacity for Mahajan himself.

Mahajan explains, “More income means fewer loans 
taken. There is more to eat for the family.” Today he has 
become a role model for other farmers. His experience 
has enabled many others to adopt multiple vegetable 
farming techniques, and almost 25% of farmers in the 
vicinity have embraced these techniques on their own 
farms. He is a mini-celebrity and has been interviewed 
on television and written about in the local newspaper.

Land is at a premium in the expanding town of 
Gorakhpur, and land acquisition has become a primary 
threat to peri-urban areas. Over the last few years, land 
prices have risen drastically. Land within the Gorakhpur 
Development Authority boundary costs INR 250,000 
or US$4,000 per dismil (0.0099 acre) in the village of 
Semra Devi Prasad. Farmers here are under tremendous 
pressure to sell their lands.

When asked if he would sell his land, Mahajan says 
simply, “If I sell, what will be left for my children?” 
With a steady income from his land, Mahajan is now 

confident that he can hold on to his ancestral land and 
still make a comfortable living.

u

Note: This was originally published in Bhatt, Seema., 
Singh, A., Mani, N., 2016. Peri-Urban Agriculture and 
Ecosystems: Resilient Narratives, Published by GEAG, 
Gorakhpur.

Integrated vegetable cultivation enhances productivity, nutrition, and livelihood security in flood-prone regions

Ph
ot

o:
 A

ja
y 

Si
ng

h

17
LEISA INDIA u  JUNE 2026



18
LEISA INDIA u  JUNE 2026

IN THE NEWS

Every degree of warming erases years of crop productivity gains in India

A single degree Celsius (°C) of warming reduces the 
national average yield across all crops by around 8 per 
cent, a new analysis found. This highlights how rising 
temperatures and erratic rainfall are erasing years’ worth 
of agricultural progress in the world’s second largest 
agricultural producer. 

The study, titled Climate Change and Crop Yields in 
India, based on data from 1966 to 2016, found that both 
heat and rainfall shocks have large and persistent effects 
on agricultural productivity, with some crops suffering 
far steeper losses than the national average. Yields of 
pearl millet declined by as much as 19 per cent under a 
1°C rise in temperature, while maize yields fell by more 
than 16 per cent, the data showed. And in the worst-
affected individual districts, yields can fell by as much 
as 39 per cent.

The analysis by researchers at Centre for Study of 
Science, Technology, and Policy and the Centre for 
Social and Economic Progress in India and Monash 
University, Australia is one of the largest of its kind for 
India. It tracked yields across 10 major crops in 563 
districts (out of 663 in 2017) over five decades, drawing 
on roughly 12.6 million daily weather observations.

The 10 crops studied were rice, wheat, sorghum, maize, 
pearl millet, chickpea, pigeonpea, groundnut, sugarcane 
and cotton. These account for two-thirds of India’s total 
gross cropped area and about two-fifths of total value-
added by India’s crop sector.

https://www.downtoearth.org.in/agriculture/every-
degree-of-warming-erases-years-of-crop-productivity-
gains-in-india

India approves first genome-edited rice varieties

India has approved its first genome-edited rice varieties, 
signaling a shift toward more sustainable, high-
performing crops developed without foreign DNA. 
Unlike genetically modified organisms (GMOs), these 
new rice lines, created using the CRISPR-Cas9 system, 
rely on precise gene editing to enhance resilience and 
productivity.

India’s agriculture minister Shivraj Singh Chouhan 
released the two varieties — Pusa rice DST1 and DRR 
Dhan 100 — developed by researchers at the Indian 
Agricultural Research Institute (IARI) and the Indian 
Institute of Rice Research (IIRR), both under the Indian 
Council of Agricultural Research (ICAR).

ICAR Director General Mangi Lal Jat called it a historic 
day in Indian agriculture and said many other gene-edited 
crop varieties will be released in the coming years. “New 
agriculture regimes need adapting to new techniques. 
Old methods won’t work in new climate realities,” he 
said. Multiple organsiations and universities in India are 
currently researching over 10 gene-edited crops such 

as pulses, oilseeds including mustard, wheat, tobacco, 
cotton, banana, tomato and tea.

Rajeev Varshney, International Chair of Agriculture & 
Food Security and Director of the Centre for Crop and 
Food Innovation at Murdoch University in Australia, said 
these announcements mark a milestone in agricultural 
biotechnology and would specifically benefit small-
holder farmers and inspire global advancements.

Precision edits

The Pusa Rice DST1, developed by IARI, is engineered 
for improved drought and salt tolerance. By knocking out 
a gene responsible for suppressing stress resistance, the 
scientists achieved plants with reduced stomatal density 
and water use, alongside improved tillering, grain yield, 
and salt resilience. Field tests showed significantly 
higher yields under drought and saline stress compared 
to the parent MTU1010 variety.

Meanwhile, DRR Dhan 100, created by IIRR, targets 
the widely cultivated Samba Mahsuri variety. Using 18
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India’s wheat production is estimated at a record 120.21 
million tonnes in the 2025-26 crop year, up 2 per 
cent from 117.94 million tonnes in the previous year, 
government data showed on Tuesday.

Higher-than-expected wheat production in the 2025-26 
crop year (July-June), at a minimum support price of Rs 
2,585 per quintal, which is higher than market rates, is 
expected to put immense pressure on the government 
to purchase greater quantities. This could further exert 
added pressure on the government’s storage and finances.

Wheat, a major rabi (winter) crop, is beginning to be 
harvested and is expected to pick up pace in key growing 
states in the coming weeks.  

The second advance estimates released today also 
showed that total rabi crop production is estimated to 
rise 3.16 per cent to 174.51 million tonnes in 2025-26 
from 169.16 million tonnes a year earlier. 

Pulses output is projected to grow 7 per cent to 16.24 
million tonnes in the rabi season of 2025-26 from 15.23 
million tonnes a year ago, as the country looks to narrow 
a demand-supply gap that has left it dependent on 
imports.

Gram production was pegged slightly higher at 11.79 
million tonnes against 11.11 million tonnes, while lentil 
output was estimated at 1.73 million tonnes versus 1.65 
million tonnes.

CRISPR, researchers edited a cytokinin oxidase gene 
(OsCKX2), developing a novel allele. The result was a 
19% boost in grain yield, earlier maturity by up to 20 
days, and better performance under low-fertilizer and 
drought conditions.

