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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)

You have played an important role in sustaining and strengthening the agroecology 
movement by generously sharing your grassroots experiences. Coming from diverse 
contexts, these field experiences add immense value and credibility to the movement, 
demonstrating that agroecology works on the ground.
Every thematic issue is a challenge until it is completed, requiring tremendous 
cooperation from authors to make their experiences clear, practical and self-explanatory. Yet, every 
issue also brings hope, reinforcing our belief that agroecology can offer diverse solutions to growing 
challenges – threatened farm livelihoods, climate change and unpredictable markets. This 
issue explores how livestock can contribute to healthy ecosystems, sustainable farming and 
enhanced farm incomes.
For the last 28 years, LEISA India has been creating, nurturing and sharing a growing treasure of 
practical knowledge on agroecology. We are deeply grateful to our authors, readers and supporters who 
have contributed to this journey.
Some LEISA India enthusiasts have also voluntarily contributed small amounts to sustain this momentum. 
If you feel inclined, we warmly invite you to support our work through a convenient mode of payment.
Our growing social media presence is helping agroecological messages reach wider audiences. Please 
support this effort by sharing LEISA India with your friends, colleagues and networks.
Together, we can strengthen the movement, protect our ecology and safeguard farm livelihoods.

 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)2
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Goat bank
An asset for resilient livelihoods
Srijan Samanta
A community-managed Goat Bank in tribal Madhya Pradesh 
is strengthening climate-resilient livelihoods through women’s 
leadership, improved goat sheds, Azolla-based feed, scientific 
animal care and a revolving asset-sharing system. Managed 
through a women-led FPO, the initiative has reduced mortality 
and veterinary costs, increased goat sales and household 
incomes, while building women’s confidence, leadership and 
collective resilience.

Revitalizing Himalayan livelihoods 
Innovation, technology and the conservation 
of Badri cattle
Paras Upadhyaya
Sustainable livestock production is possible even under 
challenging conditions. Farmers in the Himalayan hills of 
Uttarakhand, show how traditional practices can be combined 
with modern innovations to create systems that benefit people, 
animals, and the environment. Backed by the government 
and the institutional support, the experience highlights 
how indigenous breeds, community-based initiatives and 
appropriate innovations can contribute to resilient and 
sustainable livestock systems.

Wings of resilience
Siddharth Kumar Rout
Vulnerable rural women in Odisha are 
reducing seasonal distress migration 
through a sustainable backyard 
poultry project. By utilizing low 
cost local innovations like Azolla 
feed and bamboo structures, they 
are reducing expenses, improving 
household nutrition and generating regular cash income to 
rebuild resilient lives in their remote forest fringe villages.

Transforming livelihoods
Community-led goat cluster development in 
Balangir
Ashutosh Pal and Santanu Kumar Meher
In drought-prone Balangir, Odisha, a community-led Goat 
Cluster initiative successfully transformed traditional goat 
rearing into a sustainable, profitable livelihood for the rural 
households. By establishing local producer groups, training 
village Goat Cadres, and introducing scientific feeding and 
preventive healthcare, the project considerably reduced the 
overall goat mortality.
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Editorial

4

Livestock builds resilient 
livelihoods

For the smallholder and the landless, the soil was 
once a sanctuary, yet today, erratic monsoon 
cycles and climate uncertainty have made land 

alone an insufficient safety net. In rainfed regions in 
India, the small and marginal and landless households 
increasingly rely on small ruminants like sheep, goats, 
pigs, and poultry. It is estimated that the small and 
marginal households manage two-thirds of the country’s 
livestock.

Sustainable livestock farming has great potential to 
deliver economic benefits to the vulnerable groups. 
It brings resource efficiency, strengthens resilience, 
supports rural livelihoods, empowers women, and 
enhances soil fertility and nutrient cycling. By blending 
community-led wisdom with strategic biological 
interventions, rural households are proving that 
economic security can be built from the ground up.

Heritage as a premium

In the Himalayan hills of Uttarakhand, farmers have 
realized that “hardiness” is a far more valuable asset than 
“high yield.” (Paras Upadhyaya, p.15). The indigenous 
Badri, or “Pahadi” cow, is a master of its landscape. 
While a crossbred Jersey cow produces more milk, it 
requires expensive medicines and high-quality fodder 
unavailable in the remote hills. The Badri, conversely, 
thrives on the local bounty of oak, banj, and bhimal 
leaves, resisting local diseases with ease.

The Badri’s milk is a nutritional powerhouse, prized for 
its A2 protein content. Urban consumers in Dehradun 
and Delhi now view this heritage as a premium, creating 
a market where traditional knowledge meets modern 
wellness. 

Similarly, the Black Bengal goat is thriving through 
innovations like the “Multi-nutrient Mineral Block” 
introduced by the Sasya Shyamala KVK (p.11). To 
encourage consumption, farmers use a simple bit of 

local wisdom: smearing the hard blocks with sweet 
molasses to attract the animals.

This leads to measurable health improvements. Using 
the FAMACHA score (a 1 to 5 scale assessing anemia via 
the eye’s mucous membrane), farmers have seen goats 
move from “high risk” categories to “optimal” scores 
of 1 or 2, signaling robust immunity against the blood-
sucking internal parasites common in humid climates.

Reducing costs through local innovation

Economic resilience is rarely about spending more; it is 
about “hacking” the system to spend less. In the humid 
forest-fringe regions, farmers are slashing the high cost 
of commercial inputs by looking to their own backyards. 
These aren’t merely “cheap” alternatives; they are 
biological improvements that increase animal resilience 
in harsh climates.

By cultivating Azolla—a protein-rich aquatic fern—in 
small pits, farmers can replace up to 40% of commercial 
feed requirements (Siddharth Kumar Raut, p.21). This 
“living feed” ensures that birds and goats maintain their 
weight even during lean periods when market prices for 
grain skyrocket.

The power of the cluster model

Traditionally, individual farmers operated in silos, 
suffering from high mortality rates and zero bargaining 
power. In Balangir, Odisha, the transformation of 
livestock rearing from a survival tactic to a professional 
enterprise is rooted in a collective shift. The “Goat 
Cluster” model organized 1,136 households across 
48 villages into Village-level Goat Producer Groups 
(GPGs) and Block Level Goat Clusters (BLGCs). The 
soul of this movement is the “Goat Cadre”—local 
youth and women who serve as the bridge between 
high science and the homestead. These cadres aren’t 
just local volunteers; they undergo intensive training 
at the ICAR–Central Institute for Research on Goats 
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(CIRG) in Mathura, bringing national-
level veterinary expertise back to 
their remote villages. This integration 
of professional training and local 
ownership is the “glue” that ensures 
sustainability (Ashutosh Pal and S K 
Meher, p.32).

The shift from “Traditional” to 
“Cluster-Led” management has 
yielded undeniable results: a reduction 
in mortality from 30% to 10%; shifting 
from “extensive grazing” to scientific 
housing and kid management; and 
moving from individual distress sales to collective 
marketing through producer institutions.

The Entrepreneur’s edge

To break the cycle of poverty, a farmer must move 
from being a raw-material producer to a value-added 
entrepreneur. In Karnataka, Naveen Krishna Shastri 
transformed his family’s 50-year-old cocoa plantation 
by refusing to sell just raw beans (p.29). By mastering 
scientific fermentation, he now produces 100% dark 
chocolate free of artificial additives. His enterprise 
now processes 30 tonnes of cocoa annually with a ₹1.5 
crore turnover, but more importantly, he pays his fellow 
farmers a premium of ₹20/kg above the prevailing 
market price.

Technology is the new guarantor of this tradition. In 
Uttarakhand, the “Badri Ghee Traceability” project 
uses QR codes to build trust. A consumer can scan 
a jar to verify the origin and the “Pahadi” breed. This 
digital bridge has allowed farmers to pivot from selling 
raw milk at ₹30/liter to selling traceable A2 ghee for 
₹1,800–₹2,200 per kg, resulting in a 30-40% increase in 
household income. (Paras Upadhyaya, p.15).

Closing the loop

Sustainable farming is not a collection of isolated 
enterprises; it is a “living system.” This is the core of 
the “One Health” philosophy, a concept Rohan Yogesh 
Raut has lived for 14 years on his integrated farm near 
the Tadoba–Andhari Tiger Reserve (p.25).  Rohan’s 38-
acre farm is a masterclass in circularity. He understands 
that resilience is built, not bought. He recalls a pivotal 
observation from 2009: ginger fields enriched with 

well-decomposed cattle manure and Trichoderma (a 
beneficial fungus) were naturally immune to rhizome 
rot, while chemically treated fields suffered devastating 
losses.

On his farm today, nothing is wasted. Animal dung feeds 
the biogas plant; the slurry returns to the fields to nourish 
20 types of vegetables and traditional rice varieties like 
Kate Chinnor. His 100 cows (Gir and Gaulau) and 40 
Berari goats graze in the nearby forest, while indigenous 
dogs serve as “early warning systems” against predators 
like tigers. Even the chickens play a role, foraging for 
parasites around the compost. By treating the farm as a 
restorative relationship rather than a factory, this farmer 
produces antibiotic-free milk and eggs while keeping the 
local ecosystem healthy.

Beyond the nutrient loop

The stories from Balangir to the Himalayas demonstrate 
that there is no universal blueprint for rural success, but 
there is a set of non-negotiable principles: the preservation 
of native breeds, the power of community action, and the 
aggressive reduction of external inputs. Whether it is the 
resilient Black Bengal goat or the traceable Badri ghee, 
the common thread is the restoration of the relationship 
between the land and its people.

As we charge toward a high-tech agricultural future, 
we must pause to consider the value of the knowledge 
being preserved by these smallholders. What is the true 
cost of our food? If we value health, heritage, and the 
resilience of our planet, the answer may well be found 
in the interconnectedness of land, livestock and ecology.

u
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Goat bank
An asset 
for resilient 
livelihoods
Srijan Samanta

A community-managed Goat 
Bank in tribal Madhya Pradesh 
is strengthening climate-
resilient livelihoods through 
women’s leadership, improved 
goat sheds, Azolla-based 
feed, scientific animal care 
and a revolving asset-sharing 
system. Managed through a 
women-led FPO, the initiative 
has reduced mortality and 
veterinary costs, increased goat 
sales and household incomes, 
while building women’s 
confidence, leadership and 
collective resilience.

For generations, goat rearing has been an inseparable 
part of life for Gond tribal families in Mandla district. 
With agriculture largely dependent on a single 

monsoon crop, goats provide a source of income throughout 
the year. Families sell them to buy seeds, pay school fees, 
meet medical expenses, cover marriages and cope with 
emergencies, serving as poor man’s ATM. 

Yet the livelihood itself has been under pressure. Most 
households own only five to ten goats. Women are mainly 
responsible for almost every aspect of goat management 
from taking animals out for grazing, collecting fodder, 
feeding kids, cleaning sheds and caring for sick animals. 
Despite this central role, many women have had limited 
access to training, animal health services and improved 
management practices.

