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Preface...

“Integrated Farming Systems is not merely about choosing
different crops, but about mastering the art of their
proportion—Dr Magada”

Agriculture has long been the backbone of India’s economy, providing livelihood,
sustenance to a majority and food for the entire population. However, this backbone is
gradually weakening due to multiple interconnected challenges. Over 85% of Indian farmers
are small and marginal, owning less than 2.5 acres of land. On such fragmented landholdings,
mechanized and large-scale commercial farming becomes unviable, both technically and
economically. In this scenario, Integrated Farming Systems (IFS) are no longer optional —but
a necessity for today’s farmers.

While Indian agriculture was historically integrated —combining crops, livestock,
horticulture, and other allied activities—the current realities demand a complete rethinking
of this model. The emerging issues such as declining landholdings per capita, youth
migration to cities, accelerating urbanization, soil degradation, emergence of new pests and
diseases, stagnant or declining crop yields, dependency on middlemen, escalating input
costs, and climate change impacts have compounded the distress.

In this changing scenario, it is no longer sufficient for farmers to only know the biological
aspects of farming. They must be economically literate and entrepreneurial. There is a
pressing need to train farmers in agri-business management principles, especially in
understanding the Minimum Scale of Economy (MSE), Return on Investment (Rol), and
Benefit-Cost Ratio (BC Ratio) and Innovative Marketing Strategies.

“Integrated Farming System is not merely about choosing different crops, but about
mastering the art of their proportioning.” Additionally, farmers need to be exposed to
modern marketing strategies, value addition, and direct-to-consumer approaches to improve
profitability.

Unless farmers are empowered with this economic perspective, the
sustainability of agricultural production will continue to be at risk. A

timely shift in focus—from mere production to profit-oriented, resource-
efficient, and market-driven farming —is essential to safeguard the future
of Indian agriculture. Most of the photos used here are taken by me; but
some are taken from the social media. I would like to thank all the original
creators for their effort. I appreciate the efforts of Sadguru Printers,
Mangaluru for printing the book beautifully.

Dr Shivakumar MAGADA
Professor of Aquatic Biology
shivakumarmagada@gmail.com
+91-99457 83906/http://seamc2.com



Integrated Farming Systems

Integrated Farming Systems involve combining two or more agricultural
activities within the same area, optimizing the use of inputs, space and labour. In
many cases, the by-products or waste from one component serve as valuable inputs
for another. This synergy boosts overall farm productivity and increases income for

the farmer.

This traditional understanding of Integrated Farming Systems (IFS) is no
longer sufficient in today’s context. The challenges faced by modern agriculture—
such as declining landholding sizes, increasing input costs, climate change, and labor
shortages —demand the inclusion of additional components to make IFS economically
viable and sustainable. That's why this handbook carries the subtitle “Fundamental
Rethinking.”

While the core scientific principles of IFS remain unchanged, the way we apply
them must evolve. Farming can no longer be approached purely from a biological or
ecological standpoint; it must be assessed through the economic lens. Farmers need
to consider factors like Return on Investment (Rol), Minimum Scale of Economy
(MSE), market trends, and risk management strategies. The new generation of IFS
must integrate high-value crops, value addition, non-farm enterprises, smart

technologies, and innovative marketing models.

This shift calls for a restructuring of our understanding of IFS—from a
traditional, practice-based approach to a dynamic, market-responsive, and

economically resilient farming strategy.
How to choose the different components:

The selection of appropriate components for an Integrated Farming System
(IFS) is not a one-size-fits-all approach. It requires careful consideration of multiple
farm- and farmer-specific factors to ensure sustainability, economic viability, and
efficiency. The components—such as crops, livestock, poultry, fisheries, horticulture,
beekeeping, agroforestry, or value-added enterprises—must be chosen thoughtfully,

based on a variety of resource parameters and contextual realities:

1. Agro-ecological situation (location): Different regions have distinct climates,

rainfall patterns, altitude, and temperature ranges. For instance, rice—fish



systems may work well in high rainfall areas with waterlogged fields, while
dryland regions may benefit more from drought-resistant crops combined with
small ruminants or agroforestry models.

Soil type: Soil characteristics such as texture, fertility, salinity, and drainage
capacity influence the kind of crops or trees that can be grown successfully. For
example, sandy soils may favor groundnut or millet, while clayey soils may
support paddy or sugarcane.

Water availability: This is a critical factor in deciding the inclusion of water-
intensive components like aquaculture or horticulture. Farmers with limited
water resources may focus on rainwater harvesting, drip irrigation, or crops
that require less water, integrating livestock or vermicomposting to enhance
productivity without exhausting water supplies.

Market potential: Farming systems should align with what is in demand in
nearby markets. There’s little use in growing a crop or producing a product
that cannot be sold easily or profitably. Value addition, local consumer
preference, transport costs, and storage feasibility should influence the
selection of components.

Farmer’s capability and interest: The success of IFS depends heavily on the
skills, interests, and experience of the farmer. A farmer with experience in
poultry or dairy is more likely to manage those enterprises effectively than one
without any background.

Financial status: Not all components require equal investment. Some, like
dairy or aquaculture, may demand higher initial capital, while others like
backyard poultry or composting are low-investment options. The system
should be scaled and structured based on the financial capacity of the farmer.
Ethical, cultural, or social considerations: In some communities, cultural
beliefs or taboos may restrict certain activities—like piggery or fish farming.
Ethical choices, such as organic farming or cruelty-free practices, may also
influence the component selection.

Existing farm advantages: Any inherent strengths—like proximity to a water
body, access to forest produce, availability of family labor, or existing
infrastructure—should be factored in to maximize returns and minimize

additional investments.
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In essence, a successful IFS model must be custom-tailored, considering all
these interrelated variables. The ultimate goal is to create a balanced, synergistic
system where every component supports the other, optimizing resource use,

enhancing resilience, and ensuring a steady income for the farmer.

In this manual, the narration begins with fisheries-related activities, as water is
considered the most critical and limiting resource in any integrated farming system
(IFS). Since the availability and management of water govern the feasibility of
multiple farm components, it is logical to prioritize and examine the fisheries-based
IFS in detail. The chapter critically analyses the practical aspects, benefits, challenges,
and integration possibilities of aquaculture within the broader farming system.
However, it is important to emphasize that this sequencing is not prescriptive.
Farmers are encouraged to adapt and customize the system based on their local
conditions, resource availability, and personal interests —whether that involves crops,

livestock, horticulture, or other allied enterprises.

-
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Allocate 5-10% of the land area for constructing an earthen pond. If water is
abundantly available, maintain a depth of around 6 to 7 feet. In water-scarce regions,
consider increasing the depth to 10 to 12 feet to ensure adequate storage. If the entire
area is sandy and water does not retain, then go for plastic lining as shown in the
below picture. Ensure that the pond is securely fenced to prevent accidental entry by
children or animals. In certain cases, if the farmer do not want to dig a pond, they can

have circular fish rearing tanks and go for fish culture.






Minimum Scale of Economy (MSE)

Entrepreneurs and farmers must learn the economics before the technology or
biology or any production processes. Unless you understand the Minimum Scale of
Economy (MSE), one must not venture into any business. MSE is referred as different
terminologies in economics. But this MSE can be understood by any common man

when it is put it in the simple language without using economic jargons.

Minimum Scale of Economy (MSE) refers to the smallest level of output at
which a firm/farm/any business can produce efficiently and achieve the lowest

average cost of production.

In business terms:

It's the threshold point where a firm begins to benefit from economies of
scale—reductions in cost per unit due to increased production. Producing below this

level means the firm faces higher per-unit costs, making it less competitive.

Key Characteristics of MSE:

» Cost Efficiency: At MSE, fixed costs (like machinery, rent, admin) are spread
over enough units to reduce average costs significantly.

» Benchmark for Viability: It acts as a benchmark for deciding whether an
enterprise is financially viable or not.

» Industry-Specific: The MSE varies by industry. For instance, a software

company may reach MSE at a smaller scale than an automobile manufacturer.

Example: If it costs 310 lakh per month to run a factory (fixed cost) and it can produce
10,000 units, the cost per unit is ¥100. But if it only produces 1,000 units, the cost per
unit becomes 1,000, which may be too high for the market. So, producing 10,000
units is the Minimum Scale of Economy for that firm to the keep the CoP at Rs.

100/unit. Always the MSE is decided on the basis of production of a single unit.

