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INTRODUCTION

Rice and fish culture has been a tradition in Southeast Asia including Manipur for over

2000 years. Fish farming involves raising fish commercially in tanks, ponds, or ocean enclosures,

usually for food.  Worldwide, the most important fish species used in fish farming are carps,

salmon, tilapia and cat fish. The year 475 BC is considered of very great significance in the

annals of the history of aquaculture as the period when Fan Li wrote the book, "The Classic of

Fish Culture". This book consists of the earliest monographs of fish culture. During 618-906 AD,

the reign of the Tang Dynasty, common carp was cultivated widely. The Chinese people who

were then at the time very much engrossed in fish culture as a source of food and livelihood,

looked for other species of fish for pond culture. This resulted in the discovery of the silver carp,

the big-head carp, the grass carp and the mud carp, all very suitable pond culture species. It was

also found that when raised in polyculture in the same pond, these species complement each

other by eating different types of food and staying in different environmental strata within the

pond. This led not only in the discovery of new species for culture but also in maximizing the

productivity of freshwater pond culture.

In less developed parts of the world today, the basic earthen pond design system is still the

most important and affordable type of design. Not surprisingly, there have been considerable

technical advances over the last few decades that have transformed the aquaculture industry,

yet the basic earthen pond system remains mostly unchanged and still highly relevant in less

developed countries.

The success of fish farming is depending largely on fish pond design and construction.

Since prehistoric times, fish have been kept in a wide range of man-made earthen ponds or alike

structures. The typical fish farm was developed by forming small ponds by hand, or an even

simpler method of trapping inundated water flow during raining season. The fish or other aquatic

crop were cared for by the fish farmer and relied upon as an important source of protein food for

their families. The basic earthen pond design system is still the most important and affordable

type of design. However, there have been considerable technical advances over the last few

decades that have transformed the aquaculture industry.

The demand for water has been increased tremendously in recent years in Manipur.

Ponds are one of the most reliable and economical sources of water. Ponds are now serving a

variety of purposes, including water for livestock and for irrigation, fish production, field and

orchard spraying, fire protection, energy conservation, wildlife habitat, recreation, and landscape

improvement. An excavated pond is made by digging a pit or dugout in a nearly level area.

Because the water capacity is obtained almost entirely by digging, excavated ponds are used

where only a small supply of water is needed. Some ponds are built in gently to moderately
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sloping areas and the capacity is obtained both by excavating and by building a wall.

Local information is essential, and land users are encouraged to consult with specialists

experienced in construction of ponds. The basic principles for fish farms consist of many ponds

for varied functions in fish production. For instances, nursery ponds, rearing ponds, holding ponds,

water supply and drainage channels etc.  Besides, the hatchery, pumping station, power supply

and transport roads. Fish farms consist of many ponds performing different functions in fish

production. Their relative positions, as well as their connection to the water supply and drainage

facilities, power supply and transport roads, in fact the general arrangement of the fish farm, has

a major influence on the operating costs. In deciding on the general arrangement, the following

should be considered. The farm site is generally consisting of operating buildings and living

quarters, should have good road access. The facilities requiring frequent attendance, such as the

hatchery, rearing and nursery ponds, holding ponds and pumping station, should be as near as

possible to the centre.  Separate filling and drainage possibilities should be provided, if possible,

for each pond. Transport of feed from the grain storage to the ponds and of the fish harvested to

the holding ponds should involve short transport distances. The holding ponds should be close to

the common external cropping pits serving several ponds. The prior values can be realized best

by an arrangement in which the operating buildings, the holding ponds and the water control

structures are in the vicinity of the geometrical centre of the area. Wherever the terrain conditions

permit, this type of arrangement should be adopted.

SITE SELECTION

The success of fish farming enterprise depends to a large extent on the proper selection of the

site to be developed into a fish farm or hatchery. A considerable number of papers have been

published in the past on site selection for freshwater fish farms. When selecting a site for fish

farm there is needed to be considered factors such as access to water, soil type, topography and

climate, proximity to markets, and the specific requirements of the species. Once a high potential

site has been thoroughly analysed and found suitable for fish farming, it must be surveyed. Based

on this detailed survey and the targeted production strategy, farm design plans are then drawn up

by an experienced aquaculture expert. The possible ways to design a farm are endless, but

certain designs are definitely more efficient and effective than others. Farm design is always an

exciting period, but it takes a skilled and experienced aquaculture expert (engineer) to put together

the best fish farm design for a given site. It may look easy, but it is really a very involved and

complicated process.