Climate variability has made their work even harder. 
The forests that once supplied abundant grazing have 
gradually become degraded. Rainfall patterns have become 
unpredictable, with prolonged dry spells followed by 

Community Managed Goat Bank combines scientific health 
management, women’s leadership and community-level ownership

6
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intense rainfall. During summer, green fodder almost 
disappears, while during the monsoon, goats are often 
exposed to damp and unhygienic conditions. Most goats 
kept either inside family houses or under temporary 
shelters made of wooden poles and crop residues, create 
favorable conditions for parasites and infectious diseases 
during heavy rainfall periods. Kid mortality increases, 
veterinary costs rise, and families lose valuable assets.

In this background, Udyogini, a grassroots organization 
started working with the tribal communities in the region. 
Recognizing the fact sustainable livestock development 
requires strong community institutions rather than one-
time asset distribution, Udyogini took a novel approach – 
the Community Managed Goat Bank approach, which 
combines scientific household health management, 
women’s leadership and community-level ownership. 

Building community managed institutions 

a)	 Goat Bank

The term “goat bank” is a community-owned revolving 
fund managed by community-level institutions dedicated 
exclusively to tribal women.

The Goat Bank initiative was started in 2024 in 
Narayanganj Block, covering 31 forest-based cluster 
villages under the broader project intervention.

Under the Goat Bank, interested women are selected 
through community discussions. The emphasis is not 
only on economic need but also on their willingness 
to adopt improved goat-rearing practices, participate 
in training programmes, and contribute to a collective 
community initiative.

Unlike conventional livestock distribution programmes, 
the Goat Bank follows a simple principle:

“Every goat deserves a scientific Shed before entering 
a household”. Women who already had suitable goat 
shelters receive quality breeding goats through the 
programme. Families without proper housing first 
receive support to construct a low-cost bamboo-based, 
climate-resilient raised goat shed. Only after the shelter 
is completed are goats introduced.

Under the initial model, each selected woman farmer 
received four female goats and one buck goat to establish 
and strengthen her goat-rearing unit. The model was 
designed around a revolving approach, where the 
offspring generated from the initial goats are shared with 
other women farmers, allowing the benefits to reach 
more households over time.

The community-managed Goat Bank has been 
established in 17 villages, initially reaching 100 women 
farmers. 

Women who had suitable goat shelters received quality breeding goats
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So far, 70 women farmers have shared offspring/ 
Monetary Value with other community members, 
indicating that the revolving mechanism is gradually 
expanding the reach of the Goat Bank beyond the original 
beneficiaries. This process has helped the model move 
from a one-time asset distribution approach towards a 
community-based livestock asset-sharing system.

b)	 The Farmer Producer Orgnisation

The Babaliya Mahila Pashupalan FPO emerged in 
2024 as a step towards making the Goat Bank model 
more sustainable and community-owned. As the model 
developed, these women were gradually brought together 
under a formal FPO structure dedicated to livestock and 
allied activities. Over the last two years, the FPO has 
expanded its outreach from the initial 100 women to 421 
women farmers.

At present, the FPO provides an institutional platform 
for knowledge transfer, capacity building, and financial 
support related to goat rearing. Over the last two years, 
70 new households have been supported to establish 
improved goat sheds, including raised-platform sheds, 
while 1000 households have been engaged through 
capacity-building and training on improved goat-
rearing practices, feed management, and livestock care; 
with this, 50 women farmers were supported on a pilot 
basis with Azolla cultivation to strengthen local feed 
availability and improve goat nutrition.

The Goat Bank’s revolving fund is now managed by 
the FPO, including the receipt and management of 
funds and maintenance of financial records. The FPO 
manages the Goat Bank as a revolving community 
asset, ensuring transparency, accountability, and long-
term sustainability. The FPO also maintains beneficiary 
registers and records of meetings and activities. 

While the initial model focused on revolving goats 
and offspring among women farmers, the FPO is now 
expanding its outreach through complementary support 
for women-focused groups such as WEG, such as feed 
management, Azolla cultivation, improved goat sheds, 
and capacity building on scientific goat rearing. These 
interventions are helping households improve their 
goat-rearing practices even before they receive animals 
through the revolving mechanism. This creates a 
stronger foundation for the next cycle of the Goat Bank.

Udyogini currently facilitates the FPO as an 
institution, while gradually strengthening its capacity 
to independently manage the Goat Bank and provide 

The revolving mechanism
Each household understands that the support received is not 
a personal gift but a community investment. Once the goat 
enterprise is established, the woman contributes back to the 
Goat Bank by returning the same number of healthy offspring 
or repaying its agreed monetary value to the Farmer Producer 
Organization (FPO). The returned asset is then provided to 
another deserving tribal woman in the next cycle. This revolving 
mechanism transforms the Goat Bank into a growing community 
resource, where one woman’s success creates an opportunity 
for another family. 

The low cost shed ensured better hygiene
and scientific goat management

Women cultivated Azolla to improve goat nutrition
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services to its members. The long-term vision is 
to gradually shift the FPO’s role beyond input and 
knowledge support towards market linkage and 
aggregation of goats and other livestock-related 
products. This transition is expected to strengthen the 
FPO’s business potential and create a more sustainable, 
women-led livestock enterprise.

Specific interventions 
a)	 Azolla as Feed

To address the fodder scarcity issue, low-cost Azolla 
beds were promoted at the household level. Each bed 
costs around Rs.300, and after inoculation, Azolla 
starts production within seven days.  A well-maintained 
bed can produce around 5–7 kg of Azolla, providing a 
regular source of green feed during the summer. Around 
5–6 goats can be supported with the feed produced from 
one Azolla unit, depending on the availability of other 
feed.

For these households, the main benefit is not necessarily 
saving money on purchased fodder, because they 
traditionally collect fodder from the forest or free-
graze their livestock in the jungle. The bigger benefit is 
saving women’s time, reducing the drudgery and life-
threatening risk involved in fodder collection, especially 
during the scorching summer months. 

b)	 Climate-resilient raised sheds

The raised goat shed has been one of the most important 
changes introduced through the Goat Bank model in the 
tribal communities. A simple, low-cost, and climate-
resilient shed specifically for goats, was introduced. 
A typical shed measures around 10 × 8 feet and can 
accommodate approximately 5–6 goats, with the size 
adjustable according to the herd size. 

The shed is designed using locally available materials, 
making it easier for households to construct and 
maintain. The shed platform made of bamboo/Wooden 
log is raised approximately 3–5 feet above the ground, 
helping protect goats from stagnant water and damp 
conditions during the rainy season and also save them 
from other predators such as Jackle, Dog. Bamboo or 
locally available materials can be used for the side walls 
to maintain airflow, while cement sheets protect from 
heavy rainfall and direct sunlight. Based on the current 
material rates, the estimated cost of these major materials 
is around Rs.3500 per shed.

The low cost shed represents a shift from traditional 
livestock keeping towards improved housing, hygiene 
and scientific goat management. It also provides women 
with a more manageable system for caring for goats 
during heavy rainfall, extreme weather and disease-
prone periods.

c)	 Knowledge as Input

Sustainable change required continuous learning. Many 
women had years of experience in rearing goats, but 
much of their knowledge had been inherited through 
tradition. Vaccination schedules, balanced feeding, 
deworming, scientific breeding, and disease prevention 
were relatively new concepts. Regular training 
programmes therefore became an integral part of the 
Goat Bank. FPO organized practical demonstrations 
within villages. Women learned how to identify common 
diseases, maintain vaccination calendars, prepare simple 
mineral mixtures, recognize heat symptoms, manage 
pregnant does, and provide special care to newborn kids. 

Women who successfully adopted improved practices 
shared their experiences with neighboring farmers. 
Village meetings gradually evolved into learning 
platforms where challenges and solutions were discussed 
collectively. As confidence increased, many women 
who had once considered goat rearing as a secondary 
activity began viewing it as a viable enterprise capable 
of generating regular household income.

Outcomes
The introduction of simple, raised goat sheds helped 
reduce losses by keeping animals away from damp floors 
and contaminated water. Average mortality declined to 
1.75 goats, even as the average herd size increased to 
12.63 goats. As a result, mortality as a share of the herd 
came down to around 13.8%, making goat rearing a 
more secure livelihood asset.

Better housing, improved hygiene, and regular 
deworming helped reduce health-related expenses. 
Average annual veterinary and medicine expenses fell 
by 59.4%. Instead of spending heavily during disease 
outbreaks, households were able to focus more on simple 
preventive care and routine animal management.

Cultivating Azolla and producing feed closer to home 
reduced average daily foraging and feeding time from 
5.27 hours down to 4.71 hours. This reduction eased 9
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daily physical workload, particularly for women, while 
delivering cleaner, consistent nutrition to support faster 
livestock growth.

As animal survival and growth improved, households 
were able to sell more goats, with average annual sales 
increasing from 1.41 to 3.77 goats per household. 
Improved animal weight and collective bargaining also 
helped increase the average sale price from ₹ 2,430 
to ₹ 6,606 per goat, a 78% increase. Together, these 
changes increased annual household income from goat 
sales from ₹ 36,041 to ₹ 61,792, helping transform goat 
rearing from a small supplementary activity into a more 
meaningful source of household income and financial 
security.

Perhaps the most significant transformation was not seen 
inside the goat sheds but within the women themselves. 
Many beneficiaries had rarely spoken in village meetings 
before joining the programme. Over time, they began 
discussing animal health, maintaining simple records, 
and helping neighbors solve management problems.

Knowledge spread from one household to another, 
strengthening the social fabric of the village. Women 

who were once recognized only as caretakers of livestock 
gradually emerged as decision-makers, trainers, and 
entrepreneurs within their communities. The Goat 
Bank had quietly achieved something much larger 
than improving goat production – it had strengthened 
women’s confidence and leadership.

A model towards collective prosperity

The approach has resulted in building a sustainable 
system in which livestock assets, knowledge, and 
resources continue to circulate within the community. 
By combining climate-resilient housing, locally 
produced nutritious feed, continuous capacity building, 
and collective institutional support, the Goat Bank 
demonstrated that improving livelihoods is not about a 
single technology. It is about connecting several small 
innovations into one integrated system that enables 
families to adapt, prosper, and build resilience together. 
The model is gradually moving from simply transferring 
goats to building capable goat-rearing households.

The community institution is built on trust, shared 
responsibility and women’s leadership. The Goat Bank 
keeps expanding through community participation. 
Every returned goat becomes the foundation of 
another family’s livelihood. Women proudly describe 
themselves not as beneficiaries but as custodians of the 
Goat Bank. The system has strengthened trust within 
villages and reinforced the belief that development 
is most sustainable when communities invest in one 
another.