This below graph shows how average cost per unit changes with output. The
Minimum Efficient Scale (MES) is the output level where average cost is at its lowest
— marked by the dashed line. Producing beyond this point does not significantly
reduce cost and may even increase it due to diseconomies of scale. Production level
anything below the MES point will not be economically viable. In simpler terms, the
Cost-Benefit Ratio (CB Ratio) can be considered to fall at 1.0. This concept is



fundamental and must be clearly understood by anyone involved in business

operations.
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Fig 2. Graph representing Minimum Scale of Economy

However, it is important to recognize that the CB Ratio is not a fixed figure
across all situations; it can fluctuate based on various influencing factors such as
technological advancements, the quality and availability of human resources (men),
and the cost and accessibility of materials. These elements are dynamic and can differ
significantly depending on the location, market conditions, and prevailing
circumstances. However, drawing from fundamental economic principles, it is
essential to conduct a thorough prediction and evaluation of potential outcomes

before implementing any project.

Interestingly, among the traditional "4Ms" of business—Men, Material,
Machine (Technology), and Money —the element of 'Money' tends to remain relatively
constant. Its value and basic function as a medium of exchange do not dramatically
shift with geography or season, even though its purchasing power may vary slightly.
Therefore, while the other variables introduce complexity and variability into the CB
Ratio, Money serves as a relatively stable foundation upon which these fluctuations
are assessed.

Understanding these nuances is critical for making informed business decisions and

for accurately evaluating the viability and sustainability of any enterprise.

Agriculture Economics

Across India, a significant majority —over 85%—of farmers fall into the
category of small and marginal landholders, with an average landholding size of less

than 2.5 acres. This structural reality poses substantial challenges to the adoption of



advanced scientific agricultural practices and large-scale mechanization. Simply put,
such modern techniques often demand a scale and investment that these
smallholdings cannot support, rendering them economically unviable under current

conditions.

The economic sustainability of agriculture, in general, is under serious strain.
Even with government interventions such as the Minimum Support Price (MSP)
scheme—designed to provide a financial safety net for farmers—the viability of
farming remains questionable. A critical issue lies in the methodology used to
calculate MSP: it consciously excludes the managerial or administrative costs borne
by the farmer. These include time, effort, decision-making responsibilities, risk
management, and other non-labour yet essential contributions, which are integral

components in any comprehensive economic evaluation.

In classical economics, the managerial cost is a legitimate and unavoidable
factor in the cost of production. By omitting this crucial element, the actual economic
burden on farmers is underestimated, leading to policy decisions that do not fully
address the realities on the ground. Over time, the cumulative losses incurred by
ignoring such hidden costs not only demoralize the farming community but also
generate a compounding effect—deepening financial distress, eroding rural

livelihoods, and contributing to broader agrarian crises.

Hence, without a structural overhaul in how agricultural economics are
assessed and supported, especially for small and marginal farmers, true viability

remains elusive. This can be explained very well with the following example.
Economics of Paddy Cultivation

India, the second largest rice growing country and largest exporter in the

world, plants rice over an area of about 43 million hectares (mh) and produces around
125 million tonnes (mt) of rice with yield level still remaining low at around 2.85 t/ha.
While the global average production is 4.374 t/ha and India stands 57* rank in the
paddy yields. Even by considering the commercial paddy growing area, according to
data from IndexMundi, India's average milled rice yield is approximately 4.0 metric
tons per hectare. India ranks 50th globally in terms of rice yield per hectare.
The average paddy yield in Karnataka state is 2,500 kg per acre (equivalent to 4,000
m?). The Cost of Cultivation (CoC) for this area is 336,000. With the Government’s
Minimum Support Price (MSP) of Rs. 2300/100 kg, the Gross Revenue (GR) is 357,500
(Rs. 2300 X 25), resulting in a Net Profit of 321,500 (Rs. 57,500 —Rs. 36,000).



To analyze the unit economics, we compute revenue and profit on a per-square-meter

basis:

Gross Revenue per m? =357,500 + 4,000 m? =X14.375
Net Profit per m? = 321,500 + 4,000 m? = ¥5.375

To determine the Minimum Scale of Economy (MSE)—i.e., the minimum land area
required to recover the CoC—we divide the total cost by the gross revenue per unit

area:

MSE =336,000 + ¥14.375 = 2,504.34 m?

This implies that an area of 2,504.34 m? is the break-even point, where the Cost-
Benefit (CB) ratio = 1.0. Any production beyond this area (i.e., the remaining 1,495.66
m?) contributes to economic profit. Thus, cultivating paddy on less than 2,504 m? is
not economically sustainable under the given cost-revenue structure.

The CB ratio of the above economics is calculated by dividing the gross revenue by

net profit and it is:

Rs. 57,500 + Rs. 36,000 =1.597

This implies that for every X1 invested in paddy cultivation, a profit of 0.597
(59.7 paise) is realized. In economic terms, the minimum viable yield to break even is
approximately 1,565 kg per acre (or 3,913 kg per hectare). Yields below this threshold

render the enterprise economically unviable.

In many coastal regions of India, the actual paddy yield ranges between 1,200
to 1,400 kg per acre, which falls significantly short of the viability benchmark. As a
result, paddy farming in these areas has become economically unsustainable,
prompting many farmers to abandon the practice. Additionally, high labour costs in
coastal regions further exacerbate the economic unviability of paddy cultivation in

these areas.



Here is a graphical representation showing the Minimum Scale of Economy
(MSE) and the Profitable Area in paddy cultivation.

Graphical Representation of Minimum Scale of Economy (MSE)
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However, the initial analysis does not present the complete economic picture.
The earlier calculation overlooks a critical component — managerial or supervisory
costs. In practical terms, the manager is expected to visit the paddy field for
supervision on approximately 50 out of the 120 days of the cropping cycle. If we
attribute a notional managerial cost of ¥I500 per day, the total supervisory cost
amounts to 325,000.

When this cost is factored in, the adjusted net profit becomes:
Net Profit (after managerial cost) = 321,500 — 325,000 = —X3,500

This implies an effective loss of %3,500 from cultivating paddy on one acre.
From an opportunity cost perspective, if the same four-month period were allocated

to other economically viable activities, the individual might generate a higher return.

Nonetheless, it's important to understand that as the scale of cultivation
increases, the cost of cultivation (CoC) per unit area tends to decline, primarily
because managerial costs do not increase proportionately with area. For example, if
the same cultivation activities are undertaken on one hectare (10,000 m2) — 2.5 times

the original area — the projected profit scales proportionally:
Gross Profit (before managerial cost) = 321,500 x 2.5 = ¥53,750

After accounting for the same fixed managerial cost of 325,000:



Adjusted Net Profit (1 hectare) = ¥53,750 — 325,000 = 328,750

Spread over four months, this results in a monthly return of 7,187.50.
Agricultural laborers typically earn between X15,000 and 18,000 per month. In many
cases, their steady income places them in a better financial position than the farmers

who employ them.

Thus, these figures underline an essential principle in farm economics: small-
scale paddy cultivation may be economically unviable, whereas expanding the area
under cultivation can lead to economies of scale, improved profitability, and more
rational use of managerial input. These insights are critical for making informed

decisions on whether or not to pursue paddy farming as a viable enterprise.

In regions such as Tanjavoor in Tamil Nadu, and Raichur and Sindhanur in
Karnataka, India, the paddy yield can reach impressive levels of 3,800 to 4,000 kg per
acre. In smaller-scale paddy farms, farmers can typically expect to harvest between
1.5 to 2.0 tons of paddy straw per acre. This straw is a valuable by-product, often sold
at a rate of Rs. 4 per kilogram, allowing farmers to generate an additional income of
around Rs. 6,000 to Rs. 8,000 per acre from its sale. Throughout the entire process,
factors such as natural calamities, pests, diseases, and other related issues have been

overlooked.

However, in large-scale paddy farms where mechanical harvesters are
employed, the situation is different. These machines tend to cause significant damage
to the paddy straw, resulting in little to no straw being available for collection. This
mechanical harvesting method, while efficient in terms of time and labour, limits the
opportunity for farmers to capitalize on the sale of paddy straw, which can otherwise

be a profitable additional-income.
Fodder Vs Food Crop

Farmers often hesitate to adopt new or diversified farming systems due to a
deep-rooted fear of uncertainty and limited capacity to take financial or operational
risks. This reluctance is further reinforced by social stigma, where deviating from
traditional practices is often frowned upon within their communities. Additionally, a
lack of awareness or access to reliable information about alternative farming methods

contributes to their continued reliance on monocropping.



Compounding this issue is the fact that many farmers do not maintain detailed
economic records of their farming activities. Without proper tracking of input costs,
returns, and losses, they are unable to fully assess the profitability or inefficiencies of
their current practices. Over time, this lack of financial insight leads to a significant
compounding effect—small losses or missed opportunities accumulate, ultimately
resulting in long-term economic strain and stagnation in farm productivity and

income growth.

Dakshina Kannada, one of the prominent coastal districts of Karnataka, India,
is traditionally known for its paddy cultivation. However, the average yield of paddy
in this region has been consistently lower than the state average, standing at
approximately 1700 to 1800 kilograms per acre, compared to the Karnataka state

average of around 2500 kilograms per acre.

