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Overview of Farmers’ Training on Fish Farming

Session Topic Time/Duration Session 
Number Remarks

Day 
One

Registration 30mins

Introduction to Fish 
Farming in Bhutan

2hrs Theory + 1hr  
30mins Practical

Session 1 Tea Break 
15mins 

Lunch Recess 1hr
Pre-stocking Management 
of Fish Farming

2hrs Theory + 2hr 
practical

Session 2

Day 
Two

Stocking Management of 
Fish Farming

1hr Theory + 1hr 
practical

Session 3

Tea Break 15mins
Post-stocking 
Management of Fish 
Farming

2hrs Theory + 3hrs 
practical

Session 4 Practical 
after Lunch

Day 
Three

Record keeping at a fish 
farm

2hrs Theory + 2hrs 
practical

Session 5 Tea Break 
15mins

Lunch Recess 1hr
Integrated fish farming 2hrs Theory Session 6
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Course Title: Farmers’ Training on fish farming in Bhutan

Session 1: Introductory to Fish Farming in Bhutan

Duration: 2hrs + 1hr practical

Target Group: Fish Farmers

Learning Objective To understand economic benefits of fish farming and know 
how to choose a good fish pond site 

Learning Outcome  ̵ Should be able to understand the economic benefits and 
importance of fish farming 

 ̵ Know how/where to choose a site of a fish pond 
 ̵ Should gain skills to perform some basic soil feasibility tests 

Content  ̵ Introduction to fish farming 
 ̵ Breeds of fishes 
 ̵ Site selection 
 ̵ Feasibility/feasibility tests of a fish pond 
 ̵ Fish culture systems 

Methodology  ̵ Lecture 
 ̵ PPT presentation 
 ̵ video clips 
 ̵ practical on identification of fish breeds/field visits 

Materials  ̵ Posters 
 ̵ Projector 
 ̵ Markers 
 ̵ White board 
 ̵ Chart papers 

Assessment criteria  ̵ quiz 
 ̵ Q & A session 
 ̵ group presentations 
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1. Introduction to fish farming in Bhutan

	Cold water fishery was introduced in 1930 in Haa, Bhutan
	While warm water fishery was introduced later in 1984 in Gelephu with 

the financial support of a UN Program which gradually metamorphosed 
into present day National Center for Aquaculture.

6 
 

1. Introduction to fish farming in Bhutan 
 Cold water fishery was introduced in 1930 in Haa, Bhutan 

 While warm water fishery was introduced later in 1984 in Gelephu with the financial 
support of a UN Program which gradually metamorphosed into present day National Center 
for Aquaculture. 

 
Figure 1. Overview of Fish Farming 

 

 

2. Objectives of fish farming 
 To increase food production (protein) and achieve self-sufficiency in aquatic product 

supplies. 

 Generating new sources of employment in rural areas and arresting migration of people 
from rural to urban areas. () 

 Using waste lands productively and using organic wastes for food production and 
environment management. 

1.Pre-stocking management 

Figure 1. Overview of Fish Farming

2. Objectives of fish farming

	To increase food production (protein) and achieve self-sufficiency in 
aquatic product supplies.

	Generating new sources of employment in rural areas and arresting 
migration of people from rural to urban areas. ()

	Using waste lands productively and using organic wastes for food 
production and environment management.

	Earning foreign exchange through export.
	Improving human nutrition especially in rural areas.
	Improved human health and nutrition.
	Relatively easy source of family income.
	Fish is a very good source of protein especially for: 
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Figure 2. Illustration on benefits of fish meat for children and mothers

	Reduced import of poor quality fish meat at exorbitant costs.
	Supplementing or replacing over-exploited capture fishery.
	To complement Bhutanese people’s food habit of eating non-vegetarian 

meals quite often.
	Poor hygiene and low nutritional value of the imported dried fish.
	Omega-3 fats are particularly important for children as they play an 

essential role in the early development of the brain and nerves.
	Fish meat helps improve the reading skills and attention span of children.