The initiative has shown that sustainable livelihoods are 
created not through isolated interventions but through 
connected solutions. For the tribal communities of 
Mandla, the “Poor Man’s ATM” has become much 
more than an emergency source of cash. It has become 
a pathway towards dignity, resilience, environmental 
sustainability, and collective prosperity.

u

Srijan Samanta 
MEL, Madhya Pradesh 
Udyogini 
E-mail: srijansamanta@udyogini.org

Box 1: Bhuri Bai’s story: From a vulnerable herd to a 
stronger livelihood
Bhuri Bai, a 35-year-old woman from Babaliya village in Mandla 
district’s Narayanganj block, had raised goats for years. Like 
many women in her village, she depended on a small herd as 
an important household asset. But the animals had no proper 
shed and remained exposed to sun, rain and disease. Limited 
awareness of scientific goat rearing, lack of resources for 
infrastructure and poor access to improved feed created a cycle 
in which the animals she depended on remained vulnerable.

Through the Goat Bank intervention, Bhuri Bai adopted a set 
of simple but connected changes. A low-cost raised goat shed 
provided protection from harsh weather and damp conditions. 
Feed trays helped keep feed clean and reduced wastage. She 
also began cultivating Azolla near her home as a supplementary 
feed, reducing the need to travel long distances in search of 
fodder. Hands-on training helped her improve day-to-day herd 
management.

The changes were visible in the health and growth of her goats. 
Bhuri Bai was able to sell three goats for ₹ 25,000, demonstrating 
how improved housing, feeding and management could 
translate into better returns. For a woman with limited livelihood 
resources, the improvement was significant not simply because 
of the income, but because goat rearing had become a more 
secure and manageable household asset.
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Nurturing resilience
Sustainable agro-technologies 
for Black Bengal goat farmers
Sarbaswarup Ghosh, Sourav Basak, Krishnendu Ray and  
Abhinandan Malik

Low-cost, local interventions are a way to ensure goat farming to remain 
both ecologically sound and economically profitable. Sasya Shyamala 
KVK’s dual innovative technologies on goat feed, has transformed goat 
farming livelihoods in West Bengal.

For smallholders and landless families in West 
Bengal, goat farming is a preferred livelihood 
due to its minimal land and capital requirements. 

The prolific Black Bengal goat is particularly well suited 
to small-scale production systems. 

Traditional semi-intensive goat rearing systems remain 
highly vulnerable to rising feed costs, degrading pastures, 
and sub-clinical nutritional deficiencies. Extreme 
weather events and intense heat frequently accelerate 
the degradation of natural pastures, creating severe 
lean periods where quality green fodder is practically 
non-existent. This makes the year-round provision of 
preserved feed, such as mixed fodder silage, absolutely 
essential to sustain growth and prevent seasonal weight 
loss. 

Furthermore, the warm, moisture-laden coastal climate 
acts as a perfect incubator for gastrointestinal nematodes, 
leading to exceptionally high internal parasitic loads in 
grazing herds. In these humid coastal zones, adequate 
mineral intake is therefore critical to boost the goats’ 

Mineral blocks provide a steady, micro-dose supply 
of trace elements 

11
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Why did the block win?
The mineral block gave animals a slight edge in growth 
and a massive edge in health. Because the block is 
available in the night shelter, goats can lick it continuously 
according to their physiological needs. This steady, micro-
dose supply of trace elements like zinc, copper, and 
cobalt optimizes the microbial population in the goat’s 
rumen, allowing them to break down celluloses far more 
efficiently. 

Also, goats with access to mineral blocks maintained 
excellent eye-mucosa colors (FAMACHA scores), 
indicating high hemoglobin levels and robust immunity 
against blood-sucking internal parasites—a frequent 
menace in humid climates.

Animal groups Average total 
weight gain 
(kg)

Average daily 
gain (ADG) (g/
day)

Health & Anaemia status 

(FAMACHA score)*

Traditional rearing 
(Control)

2.1 23.3 High risk; frequently 
progressed to scores 3 or 4 
(moderate anaemia) 

Mineral powder 
(10g/day)

3.8 42.2 Safe; maintained scores 2 or 3 
(no anaemia) 

Mineral Block 

(Free access lick)

4.2 46.6 Optimal; maintained scores 
1 or 2 (excellent parasite 
resilience)

Table 1: Comparative field performance of mineral delivery system over 90 days

* Note: The FAMACHA© system was used to assess the degree of anaemia by examining the colour of the ocular 
mucous membrane. Scores were recorded on a scale of 1 (Optimal – Red) to 5 (Severely Anaemic – White)

immune systems, giving them the physiological 
resilience needed to withstand the blood-sucking effects 
of internal parasites and maintain optimal health. Robust 
mineral nutrition – particularly trace elements like iron, 
copper, and cobalt – is not just an optional supplement 
but a non-negotiable requirement. 

Addressing this critical need, the Sasya Shyamla Krishi 
Vigyan Kendra – under the aegis of the Ramakrishna 
Mission Vivekananda Educational and Research Institute 
(RKMVERI) in the coastal South 24 Parganas district 
– has spearheaded field-level interventions to enhance 
the livelihoods of local goat farmers. Sasya Shyamala 
KVK has been organizing off-campus training and farm 
schools on improved goat husbandry practices across 
four villages (Kusthia, Balarampur, Joykrishnapur, and 
Moulihati) in the Sonarpur block of South 24 Parganas 
district since 2024. 

The KVK approach focuses mainly on two highly 
effective yet underutilized agro-technologies: 
introduction of multi-nutrient mineral blocks and the 
strategic use of mixed fodder silages. 

A simple change in mineral delivery

The traditional method of using mineral powder 
requiring precise daily measuring and thorough mixing 
with concentrates, presents significant hurdles for busy 
rural households. On the other hand mineral blocks offer 
a “self-delivery” mechanism where animals consume 
minerals according to their physiological needs via 
licking behaviour.

To validate these interventions, a 90-day On-Farm 
Trial was conducted at Moulihati village between 
September and November 2025. The trial involved 14 
individual goat keepers and a total of 21 Black Bengal 

goats. The study compared three 
groups: a traditional control group 
(grazing without minerals), a powder 
supplement group, and a group with 
free access to mineral lick blocks. 

The findings (Table 1) reveal that the 
delivery mechanism matters just as 
much as the nutrients themselves, and 
the results offer a strong case for the 
‘self-service’ block system:

Farmers noted that goats and kids were 
sometimes hesitant to lick the newly 
introduced hard blocks.  When a small 
amount of molasses was smeared on 12
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Box 1: Chandana: an inspiration to many

Chandana Naskar, a BA (Hons) graduate and a women’s SHG 
leader, of Moulihati village started goat farming in the backyard 
in 2017. Over time, she participated in several capacity-building 
programmes offered by the KVK and completed a four-month 
skill development certificate course in goat farming in 2025. 
Today, Chandana manages a flock of nearly 100 goats, including 
Black Bengal goats and Black Bengal–Sirohi crosses. 

Chandana participated in the On-Farm Trial on mineral delivery 
systems. She observed that the goats had good growth, 
had better skin and coat and a marked reduction in anemia. 
Following the trial’s success, she continued using mineral blocks 
and complemented them with silage during lean periods. It has 
substantially improved the goats growth rates and reproductive 
efficiency, thereby enhancing her net returns. 

Chandana has further influenced a number of women farmers 
in the region resulting in rapid horizontal expansion of the 
technologies. 

the surface of the blocks, the sweet taste immediately 
attracted the goats. Once the animals tasted the blocks 
and grew accustomed to them, they enthusiastically and 
instinctively integrated the licking behavior into their 
daily routine.

Silage: Creating fodder reserves
During lean periods, farmers often depend on purchased 
grains and concentrates, increasing the cost of goat 
production. The KVK therefore developed specialized 
silage formulations tailored to meet the nutritional 
requirements of Black Bengal goats.

The Krishi Vigyan Kendra conducted approximately 50 
field trials on biofortified maize hybrids (IQMH 203 and 
LQMH 1) through the Cluster Frontline Demonstration 
(CFLD) approach. The silages made from bio fortified 
maize varieties have the potential to enhance goat 
production through metabolic modulations. Silage was 
produced using silage bale-producing machines, in 
collaboration with Sundarini Organics Feed and Fodder 
Crop Producers and Supplier Cooperative Society 
Limited—a Farmer Producer Company (FPC) located in 
the Patharpratima block of the district.

The intervention also examined the possibility of using 
maize as a dual-purpose crop. Lower leaves were 

harvested for fodder while retaining grain production. 
In the field-based economic analysis, the dual-purpose 
system produced 3,000 kg of defoliated leaf fodder 
per hectare while maize grain yield remained broadly 
comparable to the grain-only system. Converting this 
harvested leaf biomass into silage establishes a critical, 
low-cost nutritional reserve for Black Bengal goats 
during scarce periods.

Goats with access to mineral blocks maintained excellent  
eye-mucosa colors measured by FAMACHA scores

Silage prepared from defoliated maize leaves
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Silage making also required careful management. The 
main challenge was fungal spoilage when the anaerobic 
environment was compromised. Through hands-on 
training, farmers were encouraged to use standard, 
durable silo bags and ensure proper airtight packing. 

Conclusion 

Sasya Shyamala KVK’s innovative agro-technologies, 
specifically multi-nutrient mineral blocks and biofortified 
mixed fodder silage, have transformed goat farming 
in West Bengal. By boosting weight gain, enhancing 
parasite resilience, and reducing methane emissions, 
these sustainable interventions successfully empower 
vulnerable rural smallholders while establishing a highly 
productive, circular agricultural economy
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Sustainable livestock production is possible even under challenging 
conditions. Farmers in the Himalayan hills of Uttarakhand, show 
how traditional practices can be combined with modern innovations 
to create systems that benefit people, animals, and the environment. 
Backed by the government and the institutional support, the experience 
highlights how indigenous breeds, community-based initiatives and 
appropriate innovations can contribute to resilient and sustainable 
livestock systems.

Revitalizing Himalayan 
livelihoods 
Innovation, technology and the 
conservation of Badri cattle
Paras Upadhyaya

In the Himalayan hills of Uttarakhand, cattle are not 
just animals. They are part of the family, the farm, 
and the culture. For generations, small farmers have 

depended on their cows for milk, manure, and draught 
power. In these mountains, where land is scarce and 
winters are long, cattle are the backbone of rural life.

Badri cattle are the traditional “Pahadi” cows  that 
have been reared by communities for generations. The 
mountain communities rely largely on indigenous breeds 
like the petite Badri cow, found only in the hill districts. 
This breed can survive on limited resources, resist 
diseases, and thrive in cold conditions.

But keeping cattle in the Himalayas is not easy. Fodder 
is one of the biggest challenges in the hills. Every day, 
women and children walk long distances to collect 

leaves from oak, banj, and bhimal trees. They also gather 
grasses from alpine pastures. During winter, when green 
fodder is scarce, farmers depend on crop residues such 
as wheat straw and paddy husk. This hard work takes 
many hours and can place pressure on forest resources. 

Besides fodder shortages, veterinary services are limited 
in remote villages, and markets are far away. Despite 
these challenges, farmers were managing their livestock 
in harmony with nature.