When even those farmers who achieve the state average yield are facing
economic losses, it raises a critical question—how can coastal farmers, who typically
have lower productivity, expect to earn sustainable profits? In such circumstances, it
becomes essential for farmers to diversify their agricultural activities based on local

demands and regional advantages.

One promising avenue in Dakshina Kannada is dairy farming, which is
witnessing steady growth. However, despite this positive trend, there is a significant
gap in local fodder availability. Dairy farmers in the region are currently sourcing
shredded maize from Belgaum—located nearly 700 kilo meters away—and paddy
straw from districts like Hassan and Mandya, which are 200 to 500 kilo meters distant.
This heavy reliance on fodder from far-off places not only increases production costs

but also reduces the overall profitability and sustainability of the dairy sector.

To address this, local cultivation of green fodder and better integration between
crop and livestock systems could be a viable strategy, offering farmers a more self-

reliant and cost-effective approach to agricultural diversification.

Fodder maize demonstrate impressive productivity, yielding over 400 tonnes
per hectare annually. At a conservative market price of 23 per kilogram, this translates
to a gross revenue of ¥12,00,000 per hectare. With cultivation costs accounting for
approximately 30% of the gross income —estimated at ¥4,00,000 per hectare—the net
profit stands at %8,00,000 per hectare.



The other varieties like, ‘Hybrid Napier-343" yields 150-170 t/ha, while ‘Gini
grass’ yields 120-130 t/ha fetches the gross revenue of Rs. 4,80,000 and Rs. 3,75,000
respectively. Depending on the region, soil type and availability of water, one can

chose the right crop.

In contrast, paddy cultivation yields a significantly lower economic return.
Assuming two cropping cycles per year with an average gross return of 328,750 per
crop, the total annual revenue from paddy is 357,500 per hectare. When broken down
on a monthly basis, paddy cultivation offers an income of approximately 34,792, while
fodder cultivation yields a more robust monthly return of 366,666 from fodder maize,

Rs. 28,000 pm while growing Napier and Rs. 21,875 pm from the Gini grass.

This comparison highlights the superior economic viability of fodder
cultivation over paddy, especially in regions where market demand for livestock feed

is growing and input-output efficiency is critical for profitability.
Continuous Improvement Program

Even in agriculture, agronomic practices cannot remain static. They must
evolve and adapt over time in response to changing conditions and new knowledge.
This concept is best illustrated through the following example. In the foothill regions
of the Western Ghats, paddy cultivation is predominantly based on the popular
variety known as 'Bhadra." However, the average yield of this variety remains
relatively low, ranging between 1200 to 1400 kilograms per acre. One of the major
agronomic challenges in both the foothills and coastal areas is soil acidity, which
hampers nutrient availability and crop performance. Farmers in these regions
traditionally rely on the application of cow dung as a natural manure. While this
practice supports organic farming principles, it inadvertently contributes to increased

soil acidity over time.

Through our field research and soil analysis, it was discovered that a significant
deficiency of the essential micronutrient zinc was prevalent in these acidic soils. To
address this issue, we recommended the application of zinc sulphate at the rate of 2
kilograms per acre. This simple intervention had a remarkable impact—resulting in a
substantial yield increase of nearly 70%. This finding highlights the importance of
balanced nutrient management and the need for region-specific soil health

interventions to revitalize paddy farming in these ecologically sensitive areas.



It is important to note that even farmers who manage to achieve the state
average often find themselves operating at a financial loss due to rising input costs,
labour shortages, and market price fluctuations. In this context, one must question: if
those attaining higher yields are struggling to make ends meet, how can paddy
cultivation in the coastal belt, with significantly lower productivity, remain

economically viable?

The consequences of this unprofitable scenario are already visible. Over the
past decade, more than 25,000 hectares of paddy fields in Dakshina Kannada have
either been converted for non-agricultural purposes such as real estate, infrastructure,
and commercial development, or have simply been left uncultivated, turning into
fallow lands locally known as Hadilu. This shift signals not only a decline in traditional
agriculture but also raises serious concerns about food security, rural livelihoods, and

the long-term sustainability of land use in the coastal region.

Enhancing paddy production by applying academic and scientific
knowledge—such as correcting micronutrient deficiencies with zinc sulphate—is
certainly one viable strategy. However, an alternative approach is to market the crop
as ‘organic produce’ by avoiding chemical inputs altogether, which can fetch a

premium price in niche markets.

A farmer once approached me with a concern: his small fish pond, measuring
just 150 square meters, was overrun with what he considered a weed —lotus plants. I
advised him to consider harvesting and selling the lotus instead of removing it. To his
surprise, he now earns approximately 315,000 annually from selling lotus, with
virtually no investment. To achieve the same profit through paddy cultivation, he
would have to farm in one acre of land —demonstrating that sometimes, value lies not

in replacing what we see as problems, but in rethinking them.

The principles of science are universal —they do not change with geography,
status, or background. The success achieved by the best-performing farmers is not out
of reach for others; it is a result of disciplined effort, timely action, and adherence to
proven methods. Likewise, the breakthroughs demonstrated in research laboratories

are not fantasies—they represent real possibilities that can be translated into the field.

However, what separates success from struggle is not access to magic, but a
commitment to process. There are no shortcuts or secrets in scientific farming. The key
lies in consistently following the right methodology, just as the most successful

farmers do. Observing, learning, adapting, and executing precisely —these are the real



tools that turn potential into productivity. In other words, anyone can achieve

excellence, but only if they are willing to trust the process, stay informed, and apply

knowledge with sincerity and patience.

Table 1. India’s productivity difference in major agricultural and aquaculture
crops, Comparing with world averages or leading countries

(Based on latest available FAO estimates~)

Productivity Gap

50-60% lower
40% lower
70% lower

Comparable
45% lower

70-75% lower
75% lower
30% lower

Higher than global
average
80% lower

70% lower
20-40% lower
50-60% lower

65% lower

30% lower
70% lower

Unattainable gap

Attainable gap

Crop/Product India's Average World Average/Leading
Yield Country
Rice (Paddy) 2.7-3.0 t/ha China (6.7 t/ha)
Wheat 3.5t/ha China (5.7 t/ha)
Maize 3.0 t/ha USA (10.9 t/ha)
Sugarcane 78-80 t/ha Brazil (75-80 t/ha)
Potato 23-25t/ha Netherlands (45-50 t/ha)
Onion 5-18 t/ha South Korea (65 t/ha)
Garlic 5.5-6 t/ha China (22 t/ha)
Mango 8-10 t/ha Mexico (13-14 t/ha)
Banana 35 t/ha Global avg. (20-25 t/ha)
Milk (per 1,700-2,000 1/year USA (10,000 1/year)
animal)
Eggs (per 80-90 USA (>300 eggs/hen/year)
hen/year) eggs/hen/year
Aquaculture 3.0-5.5 t/ha/year China (6-9 t/ha/year)
(fish)
Marine 2.4 t/vessel /year Developed Nations (5-6
Fisheries t/vessel/year)
Coffee 800 kg/ha Brazil (2,200 kg/ha)
Tea 2,300-2,500 kg/ha Kenya (3,500 kg/ha)
Cotton 500-550 kg lint/ha = China (1,800-2,000 kg/ha)
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Table 2. Average Fish Productivity of Carps in India (Per Hectare per
Year)

Farming System Productivity Remarks
(tons/ha/year)
Traditional (extensive) 1.0-2.0 No fertilization, minimal feed
Improved Traditional/Semi- 2.5-4.0 Use of organic manure, liming,
Extensive occasional feeding
Semi-Intensive Culture 4.0-6.0 Supplemental feeding, water
quality management
Intensive Culture 6.0 —10.0+ Pellet feed, aeration, fertilization,
regular monitoring




Paradox of Dairy Farming

Dairy farming is one of the oldest and most dependable livelihood activities
practiced by rural communities across the world. Traditionally, it was a low-cost
enterprise, relying heavily on natural pasturing, green fodder, and farmyard manure.
However, with time, the dairy landscape has changed significantly. One of the
pressing issues today is the shortage of skilled labour for milking, feeding, and herd
management. Unlike in the past, when dairy farming was integrated with cropping
and grazing systems, the shrinking landholdings and disappearance of common
grazing lands have forced farmers to depend largely on purchased feed inputs,
especially commercial concentrates.

The price of concentrate feed has now surged to more than 340 per kilogram.
A standard feeding practice demands around 1 kg of concentrate for every 2.5 litres
of milk produced, significantly raising the input cost for farmers. Despite this, when
calculating the Minimum Support Price (MSP) for milk, most government agencies
consider only the operational expenditure (OPEX) during the milking period. This is
a flawed method, as it completely ignores the expenses incurred during the dry
period, as well as management and fixed costs.