Figure 3. Illustration on benefits of fish meat on reading skills and attention span

Young children Pregnant woman Lactating woman 

A child who’s 
not fed fish 
meat
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3. Fish breeds in Bhutan

3.1. Catla (Catla catla) 

	Native to Ganga and Brahmaputra  
riverine systems and fastest growing 
species among Indian major carps.

	A deep body, with large head, large 
upturned mouth and non fringed 
lips

	It feeds on zooplankton from the 
pond surface, however young ones 
(1.5-2 cm) consumes both zooplankton and phytoplankton.

	Can grow up to 35-45 cm (1.5-2kg) in first year.
	Grows up to maximum size of 1.8 m (45 kg)

3.2. Rohu (Labeo rohita)

	Considered as the tastiest among 
the carps.

	Small and pointed head, small and 
fringed lower lips and dull reddish 
scales.

	Column feeder feeding mainly on 
phytoplankton, plant debris of 
aquatic plants, however young 
feeds on zooplankton.

	Grows up to 35-40 cm (0.9kg) in first year.
	Can attain maximum size of 1m.

3.3. Mrigal (Cirrhinus mrigala)

	Linear body, small head with blunt 
snout and thin non fringed lips.

	Bright silvery body with golden 
tinge.

	Bottom feeder on decaying organic 
and vegetable debris, young feeds 
on zooplankton

	Attains about 30 cm (700 gm) in its first year.
	Can attain maximum size of 0.9 m. 

Figure 4.Catla

Figure 5. Rohu

Figure 6.Mrigal
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3.4. Silver Carp (Hypophthalmichthys molitrix)

	x It’s of Chinese origin with upturned 
mouth, laterally compressed body 
with small silvery scales.

	x Surface feeders feeding mostly on 
phytoplankton.

	x It can attain 1.5 kg in first year.
	x Maximum size attained is 60 cm. 

3.5. Grass carp (Ctenopharyngodon idella)

	x It is of Chinese origin with elongated body, broad head, slightly longer 
upper jaw, with light-greenish tinge.

	x Feeds on aquatic weeds and terrestrial grass four times of its body 
weight and in absence of plants they may even feed on fish fry.

	x Fast growth and maximum size recorded in first year is 90 cm (6.8kg)

Figure 8. Grass Carp

3.6. Common carp (Cyprinus carpio)

	x European origin with deep body 
and short head (three varieties viz. 
C. carpio var. communis (scale carp), 
C. carpio var. nudus (leather carp) 
and C. carpio var. specularis (mirror 
carp))

	x Bottom feeders - feeding on larvae 
of insects, worms, molluscs and 
stalks and leaves of submerged plants.

	x Hardy fish with fast growth (40-45 cm/1-1.5 kg in first year) 

Figure 7. Silver Carp

Figure 9. Common Carp
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3.7. Trout

	x Imported and introduced in rivers and water bodies of Bhutan long 
time back

	x It is a cold water fish
	x Its growth rate is rather slow but people prefer the meat for its delicious 

taste 

Figure 9. Rainbow Trout

4. Feasibility and General Considerations in Starting a Fish Farm 

	x Site selection
	x Topography
	x Soil type
	x Water source
	x Water quality
	x Climate

4.1. Site selection

	x A pond located nearby a road 
makes the product easily 
accessible to market.

	x Nearby a residence to provide 
protection from poachers.

	x Regular supervision of pond 
has to be possible.

	x Accessibility to road and 
other resources for timely 
availability of fingerlings.

	x Free from flood and easy access to technical supports. ()

Figure 10. Land topography and site selection
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4.2. Topography

	x A gentle slope of land 1% - 3% is suitable for pond construction.
	x Sites having high-land on three sides with opening on one side is most 

favorable. Pond construction in such topography is good for draining 
the water by gravity for complete harvesting. 

4.3. Soil type

	x Before construction of a pond one 
should investigate the soil texture. 

	x The soil of the pond bottom should 
contain a layer of materials that is 
enough to prevent seepage. 

	x Clay and silky clay are excellent for 
pond construction.

	x Sand has a permeability of 1mm/sec. 
where as it is 10-7mm/sec in clay.