Recognizing the importance of the indigenous breed 
Badri cow for its unique A2 protein benefits in milk, the 
KVK and other institutions began promoting them under 
the official “Badri” name (recognized in 2016).

Further under the  Rashtriya Gokul Mission and State 
Fodder Mission   a collaborative initiative by Krishi 15
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Vigyan Kendras (KVKs) and the Animal Husbandry 
Department was promoted. The main objective was 
to reduce pressure on forests, improve cattle health, 
and increase milk yield. While the Rashtriya Gokul 
Mission and State Fodder Mission  provide the 
overarching  funding and policy support, the technical 
training was provided by the KVK and the Animal 
Husbandry Department.

Fodder promotion
To address fodder shortages and promote hybrid fodder 
production, initially trainings were organised.  Training 
was conducted jointly by KVK scientists, field officers 
from the Uttarakhand Livestock Development Board 
(ULDB), and local NGOs working under UNDP-
supported climate-resilient livelihood programmes. 
Around 1,450 farmers, over 70% of them women, across 
42 villages in Chamoli, Champawat, and Pithoragarh 
districts were reportedly covered through training in 
terraced plantation techniques, root-slip propagation, 
contour planting for soil conservation, and strategic 
harvesting intervals.

Frost-tolerant Napier hybrid slips, such as CO-4 and 
Super Napier were introduced. Farmers started growing 
hybrid Napier grass along with berseem to ensure a year-
round supply. Over 120 hectares have reportedly been 
brought under perennial fodder cultivation, engaging 
approximately 850 smallholder households across 28 
hill villages. In some villages, lucerne and cowpea are 
also grown to provide protein-rich feed.

Cooperatives have started community fodder banks, 
where fodder is grown collectively and shared during 
shortages. In Chamoli district, women’s groups such as 
the Jai Nanda Devi Mahila Fodder Producers Group in 
Village Khyarki, Dasholi Block, grow fodder grass with 
technical guidance from KVK Chamoli. The initiative 
reportedly helped reduce forest dependence by nearly 
20% over three years, demonstrating how community 
action can make a difference.

Value addition and market opportunities
The demand for safe and healthy food has opened 
new market opportunities. A2 milk from Badri cows 
is now sold at premium prices. Some Farmer Producer 
Organisations (FPOs) and cooperatives have started 
making value-added products such as organic ghee, 
paneer, probiotic curd, and traditional bilona ghee. 

Box 1: Badri Cow, the indigenous breed 

The most important indigenous cattle breed in Uttarakhand is 
the Badri cow, officially recognised in 2016. This small and hardy 
breed can live at high altitudes between 1,500 and 3,000 metres. 
Badri cattle occur in different coat colours, including white, black, 
brown, red, grey, and reddish brown. In both the Kumaon and 
Garhwal regions, surveyed Badri cattle were found mainly in 
three colours: black, brown, and grey.

Badri cows feed on forest grasses and leaves, survive in cold 
weather, and are reported to have good resistance to diseases. 
Their milk yield is modest about 1.5 to 2 liters per day but the milk 
is valued for its A2 protein content. Urban consumers in cities 
such as Dehradun and Delhi are increasingly willing to pay a 
premium for A2 milk.

Farmers often describe Badri cows as “low-cost, high-value.” 
They require relatively little care, provide manure for organic 
farming, and can also help in ploughing terraced fields. In 
contrast, crossbred cows such as Holstein Friesian or Jersey 
may yield 15 to 25 liters of milk but require expensive fodder, 
medicines, and veterinary care. For small farmers in the hills, 
Badri cows can therefore be more suitable because they fit the 
local environment and require less investment to maintain. A Badri 
cow is reported to live for about 12 years and produce around 
nine calves in her lifetime, making it a potentially sustainable 
choice for smallholders.

Fodder cultivation ensured yearlong feed supply for cattle
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Table 1: Price and income comparison: Raw/Desi vs. Post-
intervention. 

Metric Raw/Desi 
conventional

Post intervention  
(Traceable Badri A2)

Raw milk selling 
price (Rs/l)

30-35 65-80 

Conventional 
Ghee Price (Rs/
kg)

600-700 1800-2200 

Average Monthly 
household income 
with 1-2 cows 
(Rs.)

4200 5800-6100 

Branding these products as “heritage” or “organic” has 
helped attract urban consumers.

One of the examples highlighted is the Badri ghee 
traceability project in Champawat and Chamoli. Under 
the Digital Livestock Mission, each batch of ghee was 
reportedly given a QR code. Consumers could scan the 
code to check the origin, breed, and production process. 
Farmers were registered digitally, helping ensure 
authenticity. According to the article, this intervention 
increased farmer income by 30–40% compared to 
conventional ghee sales.

Consumers reportedly trusted the product more, and 
farmers were motivated to continue rearing Badri 
cows. By certifying ghee as “Badri-origin,” the project 
not only aimed to boost incomes but also created an 
incentive for conserving indigenous cattle. This model 
demonstrates how technology can connect traditional 
farming practices with modern markets. In Pithoragarh, 
farmers selling Badri milk as “organic A2” reportedly 
earned nearly double the price compared with normal 
milk. These examples suggest that indigenous breeds can 
become more profitable when linked with appropriate 
branding and consumer demand.

Technology, cooperatives and policy support
Technology is helping farmers in several ways. Pantnagar 
University and the Uttarakhand Livestock Development 
Board are working on selective breeding to improve 
Badri cows without compromising their hardiness. 
Artificial insemination centres provide pure Badri semen 
to maintain the breed. Some farmers in Haridwar and 
Dehradun use mobile applications for veterinary advice, 
record-keeping, and disease diagnosis. Solar-powered 

chaff cutters reduce the labour involved in cutting fodder, 
while compound feed made from local ingredients can 
help improve nutrition.

Cooperatives and local institutions are also important. In 
Haridwar and Dehradun, milk cooperatives collect milk 
from farmers, chill it, and sell it in bulk. This can provide 
farmers with better prices than selling individually. 
FPOs help farmers process milk into products such as 
ghee and paneer and market them in cities. Women’s 
self-help groups (SHGs) are especially active. They 
manage fodder plots, prepare silage, and run cooperative 
activities, helping to keep livestock farming inclusive 
and community-driven.

Government support has also been important. 
Uttarakhand has programmes for the conservation 
and development of Badri cattle, while subsidies are 
available for fodder cultivation and silage pits. National 
Livestock Missions support cooperatives and FPOs. 
Organic certification schemes can help farmers market 
milk and ghee at premium prices. Under the Rashtriya 
Gokul Mission, ₹365 lakh was allocated for Badri 
cattle development. Six high-genetic-merit bulls were 
inducted into the Rishikesh semen centre, producing 
over 20,000 semen doses. Pilot projects such as Badri 
ghee traceability also show how digital tools can help 
secure premium markets.

Conclusion
The journey from forest fodder to A2 milk shows how 
traditional practices can be combined with modern 
innovations. Indigenous breeds such as Badri cows, 
fodder innovations, cooperatives, and supportive policies 
together can create a more resilient livestock system. 
The Badri ghee traceability project illustrates how 

Badri cows are low-cost, high-value cattle
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heritage farming can be linked with digital technology, 
contributing to both economic viability and ecological 
sustainability. By integrating digital traceability for 
heritage products such as ghee and fostering community-
led fodder initiatives, these mountain communities 
are exploring ways to turn ecological constraints into 
economic opportunities.

Despite this progress, challenges remain. Fodder scarcity 
continues during harsh winters, veterinary services are 
limited in remote areas, market demand for value-added 
products can fluctuate, and youth migration reduces 
labour availability. Farmers therefore need continued 
support in fodder development, animal health services, 
new technologies, and marketing skills.

Ultimately, the Uttarakhand model shows the importance 
of synergy between government initiatives and the 
local knowledge of farmers. This story is not just about 
milk and ghee, it is about livelihoods, landscapes, and 
the future of farming in the Himalayas. It shows that 
small farmers, with their knowledge of nature and their 
willingness to adapt, can play a central role in building 
livestock systems that are environmentally sound, 
economically viable, and socially beneficial.
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IN THE NEWS
India’s kharif crop area reaches 1,056.70 lakh hectares

India’s total kharif crop area sown stood at 1,056.70 
lakh hectares as of August 21, 2026, down 16.07 

lakh hectares from 1,072.77 lakh hectares during the 
corresponding period last year, according to data released 
by the Government of India.

The decline was led primarily by a sharp reduction in 
rice acreage, while pulses recorded a modest increase. 
Oilseeds, sugarcane, jute and mesta, and cotton remained 
broadly close to last year’s levels, according to the latest 
All India Progressive Crop Area Sown Report released 
by the Ministry of Agriculture & Farmers Welfare.

Rice area stood at 405.10 lakh hectares, compared with 
418.29 lakh hectares a year earlier, a decline of 13.19 
lakh hectares or about 3.2%. The government attributed 
much of the reduction to lower coverage in Karnataka, 
Telangana, Jharkhand, Madhya Pradesh, Odisha and 
Maharashtra. Assam and West Bengal recorded higher 
rice acreage.

Pulses were the notable bright spot, with area rising to 
113.63 lakh hectares from 112.14 lakh hectares last year, 
an increase of 1.49 lakh hectares. Uttar Pradesh recorded 
the largest increase at 3.97 lakh hectares, followed by 
Telangana, Jharkhand, Rajasthan, Andhra Pradesh and 
Madhya Pradesh. These gains more than offset declines 
in Maharashtra, Karnataka and Odisha.

Among individual pulses, urad acreage increased by 2.65 
lakh hectares to 24.38 lakh hectares, while tur acreage 

rose by 0.42 lakh hectares. Moong area declined by 1.25 
lakh hectares.

Area under Shri Anna and coarse cereals declined by 
3.45 lakh hectares to 176.36 lakh hectares. The reduction 
was concentrated in Karnataka and Maharashtra, 
although higher coverage in Rajasthan, Chhattisgarh, 
Madhya Pradesh, Odisha, Uttar Pradesh and other states 
partly offset the decline. Maize acreage fell by 3.79 lakh 
hectares to 89.51 lakh hectares.

Oilseed acreage was broadly stable, at 188.37 lakh 
hectares compared with 188.69 lakh hectares last year. 
Soybean area declined by 1.41 lakh hectares to 121.35 
lakh hectares, while groundnut acreage increased by 0.57 
lakh hectares. Sesamum and sunflower also recorded 
increases.

Sugarcane acreage stood at 58.44 lakh hectares, down 
0.43 lakh hectares from last year. Cotton area was 
almost unchanged at 108.45 lakh hectares, compared 
with 108.73 lakh hectares a year earlier. Lower cotton 
coverage in Rajasthan and Haryana was largely offset by 
increases in Telangana and Gujarat.