The following factors are main features to be considered while selecting site for fish farms. In

order to select a suitable site for aquaculture, ecological factors, biological factors and economical&

social factors have to be considered (Pillay, 1977).
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ECOLOGICAL FACTORS:

I. Topography:

A proper survey is required for the site selection. The ideal site for artificial fish farm is the land

that is flat or nearly flat with at least about three metres deep soil. The water table should be 30-

50 cm from the bottom of the pond and the maximum distance should not be more than 5-6

metres. The best soil for the construction of the fish farm is clay loam to sandy clay loam; such

soil comes under moderately textured soil category. Flooding possibilities are to be avoided,

because the flood will increase detritus effects, erosion potential and for the introduction of

undesirable species into the water of the fish pond. The site should not be hilly or stony.

The site should be close to the road for proper transportation of fish to market and also the

transportation of inputs like feeds, fertilizers, etc. construction material at the site.  A slope of 5%

is not desirable because of the extra construction cost associated with back filling and increased

possibility of runoff problems. There should not be thick forest and high trees. O t h e r

infrastructural facilities such as electricity should be available.

The selection of soil is important point for consideration for the construction of pond. The major

soil groups (for fish farming) available in India are black, red, lateritic and alluvial soils. The

occurrence and development of microorganisms and higher plants depend upon the chemical

composition of the soil environment and that is why the study of soil reaction is so important

Soil:

Soil is a complex mixture of living organism, organic matter, minerals, water and air. Soil is made

up of organic particles of decayed plant and animal bodies. Mineral particles such as sand, clay,

stones or gravel which were once parts of larger rocks. To make a success of freshwater fish

farming, soil quality is important to the prospective farmer that seeks to build a more traditional

semi-intensive fish farm utilizing earthen ponds. This type of operation relies upon the proper

composition of soils to form stable and water tight earthen ponds where land-based fish farm is

concerned. Earthen ponds are considered the most cost-effective way to retain water for fish

farming operations

Soils must be impervious (more than 20% clay) to ensure minimum water is lost through seepage.

Clay or clay-loam soils are ideal. Avoid soil types:

with gravel or sand layers, or rock strata formations

that are acidic or have the potential to be acidic

that are permeable with high silt, sand or organic matter that may erode.
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SOIL QUALITY ANALYSIS FOR POND CONSTRUCTION

Comprehensive examination of soil quality at multiple sampling locations within each potential

site is required as a part of overall fish farming viability studies. Soil pH testing is done on-site for

all boreholes and at multiple soil sampling area. General on-site observations on soil type are also

be made. A certified lab will perform a comprehensive soil texture analysis and soil chemical

analysis of all major and minor soil nutrients for multiple samples taken from the most suitable

sites.

In determining soil quality, it is not enough to just examine the top soil. Enough samples

have to be taken from various representative spots. The sampling depth should exceed the depth

of the pond by one meter. There must be certain thickness of soil which has good water retention

power to avoid serious leakage. The most important function of the pond soil is that it holds

water, the pond substrate and dyke building material. Soil texture classification is determined by

the percentage of sand, silt, and clay in a given sample. In fish farming or aquaculture, soils are

classified into three major types as pervious soils, impervious soils and peaty soils (Sivalingam,

1974).  Pervious soils are very sandy soil or mixed gravel and sand, and have very little water

retaining properties. Such soils (sites) should be avoided. Impervious soils are usually of silt or

clay or a mixture of one or both with a small percentage of sand and/or gravel. They have good

water retaining properties, and therefore sites with impervious soils are suitable for pond

construction. Peaty soils have a high percentage of partly decomposed vegetation and are spongy

in texture. Sites with peaty soils are often subject to dyke settlement problems since the vegetation

eventually decomposes completely and creates void (Dublin-Green, 1990). Kovari (1984) stated

that areas with organic soil over 0.6m in thickness are not suitable for pond construction due to

potential high seepage. Most times the soil condition may be a mixture of pervious and impervious

soils. The selection would then depend on the permeability and recommended that soils with

coefficient of permeability less than 5x10G6 m/sec are suitable for pond construction.

Relationship of soil classes and suitability for dike material (after BFAR-UNDP/FAO, 1981)

Class Permeability Compressibility Compaction Suitability 

Clay Impervious Medium Fair to good Excellent 

Sandy clay Impervious Low Good Good 

Loamy Semi-pervious High Fair to very poor Fair 

to impervious high 

Silty Semi-pervious Medium Good to very poor Poor 

Sandy to impervious to high 

Peaty Pervious High Good Poor 

Peaty   Negligible   Very poor 
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SOIL SAMPLING FOR EVALUATING NUTRIENT STATUS OF FISH POND

Monitoring of soil and water quality conditions can be valuable in aquaculture pond management.

