PROJECT PROFILE: INTEGRATED FISH FARMING IN HILLY TERRACES

1. INTRODUCTION

Integrated fish farming in hilly terraces is a highly sustainable and adaptive model of
aquaculture that aligns well with the unique agro-climatic conditions and topographical
features of mountainous regions like Uttarakhand, Himachal Pradesh, and parts of the North-
Eastern states. Unlike conventional fish farming in lowland ponds or river basins, this model
utilizes terraced landscapes, often carved into slopes for paddy or vegetable cultivation, to
create interconnected fish ponds that support polyculture systems. The integration of fish
farming with agriculture, horticulture, and livestock enhances resource use efficiency,

minimizes waste, and maximizes income streams per unit of land and water.

This practice not only offers a practical solution to limited flat land in hill areas but also
provides a high-nutrition livelihood option for small and marginal farmers. Indigenous and
cold-water fish species such as Trout, Rohu, Grass Carp, and Catla are well-suited for terraced
pond systems and can be cultivated using runoff, spring water, or harvested rainwater. Farmers
also integrate fish rearing with paddy (rice-fish culture), duck farming (fish-duck integration),
or vegetable cultivation (nutrient reuse), making it an eco-friendly, circular economy practice.
With proper training, water management, and support systems, integrated fish farming can
become a cornerstone of food security, ecological sustainability, and rural entrepreneurship in

highland communities.

2. INDUSTRY OVERVIEW

India’s aquaculture industry is among the largest in the world, contributing significantly to the
country's agricultural GDP and rural employment. While most of the country’s fish production
comes from inland freshwater systems and coastal regions, there is an increasing recognition
of the untapped potential of aquaculture in hilly areas. Cold-water fish farming has emerged as
a promising sub-sector within the broader fisheries domain, supported by the Indian Council

of Agricultural Research (ICAR) and various state fisheries departments.

In hilly states like Uttarakhand, the scope for fisheries development includes both riverine and

terrace-based systems, which are now being converted into small-scale pond units using



earthen, masonry, or lined tanks. These units not only serve aquaculture purposes but also
double up for water conservation, irrigation, and livestock use. With increasing demand for
high-protein food, organic produce, and recreational angling, the fish farming industry is
witnessing a surge in consumer interest and policy focus. National initiatives like the Pradhan
Mantri Matsya Sampada Yojana (PMMSY) and Blue Revolution have started earmarking
resources and subsidies specifically for hilly aquaculture development, making it a feasible

livelihood for mountain farmers.

3. PRODUCTS AND APPLICATIONS

Integrated fish farming on terraced landscapes generates a variety of valuable outputs that serve
both subsistence and commercial purposes. The primary product is edible fish such as Rainbow
Trout, Common Carp, Rohu, Katla, Grass Carp, and Amur Carp. Trout, being a cold-water
species, is especially suitable for higher altitudes and commands premium prices in local and
tourist-driven markets. These fish are a rich source of lean protein and omega-3 fatty acids and

are increasingly preferred by health-conscious consumers, hotels, and fine-dining restaurants.

In integrated systems, pond water enriched with fish waste is used for the irrigation of nearby
crops, creating nutrient loops. This leads to healthier vegetables and fruits, which can be sold
in organic produce markets. Duck-fish integration produces eggs, meat, and improved pond
aeration due to duck movement. Additionally, fish manure and sludge from pond cleaning is
reused as high-quality organic fertilizer in terrace farming. In some models, Azolla cultivation
and vermicomposting are also incorporated for feed and compost production, respectively. The
overall system thus supports fish, poultry, vegetables, bio-fertilizer, and irrigation water within

one sustainable unit, offering resilience against market fluctuations.

4. DESIRED QUALIFICATIONS FOR PROMOTERS

This venture is well-suited for progressive farmers, FPOs, SHGs, and youth entrepreneurs with
basic knowledge of aquaculture, water management, and integrated farming practices. Prior
experience in crop cultivation or livestock care provides a good foundation, although formal
training in cold-water fish rearing, feeding practices, pond hygiene, and disease management
is strongly recommended. Suitable training can be availed through state fisheries departments,
ICAR-DCFR (Bhimtal), Krishi Vigyan Kendras (KVKs), or online courses available via
SWAYAM and agricultural universities.



Besides technical skills, successful implementation requires entrepreneurial traits such as
record keeping, basic financial planning, and the ability to coordinate between multiple sub-
systems like fish, poultry, crops, and water. Farmers with access to spring water or rainwater
harvesting setups have a natural advantage. The ability to market fresh fish, vegetables, and
value-added products like fish pickles or fish meal directly to consumers or through

cooperatives enhances the profitability and long-term viability of the venture.

5. OPERATIONAL MODEL OF INTEGRATED FISH FARMING

The typical model of integrated fish farming in hilly terraces begins with identification and
leveling of terrace plots to hold lined or earthen tanks. Depending on terrain, a cascading pond
system may be created where water from one pond flows into the next by gravity, reducing
pumping needs. Spring water, collected rainwater, or diverted streams are used to fill these
tanks. The system includes a filtration inlet, drainage outlet, aeration support, and netting to

prevent predation.