Road ahead

The development of these crops follows years of 
groundwork by Indian researchers, with regulatory 
support from the Department of Biotechnology (DBT) 
and scientific input from the National Academy of 
Agricultural Sciences (NAAS). India’s 2022 guidelines 
exempting certain genome-edited plants from the strict 
GMO approval process helped accelerate their path to 
approval.

The two genome-edited lines will now proceed to broader 
cultivation trials and eventual commercialization, 
representing what many see as a scalable model for 
crop innovation in the global south. Devesh Chaturvedi, 
Secretary of the Department of Agriculture and Farmers 
Welfare, said the technology was developed domestically 
and hence can be swiftly delivered to farmers through 
both public and private sector efforts.

https://www.nature.com/articles/d44151-025-00078-2

India’s wheat output pegged at record 120.21 MT in 2025-26, up 2%

However, urad output is seen lower at 508,000 tonnes 
from 553,000 tonnes, and green gram at 87,000 tonnes 
from 100,000 tonnes.

Among oilseeds, rapeseed-mustard production is 
estimated at 13.33 million tonnes, up from 12.66 million 
tonnes a year ago. Groundnut output is seen higher at 
797,000 tonnes versus 678,000 tonnes, while sunflower 
seed production is estimated lower at 104,000 tonnes 
from 121,000 tonnes.

Maize output is forecast to rise to 15.90 million tonnes 
from 14.75 million tonnes, while rice production is 
estimated slightly higher at 16.72 million tonnes against 
16.12 million tonnes.

Total coarse cereals output is pegged at 21.34 million 
tonnes, up from 19.86 million tonnes a year ago.

The rabi crop production is based on the average yield 
and is subject to change in the successive estimates, the 
ministry added.

ht tps: / /www.business-s tandard.com/industry /
agriculture/india-s-wheat-output-pegged-at-record-
120-21-mt-in-2025-26-up-2-govt-126031001178_1.html
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From concrete to canopy
Reclaiming Himalayan urban 
spaces through local innovation
Abhishek Sikdar 

As Uttarakhand’s cities expand into fragile mountain landscapes, 
residents are transforming unused rooftops and balconies into 
productive green spaces. Rooftop gardens are becoming a visible, yet 
quietly growing, phenomenon in towns such as Dehradun, Rishikesh, 
Almora and Haldwani. This movement represents an emergent, locally 
driven response to pressures on urban food systems.

Uttarakhand’s urban centres have 
expanded significantly over recent 
decades, encroaching upon surrounding 

agricultural and forested land. Peri-urban 
agricultural land, which once supplied fresh 
vegetables to these towns, is progressively being 
converted to residential and commercial use. As 
this land disappears, long supply chains from 
distant growing regions have filled the gap, albeit 
at a cost in freshness, price and reliability.

Simultaneously, a counter-movement is emerging 
among younger residents and recently settled 
households from farming backgrounds. They 
possess a residual familiarity with growing food, 
a preference for fresh produce, and an awareness 
of the distinct taste of village-grown vegetables. 
Beyond food production, rooftop gardens 
offer a tangible benefit particularly relevant to 
Himalayan towns undergoing rapid densification: 
cooling. Research has documented that green and 
vegetated rooftop surfaces can reduce rooftop 
and near-surface temperatures by 5 to 8°C in 
densely built urban environments, with the most 

Rooftop gardening transforms urban spaces into productive green 
zones in Himalayan towns
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pronounced effects in areas of high building density. For 
households in towns like Dehradun, where summers 
have grown noticeably hotter and electricity supply for 
cooling is unreliable, this thermal relief is not merely 
incidental; it is a practical argument for urban greening 
that complements the food security rationale.

Sustainable practices: Low inputs, local materials

For urban farming to be viable in the hills, it must contend 
with local constraints. Growers often lack space, reliable 
water, and information tailored to the urban mountain 
context. Transport costs in mountain terrain are high, 
water is increasingly scarce during the dry months, and 
growing media must be light enough for terrace and 
balcony use. The practices gaining traction among urban 
growers in Uttarakhand directly reflect these realities.

Bridging these gaps is where local innovation is beginning 
to take shape. Through observation and experience, 
growers in Almora, Dehradun and surrounding towns 
have developed a practical blend of four materials for 
their growing medium: vermicompost, which provides a 
sustained release of plant-available nutrients; cocopeat, 
now widely available across the region, which holds 
moisture in the dry mountain air; neem cake, which 
functions as a mild natural pest deterrent; and, most 
notably, pine needle biochar.

Chir pine (Pinus roxburghii Sarg.) dominates large areas 
of the lower and mid-elevation Himalayan slopes. Its 
fallen needles accumulate each dry season, posing a 
significant and well-documented fire hazard. Growers 
in the peri-urban areas of Almora and Ranikhet have 
begun converting this material into biochar using simple 
low-oxygen burning pits. The resulting charcoal, when 
incorporated into container growing medium, improves 
moisture retention and provides a stable substrate for soil 
microorganisms. This solution repurposes a landscape 
risk into a gardening resource – an innovation emerging 
from growers sharing observations with one another 
over time, rather than from a formal programme.

Water-Smart growing: Drip irrigation and hydroponics

Water scarcity is among the most pressing constraints 
for urban growers in the hills, particularly during the dry 
pre-monsoon months. Two technologies directly address 
this challenge.

Drip irrigation delivers water precisely to the root zone, 
minimising losses from evaporation and runoff. In Indian 
conditions, drip systems are documented to reduce water 
consumption by 30 to 50% compared to conventional 
surface irrigation methods. This offers a significant 
advantage in towns where piped supply is intermittent 
and tanker delivery is expensive.

In parts of Dehradun and Rishikesh, where apartments 
and multi-storey buildings offer little room even for 
containers, simple hydroponic systems are beginning 
to appear on balconies and in sunlit corridors. These 
soil-less setups, typically using nutrient film technique 
(NFT) channels or basic wick systems assembled 
from PVC pipes and repurposed containers, allow 
growers to produce leafy vegetables and herbs in very 
small footprints. Recirculating hydroponic systems 
are documented to reduce water use by 70 to 90% 
compared to equivalent soil-based cultivation, making 
them a particularly apt choice for the water-scarce, 
space-constrained urban mountain context. The main 
barriers, as consistently reported by growers, are the 
initial learning curve and reliable local access to nutrient 
concentrates.

Peri-urban transition: Moving towards market 
orientation

Some of the most substantive changes are occurring not 
on urban rooftops but in the peri-urban belts surrounding 
Dehradun and Haldwani – the transitional zones where 
village economies interact with urban demand. A 
number of small-scale producers have made a deliberate 
shift away from traditional rain-fed grain cultivation 
towards off-season and year-round vegetable production, 
facilitated by low-cost polyhouse structures.