Soil sampling should be undertaken not only during site selection but also during intervals between

culture periods or at least once a year. Samples for measurements of soil nutrients should be

taken soon after ponds are drained. The major chemical parameters to be analysed are pH,

Nitrogen, Phosphorus, Organic carbon (C/N ratio), Calcium and potassium.  For testing of suitability

of soil for aquaculture of for water retention at the field level is by squeezing a moist chunk of

soil into a tight ball. If it does not crumble after some handling or squeezing or throwing up of the

ball, it may be regarded as satisfactory. Samples generally should be taken randomly from about

ten places in each pond. Tools required for sampling are stainless steel or metal soil sampler or

spade and bucket for mixing. A convenient method is to take samples along X or S-shaped

pattern as illustrated in Figure 1 & 2.

Figure 1. S-Method  Figure 2. X-Method

Steps for soil sample collection:

 Clear area for sampling by removing or scrape away stones, rubbish or trash from the

surface to expose the soil before sampling (away from fences, roads, building sites, straw

or manure piles, and other abnormal occurrences in the field).

 Push the soil sampler or dig into the soil following either the S or X methods to a depth of

15 cm.

 Mix samples to get 1 kg of soil representing the area sampled and mix in a plastic bag to

get representative sample of the pond.

 Air-dry the samples dry for 3-5 days and inspect whether the samples have already

dried. To speed up the drying process, break the samples into small pieces.
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 The sample should be crushed with a mortar and pestle or rolling pin, sieved through a 20-

mesh (0.85 mm) screen, and stored in a clean plastic container or bag.

 Put the sample in a plastic bag. It should have a proper label including farmers name,

location, date of collection etc.

WATER:

Water is one of the most important and most precious natural resources. Good water

quality is one of the most important aspects for fish farming.  Water, irrespective of its origin, can

be used providing it is of desirable quality and available in quantity. The quality of water source

must be examined. If the source contains toxic materials can either kill fish directly or accumulate

in fish body which smells and brings harm to people's health. In such a case, other fresh water

sources should be considered. Underground water often contains excessive with lack of oxygen.

Its temperature is too low for warm water fish. It should be completely exposed to the air before

it's used. The most common sources of water used for aquaculture in north east India is surface

waters (streams, springs, lakes) and groundwater (wells, aquifers). Wells and springs are generally

preferred for their consistently high quality water. In Manipur, rain water is main sources of

water. Though, the state falls under high intensity of rainfall area also faces acute shortage of

water during lean season (January to May) every years. All the riverine system of the state

originates from the hills and their flow depend on the annual monsoon.

I. Water quantity

Water should be abundant with a stable level to meet the first-hand information on the

variation of water level in different seasons. This is the principal consideration to design the area

for fish pond. Water amount will influence the production potentials, so the relevant information

as hydrology, meteorology, topographical feature and edaphic quality should be collected and

then, the calculation could be conducted in conjunction with water depth needed by per unit area

fish pond based on the flowing amount of different seasons so as to ensure adequate water

supply for fish ponds and fields as well to establish a farm, thus, avoiding the draught through

leakage in the dry season and the overflow in flooding seasons.

For fish farm, water supply should be available within or near the farm site. A good water

source will be relatively free of silt, aquatic insects, potential predators, and toxic substances,

and it will have high concentration of dissolved oxygen. Warm water species like common carp,

tilapia can tolerate water with lower dissolved oxygen levels, so tilapia culture is often done in

static water, that is, without water flowing through the ponds. For earthen ponds, the water

source should be able to provide at least 1 m3 of water (1000 litres) per minute for each hectare

of ponds that will be built. If the selected site has relatively poor soils (i.e., soils containing too

much sand) the source should be able to provide two to three times more water. The quantity and
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quality of water should be adequate to sustenance the production.

Farm site should be selected only where water of the required volume and quality is

available at the times needed for operating the farm. Preference should be given to sites where

a gravity water supply to the farm is possible. The quality of the water available must be such

that the desired fish can be raised, e.g. fresh, brackish or salt water. Gravity drainage of the

ponds should be possible. The fish farm should be sited primarily in areas unsuited to other

agricultural uses. Soil should be impervious. Plain areas with slope less than one percent should

be selected for low construction cost the site should be in the vicinity of transportation routes, or

where the access road can be constructed economically. Fish farms need electrical power, so

the possibility and cost of connection should be considered. Any existing electric power line must

be excluded from the area envisaged for the fish farm.