Fish fingerlings are introduced and fed with a combination of commercial pellets, duck
droppings (if integrated), Azolla, and rice bran. Vegetables like spinach, cauliflower, or
mustard are cultivated along the banks using pond water for fertigation. Ducks or chickens are
allowed limited access to the pond area where they can contribute manure, insect control, and

grass trimming.

Ponds are periodically cleaned, and water is partially exchanged to maintain oxygen levels.
Fish are harvested after 5 to 8§ months, depending on species. Simultaneously, crops and poultry
outputs are collected, ensuring year-round productivity. Waste sludge is used for
vermicomposting. The cycle continues with alternating inputs of fish fingerlings, crops, and

livestock, creating a rotational, low-input-high-output farming system.

6. Business Outlook and Trends

Integrated fish farming in hilly terraces is gaining recognition as a promising agribusiness
model that addresses both livelihood and sustainability needs in mountainous regions. With
increasing consumer awareness around health, organic foods, and sustainable sourcing, the
demand for high-quality, fresh fish—especially cold-water species like Trout and Amur

Carp—is steadily growing in urban and peri-urban markets. The rise of eco-tourism, boutique



resorts, and wellness-based culinary experiences in hill states further boosts market potential
for farm-fresh fish and complementary farm produce. Additionally, the government’s active
push through the Pradhan Mantri Matsya Sampada Yojana (PMMSY) and various state
aquaculture missions has resulted in better access to financial subsidies, seed stock, training,

and infrastructure support for smallholder farmers in hilly districts.

Technological and institutional innovations are reshaping the sector and making integrated fish
farming more accessible and scalable. The use of HDPE-lined tanks, low-cost water filtration
systems, gravity-fed irrigation, and solar-powered aeration units is enhancing the efficiency of
pond systems in rugged terrains. Integration with mobile-based record keeping, digital market
linkages, and certification for organic or chemical-free fish is creating new value channels for
farmers. Moreover, diversification into value-added products such as smoked fish, fish pickles,
and compost-based organic fertilizer is allowing farmers to hedge risks and maximize returns.
As climate-resilient farming models become more critical, integrated fish farming stands out
as a circular, low-emission system that can generate steady income, restore degraded land, and

contribute to nutrition and water security in remote and vulnerable hill communities.

6. MARKET POTENTIAL AND ECONOMIC TRENDS

With urban consumers increasingly prioritizing health, traceability, and local produce, fresh
fish from mountain aquaculture commands higher prices than frozen or imported varieties.
Rainbow Trout, in particular, can fetch T400-600 per kg in markets like Dehradun, Nainital,
and Mussoorie. There is strong potential for tie-ups with local restaurants, hotels, and wellness

resorts that seek locally-sourced protein for tourists.

The market is also evolving to include farm visits, community-supported aquaculture boxes,
and e-commerce channels that deliver fish directly to homes. With minimal transport required
in integrated terrace systems, profit margins can be improved through local branding and
organic certification. In addition to food markets, demand for fish feed, fingerlings, duck eggs,
vegetables, compost, and organic farm training is increasing. As climate-smart farming takes
center stage, this model is emerging as a flagship for regenerative agriculture in highland

regions.



7. Marketing Issues

Despite the growing demand for fresh and sustainably farmed fish, integrated fish farming in
hilly terraces faces several marketing challenges that can hinder profitability and scalability.
One of the primary concerns is the lack of organized cold-chain infrastructure in remote
mountain regions, making it difficult to transport fresh fish to urban markets without quality
deterioration. The perishability of fish, combined with limited access to hygienic packaging
and storage facilities, often forces farmers to sell locally at lower prices, reducing their income
potential. Additionally, the market is dominated by intermediaries who control price discovery,
leaving small-scale farmers with limited bargaining power. There is also inadequate awareness
and penetration of modern marketing tools such as digital platforms, traceability systems, and
branding, which could otherwise help in reaching niche health-conscious and eco-sensitive
consumer segments. For farmers in hill areas, language barriers, limited internet connectivity,
and a lack of market intelligence further restrict their ability to access high-value retail channels
or e-commerce platforms. Overcoming these issues will require coordinated efforts in training,
cooperative formation, infrastructure development, and direct-to-consumer initiatives that can

bypass middlemen and ensure better price realization for farmed fish and associated produce.

7. INFRASTRUCTURE AND INVESTMENT REQUIREMENTS

To start an integrated fish farm on hilly terraces, the key infrastructure includes 2 to 3 small
fish ponds (300-500 sq. ft. each), water inlet and drainage system, HDPE or cement lining (to
prevent seepage), basic shed for feed storage, duck coop (if applicable), fencing, and tools for
pond cleaning and harvesting. Initial investment also covers water testing kits, aerators

(optional), seed stock (fingerlings), feed, and vegetable seeds.

Rainwater harvesting tanks or micro-irrigation systems may also be added to stabilize water
supply. On-farm processing, such as drying, chilling, or smoking units, can be included in later
stages to extend shelf life and increase product value. Total capital expenditure ranges from 34
to 26 lakhs for a small unit and X10 to 15 lakhs for a commercial multi-pond unit. Subsidies
are available under the PMMSY and NABARD schemes for cold-water fisheries, especially

for SC/ST, women, and youth beneficiaries.