4.4. Water source

	x A permanent source of adequate 
supply of water during peak demand 
is needed. 

	x The ponds located near the river, 
reservoir and along the irrigation canal 
is best regarding the supply of water. 

	x Spring ponds are very good in terms of 
water availability. 

4.5. Water quality

	x The water for fish culture should be 
clean and free from harmful impurities. 

	x The water coming into the fish pond 
should not be contaminated with 
the wastes of factory, hospital and 
sewerage. 

	x The water in the pond should contain sufficient degree of pH and DO 
(dissolved oxygen).

Figure 11. Testing the soil type

Figure 12. Availability of water

Figure 13. Clean source of water
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4.6. Climate

	x The cultured fish in Bhutan are warm water fishes. 
	x To grow fish, a thermal temperature of water between 20°c-30°c is 

favorable. 
	x The climate similar to subtropical belt and slightly hilly terrains is most 

favorable for fish culture.
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4.5. Water quality 
• The water for fish culture should be clean and free 

from harmful impurities.  
• The water coming into the fish pond should not 

be contaminated with the wastes of factory, 
hospital and sewerage.  

• The water in the pond should contain sufficient 
degree of pH and DO (dissolved oxygen). 

                                                                                                       

 

4.6. Climate 
• The cultured fish in Bhutan are warm water fishes.  

• To grow fish, a thermal temperature of water between 20°c-30°c is favorable.  

• The climate similar to subtropical belt and slightly hilly terrains is most favorable for fish 
culture. 

  

• Right amounts of rain and shine all the seasons through will be favourable for fish farming. 
 

4.7. Simple Feasibility test - 1 
1. Take a handful of soil from 
the surface and squeeze it into 
a ball.  

2. Throw the ball of soil into the 
air and catch it. 

3. Bad soil with too much sand 
or gravel in it will not stick 
together and the ball will fall 
apart.               

 

Figure 13. Clean source of water 

Figure 14. Self explanatory simple feasibility test 

	x Right amounts of rain and shine all the seasons through will be 
favourable for fish farming.

4.7. Simple Feasibility test - 1
1. Take a handful of soil from the 

surface and squeeze it into a ball. 
2. Throw the ball of soil into the air 

and catch it.
3. Bad soil with too much sand or 

gravel in it will not stick together 
and the ball will fall apart.

4. If the ball sticks together well the 
soil may be good, but you cannot 
be sure. Further tests can be done to confirm the quality of the soil. 

4.8. Simple Feasibility Test - 2
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4. If the ball sticks together well the soil may be good, but you cannot be sure. Further tests 
can be done to confirm the quality of the soil.  

 

4.8. Simple Feasibility Test - 2 

 
Figure 15. Illustrated feasibility test 2 

.               

5. Culture systems 
Monoculture(Culture of single species only)  

 

Polyculture (Culture of two or more species)  

Polyculture is the practice of culturing more than one species of aquatic organism in same 
pond. 

•  Maximum production 

• Better utilization of available natural food. 

 

Figure 14. Self explanatory simple 
feasibility test

Figure 15. Illustrated feasibility test 2
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5. Culture systems

Monoculture(Culture of single species only) 

Polyculture (Culture of two or more species) 

Polyculture is the practice of culturing more than one species of aquatic organism 
in same pond.

	x Maximum production
	x Better utilization of available natural food.

5.1. Polyculture system

Figure 16. Illustration of a polyculture system of fish farming
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Session 2: Pre-stocking Management of Fish Farming

Duration: 2hrs +1hr practical

Target Group: Fish Farmers

Learning 
Objective 

 ͳ Impart knowledge on Management of a pond before the 
fingerlings can be brought in for stocking 

Learning 
Outcome 

 ͳ participants should be able to prepare the constructed 
pond for stocking by carrying