These polyhouses are typically single-span structures 
of UV-stabilised plastic film over bamboo or mild steel 
frames. They extend the effective growing season and 
offer meaningful protection from the frost and hail 
events that make open-field cultivation unreliable at 
these elevations. Producers who have adopted this 
approach, alongside direct-sale arrangements through 
residential networks, social media groups, and peri-
urban spot markets, are supplying urban consumers with 
produce harvested the same morning it is delivered. This 
freshness is a genuine quality advantage that no distant 
supply chain can replicate, and there is an observable 21
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Practice Primary method Relevance in Himalayan urban context

Rooftop & Terrace Gardening Containerbased growing on flat surfaces Utilises unused urban space; moderates indoor 
temperatures

Simple Hydroponics (NFT/wick) Soilless nutrient solution systems Suited to spaceconstrained flats; reduces water 
requirement by up to 70–90%

Kitchen Waste Composting Aerobic decomposition of organic household 
waste

Diverts waste from landfills; produces lowcost growing 
medium

Pine Needle Biochar Lowoxygen pyrolysis of chir pine litter Converts a firehazard into a soil amendment improving 
moisture retention

Polyhouse Cultivation Lowcost protected structures with 
UVstabilised film

Extends the growing season; buffers frost and hail at 
higher elevations

Key practices documented in hill towns of Uttarakhand

Source: Based on field observations and a review of published literature on urban agriculture in the Indian Himalayan Region.

willingness among urban households in these towns to 
pay a modest premium for it.

Beyond the immediate household, these transitions 
carry wider implications. Peri-urban agriculture under 
this model maintains green cover and semi-permeable 
land at the urban edge, which has relevance for flood 
buffering and microclimate regulation in towns already 
experiencing the effects of intensified surface runoff 
from rapid built-up expansion.

Challenges that remain

The momentum behind urban agriculture in Uttarakhand’s 
towns is real, but the challenges are equally significant. 
The ‘monkey menace’ – sustained raids on rooftop 
and balcony gardens – is a persistent problem in areas 
adjacent to forest patches, and one for which there is 
currently no straightforward solution. Water scarcity 
during the pre-monsoon months constrains production 
precisely when fresh vegetables are most expensive and 
most in demand.

Perhaps most significantly, urban-specific agricultural 
extension is effectively absent in Uttarakhand. There 
is no formal advisory system designed for the rooftop 
grower, the balcony hydroponic user, or the small-scale 
peri-urban polyhouse producer. Most growers learn 
through informal peer networks, YouTube channels, and 
WhatsApp groups – sources that are valuable and often 
accurate, but unsupported and uneven. The knowledge 
that growers have accumulated through years of 
observation and adaptation deserves to be recognised, 
documented, and connected to more systematic sources 
of technical support.

Conclusion and recommendations

Urban agriculture in Uttarakhand is not a trend imported 
from elsewhere; it is a locally generated response to 
locally felt pressures, shaped by the particular ecology, 
topography, and social dynamics of Himalayan hill 
towns. From the pine needle biochar being worked into 
container soil in Almora to the peri-urban producers 
supplying same-morning harvests to Dehradun 
households, the innovations developing here are 
substantive and worthy of sustained attention.

For this movement to consolidate and grow, it requires 
institutional recognition. Urban agriculture needs 
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to be incorporated into city development plans for 
Uttarakhand’s expanding towns. Market linkages for 
small-scale peri-urban producers need strengthening. 
Extension materials appropriate to the mountain urban 
context need to be developed in accessible language and 
locally relevant formats. Furthermore, the accumulated 
knowledge of growers who have spent years learning 
what works in these specific conditions needs to be 
treated with the seriousness it deserves as genuine 
agricultural knowledge, not simply as hobby gardening.

The rooftops and balconies of Uttarakhand’s cities are 
already producing food. With appropriate policy attention 
and modest institutional support, their contribution to 
urban food security, climate resilience, and community 
well-being could be considerably greater.
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In Kerala, initiatives like the Vegetable Development Programme and 
Nattuchantha markets show how urban farming can boost local food 
production, waste recycling, and decentralised food systems. While 
urban food production is poorly integrated into urban and climate 
policies, embedding edible urbanism and food systems into Kerala 
Urban Policy 2026–2050 will foster resilient, inclusive, and sustainable 
urban futures.

From home gardens to 
edible cities
Bringing food systems into 
urban policy in Kerala
Anita Pinheiro

Portable biogas plant installed on a house rooftop, linking kitchen waste recycling with 
urban vegetable cultivation
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With over half the world in cities, integrating 
food systems into urban governance is vital 
for equitable, resilient, and sustainable 

urban futures. The edible city approach embeds food 
production in urban areas via public spaces, urban 
commons, institutions, and ecological infrastructure. 
It re-envisions cities as active producers of food, 
biodiversity, ecological resilience, and community well-
being, not just consumers. However, despite growing 
interest in urban agriculture, such integrated approaches 
are limited in India.

Kerala is a key context for edible city and food systems 
approaches in India. Its dispersed urbanisation, high 
population density, and nearly 48% urban population 
blur rural–urban lines. The Economic Review of Kerala 
2024 projects 96% urban population by 2036. Thus, 
Kerala cannot rely solely on rural-centric food systems 
and imports for long-term food resilience. Yet, Kerala 
Urban Policy 2026–2050, despite its focus on ecological 
and integrated urban development, gives limited 
attention to urban food systems and edible urbanism in 
urban planning and climate resilience. This policy gap 
must be addressed.

Urban agriculture initiatives in Kerala

Kerala has a long history of homestead farming. Recently, 
state, local, and community-led urban home gardening 
initiatives have boosted interest in growing food in 
homes, schools, and public institutions. Many combine 
vegetable cultivation with composting and kitchen 
waste recycling, promoting circular urban metabolisms. 
These efforts demonstrate Kerala’s ability to turn limited 
urban space into an opportunity for decentralised food 
production. 

Kerala is one of few Indian states actively promoting 
urban agriculture to improve safe-to-eat local vegetable 
self-sufficiency. A major initiative was the Vegetable 
Development Programme (VDP), launched in 2012, 
which promoted safe-to-eat local vegetable production 
through home gardening, including in urban areas. 
Under the 12th and 13th Five Year Plans, the programme 
promoted cultivation in household premises, rooftops, 
schools, and public institutions. Nearly 10% of VDP’s 
annual allocation was earmarked for “promotion of 
urban clusters and waste management”.