8. BREEDS RECOMMENDED

For integrated fish farming in Uttarakhand's hilly terrain, selecting suitable fish breeds that can
thrive in cold-water conditions and variable altitudes is crucial for ensuring productivity and

profitability. The following breeds are most appropriate for such environments:

1. Rainbow Trout (Oncorhynchus mykiss) — Highly suited for the colder, higher-
altitude regions of Uttarakhand such as Chamoli, Pauri, and Uttarkashi, Rainbow Trout
is a premium cold-water species known for its fast growth, high nutritional value, and
excellent market price. It requires clean, oxygen-rich water with temperatures ranging
between 10°C to 18°C.

2. Common Carp (Cyprinus carpio) — Adaptable to a wide range of temperatures and
altitudes, Common Carp is suitable for mid-altitude regions with moderate climates. It
is ideal for polyculture systems and performs well in terraced ponds when combined
with surface and bottom feeders.

3. Grass Carp (Ctenopharyngodon idella) — This herbivorous species is commonly used
in integrated farming systems due to its ability to feed on aquatic vegetation and crop
residues. It helps in maintaining water quality and contributes to efficient nutrient
cycling.

4. Silver Carp (Hypophthalmichthys molitrix) — A fast-growing surface feeder, Silver
Carp is beneficial in polyculture setups to optimize vertical space in pond systems. It is
suitable for use in slightly warmer lower hill areas and can coexist well with other
species.

5. Amur Carp or Chinese Common Carp (Cyprinus rubrofuscus) — Increasingly
introduced in controlled settings, this variant of Common Carp performs well in mid-
hill zones and is valued for its higher tolerance to temperature fluctuations and
enhanced growth rate.

6. Rohu (Labeo rohita) and Katla (Catla catla) — These Indian major carps can be
cultivated in the lower foothills of Uttarakhand, particularly where water temperatures
remain above 20°C. They are best suited for slightly larger, deeper terrace ponds and

are integral to polyculture systems.

These species can be combined based on altitude, water temperature, and integration model
(such as rice-fish or fish-duck systems) to optimize yields and maintain ecological balance in

terrace-based farming.



8. Process Flow for Integrated Fish Farming

The process flow for integrated fish farming in hilly terraces of Uttarakhand is carefully
structured to utilize terraced land efficiently while combining aquaculture with crop and
livestock components for maximum sustainability. This model is well-suited to the unique
geography of Uttarakhand, where water availability, land constraints, and climatic conditions
demand innovative and low-input farming methods. Below is the step-by-step process flow

that guides the establishment and operation of such a system:

1. The first step involves the selection of a suitable site, preferably terraced agricultural land
with proximity to natural springs, streams, or a rainwater harvesting structure. The site must
have moderate to steep slopes that can be levelled into steps for pond construction. Adequate
sunlight, clean water availability, and accessibility to nearby roads or markets are also
considered. Soil testing is done to ensure water retention capacity, and environmental clearance

is obtained if necessary.

2. Once the site is finalized, the second step is pond design and construction. Multiple small
tanks or ponds are constructed using either earthen embankments, HDPE linings, or masonry
walls depending on soil type and topography. These ponds are arranged in a cascading system,
allowing water to flow from one to the next using gravity, thus conserving energy. The size of
each pond typically ranges from 200 to 500 square feet. Water inlets are connected to spring
sources or rain-fed reservoirs, and outlet systems are set up for drainage and partial water

exchange. Netting is installed to prevent entry of predators and wild birds.

3. The third step includes water conditioning and fertilization. Ponds are filled with water and
left for a few days to stabilize. Natural manures such as cow dung or decomposed organic
slurry are added in small quantities to promote plankton growth, which serves as a natural feed
base. Water quality parameters including pH, dissolved oxygen, and turbidity are tested using
simple field kits. In high-altitude areas, additional aeration methods such as paddle wheels or

solar-powered diffusers may be installed to maintain oxygen levels.

4. The fourth step involves the stocking of fingerlings. Depending on the altitude and water
temperature, suitable species like Rainbow Trout, Common Carp, Grass Carp, and Rohu are
selected. Fingerlings are procured from government hatcheries or certified private breeders.

Stocking density is generally kept at 2 to 4 fish per square meter in cold-water species, while



warmer water species can be stocked at higher densities in larger ponds. Fingerlings are first
acclimatized to the pond water by floating their transport containers for some time and

gradually mixing pond water into them.

5. The fifth step is feeding and pond management. Fish are fed twice daily using a mix of
commercial fish pellets, rice bran, mustard oil cake, and Azolla where available. Integrated
systems also use duck droppings or leftover vegetable residues to enrich water and reduce
feeding costs. Feeding is adjusted based on fish age and pond water quality. At the same time,
aquatic weeds are manually removed, silt levels are monitored, and sludge is periodically
cleared to maintain pond hygiene. Water is partially replaced once every two weeks to reduce

ammonia accumulation.

6. The sixth step is integration with other components such as crops, ducks, or vegetables. Pond
bunds are used for growing leafy greens, legumes, or fodder crops using nutrient-rich pond
water for irrigation. In models that include duck farming, a small shed is constructed near the
pond and ducks are allowed to swim for part of the day, improving aeration and providing
manure. In rice-fish systems, fish are introduced into paddy fields during the kharif season

where they help control pests and enhance nutrient recycling.