In a medium-scale dairy farm, the estimated cost of production (CoP) of milk
is around %31 per litre, factoring in feed, labour, health care, and basic operational
needs. For such farmers to remain viable, the farm gate price of milk should ideally
range between ¥40-345 per litre. In contrast, small-scale dairy farmers who primarily
use family labour and local feed resources manage to produce milk at a lower CoP—
around 321-%24 per litre. However, this estimate typically excludes management
costs, such as the value of the farmer’s time, opportunity cost, and risk management—
factors that would never be overlooked in any other business. Unfortunately, this
practice of excluding real management costs has become normalized in dairy
economics, effectively training farmers to undervalue their own contribution. This not
only leads to miscalculated profitability but also enables middlemen and processors
to capture disproportionate margins, further weakening the position of the actual milk
producers.

Table 3. Scale and profitability of farming

Scale Profitability Trend Reason
Small Scale 4 High per-animal Low overhead, self-labour, minimal waste, low
profit investment risk
Medium ¥ Dip in profit Higher costs without matching efficiencies
Scale (labour, infrastructure, vet)
Large Scale 4 High total and per- Economies of scale, automation, bulk buying,

unit profit professional management



Profit Curve in Dairy Farming Across Scales
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Fig 4. Graphical representation of profit margin against the scale of the dairy farming

= High profitability at small scale (around 10 cows) due to self-labour and low
overhead.

* Dip in profitability at medium scale (around 40 cows) because of increased
costs without efficiency.

* High profitability again at large scale (around 80 cows) due to economies of

scale and professional management.

Though the economics are worked out in the Excel sheet, it is essential for every
farmer to understand the basic calculations involved in day-to-day farming activities.
This hands-on understanding helps them monitor each input cost more precisely —
whether it's labour, seed, water, feed, or fertilizer. When they are aware of what goes
into each unit of production, they can better evaluate the overall cost of production.
More importantly, this awareness allows them to identify which components are
inflating costs unnecessarily, and take corrective action accordingly. In the absence of
this understanding, farmers may rely entirely on software or consultants and lose
control over their own business decisions. Therefore, knowing simple calculations not
only improves financial literacy but also empowers farmers to make timely decisions,

improve efficiency, and ultimately increase their profits.



Total Cost of Inputs (X)
Cost of Production (X/kg) =

Total Output (kg)

Total Cost of Production
% Cost Contribution of Component =
Cost of the Component

Total Costs (Costs)
BC Ratio =
Gross Returns (Benefits)

Total Investment




Fishes

Catla

Rohu

Mrigal

Grass Carp

Silver Carp
Common Carp
Tilapia

Total

Opex

Floating Feed (28/4)
Cowdung

Lime

Watch & Ward
Transportation
Misc.

Total Opex
Capex/ha
Construction cost
Pipes and aerators

Table 4. Economics of Fish Farming in Semi-Intensive Systems in 1 ha (10000 m?)

Number/ha

2000
2000
500
1000
500
2500
1500
10000

feed and watchman shed

Misc.
Total Capex

Survival

%

0.8
0.8
0.8
0.9
0.8
0.9
0.9

Prodn.

(Kg)

1600
1600
400
1350
600
2250
540
8340

Seed Cost

(Rs.)

2000
2000
2000
2000
500
2500
3000
14000

560448
10000
2500
150000
10000
20000
766948

300000
200000
25000
20000
545000

Gross
Revenue
(Rs.)
192000
192000
48000
162000
60000
270000
54000
978000

Net Profit CoP (Rs.)
(Rs.)
57600
57600
14400
48600
18000
81000
21600

211052 91.96

%C3*

67.2

1.19

0.29

17.98

1.19

2.39

Rol

27.51

BC Ratio

1.27

Income/Month
(Rs.)

17587.66

*%C3= Percentage Cost Contribution of Component; BC Ratio=Benefit Cost Ratio; RoI=Return on Investment; CoP=Cost of Production



Table 5. Economics of Integrated Farming Systems in 1 ha (Actual: 10370 m?)-A Case Study of Mr Rajesh Kotian, Panapila
Village, Moodabidre, Dakshina Kannada

Component Area (m2)
Paddy 2000
Dairy 100
Goat 200
Fishery 1500
House 150
Coconut 200
Areca 6000
Poultry 200
Honey 20
Total 10370
Opex
Fish feed
Lime
Labour
Transportation
Misc.

Total Opex

Capex/ha Cost/m?2
Construction 30
cost

Pipes and

aerators

Feed and watchmen shed
Misc.

Total Capex

No. of  Production (Kg) Expenditure

Animal (Rs.)

0 800 15000

7 10950 229950

15 225 30000

1600 1600 71000

0 0 0

100 2000 10000
1000 3000

125 250 12500

10 25 2000

18850 370450

700 63000

2500

25000

10000

20000

490950

45000

20000

0

10000

75000

Gross Revenue
(Rs.)
22400

383250
195000
320000
0
30000
750000
62500
17500
1780650

Net Profit CoP (Rs.)
(Rs.)
7400
153300
165000
249000
0
20000
50000
15500

1289700 26.04

Cost Contribution of

Component

39.37

0.13

1.32

0.53

1.06

Rol

262.69

BC
Ratio

3.62

Income/Month
(Rs.)

107475



Table 6. Economics of Murrel Farming in 1000 m?

Fishes Stocking Survival % Production (Kg) Expenditure (Rs.) Gross Revenue (Rs.) Net Profit (Rs.) Rol BC Ratio
Number/m2 4 0.8 2240 40000 672000 201600

Area (m2) 1000

Total 4000 2240 40000 672000 272260 68.10 1.68
Feed 282240

Cowdung 5000

Lime 2500

Harvesting 25000

Transportation 25000

Misc. 20000

Total Exp. 399740

* Farmers should experiment with a variety of fish species on a small scale to identify those that offer better income opportunities
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Table 7. Economics of Pacu Farming in 10000 m?

Fishes SD/‘m2 Survival Production Expenditure  Gross Revenue Net Profit Rol BC Ratio MSE (m?)
ha % (Kg) (Rs.) (Rs.) (Rs.)
Pacu 1.2 12000 80 7680 48000 998400
Rohu 0.1 1000 80 800 1000 96000
Catla 0.1 1000 80 800 1000 96000
Common carp 0.2 2000 80 1600 2000 192000
Silver 0.05 500 80 600 500 60000
Total 1.65 16500 11480 52500 1442400 513800 55.33 1.55 6437.88
Total No. /ha 16500
Feed 803600
Cowdung 5000
Lime 2500
Harvesting 20000
Transportation 25000
Misc. 20000
928600

Total Exp.




Table 8. Average Fish Productivity of Carps in India (Per Hectare per Year)

Farming System Productivity Remarks
(tons/ha/year)
Traditional (extensive) 1.0-2.0 No fertilization, minimal feed
Improved Traditional/Semi- 2.5-4.0 Use of organic manure, liming,
Extensive occasional feeding
Semi-Intensive Culture 4.0-6.0 Supplemental feeding, water
quality management
Intensive Culture 6.0 —10.0+ Pellet feed, aeration, fertilization,
regular monitoring




Magada’s Farm Science (MFSc.)

Many families are now showing interest in adopting integrated farming,
primarily to meet their household safe food needs and ensure nutritional security.
However, a common challenge they face is not knowing where or how to begin. This
manual is designed to bridge that gap—it introduces readers to the fundamental
concepts of farming, the practical challenges involved, and the basic economics they

need to understand before getting started.

Integrated farming is not just about growing multiple crops or raising livestock;
it is about making informed choices based on one's land, climate, and local conditions.
Before stepping into farming, one must first learn how to measure and assess their
land, understand different soil types, and know how to collect and analyze soil
samples. Equally important is gaining familiarity with the local weather patterns,

rainfall distribution, and seasonal variations.

Additionally, understanding the prevailing cropping patterns in the region,
proximity to local and urban markets, purchasing capacity of consumers, and the
quality of road and transport connectivity to nearby cities is vital for planning and
profitability. Without these foundational insights, farming can become more of a
gamble than a sustainable livelihood. This manual aims to prepare aspiring farmers
with the necessary knowledge and mindset to take up integrated farming confidently

and realistically.

Finance is the CRUX:

It is a hard reality that most farmers, especially small and marginal ones, lack
the capital required to upgrade their farms — be it for building proper infrastructure
like irrigation systems, fencing, sheds, storage units, or adopting improved agronomic

practices such as soil testing, use of high-quality seeds, or mechanization.

However, improvements don’t have to happen all at once. Farmers can take a
progressive approach — improving small parts of their farm year by year, starting
with what is most critical. For instance, a farmer might begin by installing a low-cost
drip system for half an acre, or by shifting from traditional seeds to improved, disease-

resistant varieties.