 ͳ out liming, applying right amount of fertilizers 

 ͳ should be able to transport fingerlings incurring least 
mortality en route 

Content  ͳ Liming 

 ͳ Application of fertilizers 

 ͳ Transportation of fingerlings 
Methodology  ͳ Lecture 

 ͳ PPT presentation 

 ͳ video clips 

 ͳ practical on liming, application of fertilizers/manure and 
packaging during 

 ͳ Transportation
Materials  ͳ Projector 

 ͳ Markers 

 ͳ White board 

 ͳ Chart papers 

Assessment 
criteria 

 ͳ quiz 

 ͳ Q & A session 
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6.  Pre-stocking Management

Pre-stocking management means management practice which is to be followed 
in fish ponds before stocking of fish. All the management of fish pond before 
stocking are done to prepare the fish pond environment favourable for growth 
and development of fish.

Purpose:
	x Eliminate poor survival rate and unsatisfactory growth
	x Reduce the chances of disease outbreak
	x Ensure availability of natural fish food organisms in sufficient quantity and 

quality.

6.1. Liming
1. It kills germs causing fish diseases.
2. It helps in decomposing organic 

matters
3. It helps to release nutrients.

Liming Materials
	x Calcium carbonate/Agricultural 

lime(CaCO3)
	x Calcium oxide/burnt lime/quick 

lime (CaO)
	x Calcium hydroxide/slake lime/

hydrated lime[Ca(OH)2]

Method 
	x Finely powdered materials (< 0.24 

mm) are more efficient.
	x In drained ponds, lime is applied 

to the bottom and sides of the 
dikes (bottom ploughed for thorough mixing)

	x In water filled ponds, lime is broadcasted over the pond surface or water 
inlets

	x Lime is applied on the dikes just before onset of monsoon to prevent fish 
kill due to drastic drop in pH

Figure 17. Liming
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6.2. Applying Fertilizers

	x Regularly replenishing the nutrients 
biological productivity of the pond 
is necessary for the maximum 
production of fish. 

	x Periodic draining mobilizes the 
nutrients in the pond soil by 
exposure to the atmosphere. 

	x It’s often necessary to apply fertilizing agents to enhance the natural 
fertility. 

6.3. Transportation of fingerlings

	x The main requirement in transportation of fingerlings or adult fish is an 
adequate quantity of oxygen. 

	x It is generally considered beneficial to condition the fry/fingerlings 
before transportation to avoid use of part of the oxygen by the feces 
passed into the water and increase the bacterial load of the water. 

Figure 19. Transportation of fingerlings

Figure 18. Applying manure
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Session 3: Stocking Management of Fish Farming

Duration: 2hr +1hr practical

Target Group: Fish Farmers

Learning 
Objective 

 ͳ Disseminate knowledge on Stocking Management of a 
pond 

Learning 
Outcome 

 ͳ should be able to know the best stocking management 
practices 

 ͳ should be able to follow the general considerations while 
releasing fingerlings 

 ͳ and appropriate/healthy stocking ratio 
Content  ͳ Release of fingerlings 

 ͳ Stocking ratio 
Methodology -  ͳ Lecture 

 ͳ PPT presentation 

 ͳ practical on release of fingerlings and calculation of dif-
ferent species to be stocked 

Materials  ͳ Projector 

 ͳ Markers 

 ͳ White board 

Assessment 
criteria 

 ͳ quiz 

 ͳ Q & A session 

 ͳ group presentations 

7. Stocking Management

It refers to the act of releasing fry/
fingerlings or fish into the ponds, 
rivers or any other water bodies. 
Package of methods to be followed 
during stocking is known as stocking 
management.

Figure 20. Acclimatizing fingerlings in the new 
pond before releasing
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Importance good stocking management practice:
	x To prevent mortality due to sudden change in temperature and other 

water quality parameters.
	x To ensure adequate natural fish food in the pond.
	x Poor stocking procedures are among the major causes of low survival 

rate in grow-out ponds.