Where water is obtained from a natural stream, data must be acquired on the stages and

flow rates to be anticipated at the diversion point in the periods of pond filling and for compensation

of water losses. Water supply should be designed for a flow rate of 80 percent probability

Disadvantages of some of water sources in Manipur

Rainfall The supply depends heavily on the amount of rain and seasonal 
fluctuation 

Run-off High turbidity, danger of flood, inflowing of pesticides, pollutants 
etc 

Natural water sources 
such as stream, rivers, 
lakes etc.  

Contamination of animal rotting organism can cause diseases, 
danger of pesticides and other pollutants 

Spring  Low water temperature, pH in hilly areas 

Wells  Low oxygen content 
 

II. Weather Report/Climate

Important climatologically data has to be collected from the meteorological station like either

Agromet Division, ICAR Research Complex for North Hill Region, Manipur Centre or other

nearest meteorological station to the site. The data are as follows :

1. Mean monthly temperature

2. Mean monthly rainfall

3. Mean monthly humidity

4. Mean monthly sunshine

5. Mean monthly wind speed and direction
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Obviously, the longer the period of record, the better data will be generated. Information

on the pattern of precipitation (maximum in any 24 hours) and incidence of high winds, heavy

storms or cyclones, should be considered. The incidence and amount of damage caused by

storms or earthquakes in the project area should also be noted during planning of the farm.

Hydrological characteristics

The most important data needed for site selection can be gathered from such sources as Irrigation

Departments or other Water Authorities.

The needed data are as: Data for discharge, yield, floods and water elevations of existing water

sources (rivers, irrigation channels, reservoirs, springs, etc.). at least for ten years record.

Biological factors

During the survey for selection of fish farm site, the following consideration should be taken up.

They are:

 Species to be produced

 Availability of stocking materials (fish fry, fingerlings, spawned fish)

 Types of the plan such as small scale project or large scale project.

 System of culture to be adopted such as extensive, semi-intensive, intensive or super

intensive farming and monoculture, polyculture and integrated farming.

 Production target

Economic and social factors

The most important economic and social factors are as follows:

 Development plans for the projected area.

 Ownership, availability of land and land values, land regulations and rights

 Proximity to road and connectivity

 Availability of electricity, telephone or radio connections

 Availability of equipments, services and supplies needed for running the project.

 Construction materials

 Location of markets for the produce and determination of market demand.
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 Availability of feed, fertilizers, chemicals inputs for the project.

 Cost of the equipment, materials, feed, fertilizers and inputs etc.

 Transport facility

 Availability of cold storage, ice for marketing.

 Availability of staff with adequate experience of farm management and availability of

skilled and unskilled labours.

 Reasonable amenities for permanent staff, for example, schools, shopping facilities, hospital,

etc

 Information on the local financing methods or credits

 Political realities

Preparation for groundwork:

1. General technical information such as water usage affected, future development plan in

the farm premises, property conditions and ownership data etc are required.

2. Geodetically data such as contour lines of 20-25cm vertical spacing are needed for the

entire farm areas so as complete pond design, drainage and volume of earthwork estimation

can be done. The topographic survey should be connected, especially as regards

ELEVATIONS, to the national survey network.

3. Hydrological and meteorological data such as water supply, flow rate if the water is obtained

from natural stream. In the case of ponds through which floods must be conveyed, or the

dikes which are required to retain floods on the stream, data on flood levels and discharge

on design. The probability of occurrence of the design flood is normally specified by the

competent water agency. In the absence of such specification, the flood of 1 percent

probability of occurrence (once in 10 years) should be adopted as the design flood in valley

area of Manipur. Consideration of 3 percent probability might be adopted as the design

flood. The retention capacity of upstream ponds is taken into account in estimating the

design flood. Data on the monthly average and extreme temperature are also needed for

selecting fish species for farming. Wind speed, direction in the area are also require for

designing wave protection in the farm.

4. Geotechnical data viz seepage losses, soil stability, require degree of compaction etc should

be collected from the farm area such as under the dykes, along the canal traces and at

sites of structures.

5. Water quality like pH, dissolved oxygen, total salts, ammonia, free carbon dioxide, phenols,

oils and pollutant contents etc. subject to be analysed in order to enable prediction of the

interactions between the soil and the feed water.
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6. Other considerations like fish species to be produced, sequence of operations plan, production

from hatching to market fish, or production of market fish alone, means of in-farm and

external transportation, building required for operational, social-cultural amenities, grain

store, equipment shed, repair shop, housing etc.
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PROPOSED OF DIMENSION OF STRUCTURES IN FISH FARM

Fish farming practice is very diverse and one can choose to limit to small-scale to large

complex farm. As fish farming is the most common form of fish cultivation in the state, the

information provided focuses on pond construction and pond management. Hence, basic guidelines

for setting up a fish farm and covers the selection of a proper site, of farm type and of fish

species to be cultured including fish nutrition, health, reproduction, harvesting, post-harvesting

aspects, target quantity per harvest etc.  Fish farming can be combined with agriculture, animal

husbandry and irrigation practices, which can lead to better utilisation of local resources and

ultimately to higher production and net profits.