In this context, educated and skilled agricultural professionals — whether
scientists, agri-preneurs, NGOs, or progressive farmers — can play a critical role. They
must take the initiative to establish model farms that reflect the best practices in
integrated farming. These demonstration farms, built in strategic rural locations, can
serve multiple purposes: they become centres of knowledge, attract surrounding

farmers, and also work as aggregation hubs.

For example, in a village with scattered goat rearers and vegetable growers, a
well-equipped model farm could support 10-15 nearby farmers by training them in
improved practices. It could also coordinate collection of milk, vegetables, or fruits,
handle pre-processing like cleaning, sorting, grading, or minor value addition, and
connect them to high-value markets in urban areas or through digital platforms. This
reduces wastage, improves bargaining power, and ensures better prices. Such cluster-
based, professionally anchored models can reduce the burden on individual farmers,

build trust, and create a cooperative ecosystem where everyone grows together.

‘g'iﬂﬂ'é!:'f s




Table 9. Production and Economics of Magada’s Farm Science in 1 ha

Component Area (m?) | Numbers | Production Expenditure Gross Revenue Net CoP Rol BC Ratio | Income/Month
(Kg) (Rs.) (Rs.) Profit | (Rs.) (Rs.)

(Rs.)

Paddy 2000 0 1200 20000 45000 25000

Dairy 100 7 63875 268275 2235625 | 1967350

Goat 500 15 225 30000 195000 | 165000

Fishery 1500 1500 1200 109200 240000 | 130800

House 150 0 0 0 0 0

Millets 1000 0 200 10000 14000 4000

Fodder 400 8000 5000 32000 27000

Coconut 200 100 3000 10000 45000 35000

Vegetables 1500 5000 50000 200000 | 150000

Banana 500 200 4000 15000 48000 33000

Poultry 200 125 250 12500 62500 50000

Polyhouse 500

Honey 20 10 10 2000 7000 5000

Pre-Processing 300

Unit

Misc. 1130

Total 10000 86960 531975 3124125 | 1996650 | 12.96 | 177.09 2.77 166387.5

Opex %C3*

Fish feed 700 63000 52.5

Lime 2500 0.02

Labour 500000 5.74

Transportation 10000 0.11

Misc. 20000 0.22

Total Opex 1127475

Capex/ha Cost/m?




Polyhouse 1100 500 550000
Construction 30 45000
cost
Pipes and 100000
aerators
Goat and Dairy 700 500000
Shed
feed and watchmen shed 100000
Poultry Birds 200 20000
Goats 15 75000
Pre-Processing 300000
unit
Borewell 1 200000
Drip irrigation 50000
Misc. 10000
Total Capex 1400000
*C3= %Cost Contribution of Component: BC Ratio=Benefit Cost Ration; Rol=Return on Investment
Assumptions:
1. In the coastal region, paddy variety ‘Kaje’ yields about 16 quintals per acre, with 75% recovery as rice. The rice is valued at 350 per kilogram.
2. Swarnadhara poultry birds are grown and they fetch Rs. 250/kg
3. Honey is sold @Rs. 700 a kilo
4. Polyhouse is optional
5. Many of the costs vary depending on the region. However, the average of the country is taken for reference



Table 10. Commercial Feeds Proximate Composition

Ingredients Quantity (kg) % Protein % Fat % Crude Fibre % Carbohydrate % Ash % Moisture
Soybean 0 42 20 7 20 5 9
DoB 35 14 2 10 55 9 10
Maize 20 9 4 2.5 75 2 10
GNC 25 42 8 8 26 6 9
Fish Meal 20 60 10 0.3 5 18 7
Total Quantity 100

29.2 5.5 6.06 41.75 8.65 9.15

Total Protein Total Fat Crude fibre Total Carbohydrate | Total Ash | Total Moisture
29.2 5.5 6.06 41.75 8.65 9.15
% Protein % Fat % Crude Fibre % Carbohydrate % Ash % Moisture




IES 2.0

Next-Gen Integrated Farming System

Next-generation integrated farming does not rely on any extraordinary or far-
fetched concepts. Rather, it is built on practical, locally adaptable, and innovative
ideas that may seem unconventional but are entirely feasible and grounded in
scientific principles. These 'Out-of-the-box' strategies draw upon traditional
knowledge, emerging technologies, and interdisciplinary approaches to maximize
resource efficiency, improve resilience, and ensure sustainability. The strength of
next-gen farming lies in its simplicity, scalability, and its ability to integrate diverse
components—crops, livestock, aquaculture, energy systems, and value addition—in a
way that optimizes outputs without overburdening natural resources. However, in
Nextgen IFS, more emphasis is given to the value addition and innovative marketing

strategies.

Integrated Farming Systems (IFS) are increasingly seen as a sustainable
pathway for Indian agriculture, especially in the face of resource constraints, climate
change, and economic vulnerabilities of small and marginal farmers. Traditional
farming approaches, which focused on single cropping systems, often failed to make
optimal use of natural resources and offered little resilience to crop failure or market
fluctuations. Today, the evolving model of IFS emphasizes not only combining crop,
livestock, fishery, and forestry components but also exploring new and context-
specific combinations of crops to maximize productivity, profitability, and

sustainability.
Why Explore New Crop Combinations?
The need for new crop combinations arises from several compelling reasons:

» Agro-climatic diversity: India is home to a wide range of climates, from arid
zones to humid tropics. Crop combinations must align with local soil,
temperature, and rainfall patterns.

* Market dynamics: Consumer preferences, export potential, and urban
demands are shifting. High-value crops, vegetables, and medicinal plants are

gaining traction.



» Nutrient management: Integrating legumes, green manures, and nitrogen-
fixing crops into the system helps replenish soil fertility and reduce reliance on
synthetic fertilizers.

= Risk management: Diversified cropping reduces the risk of complete crop
failure due to pests, diseases, or extreme weather.

» Value addition and employment: Combinations that allow intercropping, off-
season production, or integration with animal husbandry create more jobs and

offer avenues for processing and marketing.
Emerging Crop Combinations in IFS Models

Across India, innovative and location-specific crop combinations are being

tested and validated. For instance:

o Ineastern and north-eastern India, the integration of rice + fish + azolla + duck
farming has shown promise for enhancing productivity and ecosystem health.

o Insemi-arid regions, combinations like millets + pulses + oilseeds (e.g., finger
millet + pigeon pea + groundnut) improve water use efficiency and promote
dietary diversity.

o In hilly and tribal belts, farmers are now adopting vegetables + spices (e.g.,
capsicum + turmeric + ginger) under shade nets or contour farming, making
best use of undulating terrains.

e In peri-urban areas, systems like horticulture (banana/papaya/Guava) +
floriculture + dairy are being promoted to meet urban market demands and
generate daily cash flow.

e Sugarcane intercropped with mentha or marigold has proved profitable in
parts of Uttar Pradesh and Maharashtra, offering additional income streams

and natural pest management.

These combinations are not just theoretical innovations but have been proven

in farmers’ fields under government schemes, NGO projects, and research initiatives.
Nutrient Recycling and Waste Utilization

Modern IFS encourages biological waste reuse, with crop residues, animal
dung, and even paddy straw being used for mushroom cultivation, biogas
generation, and vermicomposting. Some combinations like paddy straw +
mushroom cultivation + goatery + vermicompost + fodder serve as an excellent zero-

waste farming model.



Integrating Livelihood and Nutrition Goals

New crop combinations in IFS are not only about maximizing land use but also
about achieving household nutritional security. A well-planned combination that
includes leafy vegetables, pulses, fruits, and small livestock ensures that farm
families have access to balanced diets. Moreover, integrating bees and flowering crops
promotes pollination, while crops like moringa and spinach enhance the nutritional

value of farm output.
Towards Climate-Resilient Agriculture

In the era of climate uncertainty, diversified and location-specific crop
combinations offer a buffer against the impacts of droughts, floods, and heatwaves.
Combining short-duration, drought-tolerant crops like millets with deep-rooted
trees or incorporating multi-story cropping systems helps in stabilizing yields even

in adverse conditions.

The future of farming in India lies not in monoculture but in dynamic,
integrated, and diversified systems that leverage the synergy between different
components. Exploring new combinations of crops is a crucial step in making
Integrated Farming Systems more productive, resource-efficient, and farmer-friendly.
These models must be backed by strong extension support, localized research, market
linkages, and policy incentives to ensure their widespread adoption. The goal is not
just to feed the population but to nourish the planet, protect the environment, and

uplift the farmer.