7.1. Releasing of fingerlings

	x Place the fingerlings plastic bags in the pond water unopened until the 
water temperature inside the bag is about the same as the temperature 
in the pond.

	x Open the bags and let some pond water in.
	x Let the bag fill up slowly and the fish will swim out into the pond by 

themselves.
	x This process may take little while, but it is far better to take the time 

than it is lose the fingerlings.
	x “NEVER POUR FINGERLINGS INTO THE POND DIRECTLY” this will cause 

shock and kill them all.     () 

7.2. Stocking ratio

	x The best culture system should have the benefits to maintain the pond 
ecosystem as different species have different habitats. 

	x The fingerlings are stocked in the ponds at the rate of 1 fingerlings/
sq.ft. 

The different species of fingerlings are stocked in the ponds in the following 
ratio:
SI No. Species Stocking Ratio

1.  Common carp 20%

2.  Grass carp 25%

3.  Silver carp 15%

4.  Rohu 15%

5.  Mrigal 12%

6.  Catla 13%

 Total 100%
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in temperature and other water quality parameters. 
• To ensure adequate natural fish food in the pond. 
• Poor stocking procedures are among the major causes of low survival rate in grow-

out ponds. 

 

7.1 Releasing of fingerlings 
• Place the fingerlings plastic bags in the pond water unopened until the water 

temperature inside the bag is about the same as the temperature in the pond. 
• Open the bags and let some pond water in. 
• Let the bag fill up slowly and the fish will swim out into the pond by themselves. 
• This process may take little while, but it is far better to take the time than it is lose 

the fingerlings. 

• “NEVER POUR FINGERLINGS INTO THE POND DIRECTLY” this will cause shock and kill 
them all.     ()  

7.2 Stocking ratio 
• The best culture system should have the benefits to maintain the pond ecosystem as 

different species have different habitats.  

• The fingerlings are stocked in the ponds at the rate of 1 fingerlings/sq.ft.  

 

The different species of fingerlings are stocked in the ponds in the following ratio: 

SI No.     Species                 Stocking Ratio 

1.      Common carp                   20% 

2.      Grass carp                          25% 

3.      Silver carp                          15% 

4.      Rohu                                   15% 

5.      Mrigal                                  12% 

6.      Catla                                    13%         

       Total                                        100%         

However, stocking density depends on the sizes of fish ponds and individual choice of 
farmers.  
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However, stocking density depends on the sizes of fish ponds and individual 
choice of farmers. 

Session 4: Post-stocking Management of Fish Farming

Duration: 2hrs+3hrs practical

Target Group: Fish Farmers

Learning 

Objective 
 ͳ Impart knowledge on how to manage a pond that is 

stocked with fingerlings 

Learning 
Outcome 

 ͳ Each participant should be able to:

 ͳ to carry out daily feeding activity and management 

 ͳ to observe and check important water quality parameters 

 ͳ to carry out partial/complete harvesting of fish 

 ͳ to perform weeding 
Content  ͳ feeding 

 ͳ daily management 

 ͳ important water quality parameters 

 ͳ harvesting 

 ͳ weed cleaning 
Methodology  ͳ Lecture 

 ͳ PPT presentation 

 ͳ video clips 

 ͳ practical on: 

 ͳ 1. Feeding 2. Observing water quality parameters   3. Har-
vesting 4. Weeding 

Materials  ͳ Projector 

 ͳ Markers 

 ͳ White board 

 ͳ Chart papers 
Assessment 
criteria 

 ͳ quiz 

 ͳ Q & A session 

 ͳ group presentations 
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8. Post-stocking Management

It refers to those practices which are to be followed after stocking fish in a pond 
and involves feeding, maintenance of pond environment and regular manuring.

8.1. Feeding
	x Always feed the fish at the same interval and in the same part of the 

pond
	x Do not over feed; give only the amount of feed the fish will take at one 

feeding. 
	x If the fish seem to be waiting near the surface in the feeding area/ring, 

you will know more feed is required. 
	x The feeding rate of fish is 2-5% of the body weight per day.

Figure 21. Feeding has to be done at the same place and on same time every day

8.2. Daily Management

23 
 

8.2. Daily Management 

 
Figure 22. General management points to observe every day 

.              