7. The seventh step is fish health management. Regular observation of fish behavior is critical
to detect signs of stress, disease, or water imbalance. Any abnormal behavior like surface
gasping, erratic movement, or loss of appetite is immediately addressed. Natural and preventive
health measures such as garlic extract, turmeric water, or salt treatments are used where
possible. In case of serious infections, veterinary advice is sought and approved medications

are administered.

8. The eighth step is harvesting. Depending on the species, fish are harvested after 5 to 8
months. Partial harvesting is often done by using nets to catch market-size fish, allowing
smaller ones to continue growing. Harvested fish are temporarily kept in oxygenated tanks or
containers for transport. Weighing, sorting, and cleaning are done on-site to ensure freshness.
Some farmers also process fish into smoked, dried, or pickled products using traditional or low-

tech methods.

9. The ninth step is marketing and sales. Fish are sold directly in village markets, to local

restaurants and resorts, or via tie-ups with urban seafood sellers. Branding and storytelling



about natural, high-altitude fish farming often help fetch premium prices. Vegetables and duck
eggs from the integrated system are also marketed alongside, creating a basket of healthy farm
products. In some cases, online pre-orders or WhatsApp groups are used for regular sales to

health-conscious consumers.

10. The final step is record keeping and system optimization. Data on water use, fish growth,
feed input, health events, crop yield, and sales are maintained to improve performance over
time. After each cycle, ponds are drained, cleaned, and allowed to dry before starting the next
cycle. Continuous learning, adoption of new methods, and collaboration with nearby farmers
or institutions ensure that the integrated fish farming venture remains productive, sustainable,

and profitable over the long term in the hilly context of Uttarakhand.

9. The operational flow of integrated fish farming

The operational flow of integrated fish farming in the hilly regions of Uttarakhand involves a
systematic approach that blends aquaculture with agriculture and livestock components, all
tailored to suit the terrain, climate, and natural water availability. Unlike traditional aquaculture
methods used in plains or coastal areas, this model leverages terrace farming techniques,
seasonal water collection, and diversified production to ensure year-round activity and income
generation. The steps outlined below detail how the operation is practically carried out across

its full cycle.

1. The first operational activity begins with terrain assessment and layout design. In
Uttarakhand’s hill districts, sloped land is often converted into step-like terraces for farming.
These terraces are mapped and leveled further to accommodate fish ponds and supporting units
like vegetable beds and duck houses. A layout is drawn to optimize land use, ensure gravity-
based water movement, and reduce construction costs. Contour lines are followed to reduce
erosion and make better use of runoff. This step also includes checking the proximity to natural

water sources like springs or rivulets, which are vital for refilling and maintaining pond levels.

2. Following the design stage, pond construction is initiated. Depending on budget and local
soil conditions, the ponds may be built using compacted earth, cemented bricks, or plastic
liners. The depth of each pond is maintained between three to four feet to prevent overheating
in summer and freezing in winter. Spillways and overflow pipes are added to control water

levels during rainfall. Basic inlet and outlet points are constructed to manage water flow and



allow drainage during cleaning. In locations with minimal natural flow, small tanks are

installed to collect rainwater or store diverted spring water for gradual release into the ponds.

3. Once the physical infrastructure is in place, the ponds are filled and conditioned. Initial filling
is followed by a resting period of seven to ten days to stabilize the aquatic environment. During
this time, organic additives like cow dung or compost tea are introduced to promote plankton
development, creating a natural food web. A thin layer of Azolla may be spread over the surface
in a corner to act as supplementary feed and bio-filter. The water quality is monitored for pH,
dissolved oxygen, and temperature using basic field tools, especially in high-altitude locations

where oxygen levels can fluctuate rapidly.

4. Stocking is the next major step in the operational flow. Fingerlings of suitable species, such
as Rainbow Trout for high elevations or Common Carp and Grass Carp for mid-altitudes, are
sourced from state hatcheries or fisheries cooperatives. The young fish are first acclimatized
by placing them in the pond water gradually, reducing thermal shock and stress. Stocking
density is determined based on species, pond size, and expected feeding intensity. In mixed
species culture, fish are chosen to occupy different zones of the pond to avoid overcrowding
and enhance growth efficiency. Staggered stocking may be adopted to ensure continuous

harvests throughout the year.

5. Feeding and daily maintenance become routine activities once the fish are stocked. Fish are
fed early morning and late afternoon with a mixture of farm-made feed like rice bran and
mustard oil cake, supplemented by floating feed where budget permits. If ducks are part of the
system, their droppings serve as a nutrient source and natural stimulant for phytoplankton. In
addition to feeding, ponds are checked for water clarity, weed infestation, and algal blooms.
Any debris or fallen leaves are removed manually to keep the water clean. Shade nets or

floating vegetation may be used to control temperature during extreme heat.

6. In parallel, the integrated farming components are activated. Vegetable cultivation starts
along the pond embankments using the pond’s nutrient-rich water. Crops like amaranth,
spinach, tomatoes, cucumbers, and seasonal pulses are preferred. In some models, poultry or
duck coops are placed near the pond, with droppings channeled directly into the water through
controlled access areas. These birds not only provide manure but also help stir the water,

increasing oxygenation naturally. If rice paddies are present, fish may be temporarily released



during the early growth stages of the rice crop, helping reduce insect populations and fertilize

the soil.