Programmes supported urban vegetable cultivation with 
subsidised grow-bag kits, compost units, drip irrigation, 
and portable biogas plants, linking food production with 
decentralised waste management and low external-input 
cultivation. Government reports indicate significant 
increases in vegetable cultivation areas, expanding 
beyond traditional farms into residential and institutional 
spaces.

Earlier initiatives like Nagarathil Oru Nattinpuram 
(2005–07), the Vegetable Initiative for Urban Clusters 
(2011–12), and the Urban Environment Improvement 
Project (2013–14) strengthened urban agriculture in 
Kerala.

Beyond state efforts, urban agriculture became a 
people’s movement through gardening groups, seed 
networks, and local food initiatives. Nattuchantha 
in Thrissur, a Facebook-based initiative since 2014, 
connects urban and peri-urban home gardeners with 
consumers. Organised by Karshika Vipani Online 
Agriculture Market, it’s a weekly market selling only 
organic produce, allowing home gardeners to sell small 
surpluses. Similar initiatives in Kerala show potential 
for decentralised, trust-based local food value chains 
linked to urban cultivation.

Despite these developments, most urban agriculture 
in Kerala remains focused on household cultivation 
and agriculture department programmes, rather than 
being integrated into mainstream urban planning and 
climate governance. From 2022–23, the dedicated urban 
component of the VDP was discontinued, removing 
its specific budgetary focus. While home gardening is 
still promoted, there’s limited institutional attention to 
integrating food production into urban development, 
climate adaptation, biodiversity planning, and land use 
policy. This is a missed opportunity to build an edible 
city and food systems approach in Kerala.

The missing link in climate and urban policies

Kerala has actively supported home gardening and local 
vegetable production through policy. Documents like 
the Kerala State Environment Policy (2009) and Kerala 
Agricultural Development Policy (2015) recognise home 
gardening for sustainability and food security. However, 
urban food production is largely excluded from Kerala’s 
mainstream urban and climate policy frameworks.
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Urban food production is underemphasised in Kerala’s 
urban development and climate policy. Existing 
planning documents focus on parks, beautification, and 
urban forestry, with limited recognition of productive 
landscapes. Food production is rarely considered urban 
infrastructure, climate adaptation, biodiversity planning, 
waste management, or local economic development. 
This reflects a policy gap where food systems are viewed 
as primarily rural, despite Kerala’s rapid urbanisation 
and reliance on imported produce.

The Kerala Urban Policy 2026–2050 offers an 
opportunity to rethink urbanisation, ecology, livelihoods 
and food systems. While it promotes integrated 
urban development and ecological sustainability, 
urban food systems and edible urbanism are largely 
underemphasised. Productive landscapes have not yet 
become a significant planning focus.

Urban agriculture in Kerala is currently viewed primarily 
as a household activity, rather than as an integral part 
of urban resilience and food systems planning. This 
leads to fragmented initiatives, vulnerability to shifting 
priorities, and limits the development of decentralised 

food value chains, circular urban metabolisms, and 
coordinated urban food governance.

Towards an edible city and food systems approach
Integrating edible city and food systems perspectives 
into urban policy can institutionalise and scale existing 
initiatives in a coordinated and socially inclusive 
manner. This approach can also prevent urban food 
growing from becoming solely a privileged green 
lifestyle practice, disconnected from equity, livelihoods 
and food resilience.

The edible city approach moves beyond fragmented, 
household-centred urban agriculture towards a broader 
urban food systems approach in urban development. It 
recognises food systems as deeply connected with urban 
planning, ecology, public health, livelihoods, waste 
management and local economies. This is particularly 
crucial for Kerala due to its dispersed urbanisation, 
limited cultivable land and growing dependence on other 
states for produce. Strengthening decentralised food 
systems, shorter supply chains and circular resource use 
is essential for long-term urban resilience.

Beyond rooftop or household gardening, the edible city 
approach integrates edible and ecologically productive 
landscapes into schools, anganwadis, public institutions, 
residential layouts, canal sides, wetlands, community 
spaces and urban commons. These spaces can support 
food production, nutrition, biodiversity, environmental 
education and community participation, while also 
serving as sites for seed exchange, nurseries, composting, 
and local fresh produce distribution.

Kerala already has foundations for this approach 
through government-supported institutional cultivation, 
decentralised waste management, and grassroots 
gardening networks. Interventions in composting and 
kitchen waste recycling show potential for linking 
urban cultivation with circular metabolisms and low 
external-input food production, and decentralised waste 
management has reduced landfill dependence. However, 
these initiatives largely operate in isolation across 
different sectors.

An edible city and urban food systems approach 
can integrate food production, waste management, 
ecological planning, and local livelihoods within a 
coordinated urban development framework, generating 
opportunities for marginalised sections through activities 

Organic home garden produce marketed through 
Nattuchantha, a community-led initiative connecting urban 

growers and consumers
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like composting, seed systems, nurseries and local food 
markets.

Given Kerala’s spatial limitations and urban nature, 
urban food production will likely focus mainly on 
vegetables and some fruit crops. While symbolic rice 
cultivation exists, it is unlikely to scale meaningfully in 
dense urban contexts.

Stronger decentralised food systems and shorter food 
supply chains improve food access during climate 
disruptions, pandemics and global uncertainty. Food 
production from household gardens, urban commons, 
schools, government institutions and neighbourhood 
spaces cannot easily integrate into conventional large-
scale food supply chains. Instead, there is a need to 
create more decentralised, locally embedded food value 
chains that aggregate, distribute, and market small 
quantities of urban produce. Initiatives like Nattuchantha 
demonstrate the possibilities for developing localised, 
trust-based vegetable markets linked to urban 
cultivation. Scaling such systems may require policy and 
institutional innovations comparable to earlier collective 
procurement and distribution models developed during 
the White Revolution but adapted to urban food systems 
and decentralised production.

Integrating edible urbanism and food systems into 
Kerala’s Urban Policy 2026–2050

Kerala Urban Policy 2026–2050 recognises green 
infrastructure and ecological planning, but edible and 
productive green infrastructure is not yet a policy focus. 
Unless a food systems approach is explicitly integrated 
into urban policy and planning, many existing positive 
initiatives related to urban cultivation, composting, and 
circular resource use may remain dependent on individual 
departments’ priorities and vulnerable to discontinuation. 
Integrating edible city and food systems perspectives into 
urban policy can enable coordinated planning and action 
across agriculture, urban development, climate, waste 
management, health, and local governance departments, 
moving beyond fragmented sectoral interventions.