8.3. Important Water Quality Parameters 
Sl. No.  Water Quality Parameter  Optimum Range  

1  Temperature  25°C to 32°C.  
2  pH  6-9  

3  Dissolved oxygen  ➢ 5 PPM  
4  Turbidity  30-60 cm.  

5  Ammonia  0.02-0.05 ppm  
6  Hydrogen sulphide  < 0.01 ppm  

7  Alkalinity  60-300 ppm of  CaCO3  

8  Hardness  40 ppm of CaCO3  

9  Carbon dioxide  < 8 ppm  
 

 

 

Figure 22. General management points to observe every day
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8.3. Important Water Quality Parameters

Sl. No. Water Quality Parameter Optimum Range 
1 Temperature 25°C to 32°C. 
2 pH 6-9 
3 Dissolved oxygen 	5 PPM 
4 Turbidity 30-60 cm. 
5 Ammonia 0.02-0.05 ppm 

6 Hydrogen sulphide < 0.01 ppm 

7 Alkalinity 60-300 ppm of  CaCO3 

8 Hardness 40 ppm of CaCO3 

9 Carbon dioxide < 8 ppm 

8.3.1. Temperature

	x In general for every 10°C rise of temperature, the rate of biological 
and chemical reaction in water doubles.

	x Warm water fishes grow best in the temperature range of 25°C to 
32°C.

	x Heat enters the water surface, but transmission of the heat to lower 
level is slow, thus more depth of water may lead to stratification.

	x Thus the ideal depth of water should be 1.5-2 m for fish culture to 
avoid such consequences.

8.3.2. Dissolved Oxygen

	x Dissolved oxygen (DO) refers to oxygen gas that is dissolved in water.
	x Dissolved oxygen influences the activities, growth and survival of the 

fishes as oxygen is vital for respiration process.
	x The optimum DO content of pond for fish is 5ppm to a saturation 

level for good growth of fish. 
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8.3.3. pH
Table 1. Effect of ranges of pH on fish growth

pH Effect 

< 4 Acid Death Point 

4-6 Slow Growth 

6-9 Best For Growth

9-11 Slow Growth, lethal to fish over long period of time. 

11 + Alkaline Death Point

pH is measure of hydrogen ion concentration in water and indicate how much 
water is acidic or basic.

	x Water pH affects metabolism and physiological process of fish.
	x pH scale ranges from 0-14, 

	x 7 is neutral,
	x  above 7 is basic in nature
	x  below 7 is acidic in nature

	x The optimum pH for best growth of freshwater fishes is 6-9.
	x Corrections: Liming is the best method 

9. Harvesting Fish

	x Harvesting is done usually after 6-12 
months. 

	x General considerations while harvesting:
	x Growth rate of the fish
	x Market demand and price
	x Pond condition 
	x Availability of seed/fingerlings
	x Sharp increase in FCR.

9.1. Materials Required

	x Drag nets
	x Adequate buckets
	x Potable water
	x Cast net

Figure 23. Harvesting fish
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9.2. Complete Harvesting

	x Lower the water level in the fish pond.
	x Then drag the pond using drag net for several times
	x Finally drain the whole pond and catch the remaining fish.

9.3. Partial Harvesting of fish
Partial Harvest: Drag pond several times and 
harvest table size fish, release the smaller back 
in pond.

General points to be noted before and during 
harvesting:

	x Weed infestation if any should be 
removed before harvesting.

	x All the anti-poaching devices kept in 
the pond should be removed before 
netting.

	x Feeding should be stopped 2–3 days 
before harvesting.

	x Harvesting should be done during 
cool, clear weather and time should be 
adjusted according to the market hours 
after fixing markets.

	x If you take good care of your fish, good fish growth will be achieved 
3-4months after stocking.

	x Every pond has a particular carrying capacity to produce fish.
	x To get more production, harvest big fishes after 3-4 months.
	x Silver carp, grass carp and catla will be sellable within 3-4months. After 

harvesting partially big fishes, restock the fingerlings (4fingerlings/sq. m)

10. Weed Cleaning

Aquatic weed blocks the sunlight.
As a result:

	x Natural food of fish and oxygen is not 
produced.

	x It absorbs nutrients from soil and water. 
So the production of natural food for 
fish is less.

	x It serves as shelter for harmful animals like snakes and frogs.