7. Fish health management is carried out with regular visual inspection. Farmers observe fish
behavior during feeding to detect signs of stress, sluggishness, or disease. Preventive measures
such as periodic salt treatments, neem leaf decoction sprays along pond edges, or turmeric-
infused feed are common in local practices. In colder seasons, water is partially replaced using
stored water sources to maintain suitable temperatures. Floating thermometers and bamboo

aerators are often used to regulate water conditions affordably in remote farms.

8. Harvesting occurs based on the species’ maturity period. Trout, for example, reaches market
size in six to eight months, while carps take slightly longer. A partial harvest strategy is usually
followed where only the largest fish are caught using drag nets, and the rest are allowed to
continue growing. Fish are temporarily stored in aerated containers to keep them fresh before
being sold locally. Harvested fish may be sold fresh, smoked, or preserved in traditional

methods, depending on access to facilities and market demand.

9. Post-harvest, pond maintenance and system reset are crucial. Ponds are drained and desilted
if needed. The removed organic sludge is spread over nearby vegetable plots or composted for
later use. The structure is inspected for any seepage or damage. In the downtime, restocking
with fingerlings for the next cycle is planned, ensuring a continuous operational flow. The cycle

may also be adjusted based on seasonality, water availability, or changes in market prices.

10. The final component of the operational flow is market linkage and financial tracking.
Farmers keep daily records of feed quantities, fish health, water inputs, harvest volumes, and
sales revenue. They maintain direct ties with local butchers, restaurants, and retail customers,
and explore options such as farmer markets, collective branding, or partnerships with FPOs.
Digital platforms, social media, and mobile-based order systems are gradually being adopted

by progressive fish farmers in Uttarakhand to improve visibility and consumer reach.

This operational framework ensures that integrated fish farming in hill regions is not only
productive and circular but also climate-resilient, economically diverse, and environmentally
regenerative. When executed with care and appropriate training, it offers a viable model for

sustainable livelihood in the challenging terrains of Uttarakhand.



10. TARGET CUSTOMER SEGMENTS

The target customer segments for integrated fish farming in hilly terraces of Uttarakhand are
diverse, spanning local communities, urban consumers, hospitality enterprises, and
institutional buyers. Each segment presents unique demand characteristics that, when
strategically addressed, can ensure consistent revenue streams and business sustainability for

the farming enterprise.

The most immediate and accessible customer base includes local villagers and residents of
nearby semi-urban areas who value fresh, locally sourced fish for regular consumption. These
consumers are drawn to the quality, freshness, and traceability of fish produced in natural
spring-fed ponds without chemical additives. Since integrated fish farming also includes
vegetables and duck eggs in many cases, these products can be bundled and sold as a complete

organic food package to health-conscious rural households.

Another significant segment consists of restaurants, cafes, resorts, and hotels—especially in
tourist hubs like Nainital, Tehri, Mussoorie, and Ranikhet. These establishments often seek
high-quality, locally branded fish such as Rainbow Trout to feature in specialty menus. Farm-
fresh vegetables and organic eggs from the same source can enhance their offerings. This
customer base values consistency, presentation, and traceability, which opens doors for

contractual supply relationships and premium pricing.

Urban consumers in cities like Dehradun, Haldwani, Rudrapur, and Haridwar form another
important market. Many of these buyers are educated, health-conscious, and prefer clean-label,
sustainably grown protein sources. With the rise of organic and gourmet food markets, this
segment can be targeted through farm-to-home delivery models, weekly fish subscription
boxes, or local farmers’ markets. These customers also show interest in value-added products

such as smoked fish, dried trout snacks, or pickled fish packaged attractively.

Educational institutions and training centers offer another opportunity, particularly those
focused on agriculture, hospitality, or life sciences. They may procure live fish, fingerlings,
compost, or use the farm as a demonstration site for students. Farmers can organize farm visits,
aquaculture training sessions, or workshops, turning the operation into a hub for hands-on

learning and agri-tourism.



Government departments and development organizations working on livelihood promotion,
nutrition programs, and rural employment schemes may also act as customers or funding
supporters. Fish and fish-based meals are increasingly being considered for inclusion in midday
meals, anganwadi nutrition packs, or food security schemes in tribal and remote blocks.
Linking with such institutions can provide assured offtake and long-term programmatic

collaboration.

Lastly, aggregators, online meat delivery startups, and export-oriented traders represent
emerging customer segments. With cold-chain and packaging infrastructure gradually
improving in hill states, fish farmers in Uttarakhand may collaborate with such players for
broader market access beyond the region. These partners typically demand quality control,
volume consistency, and standardization, making them suitable for scaled-up or collective

farming models.

11. LOCATION POTENTIAL IN UTTARAKHAND

Uttarakhand offers exceptional location potential for integrated fish farming in hilly terraces
due to its favorable agro-climatic conditions, abundance of natural water sources, traditional
farming knowledge, and growing consumer demand for organic and fresh food. The state’s
mountainous districts, spanning elevations from mid to high altitudes, provide an ideal setting
for both cold-water and warm-water aquaculture integrated with terrace farming, poultry, and
vegetable cultivation. With increasing emphasis on sustainable livelihoods and natural resource
management, integrated fish farming is well-aligned with Uttarakhand’s developmental

priorities and ecological landscape.