Moving towards edible cities requires integrating 
food systems thinking into overall urban development 
planning and policy. Urban food production cannot 
remain confined to the state’s Agriculture Department 
or continue as isolated household-level initiatives. 
Kerala already possesses many social, institutional, and 

ecological foundations for building edible cities and 
resilient urban food systems.

Kerala Urban Policy 2026–2050, despite its focus 
on climate resilience and ecological planning, gives 
limited attention to urban food systems, edible 
landscapes and the integration of food production 
into urban development. Strengthening the policy 
framework to explicitly incorporate edible city and 
food systems approaches is pertinent for connecting 
food production with waste management, ecological 
planning, livelihoods, and decentralised food value 
chains. Embedding these approaches ensures urban food 
production becomes part of a socially inclusive, climate-
resilient, and ecologically sustainable urban future, 
rather than an isolated household activity or a privileged 
green lifestyle practice. This integration is also crucial 
to prevent urban green gentrification, where the benefits 
of urban food production and green infrastructure are 
primarily accessible to privileged groups.

Kerala has strong foundations for such a transition 
through existing government programmes, decentralised 
governance, and grassroots urban cultivation initiatives. 
However, scaling these efforts in a long-term and 
socially inclusive manner requires stronger institutional 
coordination and moving beyond fragmented planning 
across individual departments.
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From wires to roots
Building a modern farm rooted in tradition

Farmer Diary

In the lush, rain-fed landscapes of Kabbinagadde 
village in Yellapur taluk of Uttara Kannada district 
lives Gururaj N. Hegde, a 29-year-old farmer. He 

chose to leave behind the structured life of a city job and 
return to the uncertainties and possibilities of farming. 

Gururaj owns around 5 acres of land, supported by a 
natural stream and a well, which allows him to cultivate 
a diverse and resilient farming system. Over the past 
two years, he has been growing arecanut, coconut, 
and pepper, gradually building a farm that integrates 
traditional crops with new ideas.

Unlike many who passively inherit farming, Gururaj’s 
entry into agriculture was a deliberate decision. He 
completed a Diploma in Electrical Engineering and 
worked in Bangalore for a few years, living the routine 
of urban employment. But somewhere within him, 
there was a sense of discomfort, a feeling that working 
under someone else did not align with what he wanted 
in life. When the COVID lockdown disrupted normal 
life, Gururaj took a decisive step. He left his job and 
returned to his native village. It was not an easy 
transition. While his father was also a farmer, giving him 
a basic familiarity with agriculture, managing a farm 
independently required a completely different level of 
responsibility. But Gururaj was clear about one thing: 
He wanted to build something of his own.

Starting with arecanut, coconut, and pepper cultivation, 
Gururaj gradually expanded his activities. He did not 
limit himself to a single crop or practice. Instead, he began 
exploring grafting, beekeeping, nursery development, 
and animal husbandry, creating a diversified farming 
system.

Today, he manages five cows, integrates livestock into 
his farm cycle, and uses farm resources efficiently. But 
one of his most successful ventures has been beekeeping.

With around 20 bee boxes, Gururaj produces between 1 
to 1.5 quintals of honey annually. What makes his model 

unique is not just production but marketing. Instead 
of relying on middlemen, he uses Instagram, a social 
media platform, as a direct sales platform, connecting 
with customers across regions. Through social media, 
he markets his honey, interacts with buyers, and builds 
trust by showcasing his farming practices. This digital 
approach has helped him create a direct farmer-to-
consumer relationship, something that many farmers 
struggle to establish.

What began as simple sharing of farm activities 
gradually turned into something bigger. Gururaj started 
posting about pepper cultivation, grafting techniques, 
beekeeping practices, and nursery management. Over 
time, people began noticing his work. Followers 
increased. Farmers from cities like Bangalore, Mysore, 
and Vijayapura started reaching out to him. Today, he 
is known among many as a young “Agri Expert,” not 
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Young farmer Gururaj Hegde with pepper saplings 
grown in his farm
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because of formal titles, but because of his practical 
knowledge and willingness to share it. 

Every month, he conducts two training sessions on 
beekeeping and pepper cultivation. Farmers and 
enthusiasts travel long distances to attend these sessions. 
Unlike expensive training programs, Gururaj keeps 
his charges minimal, making learning accessible. His 
sessions are practical, field-based, and rooted in real 
experience rather than theory. For many participants, his 
farm has become a learning space.

Another significant aspect of Gururaj’s work is his 
plant nursery, where he develops normal pepper plants, 
grafted pepper varieties, and grafted mango saplings. 
He sells these plants through Instagram, offering 
delivery to different locations. His nursery reflects 

both entrepreneurial thinking and a passion for plant 
diversity. Currently, he is working on developing nearly 
60 varieties of exotic mangoes through grafting. Instead 
of purchasing expensive varieties, he has built a network 
of farmers across Kerala, Gujarat, and other states, 
exchanging saplings through social media, often free of 
cost.

This exchange-based approach has allowed him to 
access rare varieties while also contributing to a larger 
network of farmers interested in biodiversity. In the 
recent season, he successfully sold one lakh (100,000) 
Appemidi mangoes, showing his ability to combine 
traditional crops with market demand.

Despite his success, Gururaj’s thinking about farming 
goes beyond income. He strongly believes that organic 
farming must be promoted, especially in the context of 
increasing health concerns related to chemically grown 
food. He often speaks about how chemical usage affects 
long-term soil health, how fruit quality and human health 
are interconnected, and why sustainable farming is the 
future, not an option. What makes Gururaj’s story even 
more unique is that he is not limited to agriculture alone. 
He is also a sportsman, actively involved in training state 
and national-level badminton players in Sirsi.

Gururaj represents a new generation of farmers, one 
that is digitally connected, knowledge-driven, open to 
experimentation, and rooted in local ecosystems. His 
journey shows that returning to farming is not a step 
backward; it can be a step forward when combined with 
innovation, technology, and purpose.