Fig. 10. A. Watermelon with
maize B. Marigold with cabbage




Such diversified crop combinations not only enhance the overall productivity
and income from the same area of land, but also contribute significantly to crop
protection. By incorporating different species with varied growth habits and
biochemical properties, these systems naturally disrupt the life cycles of pests and
diseases. This effect is achieved either through spatial separation (division), which
limits the spread of pathogens and insects, or by the presence of pest-repellent crops
(distraction), which confuse or deter harmful organisms. As a result, the need for
chemical pesticides is reduced, leading to more sustainable and eco-friendly farming

practices.
X ‘\' P

Fig 11. Marigold as intercrop in the coconut farm

Earlier, farmers vary rarely used to cultivate the space available in the
mango/coconut orchards. In the recent past, farmers started cultivating marigold, ragi,
tulsi (Basil) as a intercrop and earn decent income. However, when farmers unite and
collectively decide to grow the same crop, it can unintentionally create an opportunity
for middlemen to exploit the situation and undermine their profits. Such market
concentration makes it easier for agents to manipulate prices, knowing that the entire
group depends on selling the same produce at the same time. To safeguard against
this, farmers must either establish direct links with end buyers—such as wholesalers,

retailers, processors, or consumers—or develop strong bargaining skills and negotiate



from a position of power when dealing with agents. Building producer cooperatives,
maintaining market intelligence, and exploring multiple selling channels can further

protect farmers from being at the mercy of middlemen or agents.

-

Fig. 12. Drip irrigation using used water bottles and hospital drip set and Cages

within the ponds. In the picture below is a homestay with a pond and poultry
rearing units




Farmers who own fish ponds can enhance both productivity and profitability

by cultivating improved and high-yielding fish varieties. Notable examples include
“Amrut Catla,” “Jayanthi Rohu,” and “Genetically Improved Scampi,” which are
available from the Central Institute of Freshwater Aquaculture (CIFA) in
Bhubaneshwar, India. These improved strains grow faster, have better feed

conversion efficiency, and generally fetch higher market prices.

If these premium varieties are not accessible, farmers still have several excellent
alternatives. Species such as common carp, tilapia, murrels, pangasius, and pacu are
all hardy, adaptable, and well-suited for farm ponds. Many of these fish species are
also popular for recreational fishing (angling), making them ideal for integrating into

agri-tourism or homestay-based income models.

In such a model, guests at a homestay could be offered fishing rods on rent,
turning fish catching into an enjoyable and memorable activity. Any fish caught could
be weighed, priced, and, if the guests wish, freshly cooked and served for an
additional fee. This not only adds value to the fish but also provides guests with a
unique “catch-and-eat” experience. he fish feed can also be offered for sale to guests,
allowing them to feed the fish at scheduled times. Watching the fish gather and snatch
up the floating pellets is a delightful sight, especially for children.

The same concept can be extended beyond fisheries. For example, homestays

could allow guests to harvest fresh vegetables from the garden, collect eggs from



poultry, or even engage in small-scale goat or sheep herding activities. These farm-to-
plate experiences create an immersive connection between visitors and rural life,

while generating multiple income streams for the farmer.
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Drumstick Farming

Drumstick (Moringa oleifera) is a fast-growing, drought-resistant, multipurpose tree
valued for its nutritious pods, leaves, and flowers. In India, it is cultivated both as a
perennial and annual crop, especially in Tamil Nadu, Andhra Pradesh, Karnataka,
Kerala, Maharashtra, Odisha, and Gujarat. It is also popular in kitchen gardens due
to its year-round productivity.

Climate & Soil

o Climate: Grows in tropical and subtropical climates, optimum temperature
25-35 °C.

« Rainfall: 250-1,500 mm/year; prefers dry, sunny conditions.

o Soil: Well-drained sandy loam or loam soils, pH 6.0-8.0. Avoid waterlogging.

Varieties

e Perennial: Local varieties, PKM-1, PKM-2, ODC-3 (Odia Drumstick Clone),
Bhagya, Coimbatore-1.

e Annual: PKM-1 (135-150 days to first harvest), PKM-2 (improved yield,
longer pods).

Propagation

e Seed propagation: Direct sowing or nursery raising.
e Stem cuttings: Used for perennial varieties.

Spacing

e Pods (perennial): 3 x 3 m or 2.5 x 2.5 m.
e Leaf production (annual): 1 x 1 m or 0.6 x 0.6 m.
o Boundary planting: 4-5 m apart.

Planting Season

e Annual crop: June-July (monsoon) or January—February (irrigated areas).
o Perennial crop: Start at the onset of the rainy season.

Irrigation

e Once established, requires minimal water. Irrigate at 10-15 day intervals
during dry months for better pod yield.



Nutrient Management

« Apply 10-15 kg FYM/plant before planting.
e NPK recommendation (per plant/year): 45 g N, 15 g P,Os, 30 g KO for

perennials.
» Foliar spray of 2% urea or 1% potassium nitrate during flowering increases
yield.
Intercrops

Cowpea, beans, or short-duration vegetables can be grown in early years.
Harvesting & Yield

e Annual varieties: Harvest within 6-8 months; yields 15-20 tons pods/ha/year.

o Perennial varieties: Start yielding from the first year; 150-200 pods/tree/year
for 6-8 years.

o Leaf production: Up to 30-35 tons/ha/year under intensive management.

Pests & Diseases

o Pests: Fruit fly, caterpillars, hairy caterpillar, aphids.
» Diseases: Root rot, powdery mildew, bacterial blight.
e Management: Neem oil sprays, pheromone traps, crop sanitation.

Economics

Low input, high return crop. Pod prices vary 320-80/kg seasonally. Multiple
harvests possible, making it ideal for small and marginal farmers;(%”
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If farmers in a particular region are not keen on cultivating drumstick as a main
crop, they can still make good use of its benefits by planting it along the borders of
their fields as biofencing. When grown as a living fence, drumstick serves multiple
purposes — it acts as a natural barrier, provides periodic income from leaves and
pods, and offers shade and wind protection for adjoining crops. This approach works
even better when drumstick is planted in combination with other long-term, high-

value trees such as Coconut, Bamboo, teak, bamboo, silver oak, or hebbevu

(Malabar Neem). Such a mixed biofence not only strengthens the farm’s physical

boundaries but also diversifies the farmer’s income sources by producing timber,
poles, biomass, and edible produce over the years.
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Bamboo Cultivation

Bamboo is a fast-growing, multipurpose plant valued for timber, construction
material, handicrafts, furniture, paper, and even edible shoots. It is drought-tolerant
and eco-friendly, improving soil structure and preventing erosion. Best season to
plant bamboo is during the onset of the monsoon with a spacing of 4X4 or 5X5 m
spacing. They grow well in almost all the agro-ecological situations and yield 8-12 t of
bamboo/ha.

Bamboo cultivation offers both long-term and seasonal income opportunities.
The mature culms can be harvested for timber and other uses starting from 3—4 years
after planting, and a well-maintained clump can remain productive for up to 35-40
years, making it a highly sustainable investment. In addition to timber, bamboo
provides a valuable seasonal delicacy — the bamboo shoots (locally known as Kalale)
— which sprout during the monsoon. These young, tender shoots can be harvested
before they harden and sold at premium prices in local markets, restaurants, and
urban health food outlets. Bamboo shoots are globally recognized as one of the lowest-
calorie foods, yet they are rich in minerals such as potassium, phosphorus, and
manganese, along with dietary fibre and antioxidants. This makes them an attractive
option for health-conscious consumers and a niche product that can boost farm
income alongside the regular bamboo harvests.
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Stall-Fed Goat Farming

Goat farming is one of the most sustainable and profitable livestock ventures
in India, especially for small and marginal farmers. Goats are known as the “poor
man’s cow” because they provide a steady source of meat, milk, manure, and even
skin, requiring minimal investment and management compared to other livestock.
Their adaptability to diverse climatic conditions — from arid deserts to hilly terrains

— makes them a dependable source of livelihood in both rural and peri-urban areas.

India is home to several well-known indigenous goat breeds, each with unique
qualities. For meat production, breeds like Black Bengal, Osmanabadi, and Sirohi are
preferred for their fast growth and high carcass quality. For milk, breeds like
Jamunapari, Beetal, and Barbari are popular, producing rich, nutritious milk that is
easily digestible. Dual-purpose breeds such as Jakhrana and Surti serve both meat

and milk needs.

Goats thrive on a wide range of feed resources. They can graze and browse on
shrubs, tree leaves, and weeds, converting otherwise unusable vegetation into
valuable products. Farmers often supplement their diet with cultivated fodder,
kitchen waste, or agro-industrial by-products. Providing a mineral mixture and salt

lick ensures balanced nutrition, resulting in better growth, reproduction, and health.

A simple shed with good ventilation is sufficient for housing goats. In high
rainfall areas, raised platforms are preferred to keep the animals dry. Regular
cleaning, access to clean drinking water, and protection from extreme heat or cold are
essential for maintaining herd health. Breeding management is equally important:
females are usually bred at 10-12 months of age, and males at 12-15 months. With a
gestation period of about 150 days, most goats can kid twice in 18 months, often

producing twins or triplets, which boosts profitability.