Districts such as Chamoli, Pauri Garhwal, Uttarkashi, and Bageshwar have abundant perennial
springs and small streams that are naturally suited for cold-water species like Rainbow Trout.
These high-altitude areas maintain consistently low water temperatures and good oxygen
levels, making them ideal for trout rearing in terraced tanks or flow-through pond systems. At
the same time, mid-hill zones like Almora, Tehri, Rudraprayag, and parts of Pithoragarh can
support species like Common Carp, Grass Carp, and Rohu in polyculture models. These
regions have a tradition of terraced agriculture and community-managed irrigation systems,

which can be easily adapted for aquaculture without disturbing local water cycles.



The presence of rain-fed paddy fields and van panchayats (community forests) in these areas
creates additional synergies. Ponds and small tanks constructed on terraced land can serve dual
purposes—fish cultivation and supplemental irrigation for crops or fodder. The region's
landscape naturally supports water harvesting, gravity-fed water flow, and low-energy systems,
all of which reduce operational costs and make integrated farming models viable even for
marginal farmers. Many areas already practice mixed farming, so integrating fish becomes an

extension rather than a radical change, thus ensuring better acceptance and faster scaling.

Furthermore, Uttarakhand’s growing eco-tourism and wellness tourism sectors add a unique
market advantage. Tourist destinations like Nainital, Ranikhet, Lansdowne, and Mussoorie
offer strong demand for high-quality, local fish dishes and farm-fresh vegetables. Resorts and
cafes in these locations often promote farm-to-table experiences, which integrated fish farms
can directly supply. The state government’s support for homestays, agri-tourism ventures, and
organic certification schemes creates a conducive policy environment for such models to

flourish.

Institutional support from the Directorate of Coldwater Fisheries Research (ICAR-DCFR) in
Bhimtal, Krishi Vigyan Kendras (KVKs), and the Uttarakhand Fisheries Department adds
significant value to the location potential. These institutions offer training, technical assistance,
fingerling supply, and help in infrastructure planning. Moreover, under schemes like the
Pradhan Mantri Matsya Sampada Yojana (PMMSY), farmers in Uttarakhand are eligible for
capital subsidies and input support, which can significantly reduce the entry barrier for

integrated fish farming ventures.

In essence, Uttarakhand’s natural topography, water resources, traditional ecological
knowledge, and emerging market opportunities make it one of the most promising states for
implementing integrated fish farming models in hilly terraces. With proper planning and
community participation, it has the potential to transform small-scale farming into a high-value,

low-impact livelihood across the region.



12. Manpower Requirement

Position ﬁ?glg:; Sl\;[ l(:;;h(l% Annual Cost %)
Farm Manage‘r (Aquaculture 1 20,000 2,40,000
Specialist)

Fish Pond Caretaker 2 12,000 2,88,000

Vegetable & Livestock Handler 1 11,000 1,32,000
Water Technician (Part-time) 1 8,000 96,000

Sales & Delivery Assistant 1 10,000 1,20,000

Record-Keeping & Admin Support 1 9,000 1,08,000

This team ensures smooth operation of fish farming, crop integration, water system

maintenance, record keeping, and local market delivery—suitable for a self-sufficient,

medium-sized unit in a hilly setting. The number of staff can be scaled down or up depending

on farm size and degree of automation.

Total Staff: 7

Total Annual Manpower Cost: ¥9,84,000

13. IMPLEMENTATION SCHEDULE

Activity

Timeline

Site Selection, Survey, and Layout Planning

Month 1 (Week 1-2)

Pond Design and Construction

Month 1 (Week 3) to
Month 2 (Week 2)

Installation of Water Inlet/Outlet Systems

Month 2 (Week 3)

Construction of Supporting Units (Duck Coop, Vegetable Beds)

Month 2 (Week 4)

Procurement of Fingerlings and Acclimatization

Month 3 (Week 1)

Initial Pond Filling, Conditioning, and Fertilization

Month 3 (Week 1-2)




Stocking of Fish and Start of Feeding Schedule

Month 3 (Week 3)

Integration of Crops and Livestock Components

Month 4 (Ongoing)

Regular Monitoring, Health Checks, and Maintenance

Month 4 onward

(continuous)
First Partial Harvest and Sales Initiation Month 7-8
Post-Harvest Pond Maintenance and Restocking Month 9

Expansion Planning or Scaling

After Year 1

14. Cost of Project

The detailed cost of the project estimate for a medium-scale Integrated Fish Farming in Hilly

Terraces of Uttarakhand, assuming 2—3 terraced ponds, integration with vegetable cultivation,

and optional duck/poultry rearing.