Jute and mesta was the only other major crop category 
to record an increase, with acreage reaching 6.34 lakh 
hectares, up 0.10 lakh hectares from last year.

https://www.global-agriculture.com/india-region/
indias-kharif-crop-area-reaches-1056-70-lakh-hectares/

FAO’s Global plan of action for sustainable livestock transformation is 
approved

A key global plan for the livestock sector developed 
by the Food and Agriculture Organization of the 

United Nations (FAO) won approval today as Members 
of the 30th Session of FAO’s Committee on Agriculture 
(COAG) adopted the framework.

The Global Plan of Action for Sustainable Livestock 
Transformation (GPA) represents the first globally 
negotiated framework dedicated to supporting the 
sustainable transformation of the livestock sector. It 

is a balanced and integrated framework that addresses 
the economic, social and environmental dimensions of 
sustainability in a mutually reinforcing manner.

Its objectives are to guide the sustainable transformation 
of the livestock sector globally through its four priorities 
areas, namely:

1. Food security, nutrition and healthy diets;

2. Better livelihoods and inclusive economic growth; 19
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3. Animal health through a One Health approach; and

4. Natural resource use, climate action and biodiversity.

“This is a major achievement for FAO and all livestock 
stakeholders. Now is the time to act - together - 
transforming the Global Plan of Action for sustainable 
livestock transformation into concrete solutions and 
building a more efficient, inclusive and resilient future 
for the livestock systems,” said Thanawat Tiensin, FAO 
Assistant Director-General, Chief Veterinarian and 
Director of the Animal Production and Health Division. 

COAG’s approval is a landmark success as the request 
for FAO to develop the GPA, in consultation with FAO 
Members, came just two years ago at the 2024 Session 
of the FAO Sub-Committee on Livestock.

It is voluntary, non-binding and country-driven, and 
relevant to all stakeholders in the livestock sector.

About the GPA - Terrestrial animal source food is a key 
source of protein and essential micronutrients, and the 

livestock sector has been one of the fastest growing 
sectors over recent years, as global consumption increases 
with incomes. Raising livestock is an important activity 
for hundreds of millions of smallholders and can offer 
resilient and year-round income and food opportunities. 
At the same time, the livestock sector has come under 
scrutiny because of concerns related to zoonotic disease 
spread, antimicrobial resistance, biodiversity loss, 
greenhouse gas emissions, soil and water pollution and 
other issues.

FAO may carry out a range of functions to support 
implementation of the GPA, including assisting 
governments develop national or regional plans of 
action. The Sub-Committee will periodically review 
the status and trends of GPA implementation and make 
appropriate recommendations.

https://www.fao.org/newsroom/detail/fao-s-global-plan-
of-action-for-sustainable-livestock-transformation-is-
approved/

Kerala Agricultural University unveils five new high-yielding crop 
varieties

Kerala Agricultural University (KAU) has introduced 
five new crop varieties specifically engineered for 

the state’s unique agricultural climate. These varieties 
received official endorsement from the 29th Kerala State 
Seed Sub-Committee.

Named KAU Thejaswini (chilli), KAU Medha (brahmi), 
KAU Sougandhika (vetiver), KAU Cochin Pride 
(ginger), and KAU Golden Finger (turmeric), these 
latest innovations are designed to provide growers with 
increased harvests, enhanced quality, and improved 
financial benefits.

The committee, led by Tinku Biswal, who holds the titles 
of Agricultural Production Commissioner and Principal 
Secretary for Agriculture, granted its approval for these 
varieties in June 2026.

Developed by Sharada S., Associate Professor and 
Head of the Department of Vegetable Science at the 
College of Agriculture, Vellayani, KAU Thejaswini is 
a high-yielding chilli variety with long fruits, suitable 
for cultivation throughout Kerala. These compact plants 
bear glossy, smooth fruits that are dark green when 
mature and ripen to a vibrant red. This variety offers 
moderate pungency, exhibits natural resistance to viral 
infections and bacterial wilt in the field, and averages 
a substantial yield of 32.5 tonnes per hectare. It is also 
well-received by consumers.

https://brandzmagazine.com/kerala-agricultural-
university-unveils-five-new-high-yielding-crop-
varieties/
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Vulnerable rural women in Odisha are reducing seasonal distress 
migration through a sustainable backyard poultry project. By utilizing 
low cost local innovations like Azolla feed and bamboo structures, they 
are reducing expenses, improving household nutrition and generating 
regular cash income to rebuild resilient lives in their remote forest 
fringe villages.

Wings of resilience   
Siddharth Kumar Rout

Backyard poultry provided a source of income to 
Pratima Mallik of Gambharikhola village
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Across the forest-fringed villages of Odisha, where 
small patches of rainfed land struggle to support families 
and seasonal migration has become a way of life, a quiet 
transformation is taking place. In the remote villages of 
Daspalla Block in Nayagarh district and Barkote Block 
of Deogarh district, hundreds of women are proving that 
resilience does not always begin with large investments 
or sophisticated technologies. Sometimes, it begins with 
ten chicks, a small Azolla pit, and the determination to 
rebuild a life.

For many families living in these landscapes, agriculture 
alone is no longer enough. Rocky terrain, erratic rainfall, 
shrinking farm sizes, limited irrigation, and increasing 
climate uncertainty have reduced crop productivity 
over the years. Many households own less than half 
an acre of land, while some own only small homestead 
plots. Medical emergencies, crop failures, and loss of 
wage opportunities frequently push families into debt, 
forcing them to borrow from informal moneylenders or 
migrate in search of work. Women – especially widows 
and female-headed households – often bear the greatest 
burden of these crises.

Backyard poultry has long been part of rural life in India. 
However, traditional poultry keeping often remains 
small in scale, characterized by high chick mortality, 
disease outbreaks, irregular feeding, and limited market 
orientation. Consequently, its full economic potential is 
rarely realized.

In this challenging background, NIRMAN in 
collaboration with SHIVIA UK, implemented the 
Backyard Poultry Development Services Project for 
creating meaningful livelihood opportunities for the most 
vulnerable rural households. Rather than introducing 
high-cost commercial poultry systems, the project builds 
upon locally available resources, indigenous knowledge, 
and simple biological innovations. Backyard poultry 
was perceived as a sustainable micro-enterprise rather 
than a passive household activity.

The initiative

The project was first implemented in Daspalla in April 
2022, covering 22 villages under 2 Gram Panchayats. 
Village-level meetings were conducted by the NIRMAN 
team to explain the objectives and key components 
of the project, along with the process and benefits of 
backyard poultry farming. For participating in the 

project, priority was given to vulnerable households, 
particularly landless families, households with limited 
livelihood opportunities, widowed women, families 
without electricity, and BPL card holders. Local Self 
Help Groups (SHGs) extended support in mobilising 
communities, identification and selection of vulnerable 
households and encouraged women to participate in the 
backyard poultry programme.

The selected women members were oriented on poultry 
shed preparation and basic management practices. 
Training was provided on various aspects including 
hygiene and disease prevention. 

Community participation was ensured right from the 
beginning, including breed selection. Initially, 3–4 
poultry varieties were introduced and tested based on local 
demand, farmer preference and acceptance, particularly 
considering the preferences of tribal households. Based 
on farmers’ response and performance under local 
conditions, the project has now narrowed the focus to 
2–3 preferred varieties, mainly Kuroiler and Sarangi. 
These birds provide both meat and eggs, improving 
household access to animal-source protein while also 
generating marketable products.

Kamala Pradhan from Ghugudipada village, fed home 
grown Azolla to her poultry reducing the feed cost

22
LEISA INDIA u  SEPTEMBER 2026



23
LEISA INDIA uSEPTEMBER 2026

Table 1: Financial Breakdown of Local Innovations

Innovation Commercial / 
Standard Model 

Backyard 
Poultry

Direct Savings per 
Household (₹)

Poultry Feed 
(Rs/kg)

₹ 35 – ₹ 40 ₹12–₹15 (using 
Azolla + crop 
waste)

₹ 600 – ₹ 900 per  
10-bird cycle

Feeders & Drink-
ers (Rs/set)

₹ 350 – ₹ 500 ₹ (fabricated 
with local bam-
boo)

₹ 350 – ₹ 500 

Poultry Shed ₹ 20,000 – ₹ 
40,000 (tin/wire 
mesh)

₹ 15,000 –  
₹ 20,000 (bam-
boo + threshed 
straw)

₹ 5,000 – ₹ 20,000 
upfront

Box 1: From distress migration to a sustainable livelihood
Subani Majhi, a tribal woman from Buguda village in Daspalla 
Block, faced severe livelihood insecurity after losing her husband 
to liver disease. With three young children to support, she sold 
0.4 acres of land and borrowed ₹50,000 from a moneylender to 
meet medical expenses. With limited livelihood opportunities in 
the village, she migrated to Bhubaneswar for construction work, 
but her earnings were largely consumed by debt repayment. 

Subani participated in a two-day practical training under 
the backyard poultry programme and received a starter kit. 
Unfortunately, her first batch of chicks failed, resulting in financial 
loss and discouragement. Without losing hope, Subani began 
cultivating Azolla and preparing homemade feed to reduce 
feeding costs and improve bird nutrition. With continued support 
and follow-up from the NIRMAN team, she gradually improved 
her poultry management skills.

Encouraged by better results, Subani reinvested her earnings 
and expanded her enterprise to 24 toolkits, with an investment 
of ₹14,350 on feed and accessories. She subsequently sold 192 
birds for ₹45,120 and continues to retain eggs for household 
consumption.

The poultry enterprise has provided Subani with a home-based 
source of income and reduced her dependence on seasonal 
migration. More importantly, her experience with initial failure, 
adaptation and reinvestment has made her a peer motivator 
within the community, encouraging other women to adopt 
backyard poultry as a livelihood option.

Each member was provided with a toolkit which included 
10 chicks, 2 kg of feed, and essential medicines. Each 
participant contributed a nominal amount towards the 
starter kit creating a sense of ownership for the women. 

Technical guidance and vaccination support from Day 
1 to Day 56, was provided. Training was primarily 

field-based, including demonstrations; poultry shed 
preparation and hands-on management. Continuous 
hand holding by regular follow-up visits ensured the 
health of the birds and maintenance of the poultry sheds. 

Low-cost sustainable practices 

A central feature of the initiative is the effort to reduce the 
cost of poultry production by making better use of locally 
available resources. Instead of depending entirely on 
commercial feed and purchased equipment, women are 
encouraged to combine improved poultry management 
with low-cost feed and housing innovations.

Biological feed substitutes like Azolla and Termite 
Culture are encouraged. Azolla is cultivated in small 
pits near the homestead. When used along with broken 

rice, maize, wheat bran, kitchen by-products 
and other locally available feed resources, 
Azolla replaces 30% to 40% of commercial 
feed requirements. The project also promotes 
termite culture as a locally available protein-
rich feed source for growing chicks. These 
practices help reduce dependence on purchased 
feed while diversifying the birds’ diet.