Health care is a crucial component of successful goat farming. Timely
vaccination against diseases like PPR (Peste des Petits Ruminants), goat pox,
enterotoxaemia, and FMD (Foot and Mouth Disease), along with regular

deworming, significantly reduces mortality and enhances productivity.

Economically, goat farming offers quick returns. Meat has consistent demand
and fetches good market prices year-round, especially during festive seasons. Goat
milk, though produced in smaller quantities, is valued for its medicinal properties and

digestibility. Additionally, goat manure is an excellent organic fertilizer, contributing



to soil fertility. In reality, goat farming in India is not merely an occupation but a

reliable livelihood strategy that blends low investment, quick turnover, and

diversified income sources. With proper breed selection, feeding, healthcare, and
market linkages, goat farming can play a significant role in enhancing rural income

and nutritional security.
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Poultry Farming

Backyard poultry farming is the small-scale rearing of chickens, ducks, or other
domesticated birds in open spaces around homes, primarily for household egg and
meat production. It requires minimal investment, can be integrated with other
farming activities, and serves as an additional source of income and nutrition. Birds
are often raised in semi-free-range conditions, allowing them to forage naturally while
being supplemented with kitchen waste, grains, or formulated feed. This practice
improves food security, provides organic manure for crops, and is particularly
suitable for rural and peri-urban households. In IFS, it is one of the important
component.

Advantages

» Low investment, high return

= Source of fresh eggs and meat

» Organic manure for crops and gardens

» Can utilize kitchen waste and farm by-products

Housing

= Provide a well-ventilated shed with protection from predators and rain
= Floor space: 0.4-0.5 sq. m per bird and Perch space: 15-20 cm per bird
= Use dry litter (rice husk, wood shavings) and replace regularly

Housing for backyard poultry can be designed in any shape or size, depending
on the materials available, climatic conditions, and the scale of operation. It could
range from a simple bamboo or wooden structure to a more permanent brick-and-
mortar shed. The key principle is to ensure comfort, protection, and hygiene for the
birds. By principle, the birds must be shielded from extreme weather, especially
heavy sunlight in summer and rain during the monsoon. Shade is essential to prevent
heat stress, while protection from rain avoids dampness, which can lead to diseases.
One practical approach is to cover a portion of the farm area with a shade net, making
use of existing plantation trees as natural poles for support. This setup not only
reduces the cost but also blends with the environment. The shade-covered space
provides a comfortable resting and feeding area for the birds. For feeding, the fowls
can be allowed to graze freely in the open yard, where they will naturally forage for
grass, insects, and seeds—supplementing their nutrition. This method also reduces
feed costs. Alternatively, or in combination, they may be fed with locally available
grains such as broken maize, rice, or kitchen waste, ensuring a balanced diet that
supports good growth and egg production. Maintaining dry, clean, and well-ventilated
housing is critical for the health of the flock, regardless of the scale of the operation.






Betel Leaf Farming

Betel leaf (Piper betle) cultivation is one of the oldest horticultural practices in
India, closely linked to the country’s cultural traditions, cuisine, and medicinal
heritage. The heart-shaped, glossy green leaves are widely used for chewing along
with areca nut and slaked lime, especially after meals. They are also valued for their
medicinal properties, such as aiding digestion, acting as a mild antiseptic, and serving

as a natural mouth freshener.

Betel leaf farming is a labour-intensive but profitable enterprise, often carried
out in small plots called baroj or paan bari, which are specially designed to provide
the warm, humid, and partially shaded conditions the crop requires. It thrives in
tropical and subtropical climates with temperatures between 15-35 °C and annual
rainfall of 1,500-2,500 mm. The soil should be fertile, well-drained loam or sandy

loam, rich in organic matter, with a pH between 5.5 and 7.0.

Propagation is done using vine cuttings of healthy, disease-free mother plants.
These cuttings are planted in prepared beds under shade structures made from
bamboo, coconut fronds, or shade nets, which protect the delicate leaves from direct
sunlight, wind, and heavy rain. Regular irrigation is essential, as betel plants require
consistent moisture but are sensitive to waterlogging. Organic manures like farmyard
manure, compost, and oilcakes are applied to maintain soil fertility, while organic

mulches help conserve moisture and suppress weeds.

The crop demands meticulous care. Vines must be trained onto supports such
as bamboo poles, and pruning is done to encourage healthy growth and quality leaves.
Pest and disease management is critical, as betel is prone to leaf spot, foot rot, and
scale insects. Most farmers prefer organic plant protection measures, as chemical

residues can affect leaf quality and market acceptance.

Harvesting usually begins 3-6 months after planting. Leaves are carefully
plucked, sorted according to size and quality, and bundled for the market. The
demand for betel leaves remains steady throughout the year, with peaks during
festivals, weddings, and cultural events. Prices vary depending on region, season, and

quality, but premium-quality leaves can fetch very high returns per unit area.

Economically, betel leaf farming can be highly rewarding, as it is a perennial

crop that can be harvested continuously for 3—4 years from the same planting.



Although it requires high initial investment for shade construction and irrigation, the
crop offers frequent returns, often on a weekly basis, providing farmers with a steady

cash flow.

In conclusion, betel leaf cultivation blends traditional knowledge with careful
management. With proper care, disease prevention, and market linkages, it remains a
lucrative horticultural venture that not only supports rural livelihoods but also

preserves an age-old cultural legacy in India.



Honey Bee Keeping (Apiculture)

Honey bee keeping is an excellent alternative livelihood option as well as a
profitable commercial enterprise. In addition to producing honey, beekeepers can
harvest other valuable products such as beeswax, pollen, and royal jelly, while also
providing pollination services that significantly enhance the yield and quality of crops
like fruits, vegetables, and oilseeds. Proper placement and protection of the hives are
crucial for maintaining healthy bee colonies. Bee stands should be located in a safe,
quiet area, ideally close to abundant flowering plants and a clean water source, while
being protected from direct harsh sunlight and strong winds. To prevent ant
infestations and other crawling pests, it is advisable to install a water trap or oil-coated
barrier at the base of the hive stands. This not only safeguards the bees but also ensures
uninterrupted production and better colony health, leading to higher yields and
better-quality bee products. Common Species: Apis cerana indica (Indian bee), Apis
mellifera (European bee), stingless bees (Trigona spp.). Though, the farming looks
simple, you are advised take the professional training in the Krishi Vigyan Kendras

or Agricultural Universities.

» Requirements: Flower-rich area, nearby water source, shaded pest-free
location for hives.

o Management: Provide bee boxes, inspect for pests/diseases, migrate hives to
follow flowering seasons.

o Benefits: Income from honey/by-products; boosts crop pollination and yields;
low space requirement.

o Harvest: Extract honey when combs are capped; 20-30 kg/colony/year (A.
cerana), 3545 kg/colony/year (A. mellifera).




Vegetables and Fruits

In an integrated farming system, it is advisable to utilize about 15-20% of the
total land area—either within the designated plot or along the borders—for
cultivating fruits and vegetables. This not only adds diversity to the farm but also
provides an additional income stream. Many of these crops can also be grown in grow
bags, which reduces the need for direct soil cultivation and keeps the main farmland
available for other agricultural or allied activities. This method allows for quick land-
use flexibility, enabling the farmer to shift to alternative enterprises without delay.
However, before deciding on which fruits and vegetables to grow, it is essential to
study the local market carefully. Ensure there is consistent demand and a fair price

for your produce, as market-driven cultivation helps avoid post-harvest losses and

ensures better returns.
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Cucurbits or vine vegetables can be cultivated on the wide dykes of the pond
or suspended over the water using a wire mesh framework. This setup helps maintain
plant moisture without occupying additional land. Nutrient-rich pond water can also

be utilized to irrigate these plants.















Innovative Marketing

Marketing is the link between farm and fork, and in today’s competitive agri-
business environment, farmers need to go beyond traditional wholesale markets to
maximize profits. Innovative marketing approaches can help farmers reduce
dependency on middlemen/brokers, fetch better prices, and build long-term customer
relationships. The sole purpose of innovative marketing is to earn better income by

giving better produce to the customers.

1. Direct-to-Consumer (D2C) Models

= Farmers’ Markets: Weekly or seasonal events where farmers sell directly to
consumers.

= Farm Gate Sales: Selling fresh produce directly at the farm to local buyers.

* Community Supported Agriculture (CSA): Consumers subscribe in advance
and receive regular fresh produce deliveries.

2. Digital & E-Commerce Platforms

* Selling via mobile apps, e-marketplaces (eNAM, AgriBazaar, DeHaat), and
social media (WhatsApp, Facebook Marketplace, Instagram).
= Digital payment integration for easier transactions.

3. Value Addition & Branding

* Processing produce into higher-value products (e.g., tomato — puree, mango
— pulp, milk — paneer). Some of the examples are given below.