Particulars

Estimated Cost (X Lakhs)

Terrace Pond Construction (HDPE-lined or masonry tanks) 3.5
Water Supply System (inlet/outlet pipes, rainwater tank, 12
filtration) ’
Fingerlings Procurement (cold-water or carp species) 0.5
Fish Feed and Nutritional Supplements (6 months) 1
Duck Coop or Poultry Shed (optional integration) 0.8
Vegetable Bed Development and Seeds 0.5
Tools, Nets, and Aeration Equipment (manual or solar) 1
Training and Technical Support 0.3
Fencing and Farm Security 0.7
Initial Marketing, Packaging, and Branding 0.5




Insurance, Licensing, and Miscellaneous

0.4

Working Capital (labor, transport, maintenance for 6 months)

1.8

15. MEANS OF FINANCE

The means of finance structure for the Integrated Fish Farming Project in Hilly Terraces of
Uttarakhand, based on the total estimated project cost of 11.20 lakhs:

Source of Finance Amount X Lakhs) | Percentage (%)
Promoter’s Contribution (Equity) 2.2 19.64%
Bank Loan (Term Loan + WC Loan) 7.5 66.96%
Government Subsidy (PMMSY/NABARD) 1.5 13.39%

Total Project Cost =X11.20 Lakhs
Total Financing = %¥11.20 Lakhs

This mix allows for manageable debt with government support, while ensuring the promoter

retains a stake in the venture. Subsidies under Pradhan Mantri Matsya Sampada Yojana

(PMMSY) or state fisheries schemes can cover up to 40-60% of capital investment for small

and marginal farmers, especially in hilly regions and for SC/ST or women beneficiaries.

16. REVENUE STREAMS

The revenue streams for the Integrated Fish Farming in Hilly Terraces of Uttarakhand,

reflecting its multi-output and diversified income potential:

1. Sale of Edible Fish (Trout, Carp, etc.)

The primary source of income, harvested fish are sold fresh in local markets, to

restaurants, resorts, or through direct-to-home delivery channels. Trout and carp can

command high prices, especially when marketed as naturally raised or cold-water

fish.
2. Sale of Fingerlings (Seed Stock)

Once the farm is established, surplus or self-bred fingerlings can be sold to nearby

farmers or government agencies, especially in areas where hatchery access is limited.




. Vegetable Sales from Pond Bunds and Terraces

Nutrient-rich pond water supports chemical-free vegetable cultivation on bunds and
adjacent land. These vegetables can be sold in village markets or bundled with fish in
organic produce boxes.

4. Duck Eggs and Poultry Meat (if integrated)
Ducks or poultry raised near the ponds contribute manure and generate additional
revenue through sale of eggs and meat to local households or food vendors.

5. Organic Compost and Pond Sludge Sales
Periodic cleaning of ponds yields organic sludge, which is highly valuable as
fertilizer. It can be sold to nearby horticulture farms, nurseries, or compost packaging
units.

6. Agri-Tourism and Farm Visit Experiences
The scenic hill environment can be leveraged for guided tours, fish-catching
experiences, and on-farm dining—especially in tourist-heavy regions.

7. Training and Demonstration Services
The farm can serve as a learning site for NGOs, FPOs, school groups, or individuals
seeking training in integrated farming, earning revenue through workshops or
exposure Visits.

8. Value-Added Products (Smoked Fish, Pickles, Fish Meal)
Over time, processed items like smoked trout, fish pickle jars, or dried fish snacks can

be sold in local markets or gift shops catering to tourists.

These multiple revenue streams reduce the financial risk, create year-round income, and

allow scaling based on local market dynamics and farmer capacity.
17.PROFITABILITY CALCULATION

Profitability calculation for a medium-scale Integrated Fish Farming Project in Hilly Terraces
of Uttarakhand, based on conservative estimates over a 3-year period. The figures consider
revenues from fish sales, vegetables, duck eggs (optional), and compost, with incremental
growth in efficiency and output over time.

Assumptions:

e Pond Area: ~1000 sq. ft. total (2—3 terraced ponds)

e Fish Production: 1000-1200 kg/year

o Fish Sale Price: 3250-%400/kg (mixed species)

e Vegetable Income (Bund Cultivation): 350,000-X70,000/year



Profitability Table (in X Lakhs)

e Other Revenues (eggs, compost, training): ¥30,000-350,000/year

Particulars Year 1 Year 2 Year 3

Revenue

Fish Sales 2.8 4 5.5
Vegetable Sales 0.5 0.6 0.7
Eggs / Compost / Training 0.3 0.4 0.5
Total Revenue 3.6 5 6.7

Operating Expenses

Feed, Utilities, Water 1.2 1.5 1.8
Labor and Maintenance 1 1.2 1.4
Misc. & Transport 0.3 0.4 0.5
Total Expenses 2.5 3.1 3.7
EBITDA 1.1 1.9 3
Interest on Loan 0.5 0.4 0.3
Depreciation 0.3 0.3 0.3
Profit Before Tax 0.3 1.2 2.4
Income Tax (assumed 20%) 0.06 0.24 0.48
Net Profit (PAT) 0.24 0.96 1.92

18. BREAK-EVEN ANALYSIS

The break-even analysis for the assumed Pond Area: 1000 sq. ft.in Uttarakhand state is as

follows:

Particulars Value
Total Fixed Costs (Annual) %4.00 Lakhs
Variable Cost per kg of Fish R 160
(Feed, utilities, transport, health inputs per kg)
Average Selling Price per kg of Fish %300
Contribution Margin per kg Tégg) (300 -
Break-even Volume (kg of Fish) 2858 kg




(%4,00,000 /
%140)
Break-even Revenue %8.57 Lakhs

(Fixed Costs / Contribution Margin)

19. Marketing Strategies

The marketing strategies for the Integrated Fish Farming in Hilly Terraces of Uttarakhand

focuses on maximizing visibility, sales, and brand value across multiple customer segments:

1. Direct-to-Consumer (D2C) Farm Sales and Home Delivery

Integrated fish farms in Uttarakhand can leverage direct sales to consumers in nearby towns
and cities such as Dehradun, Nainital, Almora, Haldwani, and Mussoorie. Offering doorstep
delivery of fresh fish, bundled with vegetables and eggs, can help farmers bypass middlemen
and earn higher margins. Subscription models (weekly or monthly boxes) can be introduced
for regular customers. Using WhatsApp, SMS alerts, and pre-booking systems for harvest

batches ensures freshness and customer loyalty.