Locally available bamboo is used to make 
feeders, drinkers and, in some cases, poultry 
shelters. In villages where homestead space 
is limited, farmers have experimented with 
multi-tier bamboo structures and poultry 

For many women, backyard poultry enterprise provided 
greater security and resilience
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Indicator Starter Unit (10 
Birds / 1 Cycle)

Scaled Unit 
(100–200 Birds / 
Multi-Cycle)

Total Production 
Cost

₹ 450 – ₹ 600 ₹ 4,500 –  
₹ 7,000

Gross Revenue 
(Sales & Eggs)

₹ 1,800 – ₹ 2,200 ₹ 22,000 –  
₹ 38,000

Net Income ₹ 1,250 – ₹ 1,600 ₹ 17,500 –  
₹ 31,000

Primary Economic 
Use

Household nutrition, 
emergency cash

Loan repayment, 
asset creation, 
education

Table 2: Comparative Economics: Single Unit vs. Scaled 
Enterprise

sheds integrated with fish ponds. Such adaptations are 
important because the model needs to fit the resources 
and space available to each household.

Outcomes

For smallholders, the nutritional value of the initiative 
is immense. Healthy birds provide eggs and meat for 
family consumption, enhancing the household nutrition.

The economic outcome depends on bird survival, feed 
costs and local market prices. Farmers primarily sell 
birds to neighboring households or in village markets 
or through local traders, with direct sales generally 
providing better returns than sales through intermediaries. 
A household managing ten poultry toolkits can generate 
an estimated net profit of ₹4,000 to ₹5,000 per cycle. 
The economics of the initiative is presented in Table 1. 
Beyond nutrition and empowerment, the core driver of 
change is the hard economic return generated by running 
multi-cycle poultry micro-enterprises. (Table 2).

For many women, however, the significance of poultry 
is not limited to the amount earned. The income can 
be used for household consumption, debt repayment, 
children’s education and meeting emergencies. With 
continuous engagement with the enterprise resulting 
in supplemental income, women’s dependence on 
uncertain daily wage labour and seasonal migration 
reduced considerably.

Challenges on the ground

The project has faced several practical challenges. 
Market access was one of the key constraints in remote 

villages, Poor producers in remote areas faced predatory 
pricing from paikars, the local middlemen. where 
individual women selling only a few birds had limited 
bargaining power with traders. Individual women selling 
2–3 birds at a time often received 15%–20% below the 
local market rate.

Disease management was another recurring concern, 
particularly during vulnerable stages of bird growth. 
Newcastle Disease (Ranikhet) and Fowl Pox remain 
serious threats. Maintaining last-mile vaccine cold-
chains in off-grid forest villages requires constant 
coordination with local livestock extension workers.

During peak summer months (April–June), when 
temperatures exceed 42°C and water sources dry up, 
maintaining Azolla pits became difficult. Dedicated 
shade management and water conservation techniques 
are needed to address this issue.

These challenges were addressed to an extent by regular 
technical support, timely vaccination, enhancing access 
to local markets and low-cost feed solutions 

Conclusion

The experience from forest-fringe Odisha shows that for 
vulnerable women, a small poultry unit can become a 
starting point for rebuilding productive assets, generating 
regular cash income, enhancing household nutrition 
and reducing dependence on debt and migration. 
Owing to the strength of its participatory approach 
which combined low cost local solutions, by 2026, the 
programme upscaled to benefit around 1150 vulnerable 
households across 91 villages.

For many participating women, backyard poultry is more 
than an additional activity. It represents a livelihood that 
can be developed at home, around available resources 
and within the realities of everyday life. In that sense, 
the small wings of a backyard poultry enterprise can 
help households take an important step towards greater 
security and resilience.

u

Siddharth Kumar Rout  
NIRMAN   
Daspalla Block (Nayagarh District) & Barkote Block 
(Deogarh District), Odisha 
E-mail: Siddharth.rout@nirmanodisha.org24
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Unbroken cycles  
How a farm aligned with 
nature’s wisdom
Rohan Yogesh Raut

Every morning on our integrated farm in Central 
India, cattle leave the cowshed to graze in the 
nearby forest, manure is collected for biogas and 

compost, crop residues become livestock feed, nutrients 
return to the soil, and the farm’s produce nourishes us. 
These daily interactions remind us that a farm is not a 
collection of separate enterprises but a living system in 
which the health of soil, crops, livestock, people and the 
surrounding ecosystem are inseparably linked. 

Sustainable livestock farming is not about maximising the productivity 
of individual enterprises, but about strengthening the ecological 
connections that sustain them. As these connections are restored, 
farming systems become more resilient, communities become healthier, 
and agriculture moves closer to working with nature rather than against 
it. The One Health Approach is a step towards that.
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Observing these natural cycles over the years has 
taught us that sustainable farming cannot be achieved 
by addressing agricultural or veterinary problems in 
isolation. Sustainable solutions emerge when the root 
causes are understood and farming systems are designed 
to work with natural processes rather than against them. 
This systems perspective forms the foundation of the 
One Health approach and has guided the evolution of 
our integrated farming system over the past fourteen 
years.

The beginnings

My journey towards the One Health approach began in 
2009 while working with ginger farmers in Satara district 
of Maharashtra. During a field visit, I observed a striking 
difference within a farmer’s field. The section that had 
received well-decomposed compost prepared from the 
farmer’s own cattle manure, along with an application of 
Trichoderma (a beneficial biocontrol fungus), remained 
healthy with little incidence of rhizome rot. In contrast, 
the adjoining section, where compost could not be 
applied due to its limited availability, required repeated 
applications of Trichoderma to suppress the disease. 
Nearby farmers relying mainly on chemical fungicides 
suffered severe crop losses, as the disease continued to 
spread despite repeated chemical treatments.

This observation fundamentally changed my 
understanding of farming. I realised that controlling 
a disease is not the same as solving the problem that 

causes it. While chemical fungicides mainly treated the 
symptom, compost improved soil structure, increased 
organic matter and supported diverse beneficial 
microorganisms that naturally suppressed disease. The 
lesson extended far beyond ginger cultivation. It showed 
that resilient farming systems are built by strengthening 
the entire soil ecosystem rather than treating individual 
problems in isolation. This insight became the foundation 
of our integrated farming system and our understanding 
of the One Health approach.

Designing an Integrated Farming System

Inspired by these observations, in 2012, our family 
established an integrated farming system in Central 
India close to the Tadoba–Andhari Tiger Reserve. We 
designed the farm as a circular biological system in 
which the output of one component becomes the input 
for another. Over the years, this approach has evolved 
into a practical demonstration of the One Health concept.

Of our 38-acre farm, 20 acres are under fully organic 
management, while another 17 acres follow a “Towards 
organic” approach, where chemical fertiliser use has been 
reduced by about 50% and organic practices such as crop 
rotation, enriched compost, green manure, biofertilisers 
and biopesticides are integrated. The remaining one acre 
is used for the cowshed, open space for livestock, labour 
quarters and other farm utilities.

On 3 acres, we cultivate traditional rice varieties such as 
Kate Chinnor, Chinnor (a medium-grained scented rice) 

and Bodalwanji, each carrying traditional 
knowledge and local food value. Pulses 
include 2 types of pigeon pea, 4 types of 
Chick pea, Green pea, Green gram, Black 
gram, beans, lakh (Lathyrus sativus) and 2 
types of kidney bean. Around 20 types of 
vegetables are grown. 

Seasonality is a guiding principle of our 
farming system and food culture. Rather 
than cultivating vegetables throughout the 
year, we encourage the consumption of 
wild, seasonal and locally available foods. 
During winter, leafy vegetables such as 
chickpea, fenugreek and lakh (Lathyrus 
sativus), along with traditional vegetables 
and pulses, are harvested, sun-dried and 
stored for use during the summer months. 26
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By preserving seasonal produce, we deliberately avoid 
off-season vegetable cultivation during the peak summer 
months. This reduces irrigation needs, minimises pest 
and disease pressure, and lowers dependence on agro-
chemicals and other external inputs. At the same time, 
it strengthens traditional food preservation practices, 
dietary diversity and local food culture while keeping 
farming aligned with natural ecological cycles.

Livestock integration

Our 38-acre family farm, integrates crop cultivation 
with indigenous livestock that are well adapted to the 
region’s hot and dry climate. Starting from 5 cows in 
2012, today it is home to 100 cattle (Gir & Gaulau), 40 
goats (Berari) and sheep, 25 chickens (Assel), 2 ducks 
and 2 dogs. Cattle, goats and sheep rotationally graze in 
nearby forest, where they feed on diverse grasses, shrubs 
and tree fodder. Chickens are primarily kept for natural 
foraging, including feeding on insects, ectoparasites and 
weed seeds around the compost and farm. They forage 
freely and we do not provide purchased commercial 
feed. Indigenous dogs accompany livestock during forest 
grazing, providing early warning against predators such 
as tigers and protecting chickens from predatory birds 
and wild cat.

Animal welfare is a cornerstone of our farming system. 
We rear only indigenous breeds that are naturally adapted 

to the local climate and therefore remain healthy even 
under harsh summer conditions, reducing veterinary 
interventions and associated costs. We believe that 
good animal welfare includes both physical health and 
behavioural well-being. Allowing animals to graze 
naturally and express their natural behaviour helps them 
adapt to seasonal changes and maintain resilience.

Preventive healthcare is our first choice. Homeopathic 
treatments are used whenever appropriate to minimise 
antibiotic residues in milk, eggs and the environment, 
while conventional veterinary medicines are reserved 
for emergencies. 

Cattle are not perceived as profit making entities. We 
care for old cattle too which are not productive. After 
death, we prefer to bury cattle in soil whenever possible 
and use fully decomposed material after one year. Its one 
of the rich sources of concentrated organic manure.  

Closing the nutrient loop

Resource efficiency lies at the heart of our integrated 
farming system. Animal dung is converted into enriched 
organic manure, while a portion is used for biogas 
production. Cow urine is channelled into the biogas plant 

Consumers visit the farm, harvest, taste 
the organic produce and get to know a lot 

about the farm
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to enhance methane production and enrich the nutrient 
value of the slurry, which is returned to the fields. Crop 
selection prioritises indigenous and traditional varieties 
that are climate resilient, nutritionally rich and capable of 
providing fodder for livestock. Continuous recycling of 
organic resources improves soil organic matter, reduces 
dependence on external inputs and enables the farm to 
produce diverse crops, milk, dairy products and eggs for 
our family and beloved customers.

What changed in fourteen years

The true measure of a One Health farming system lies not 
only in production, but in its ability to improve the health 
of soils, animals, people and ecosystems simultaneously. 
Many of these benefits are not immediately reflected in 
annual farm income, yet become increasingly valuable 
over time. In fourteen years, we have observed positive 
changes across five interconnected dimensions.

Animal Health: By emphasising prevention through 
healthy soils, balanced nutrition and natural grazing 
rather than routine chemical interventions, we strive to 
provide nutritious food that is free from unnecessary 
pesticide and antibiotic residues. Together, these 
practices improve animal health, reduce dependence 
on veterinary interventions and produce antibiotic-free 
milk, ghee and eggs.

Soil Health – Soil health is our highest priority because 
healthy soils and healthy livestock continuously 
reinforce one another. 