Mr. Gururaj Hegde can be contacted at 9482285197

This story has been put together by Mr. Guru Prasad, 
Consultant Editor, LEISA India

u

Beekeeping integrated with diversified farming provides 
additional income and strengthens farm resilience
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NEW BOOKS
Climate-Resilient Crops- Challenges and Opportunities

Muhammad Tehseen Azhar, Zulfiqar Ali, Muhammad Azam Khan (Eds), April 21, 2026, CRC 
Press, 308p.,  ISBN 9781032712239 

Challenges and Opportunities  offers a clear and concise guide to the development of crops 
that can withstand the increasing threats of climate change. With rising global temperatures 
and more frequent extreme weather events, this book highlights innovative approaches in 
breeding, biotechnology, and crop management to meet future food demands.Covering a range 
of important crops—including cereals, oilseeds, fiber, and vegetables—the book integrates 
current research on stress tolerance, genetic resource utilization, root systems, and the role of 
plant metabolites. It also explores cutting-edge tools such as omics and genome editing for crop 
improvement. By bridging gaps between disciplines and highlighting new breeding strategies, it 
serves as a valuable resource for those working to build sustainable food systems in an era of 
climate uncertainty.

Innovations in Food Science - Opportunities, Challenges, and Future Directions

Sajad Ahmad Wani, Fohad Mabood Husain (Eds), April 28, 2026,CRC Press , 246p., ISBN 
9781032984322

This book provides an overview of the latest advancements, obstacles, and potential trajectories 
within the field of food science. It explores the emerging innovations in food production, 
processing, and consumption, while addressing the challenges faced by the industry, such as 
food safety, sustainability, and nutrition. By examining these critical areas, the book provides 
valuable insights into the future directions of food science, exploring potential opportunities 
for growth and development in response to evolving societal needs and technological 
advancements. In addition, each chapter will consider how these innovations and challenges 
can be presented in the food science curriculum. Presenting many forward-thinking insights, this 
book is suitable for professionals interested in industry developments, along with students and 
teachers of food science.

Agriculture in Extreme Environments

K. R. Krishna (Athr), April 7, 2026, Apple Academic Press, 432p., ISBN 9781779640345

This new volume highlights the present status of farming regions that experience extreme 
environmental conditions, which pose special challenges to successful agricultural pursuits. 
These areas include extreme environments such as arid and semi-arid areas in North America, 
the Northern European Plains, Scandinavia, Patagonia in West Asia, North Africa, Australia, and 
Mongolia.

The author discusses how native vegetation and crops have endured harsh conditions, adapted 
to them, and still yielded grains and fruits in these areas. He relates how ingenious farmers and 
agencies with expertise can produce richer harvests even in the most difficult terrains and under 
extreme environments. He explores how agriculture in some areas thrives on harsh, sandy 
desert terrain with low fertility soil, scanty organic fraction, and low soil/ambient moisture status, 
also looks at farming areas that suffer due to severe droughts, dust storms, high-speed and hot 
winds, and incessant desertification trends.
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SOURCES

Future of Urban Agriculture: How Vertical Farming is Shaping Our World

T.S Avini (Athr), April 16, 2026, Barnes and noble, 182p., ISBN-139791257821258 

Discover the groundbreaking world of vertical farming with “Future of Urban Agriculture: How 
Vertical Farming is Shaping Our World.” Delve into the silent revolution amidst our bustling cities 
where skyscrapers meet green innovations. Explore the evolution from traditional to technological 
farming:

-	 Uncover how vertical farming addresses critical challenges of food security, urbanization, and 
sustainability.

-	 Learn about the science behind hydroponics, aeroponics, and aquaponics that powers this 
agricultural evolution.

This guide also examines the economic aspects, shedding light on the costs, benefits, and social 
impact, such as job creation and community empowerment. See real-world applications through 
inspiring case studies of successful vertical farms globally and envision the potential for integrating 
vertical farms into urban landscapes. With over half the world’s population in cities, the need for 
innovative food solutions is urgent. Engage with the potentials, challenges, and policies shaping 
the future of urban agriculture. Join the green revolution and take a bold step toward a more 
sustainable future today.

Urban forests: a global perspective

Borelli, S.; Conigliaro, M.; Di Cagno, F., 2023, Rome- Italy, FAO, 230p., ISBN:978-92-5-138269-1

Urban forestry is not a one-size-fits-all solution; each city and region, with its own unique set 
of challenges and opportunities, requires tailored strategies. In recognition of the diversity and 
distinctiveness of urban forestry issues and their potential for mitigating environmental and 
socioeconomic inequality across the globe, FAO has asked experts around the world to share their 
views on how urban forests and trees are perceived and managed in their respective geographical 
areas, bringing together a broad range of regional perspectives. The primary goal of this publication 
is to provide a comprehensive overview of the current state of urban forestry worldwide. By 
showcasing the regional perspectives, insights, experiences and case studies in urban and peri-
urban forestry (UPF), we hope to inspire individuals, communities and policymakers to reimagine 
their relationships with urban green spaces. 

Short-cutting the Phosphorus Cycle in Urban Ecosystems

Bekithemba Gumbo (Athr), February, 2026, CRC Press, 348p., ISBN: 9780415384841

This dissertation presents a methodology of short-cutting the phosphorus cycle in urban 
ecosystems. In nature, the P-cycle is a circular, closed-loop system, but human activities use and 
dispose P in a linear, open-ended system leading to the customary environmental problems. Lake 
Chivero in Zimbabwe is used as a case study to illustrate the unsustainable practice of discharging 
valuable and finite phosphorous into drinking water resources. Short-cutting or closing the P-cycle 
in the urban environment is closely related to the closure of water cycles. Closing the P-cycle is 
dependent on the adoption of ecological sanitation and eco-city concepts. These concepts lead 
to solutions, which are source orientated (local and small scale), non-mixing, ecologically sound, 
closed-loop systems. Recycling of P in urban ecological agriculture (without synthetic fertilisers) is 
used in this dissertation to test the feasibility of these concepts. A phosphorus calculator has been 
developed, based on studies of monthly P-fluxes and stock in a high-density suburb of Harare in 
Zimbabwe, where agriculture is an established activity.
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Seeds of change
How SowGood is bringing urban 
farming to Delhi’s schools
Priyanshi Prasad

Even limited urban spaces can become effective platforms for learning, 
stewardship, and behaviour change. The SowGood Foundation in 
Delhi NCR, through a three-year programme, has engaged children in 
food growing, waste management, and sustainability initiatives. This 
work highlights how hands-on farming can strengthen environmental 
awareness, promote healthier habits, and encourage community 
engagement.

As cities expand and open spaces shrink, many children 
grow up with limited opportunities to engage directly 
with nature or understand how food is produced. Urban 

agriculture offers a vital way to bridge this gap by creating spaces 
where children can learn through growing food themselves, while 
also developing a greater appreciation for the environment.