* Creating brand identity with attractive packaging and consistent quality.

* Geographical Indication (GI) tagging for unique local products (e.g., Mattu
Gulla (A brinjal variety from Mattu village near Udupi, Karnataka) Alphonso
mango of Ratnagiri, Kari Shada Mango of Uttara Kannada, Coorg orange).

4. Collective Marketing

* Farmer Producer Organizations (FPOs) and cooperatives pooling produce to
negotiate better prices.

* Bulk contracts with supermarkets, residential schools, hotels, restaurants, and
food processors.

5. Niche & Premium Markets

* Organic produce marketing with certification.



» Specialty crops (microgreens, exotic vegetables, herbs) for urban gourmet
markets.
= Export of high-value crops after meeting quality standards.

6. Experience-Based Marketing

o Agri-tourism where visitors experience farm life and buy fresh produce. One
invite nearby schools and colleges to visit the farm for learning/experience.

o “Pick-your-own” models for fruits and vegetables, charging customers for the
farm experience.

7. Smart Logistics & Cold Chain

o Shared refrigerated transport and storage to reduce post-harvest losses and
reach distant markets.

Key Benefits

= Higher price realization.
= Reduced exploitation by intermediaries.
= Stronger farmer—consumer relationship.
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Table 11. The table shows the strategies and their benefits to the farmers

Strategy
Direct Farmer-to-
Consumer Sales

E-Commerce &
Online Platforms

Community
Supported
Agriculture
(CSA)

Value Addition &
Branding

Agri Tourism

Niche Marketing

Contract Farming

Farmer Producer
Organizations
(FPOs)

Agri Fairs &
Exhibitions

Export-Oriented
Production

Description

Farmers sell directly to
customers through
farmers' markets, on-
farm sales, or local
fairs.

Using apps, websites,
and social media for
product sales and home
delivery.

Consumers pre-pay for
a season’s produce,
supporting farmers
directly.

Processing produce into
high-value products
and creating a unique
brand identity.
Combining agriculture
with tourism where
visitors experience farm
life.

Targeting specific
customer groups with
unique products.
Agreements with
companies to grow
specific crops with
assured buyback.
Collective marketing
through cooperatives or
producer companies.
Participating in trade
shows to showcase
produce.

Producing crops
specifically for export
markets.

Benefits

Eliminates middlemen,
ensures better prices for
farmers, and fresh
produce for consumers.

Wider reach, 24/7 sales,
convenience for buyers.

Guaranteed market,
reduced financial risk for
farmers.

Higher profit margins,
product differentiation.

Additional income
source, awareness
creation.

Premium pricing, loyal
customer base.

Stable prices, assured
market.

Better bargaining power,
economies of scale.

Networking, new
buyers, learning
opportunities.

High returns, access to
global markets.

Examples
Weekly farmers’
markets in urban
areas.

Platforms like
BigBasket, Amazon
Fresh, or farmer-
run WhatsApp
groups.
Subscription-based
weekly vegetable
baskets.

Pickles, jams,
organic brand
labels.

Stay-on-farm
experiences, fruit-
picking events.

Organic spices,
gluten-free grains.

Food processing
companies
sourcing directly
from farmers.
Milk cooperatives,
spice growers’
associations.
Krishi Mela,
Organic Food
Fairs.

Basmati rice,
mangoes for
international
markets.
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Nuisances of Creative Marketing

While creative marketing can bring innovation and better profits to farmers, it

also comes with certain challenges and drawbacks in the agriculture sector. It is

observed that some of the farmers tend to mislead the customers in many ways in

order to gain more profits. These nuisances include:

Table 12. Nuisances of Marketing

Nuisance

Misleading Claims

Over-packaging

Price Manipulation

Fake Scarcity
Creation
Cultural

Misrepresentation
Exploitation of
Farmer Brand
Short-term
Gimmicks
Copycat Branding
Ignoring
Sustainability

Digital

Manipulation

Description

Overstating product benefits or
making false quality promises to
attract buyers.

Using flashy but unnecessary
packaging that increases cost and
environmental waste.

Artificially inflating prices during
scarcity or festival seasons.
Deliberately holding stock to
create false demand pressure.
Misusing local traditions or
cultural tags for marketing
appeal.

Using farmer images or names

without genuine farmer benefit.

Over-reliance on discounts or
lucky draws instead of product
quality.

Mimicking popular brand

names/logos to confuse buyers.

Using creative marketing that
promotes unsustainable
consumption.

Editing product photos/videos to
look better than reality.

Example in Agriculture
Claiming “100% organic”

without certification.

Wrapping fresh
vegetables in multiple
plastic layers.

Selling onions at triple
the price before Diwali.
Hoarding mangoes to sell
later at a premium rate.
Selling imported rice as
“authentic traditional
basmati.”

Branding milk with
“from local farmers”
while sourcing from large
farms.

Buy-1-get-1 on perishable
vegetables that go to
waste later.

Selling tomato ketchup in
packaging similar to a
famous brand.
Encouraging excessive
exotic fruit imports for
“luxury diets.”

Making apples look
unnaturally glossy in

online ads.



Nature has endowed fruits
and vegetables with their own
protective coverings. Encasing
them in plastic is merely a
technological nuisance, and
there is no such thing as 100%
safety —it may be relatively

safe, but never absolute. ! Q 1 O O % d )
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No Bargain with Farmers

Farming is one of the most laborious and challenging professions in the world.
It demands not only physical endurance but also constant engagement with
unpredictable factors such as weather, pests, and fluctuating market prices. This
arduous nature of agricultural work is one of the key reasons why many educated and
skilled individuals shy away from it, seeking professions that offer greater comfort,
stability, and financial security. As a result, traditional farming is increasingly being
abandoned by those who might otherwise bring in modern knowledge and

innovations.

Interestingly, there has been a growing trend in recent years of people
purchasing agricultural lands and building farmhouses. However, many of these new
entrants are not true practitioners of agriculture; rather, they are investors or
enthusiasts who view farming more as a lifestyle statement or a means of diversifying
assets. They often lack a sound understanding of agricultural economics —how inputs,
outputs, costs, and returns interact—and thus underestimate the effort, skill, and

strategic planning required to run a sustainable farm.

While their investments may contribute to rural land values and certain aspects
of the local economy, without proper knowledge and commitment, such ventures
rarely result in meaningful agricultural productivity. Instead, they may inadvertently
divert focus from the core purpose of farming —producing food and raw materials—
toward recreational or aesthetic goals. The challenge, therefore, lies not in attracting
people to agriculture alone, but in ensuring that those who enter the field do so with
the right knowledge, skills, and long-term dedication to making it a viable and

productive livelihood.

Farmers in the peri-urban regions surrounding major cities in India have often
sold their agricultural lands at high prices, driven by rapid urbanization and demand
for real estate. With the substantial proceeds from these sales, many have purchased
apartments, vehicles, and gold, while also distributing a portion of the money among
their siblings. However, lacking proper financial literacy, sound investment strategies,
or sustainable income sources, a large number of these families have gradually
depleted their newfound wealth. In many cases, the funds were spent on non-
productive assets or lavish lifestyles rather than long-term investments, ultimately

leaving them with diminished financial security and no steady means of livelihood.






FARMING
noun: (Farm-ing)

“The art of losing money while working
400 hours a month to feed people, who

think you are trying to kill them.”

Farming goes on—not for returns, but out of routine. Ironically, many educated
professionals hesitate to step into farming, fearing failure. Meanwhile, a new
generation, after earning money elsewhere, is investing in farmland more for prestige
than production, with little contribution to the actual food basket.
The concept of Minimum Support Price (MSP) has conveniently excluded the most
critical element—management cost. Nowhere else in economic theory is such a vital
input disregarded. And yet, life goes on, at the cost of unnoticed sweat of our farmers.
Maybe we are too small to solve these systemic injustices. But we can begin to grow —

by choosing not to bargain with the farmer.

“Integrated Farming
System is not merely
about choosing different
crops, but about mastering
the art of their
proportioning—

Dr Magada™



Dr Shivakumar Magada has done his masters and doctoral
degree in Aquaculture. He has 32 years of experience in the
profession where 30 years in academics and 2 years as
Aquaculture Consultant dealing with marine shrimp and
freshwater prawn seed production and farming. In his career, Dr
Magada handled 28 research projects funded by DBT, NADP,
European Union, NFDB and RKVY.

He has written 16 books, 26 handbooks and 22 research papers,
hundreds of popular articles. Dr Magada is a popular science
writer and motivational speaker and he has delivered 404 talks
covering more than one lakh farmers and youths, organized 54
training programs covering 7800 beneficiaries and organized
several professional events.

Special Achievements:

Developed Package of Practice for reclamation of
problematic soils

Developed Beach Tourism Plan for the Government
of Karnataka

Developed Productivity Index Scale for stocking
natural waterbodies