Figure 24. Partial harvesting of fish

Figure 25. Partial harvesting and 
releasing of small ones

Figure 26. Weed cleaning
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	x Oxygen depletion in water occurs by decomposing weeds. As a result 
fish come up or may even die.

	x Floating weeds and overhanging branches, which make shade on water, 
have to be removed before stocking fingerlings. 

Session 5: Record keeping at a fish farm

Duration: 2hrs+2hrs practical

Target Group: Fish Farmers

Learning 
Objective 

 ͳ Impart knowledge on record keeping at a fish farm 

Learning 
Outcome 

 ͳ every participant should be able to keep various records 

 ͳ at a fish farm so that a farmer can determine the opera-
tional 

 ͳ cost and eventually arrive at the unit cost of production. 
Content  ͳ fingerlings stocking record 

 ͳ feeding record 

 ͳ growth check record 

 ͳ manuring record 

 ͳ operational cost determination record 
Methodology  ͳ Lecture 

 ͳ PPT presentation 

 ͳ practical on preparing all the aforementioned records 
forming groups

Materials  ͳ Projector 

 ͳ Markers 

 ͳ White board 

 ͳ Chart papers 
Assessment 
criteria 

 ͳ quiz 

 ͳ Q & A session 

 ͳ group presentations 
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11. Record keeping

In fish culture a simple method of record keeping is practiced. The record 
keeping is very important in all aspects and stages of fish farming. The records 
are maintained for the following reasons:

	x To serve as a basis for planning.
	x Reference and onward submission.
	x Inputs and outputs record
	x Cost analysis.
	x Production of the farm.
	x Profit and loss analysis.

11.1. Fingerlings stocking record

Date Pond No. Pond Area Species No. of fish 
stocked

Average 
weight

Total 
weight

11.2. Feeding record
They are fed at the rate of 2-5% of the body weight per day.

Date
Feed Supplied Remarks

Pond No. Pond Area
Feed (kg) Feed (kg)

Example: 
The 100 fingerlings weighing 6gm each (Total weight is 600gm) would receive 
5% of the total weight i.e.30gm food a day.

11.3. Growth check record
The efficiency of the feeding practices adopted has to be verified after each 
growth check. 

Date Pond No. Pond 
Area

No. of fish 
sampled Species Average wt 

(kg)
Total wt 

(kg)
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Figure 27. Casting nets to catch fish and record weights for growth check

11.4. Application of Fertilizers/Manuring Record
 Normally 1000kgs/ha of crow dung, 500-1500kgs/ha pig manure, 100-250kgs/
ha chicken litter. 

Date Pond No. Pond Area Kind of manure/
fertilizer Qty (kg) Price per kg

Figure 28. Manure and fertilizers
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11.5. Operational Cost Determination Record

Sl. 
No. Particulars Amount 

(Nu.) Remarks 

1 Pond Maintenance Cost Include labor charge and other 
charge 

2 Lime Cost 

Include transportation charge 
3 Fertilizer Cost 
4 Manure Cost 

5 Feed Cost 

6 Harvesting Cost Labor charge, Drag net charge 

7 Transportation Cost Farm to market 

8 Miscellaneous cost 

Total Operational Cost (Nu.) 
 Unit cost of production = Total quantity of fish harvested (kg)/Total 

operational cost 

Session 6: Integrated fish farming

Duration: 2hrs

Target Group: Fish Farmers

Learning 
Objective Impart knowledge on Integrated fish farming systems

Learning 
Outcome 

 ͳ At the end of the session, each participant should be:

 ͳ able to learn basic knowledge on integrated fish farming 

 ͳ able to learn integrated fish with piggery 

 ͳ able to learn integrated fish with poultry 

 ͳ able to learn integrated fish with Duck  

Content 

 ͳ Integrated fish farming

 ͳ integrated fish with piggery 

 ͳ integrated fish with poultry 

 ͳ integrated fish with Duck  
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Methodology 