Recognising this gap, Pragati Chaswal founded the SowGood 
Foundation in 2017 to explore how farming could be used as a tool 
for environmental learning among urban children. What began as 
a small farm with a handful of children has since evolved into a 
programme reaching children across Delhi NCR through dedicated 
learning farms and school-based initiatives.

SowGood’s approach is based on the premise that hands-on 
engagement with farming can help build environmental awareness 
and responsible behaviour in children. A child who grows a 
seed into a plant, nurtures the soil, composts waste, and learns 
about food production develops a deeper understanding of the 
relationship between people and nature. The programme also 
emphasises collective learning and community participation, 

Growing food in schools serve as sites of 
learning and ecological stewardship
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encouraging children, parents, and teachers to engage 
with sustainability together.

Situated in the densely populated urban landscape of 
Delhi NCR, the learning farm serves as a space where 
children can experience farming firsthand. Children 
adopt a ‘mini-khet’ – a small plot where they decide 
what to grow, how to grow it, and how to care for it with 
support from facilitators. Over time, the initiative has 
developed into a community of parents and children who 
regularly engage in farming activities and discussions 
around sustainable living. Many children also become 
more willing to consume vegetables, including 
unfamiliar varieties, after participating in the growing 
process themselves.

To reach a wider group of children, SowGood developed 
a three-year school programme that combines food 
growing, waste management, and community 
engagement. The programme typically begins in Grade 
3 and continues through Grade 5, with facilitators 
visiting schools regularly. School spaces that are often 
underutilised, such as rooftops, walls, and open corners, 
are transformed into productive growing areas through 
rooftop farms, vertical gardens made from recycled 
bottles, and growing beds constructed from repurposed 
materials such as old tyres.

Year One: Vichaar (Awareness)

The first year focuses on introducing children to farming 
and helping them establish a connection with nature. 
Students collectively plan, design, and develop a school 
farm while learning about food production through 
practical activities.

Academic concepts, seasonal cycles, and environmental 
issues are integrated into farm-based learning. Topics 
include composting, watering, mulching, root systems, 
and crop growth. Through regular interaction with the 
farm, children begin to appreciate the effort involved 
in food production. At the end of each crop cycle, they 
harvest produce, take it home, and often share it with 
family members and classmates.

Crop selection plays an important role in maintaining 
children’s interest and ensuring successful harvests. The 
programme prioritises crops that are easy to manage and 
provide quick, visible results. These include microgreens, 
spinach, amaranth (cholai), fenugreek (methi), and 

beans. During summer, Malabar spinach (poysag), water 
spinach (kalmisag), and gourds such as ghiya and tinda 
perform well in school farms. Working with seasonal 
crops has proved important for maintaining participation 
and building confidence among first-time growers.

Year Two: Aachaar (Practice)

The second year focuses on examining everyday 
habits and their environmental implications. Waste 
management serves as a practical entry point for 
discussing consumption patterns and resource use.

Schools establish waste management units where 
children analyse the types of waste generated in their 
homes and schools. Through these activities, students 
explore alternatives that reduce waste and environmental 
impacts. Discussions include replacing aluminium foil 
with cloth wraps, choosing reusable steel containers 
instead of plastic, and finding ways to reuse partially 
used notebooks and other materials.

Rather than treating waste as a separate environmental 
issue, the programme links waste generation, 
consumption choices, and sustainability. This helps 
children understand how everyday decisions influence 
the environment.

Year Three: Prachaar (Propagate)

The third year extends learning beyond the school 
campus. Children engage with local communities, 
including shopkeepers, neighbours, friends, and family 
members, undertaking activities designed to promote 
environmentally responsible practices.

Teacher training is also a crucial component of this 
phase. Teachers are encouraged to utilise school farms 
as living classrooms where textbook concepts can be 
taught through practical experiences.

The experience at Ghitorni Girls School illustrates how 
the programme evolved. Many students at the school 
are first-generation learners whose families migrated 
from rural areas to Delhi in search of livelihoods and 
opportunities. While several children were familiar with 
agriculture through family histories, the connection 
between food production and daily consumption had 
weakened in the urban context.

Many students initially participated with hesitation 
but gradually became more confident as they assumed 
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responsibility for planning, planting, composting, and 
harvesting activities. Changes became visible in various 
ways: some children started growing plants at home, 
others adopted healthier food habits, and several began 
composting household waste.

During the third year, students used *katran* (scrap fabric) 
to produce cloth shopping bags, which they distributed 
to local juice vendors and grocery shopkeepers. Through 
this activity, they encouraged conversations about 
reducing single-use plastics while drawing on skills 
already present within their communities.

Across all three years, emphasis is placed on helping 
children understand *why* particular actions matter. 
Whether composting organic waste, reducing plastic use, 
or improving soil health, activities are linked to broader 
environmental concerns so that practice is informed by 
understanding.

Challenges and lessons

Implementing urban agriculture programmes in schools 
has not been without challenges. Limited space, seasonal 
variability, maintenance during school holidays, and 
sustaining long-term engagement require continuous 
adaptation. Experience from participating schools 
has highlighted the importance of selecting context-
appropriate crops, involving teachers from the outset, 
and integrating farm activities with classroom learning 
to ensure continuity and ownership.

Outcomes and reflections

Since 2017, the programme has reached over 78,000 
children across more than 25 schools, trained over 150 
teachers, diverted over 80,000 kilograms of waste from 
disposal streams, and produced approximately 5,400 
kilograms of food through school and community farms.

While these figures indicate the scale of outreach, the 
more significant outcomes are reflected in changes in 
attitudes and practices. Experiences from participating 
schools suggest that urban agriculture can serve as an 
effective platform for environmental education, healthier 
food habits, and community engagement. The initiative 
demonstrates that even densely populated urban spaces 
can become sites of learning, food production, and 
ecological stewardship.

u

Priyanshi Prasad 
SowGood Foundation 
New Ansal Vilas, Satbari, New Delhi-110 074 
E-mail: priyanshi.sowgood@gmail.com

School students actively involved in urban farming
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Turning pages into posts
The digital evolution of  
LEISA India

For more than two decades, LEISA India has served 
as a respected platform for documenting and 

sharing grassroots agricultural knowledge across the 
country. Published by AME Foundation, the magazine 
has consistently brought forward stories that rarely find 
space in mainstream agricultural discourse: stories of 
innovative farmers, indigenous knowledge systems, 
ecological farming practices, women’s collective action, 
community-led resource management, and sustainable 
rural livelihoods. Through its carefully curated articles, 
field experiences and practitioner reflections, LEISA India 
has created a unique space where farmers, researchers, 
development professionals, civil society organisations, 
and policymakers could learn from one another.