2. Tie-ups with Hotels, Resorts, and Cafes in Tourist Zones

With Uttarakhand being a prominent tourist destination, fish farmers can develop partnerships
with hotels, homestays, and cafes that prioritize fresh, locally sourced ingredients. Restaurants
that cater to eco-tourists and wellness travelers are particularly open to premium products like
Rainbow Trout. Farms can offer bulk supply agreements, custom processing
(cleaned/packaged fish), and even co-branding opportunities where menus highlight “farm-

raised trout from local terraces.”

3. Participation in Local Markets, Mandis, and Organic Fairs

Selling fish, vegetables, eggs, and compost in village haats, urban mandis, and organic food
expos gives integrated fish farmers physical presence and community reach. Regular
participation in seasonal fairs, district agriculture exhibitions, and tourism festivals allows
visibility to a larger consumer base, government agencies, and institutional buyers. Live demos,

sample tastings, and storytelling around clean hill farming create a memorable brand identity.

4. Digital and Social Media Marketing



Even in hilly areas, digital tools are becoming increasingly relevant. Fish farmers can create
Instagram and Facebook pages to showcase harvests, farm activities, recipes, customer
testimonials, and eco-friendly practices. A basic website or landing page can be developed to
collect inquiries and orders. YouTube channels or reels on sustainable fish farming and healthy
eating can attract urban interest, while WhatsApp groups can serve as micro-marketplaces in

local clusters.

5. Branding Through Farm Storytelling and Traceability

Consumers today want to know the source of their food. By emphasizing the story of hill-
based, low-input, chemical-free integrated farming, farmers can create a premium image
around their fish. Using biodegradable packaging, QR codes linking to farm videos, and locally
inspired labels (e.g., “Pahadi Trout,” “Himalayan Harvest”) enhances trust and brand recall.
Certifications like PGS-India Organic or state aquaculture quality marks can further boost

credibility.

6. Aggregation Through FPOs and SHG Networks

Forming or joining Farmer Producer Organizations (FPOs) or Self-Help Groups (SHGs)
focused on aquaculture and allied activities enables small farmers to market collectively. This
aggregation helps in negotiating better prices, accessing cold-chain infrastructure, and fulfilling
larger institutional orders (hotels, hostels, welfare schemes). Shared branding and cost pooling

in packaging and transport reduce overheads and improve outreach.

7. Value-Added Product Development and Sales

To extend shelf life and reach new markets, farmers can introduce value-added products such

as:

e Smoked Trout fillets for gift boxes
o Pickled or marinated fish jars with local spices
o Fish meal for pets or livestock

e Compost packs made from pond sludge



20. ENVIRONMENTAL BENEFITS AND SUSTAINABILITY IMPACT

Integrated fish farming significantly enhances environmental sustainability by making optimal
use of limited water, land, and biomass. It prevents soil erosion by stabilizing terrace
embankments with perennial crops and moisture-loving plants. Fish manure, pond sludge, and
organic residue are recycled into fields, reducing dependency on chemical fertilizers and

improving soil fertility.

Because of water reuse and closed-loop cycles, the model has a much lower carbon footprint
compared to intensive fish farming. It supports in-situ biodiversity by promoting pollinators,
beneficial microbes, and natural pest control agents through diverse crop integration. Terraced
fish farming also contributes to groundwater recharge and prevents water wastage through
efficient irrigation reuse. Ducks or chickens in the system serve as natural pest controllers and

bio-aerators, enhancing fish pond oxygen levels and reducing energy costs.

21. FUTURE OPPORTUNITIES AND EXPANSION PATHS

As the model matures, several opportunities emerge for vertical and horizontal expansion.
Farmers can diversify into trout hatcheries to supply seed stock to others. There is scope for
setting up decentralized fish processing units to produce smoked fish, fish pickles, or frozen
fillets. Integrating beekeeping or mushroom farming on the pond periphery further strengthens

the ecosystem.

Agri-tourism is another emerging pathway where integrated farms offer guided tours, fish-
catching experiences, organic meals, and workshops, especially in tourist-heavy districts like
Tehri, Pauri, and Nainital. Farmer cooperatives can launch joint brands that market fish,
vegetables, and compost together under a single regional identity. Collaboration with
educational institutions, FPOs, and water user groups can also enhance knowledge transfer and

collective marketing, making the model more scalable and resilient.



Disclaimer

Only a few machine manufacturers are mentioned in the profile, although many
machine manufacturers are available in the market. The addresses given for
machinery manufacturers have been taken from reliable sources, to the best of
knowledge and contacts. However, no responsibility is admitted, in case any

inadvertent error or incorrectness is noticed therein. Further the same have been

given by way of information only and do not imply any recommendation.