Biodiversity: Healthy soils support healthy biodiversity. 
Conserving indigenous crop varieties further strengthens 
biodiversity, improves dietary diversity and preserves 
traditional food systems.

Human Health – Human health is closely linked to 
the health of soils, crops and livestock. By prioritising 
indigenous breeds, natural forest grazing and preventive 
animal healthcare, we minimise the need for antibiotics 
and reduce the risk of antibiotic residues entering food 
and the environment. Likewise, healthy soils, seasonal 
cultivation and organic nutrient recycling reduce 
dependence on pesticides, enabling us to produce 
safe, nutritious food with minimal chemical inputs 
while protecting the ecosystems on which future food 
production depends.

Economics –The profitability of our farm cannot be 
judged by individual enterprises such as dairy or crops 
alone, because each component supports the others. 
Conventional economics rarely accounts for healthier 
soils, biodiversity conservation, reduced pollution or 
savings in healthcare. Sustainable farming therefore 
requires measuring value beyond annual financial 
returns.

Way forward
After fourteen years, we have realised that the greatest 
achievement of our integrated farming system is not 
higher productivity from any single enterprise, but the 
restoration of the relationships between soil, crops, 
livestock, people and the surrounding ecosystem. 
Healthy soils nurture resilient crops and healthy 
livestock; in turn, crops and livestock provide nutritious 
food while returning fertility to the soil, completing a 
continuous biological cycle. This is the essence of the 
One Health approach.

The model we follow has evolved around the resources 
available on our farm and within our local ecosystem. 
There is no single model that can be universally 
adopted, as every region and every farmer possesses 
unique ecological resources, knowledge and constraints. 
Nevertheless, our experience over the years suggests 
certain guiding principles - Aligning future systems with 
nature for sustainable, long-lasting solutions;  identifying 
and safeguarding long-term assets – such as soil organic 
matter, biodiversity,  indigenous livestock genetics, 
traditional seeds and associated knowledge, water 
resources – to be a core priority; focus on native breeds; 
Investing in prevention through healthy ecosystems; 
fostering collaborative efforts for sustainable livestock 
production.

Ultimately, sustainable agriculture is not merely about 
closing nutrient loops; it is about closing the loop 
between healthy soils, healthy crops, healthy livestock, 
healthy people and a healthy planet. In our experience, 
this is the true meaning of the One Health approach.

u

Rohan Yogesh Raut 
Surabhi Gau-Organic Farm 
63, Mire Lay-Out, Near Sudampuri,  
Sakkardara Square, Nagpur 440024 
E-mail: raut.rohan1@gmail.com28
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Cultivating value
Transforming cocoa into a sustainable enterprise

Farmer Diary

Naveen Krishna Shastri belongs to a farming family 
with an ancestral holding of 20 acres in Punacha 

village in Bantwal Taluk, Dakshina Kannada district, 
Karnataka. About 10 acres are cultivated with arecanut 
and coconut, with nearly 1,000 cocoa trees grown as an 
intercrop. The farm is blessed with perennial streams that 
serve as the primary source of irrigation, supplemented 
by borewell water during periods of scarcity.

The family’s association with cocoa dates back nearly 
five decades. Naveen proudly recalls that his father was 
among the first farmers in the village to introduce cocoa 
as an intercrop in arecanut plantations. During those 
days, cocoa fetched a higher price than arecanut, making 
it an attractive crop for farmers. His father’s foresight 
laid the foundation for what would eventually become 
the family’s successful cocoa enterprise.

Naveen, a graduate in Computer Science, chose to join 
his father in farming, believing that agriculture offered 
immense opportunities if combined with innovation and 
scientific thinking. During COVID-19 pandemic, when 
the cocoa sector faced an unprecedented crisis, leaving 
farmers with limited marketing options and substantial 
financial losses, Naveen looked for ways to add value 
to his produce. He began experimenting with scientific 
fermentation and drying techniques, improving the 
quality of cocoa beans to meet international standards. 
The results were encouraging, with significantly 
better flavour and bean quality. When the process was 
shared on the social media, it caught the attention of a 
chocolate manufacturing company from Surat, Gujarat. 
Representatives from the company visited Naveen’s 
farm, evaluated the produce, and soon began sourcing 
fermented cocoa beans directly from him.

The growing demand encouraged Naveen to expand 
beyond his own farm. While his farm produces around 
2 tonnes of cocoa annually, the company now procures 
nearly 30 tonnes of cocoa every year. To meet this 
requirement, he purchases cocoa beans from farmers 
across the region by paying Rs.20 per kilogram more 

than the prevailing market price 
and processes them before 
marketing. Today, his enterprise 
records an annual turnover 
of approximately ₹1.5 crore. 
Nevertheless, he continues to 
grapple with challenges like crop 
damage caused by the Malabar 
giant squirrel and increasing 
labour shortages.

Recognising the increasing 
market demand, Naveen 
diversified further into value-
added cocoa products. His enterprise now produces 
cocoa powder, cocoa butter, and cocoa marsh chocolate, 
a 100% dark chocolate made without preservatives 
or artificial additives. Until recently, cocoa powder 
production was outsourced, but with rising demand 
he is now establishing his own processing machinery, 
enabling greater quality control and reducing production 
costs.

Apart from cocoa, Naveen has successfully diversified 
into beekeeping. He maintains around 60 bee colonies, 
producing nearly 1.5 tonnes of honey annually, which 
is also marketed through social media platforms. This 
integrated farming approach not only provides an 
additional source of income but also enhances pollination 
within the farm ecosystem.

Social media has become an integral part of his 
marketing strategy. Digital outreach has enabled him to 
reach health-conscious consumers across different parts 
of India. His long term vision is to create greater public 
awareness about cocoa and establish cocoa beans as a 
healthy superfood, much like almonds or dates. 

Mr. Naveen can be contacted at 9980979909. This story 
has been put together by Dr Guruprasad, Consultant 
Editor, LEISA India
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NEW BOOKS
Climate Change in India - Impacts and Assessments
Neloy Khare (Edtr.), July 20, 2026, CRC Press, 266 P., ISBN 9781032780382.

The climate over the Indian subcontinent is influenced by complex interactions between 
the  atmosphere, ocean, and land, along with human interventions that are influencing 
heat extremes, changing monsoon patterns, sea-level rise, and posing serious threats 
to lives and livelihoods among populations in India. This book, based on recent studies 
and research, explains how and why the climate is changing across India and how 
these changes are expected to evolve in the future. It takes a holistic view of the climate 
from India’s perspective and discusses important themes such as groundwater, land 
use, livestock, and natural disasters. Readers will have an in-depth understanding of 
impacts and possible adaptations.

Intelligent Designs, Innovations and Sustainability in Agriculture 4.0
Anand B. Deshpande, Vania V. Estrela, Asiya Khan,(Edtrs.), July 20, 2026, CRC Press, 
320 P, ISBN 9781032462608. 

This book explores the transformative impact of Agriculture 4.0, guiding readers 
through the integration of digital technologies and sustainable practices into modern 
farming. It discusses how innovations like AI and the IoT are revolutionizing agriculture, 
enhancing connectivity, precision, and ecological awareness. The intended readers of 
the book include agricultural professionals, researchers, tech innovators, policymakers, 
and students. It caters to those interested in the convergence of modern technology 
and farming, particularly in advancing sustainable practices and understanding the 
future of agriculture in the digital age.

Biochar Amendments for Environmental Remediation
P.V. Nidheesh, Meththika Vithanage, Vandana Sreedharan, Nanthi Bolan, Bin Gao, Amit 
Bhatnagar(Edtrs.), July 20, 2026, CRC Press, 382 P., ISBN 9781032383927. 

In the captivating book Biochar Amendments for Environmental Remediation, readers 
are invited to explore the critical role of biochar in fostering a cleaner environment 
through its eco-friendly, cost-effective, and sustainable applications such as removal of 
diverse pollutants from water and wastewater. 

With 27 insightful chapters contributed by leading researchers worldwide, this 
book unravels the complexities of biochar production, its characteristics, and its 
multifaceted roles in environmental remediation. From pilot-scale production methods 
to removing heavy metals and micropollutants, this book comprehensively explores 
biochar’s potential for sustainable environmental protection. Discover the cutting-edge 
advancements in biochar technology and gain valuable knowledge on its pivotal role 
in mitigating environmental challenges. Join the global discourse on biochar’s diverse 
applications, risks, and the future of adsorption-based pollutant removal strategies.
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SOURCES
Smart Technologies for Sustainable Livestock Systems 
A. Jose Anand, Saravanan Krishnan, D. Dejey (Edtrs.), June 22, 2026, CRC Press, 210p., ISBN 
9781032863443.
This book discusses the concepts and processes of different livestock systems with the inte-
gration of smart technologies. The application of these technologies embedded in livestock 
systems will enrich the quality of mass production to satisfy the needs of the modern world. 
Smart Technologies for Sustainable Livestock Systems presents the framework and important 
key aspects of livestock systems. The authors first address eco-friendly livestock techniques 
and approaches by discussing the effective management of manure and greenhouse gas emis-
sions that result from large-scale livestock operations. They also explore concepts such as 
livestock supply chain management using blockchain and livestock health monitoring through 
AI. Technologies such as smart sensors, mobile technology, wireless sensors, cloud comput-
ing, Internet of Things, fog/edge computing, automation, robotics and drones are discussed 
throughout the book. Throughout the book, and through real-world case studies, various sus-
tainability issues that are paramount for ensuring the long-term viability of livestock production 
systems and achieving global food security and environmental sustainability goals are explored.
The book is intended for engineers, computer scientists, and agricultural analysts working to 
improve the sustainability of livestock, through smart technologies, such as AI, the Internet of 
Things, and smart sensors.

Intensive Livestock Production in Transition
Analyses, Concepts and Strategies for Sustainability Transformation of the Livestock 
Value Chain
Barbara Grabkowsky, Thomas Blaha,(Edrs), 2026, Springer, 530 p. ISBN 978-3-031-97872-2.
Areas of intensive livestock production are currently facing a significant transformation process. 
In the context of climate change, the planetary boundaries, political conflicts and crises as well 
as a growing population, sustainable, effective and resilient agrifood systems need to be estab-
lished. To achieve this goal, society, politics, the economy, agriculture and science are equally 
challenged. Only with a holistic, systemic and participatory strategy, a transformation of the 
existing system can be achieved. This book analyses the current transition processes as well 
as its drivers and barriers and gives examples for new integrated strategies, concepts, business 
models and developments for the livestock sector. Finally, the book indicates fields of action for 
the establishment of sustainable livestock farming.
The book will appeal to stakeholders in science, society, economy, policy, agricultural industry, 
stakeholders in veterinary practice and agriculture.