 ͳ Lecture 

 ͳ PPT presentation 

 ͳ video clips 

 ͳ field visits

Materials 

 ͳ Projector 

 ͳ Markers 

 ͳ White board 

 ͳ Chart papers 

Assessment 
criteria 

 ͳ quiz 

 ͳ Q & A session 

 ͳ group work on various integrated fish farming systems 

12. Integrated fish farming

	x Plant banana trees, 
grasses, litchi trees and 
areca nut trees on the fish 
pond dikes, slopes and 
wasteland of a pond.

	x Grow vegetables like 
pumpkin, soya bean, 
cucumber etc. in a waste 
land and on the dikes/
slopes. ()

	x These vegetable leaves 
can be fed to fish.

	x Leaves of banana and grasses like Paragrass, Napier grass and Sudan 
grass can be fed for grass carps and stem can be fed for pigs and oxen.

	x Time consuming to bring grasses from far away and engaging more 
laborers. 

	x Banana fruits, Litchis and vegetables can be consumed or sold.
	x Soil erosion (damaging fish pond dikes) can be prevented.
	x Extra income by selling fruits & vegetables. ()

Figure 29. Integrated fish farming
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12.1. Integrated fish farming with piggery
	x No need to apply additional manure/

fertilizer in the fish ponds.
	x Pig excreta are used as fertilizers in the 

pond.
	x Wasted feed can be consumed by fish 

in the ponds.
	x Extra income through sale of pork.
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 Plant banana trees, grasses, litchi trees and 

areca nut trees on the fish pond dikes, 
slopes and wasteland of a pond. 

 Grow vegetables like pumpkin, soya bean, 
cucumber etc. in a waste land and on the 
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12.1. Integrated fish farming with piggery 
➢ No need to apply additional manure/fertilizer in the 

fish ponds. 

➢ Pig excreta are used as fertilizers in the pond. 

➢ Wasted feed can be consumed by fish in the ponds. 

➢ Extra income through sale of pork. 

                       

                                                                               

 

 

 

 

Figure 29. Integrated fish farming 

Figure 30. Integrated fish farming with piggery 

Figure 31. Illustrated cross-section of an integrated fish farming with piggery Figure 31. Illustrated cross-section of an integrated fish farming with piggery

12.2. Integrated fish farming with poultry
	x No need to apply additional manure/fertilizer in the fish ponds.
	x Eggs and chicken can be sold to earn income.
	x Poultry droppings have high nitrogen and oxides and thus enhancing DO 

level in the water. 
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 Eggs and chicken can be sold to earn income. 
 Poultry droppings have high nitrogen and oxides and thus enhancing DO level in the 
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12.3. Integrated fish with Duck 
Integrated fish farming with duck: 

 Eggs and meat can be consumed while surplus can be sold to earn income. 
 It can aerate the water if fish pond depth is 1.5 to 2 meters. 
 Droppings can be used as manure in the pond. 
 If the fish pond depth is less than 1m (shallow water depth) duck can attack fish 

and fish will stop feeding especially the surface feeders will starve.  

 

 
Figure 33. Illustrated cross-section of an integrated fish farming with duck 

 

() 

Figure 32. Illustrated cross-section of an integrated fish farming with poultry Figure 32. Illustrated cross-section of an integrated fish farming with poultry

Figure 30. Integrated fish farming 
with piggery
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12.3. Integrated fish with Duck
Integrated fish farming with duck:

	x Eggs and meat can be consumed while surplus can be sold to earn 
income.

	x It can aerate the water if fish pond depth is 1.5 to 2 meters.
	x Droppings can be used as manure in the pond.
	x If the fish pond depth is less than 1m (shallow water depth) duck can 

attack fish and fish will stop feeding especially the surface feeders will 
starve. 
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Figure 32. Illustrated cross-section of an integrated fish farming with poultry 

Figure 33. Illustrated cross-section of an integrated fish farming with duck
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