In many ways, LEISA India has functioned as more 
than just a magazine. It has been a repository of lived 
experiences and local innovations, demonstrating that 
meaningful agricultural development often emerges from 
the knowledge and creativity of farming communities 
themselves. At a time when industrial agriculture 
dominated much of the public conversation, LEISA 
India consistently highlighted alternatives rooted in 
sustainability, resilience, biodiversity conservation, and 
farmer-centred approaches.

However, the way people access and consume information 
today is dramatically different from when the magazine 
first began. The communication landscape has undergone 
a profound transformation. Printed publications continue 
to hold value, but increasingly people seek information 
through smartphones, social media platforms, online 
videos, podcasts, and digital networks. The rise of 
Instagram, YouTube, Facebook, WhatsApp, and 
other digital platforms has fundamentally altered how 
knowledge is created, shared, and consumed.

Against this backdrop, LEISA India has quietly begun 
its own digital transition. While retaining its identity as 
a print publication, it is gradually expanding into the 
digital communication space, exploring new ways to 
engage audiences and share knowledge. This evolution 

is visible through its 
growing presence 
on social media, 
particularly Instagram, 
where the magazine 
has begun to reimagine 
how agroecological 
knowledge can be 
communicated in the 
digital age.

LEISA India’s digital 
journey connects readers across 

platforms, expanding access 
to agroecological knowledge 
through magazines, websites, 

social media, and regional 
language editions.

A visit to LEISA India’s Instagram page reveals a 
striking shift in communication style. What was once 
primarily a quarterly publication has started evolving 
into a continuous digital storytelling platform. The 
page features magazine promotions, issue highlights, 
awareness campaigns, visual post cards, multilingual 
content, farmer stories, event updates, thematic 
observances, and short educational reels. The objective 
appears clear: to take the core ideas of LEISA beyond 
the confines of printed pages and make them accessible 
to audiences who increasingly engage through digital 
media.

This transition is not merely about following a 
communication trend. Rather, it reflects a growing 
recognition that valuable knowledge must be present 
where people are actively seeking information. Today’s 
audiences, particularly younger generations, spend a 
significant portion of their time online. Students, aspiring 
researchers, development practitioners, extension 
workers, rural entrepreneurs, and even many farmers 
now access information through mobile devices. Social 
media has become an important gateway to learning, 
networking, and public engagement.

For organisations working in agriculture and rural 
development, remaining absent from these spaces can 
result in reduced visibility and relevance. Even the most 
insightful field experiences and innovative farming 
practices risk remaining confined to limited circles 
if they are not communicated through contemporary 35
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www.leisaindia.org
channels. LEISA India’s digital presence can therefore 
be seen as an effort to ensure that grassroots knowledge 
continues to reach wider audiences and remains part of 
ongoing conversations about agriculture, sustainability, 
and rural development.

A farmer’s innovation documented through a short 
video can now reach thousands of viewers within days. 
A successful agroecological practice shared as a visual 
post can be circulated across multiple states through 
social media. Students exploring sustainable agriculture 
can discover relevant content through hashtags and 
recommendations. Development professionals can 
engage with field experiences in real time rather than 
waiting for the next publication cycle. In this sense, 
digital platforms have the potential to democratize access 
to knowledge and accelerate the exchange of ideas.

One of the most interesting aspects of this transformation 
is how LEISA India has adapted its format while 
preserving its core philosophy. The themes that have 
historically defined the magazine continue to remain 
central to its digital communication. Posts frequently 
highlight agroecological farming practices, biodiversity 
conservation, climate resilience, indigenous knowledge, 
farmer innovations, seed sovereignty, women’s 
contributions, and community-led initiatives. The 
content reflects continuity in values even as the medium 
changes.

What has evolved is the manner in which these ideas are 
presented. Long-form articles are now complemented by 
visually engaging graphics. Key insights from magazine 
issues are condensed into concise digital posts. Important 
themes are communicated through infographics and 
awareness campaigns. Reels offer snapshots of field 
realities and community experiences. Visual storytelling 
enables information to be absorbed quickly while 
encouraging users to explore topics further.

As part of its digital outreach efforts, LEISA India has 
started sharing selected magazine content and language 
editions through social media platforms. This is an 
important step towards reaching a broader and more 
diverse audience across India’s farming communities. 
Looking ahead, LEISA India aims to expand its regional 
language presence, making agroecological knowledge 
more accessible to farmers and rural communities in 
their preferred languages.

While still at an early stage, these digital initiatives 
are showing promising results. Social media has 
helped LEISA India connect with audiences beyond its 
traditional readership, including students, researchers, 
development practitioners, young professionals, and 
farming communities. Growing engagement with 
recent posts highlights the potential of digital platforms 
to amplify grassroots knowledge and foster wider 
conversations on sustainable agriculture and rural 
livelihoods.

We have engaged our readers with around 150 posts on 
social media. These are in the form of individual posts, 
reels and videos. The best performing reel has achieved 
around 5000 views. By strengthening content recreation, 
content planning and scheduling, we plan to share 
knowledge and engage with our readers more intensely. 

Another noteworthy aspect is that LEISA India’s 
social media presence remains mission-driven. Rather 
than focusing on trends or commercial engagement, 
the emphasis continues to be on knowledge sharing, 
public awareness, and amplifying farmers’ voices. 
Ecological sustainability, community experiences, and 
local innovations remain at the heart of the content. 
Digital platforms are viewed not as a replacement for 
the magazine, but as an additional space to share these 
stories and ideas.

LEISA India’s shift from printed pages to digital 
posts reflects the evolving landscape of development 
communication. While print remains central to its 
identity, digital platforms offer opportunities to extend 
its reach and engage wider audiences.

Importantly, this journey is still in its early stages. 
LEISA India continues to explore how digital media can 
best support agroecological learning and community 
engagement. As this effort grows, the support of readers, 
contributors, partner organisations, and well-wishers 
will remain invaluable. We invite you to follow LEISA 
India’s social media platforms, share our content, 
and help ensure that the knowledge and innovations 
emerging from farming communities reach and inspire 
new audiences across the country.

u

N.M. Guruprasad and B.R. Anjana  
LEISA India Social Media Team
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