Sustainable Animal Agriculture - Global Challenges and Practical Solutions
László Babinszky, Akbar Nikkhah, W. James Grichar,(Edtrs.) December 2025, intechopen, 
228p., ISBN978-0-85466-502-0, 
Nowadays, and even more so in the future, society’s demand for sustainable animal agriculture 
will increase, ensuring that the human population has access to sufficient quantities of safe, 
healthy, and environmentally friendly foodstuffs of animal origin. This book summarizes the 
latest scientific findings in sustainable animal agriculture (cattle, pigs, and poultry) and their 
practical applications. Moreover, it presents the role of the “One Health” concept in sustainable 
livestock farming. The authors of the book’s chapters are internationally recognized experts in 
their respective fields. Therefore, we hope readers will find valuable information they can apply 
in their everyday professional activities. We recommend this book to researchers, university 
lecturers, Ph.D. students, and all those involved in the practice of animal agriculture.
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In drought-prone Balangir, Odisha, a community-led Goat Cluster 
initiative successfully transformed traditional goat rearing into 
a sustainable, profitable livelihood for the rural households. By 
establishing local producer groups, training village Goat Cadres, and 
introducing scientific feeding and preventive healthcare, the project 
considerably reduced the overall goat mortality.

Transforming 
livelihoods
Community-led goat cluster 
development in Balangir 
Ashutosh Pal and Santanu Kumar Meher

Balangir district in western Odisha is a drought-
prone, climate-vulnerable region where rainfed 
agriculture and recurring droughts make 

livestock an essential livelihood source. Goat rearing 
provides a low-cost, climate-resilient income for 
smallholders, women and landless families. However, 

several practical constraints directly affected goat 
productivity and household returns. 

Traditional and extensive production systems, limited 
availability of quality breeding bucks and uncontrolled 
breeding reduced opportunities for genetic improvement. 

Village level Goat Producer Group meeting
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Seasonal scarcity of nutritious fodder and feed resources 
was particularly challenging during the dry period. High 
incidence of parasitic and infectious diseases contributed 
to goat mortality, while limited access to timely 
veterinary and extension services in remote villages 
constrained effective disease prevention and treatment. 
Farmers also had limited awareness of scientific 
housing, balanced feeding and preventive healthcare. In 
addition, weak producer institutions and limited market 
linkages reduced farmers’ collective bargaining power 
and restricted opportunities for better prices. 

To address these challenges, Mahashakti Foundation 
with the support of Reliance Foundation, implemented a 
community-based Goat Cluster initiative in Gudvella and 
Saintala blocks, covering 1,136 rural households across 
48 villages. The Goat Cluster Development initiative 
was implemented with the objective of transforming 
traditional goat rearing into a sustainable and profitable 
livelihood enterprise by improving productivity, reducing 
mortality and establishing sustainable community-based 
livestock extension services. 

The Community based approach

The intervention adopted a participatory, community-led 
approach that strengthened local institutions, built the 
capacities of village-level livestock service providers 
and promoted low-cost scientific management practices. 

The intervention began with a comprehensive baseline 
survey and goat population assessment covering 
all target villages. Household profiling generated 
information on flock size, breed composition, feeding 

practices, housing conditions, disease incidence, 
mortality, breeding systems and access to veterinary 
services. High mortality was one of the major concerns 
identified at the beginning of the intervention. The 
baseline information recorded an average herd size of 
5.5 goats per household. Kid mortality was reported at 
30–35%, while adult mortality was around 15%. Limited 
access to timely veterinary services and inadequate 
preventive care contributed to these losses. The survey 
also identified existing knowledge gaps and village-
specific constraints, enabling the project team to design 
need-based interventions and prioritize vulnerable 
households. This evidence-based planning ensured 
efficient resource allocation and established benchmark 
indicators for monitoring project outcomes. 

Village-level Goat Producer Groups (GPGs) were 
established to encourage collective learning, community 
participation and farmer-to-farmer knowledge exchange. 
These groups served as platforms for discussing animal 
health issues, organizing vaccination and deworming 
campaigns, sharing locally available feed resources 
and promoting scientific goat husbandry practices. 
Regular meetings strengthened social cohesion and 
enabled members to collectively address production 
and marketing challenges while encouraging greater 
participation of women in livestock management. To 
strengthen institutional coordination, Block Level Goat 
Clusters (BLGCs) were formed in Gudvella and Saintala 
blocks.

The cluster approach facilitated collective planning, 
knowledge sharing, exposure visits and improved access 
to government livestock development programmes. 

Table 1: Some impact indicators

Indicator Before Intervention After Intervention
Goat production Traditional extensive production; limited 

scientific management
Scientific feeding, breeding, housing and health management 
adopted

Goat mortality High mortality due to diseases and inadequate 
preventive care

Regular deworming, vaccination and doorstep veterinary support.

Mortality reduced from 30% to 10%.
Feed 
management

Seasonal feed scarcity and dependence on 
available natural resources

Azolla, crop residues, tree leaves and locally prepared balanced 
feed promoted

Market access Weak market linkages and low bargaining 
power

Goat Producer Groups and Block Level Goat Clusters strengthened 
collective marketing

Goat sales Individual/small-scale marketing Collective marketing through producer institutions planned
Farm income Low income from traditional goat rearing Improved productivity, reduced mortality (confirmed, looking at the 
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Organizing farmers into clusters also enhanced 
economies of scale for input procurement, disease 
surveillance and future market linkages. 

Building local capacity

Demonstrations and practical training programmes 
introduced farmers to improved goat husbandry 
practices, including scientific housing, kid management, 
balanced feeding, breeding management, sanitation 
and record keeping. Farmers were encouraged to adopt 
simple and affordable improvements that enhanced 
animal welfare and productivity without increasing 
production costs. Practical demonstrations enabled rapid 
adoption of improved management practices suitable 
for smallholder production systems. Farmers also 
received training on preparing balanced feed mixtures 
using locally available ingredients, thereby reducing 
dependence on commercial feed while improving animal 
nutrition and growth performance. 

Towards better nutrition and health

To address feed scarcity, low-cost feeding strategies 
using locally available crop residues, tree leaves 
and agricultural by-products, was promoted. 
Azolla cultivation was introduced as a protein-rich 
supplementary feed that could be produced with minimal 
investment at the household level. 

The rich indigenous knowledge available within 
rural communities was documented and promoted 
for managing common goat ailments. Farmers were 
trained to prepare herbal formulations from locally 
available medicinal plants for minor health problems, 
wound management and parasite control. These low-
cost practices complemented modern veterinary care, 
reduced treatment expenses and encouraged sustainable 
use of local biological resources. 

Preventive healthcare formed the cornerstone of the 
intervention. Regular deworming and vaccination 
campaigns were organised in convergence with the 
Department of Veterinary Services to reduce the 
incidence of infectious and parasitic diseases. Goat 
Cadres mobilized farmers, maintained treatment records 
and assisted veterinary personnel during village-level 
health camps. 

This community-based preventive healthcare system 
significantly improved access to animal health services 
and contributed to lower mortality among goats. The 
project reports an early reduction in mortality from 
around 30% to 10% in the intervention experience. 
However, as the programme is still continuing and 
systematic long-term monitoring is underway, these 
changes need to be tracked further to understand the 
sustained impact of the intervention.

A training session on ethnoveterinary practices in Saledmak village
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Box 1: Bhama’s growing herd

The experience of Bhama Bhoi from Bakbahal village in Ghuna 
Gram Panchayat of Gudvella Block illustrates the potential of 
regular support and improved management. A 48-year-old tribal 
farmer, Bhama lives with her four-member family and depends 
on daily wage labour, one acre of farmland and forest produce 
for her livelihood.

Initially, she owned six goats and did not have a proper goat shed. 
The animals were kept around 10 km away in Rajkel village, 
making their management difficult. Through the goat intervention, 
she received support for a goat shed and participated in training 
on improved management, timely deworming, vaccination and 
low-cost feeding.

Over two years of support, her herd increased from six to 20 
goats. During the last year, she sold two goats for ₹ 20,000 and 
used part of the income to purchase two additional goats. Her 
present herd includes 14 females, including four kids, and six 
males. Her experience demonstrates how better housing, regular 
animal healthcare and improved management can strengthen an 
existing livelihood asset.

Goat cadre as local livestock extension agents

A major innovation of the programme was the 
development of village-based Goat Cadres as community 
livestock resource persons. Selected women and youth 
from intervention villages received intensive training 
on scientific goat management, disease identification, 
first aid, feeding practices, breeding management and 
extension communication. 

To further strengthen local technical capacity, selected 
Goat Cadres underwent advanced training at the 
ICAR–Central Institute for Research on Goats (CIRG), 
Mathura. The exposure enhanced their knowledge on 
scientific breeding, disease management, nutrition, 
fodder production and enterprise development. 
On returning to their villages, these trained cadres 
disseminated the acquired knowledge through farmer 
trainings, demonstrations and field advisory services, 
ensuring that advanced technical expertise reached even 
remote livestock-rearing communities. 

These trained cadres became the first point of contact 
for livestock keepers, providing doorstep advisory 
services and facilitating timely veterinary interventions. 
The model substantially reduced farmers’ dependence 
on distant veterinary institutions while creating local 
employment opportunities for rural women. 

Institutional convergence 

The success of the Goat Cluster initiative was 
strengthened through close convergence with the 
Department of Veterinary Services. The Block level 
federated institutions linked village producer groups 
with technical agencies, veterinary departments and 
markets. Veterinary professionals supported vaccination, 
deworming, technical training and field demonstrations, 
while the project mobilized community institutions and 
Goat Cadres to ensure effective implementation. This 
collaborative model combined institutional expertise 
with community ownership, creating a sustainable 
livestock extension system that can continue beyond the 
project period. 

Some notable outcomes

With improved feeding, healthcare and breeding 
practices, farmers were able to increase goat survival, 
body weight and market value, thereby enhancing 

household income and livelihood security. Table 1 
provides some qualitative impact that the initiative made 
on goat farming livelihoods.

Lessons from Balangir

The project generated several important lessons for 
sustainable livestock development in drought-prone 
regions. 

●	 Community institutions are essential for improving 
access to livestock services and ensuring long-term 
sustainability. 

●	 Locally trained Goat Cadres can effectively bridge 
the gap between livestock farmers and formal 
veterinary services while creating employment 
opportunities for rural women and youth. 

●	 Low-cost feeding technologies and ethnoveterinary 
practices, when scientifically promoted, can 
substantially reduce production costs without 
compromising animal health. 

●	 Preventive healthcare through regular deworming 
and vaccination is more economical than curative 
treatment and significantly lowers livestock 
mortality. 35
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●	 The experience also demonstrated that integrating 
indigenous knowledge with scientific management 
and fostering convergence among community 
organizations, technical institutions and government 
departments creates a resilient and scalable livestock 
development model suitable for resource-poor 
farming communities.

The Community-based Goat Cluster Development 
initiative in Gudvella and Saintala blocks demonstrates 
that sustainable goat production can significantly 
strengthen rural livelihoods when supported by strong 
community institutions, local technical capacity and 
low external input management practices. The model 
offers a practical and replicable approach for promoting 
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sustainable livestock production in other drought-prone 
regions of India.
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