A typical earthen fish pond should be 200 m2. However, in hills ponds can be designed

according to the availability of land area. The main physical factors to be consider are the land

area, water supply and the soil water retention capacity. The projected land for fish pond

construction should be relatively level. Steeply sloped land is not suitable for building ponds. A

slope of about 1% is ideal. A farmer should determine an area large enough for the present plans

for any future expansion. Such an area should not be prone to flooding. Based upon the survey

on topography, soil type, water supply, etc. the detail designing and layout of the ponds and

structures will be done.

Pond design:

Fish production pond or stocking ponds are large ponds that are generally stocked with large size

fishes of about 10-15cm size (fingerlings). To attained the size of fish fingerlings, fish hatchlings

are generally reared in nursery ponds and rearing ponds. The ratio of water area among nursery,

rearing and stocking ponds in a fish farm depend upon the basic objective of the farm. In fish

production farm only stocking ponds are to be constructed for producing table size fish from

fingerlings whereas for fish seed production farm, nursery and rearing ponds are to constructed

along with few stocking ponds for brood fishes. Sahoo (1994) has described the practical sizes

and depth of different fish ponds (Table 2).These ponds, except the rearing and production ones,

should be square or rectangular in shape (Woynárovich, 1980).

 Pond size and depth in different location related with water source

Pond Type Size in Ha Pond depth  (m) 
Irrigated command areas Non-irrigated areas 

Rain fed 

Nursery pond 0.02-0.06 1.0-1.5 1.5-2.0 

Rearing 0.06-0.10 1.5-2.0 2.0-2.5 

Stocking 0.25-1.00 2.0-2.5 2.5-3.5 
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Fig Model farm layout for seed Production (1.5ha)

According to the use for specific purpose of farming activities ponds can be categorised

into different types as follows:

 Nursery Ponds : for rearing of fish hatchlings to fish fry stage for production of fish fries

and rearing of fries for fish fingerling production.

 Spawning Pond: for breeding of fishes, fertilization of eggs and hatching of the eggs are

done in this ponds.

 Brood pond: for rearing fish brooders for fish breeding operation in seed production.

 Storage ponds: Generally such ponds are used to keep fishes in temporary basis before

marketing.

 Fattening ponds: Those ponds that are used for table fish production.

 Wintering ponds: Ponds that are used for keeping fishes during cold season.

 Integrated Ponds : Those ponds that are used for multipurpose  activities such as fish

farming, cattle rearing, poultry, agriculture and horticultural crops production etc

Fish ponds are characterized by the size, shape and water depth spawning ponds are

smaller than the nursery ponds. Subsistence pond is smaller than a small scale commercial pond

and large commercial pond. Intensive culture ponds are smaller than the extensive pond. Availability

of resources such as water, fish seed, fertilizers and feed there is no require to make large ponds.
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During the process of designing ponds, the details of following criteria should be made:

 Total area of the pond water surface required

 The length and the width of the pond water surface

 The water depth and the total pond depth at both the deep and shallow ends

 The slope of the dikes and the pond bottom.

 The size of the free board and the width of dikes.

A good pond should be designed in such a way to allow total control of during the process

of designing ponds decisions should be made for total pond water surface needed the length and

width of the pond water surface, the depth, the slopes of the dykes (Bundh), width of the dykes

etc. There is no hard and fast rule regarding the size of a pond. However, nursery ponds should

be small and shallow. Ponds having 0.02-0.06 ha water area and 1.0m to 1.5m depth are most

suitable for nurseries. Rearing ponds are relatively larger in size between 0.06 to 0.1 ha and

having more water depth of 1.5m to 2.0m.

Dimension of stocking (fattening) ponds can be construct as follows

Type of ponds  Depth  Area (ha) 
Subsistence ponds 2.0 0.1-0.4 

Small-scale commercial ponds 2.0-2.5 0.4-1.0 

Large-scale commercial ponds 2.0-2.5 1.0-2.0 
 

Khabam Bamdiar  Imphal west                                     Yangoi Khongbal Imphal west

Land survey: before construction of various components of fish farm surveying the land is required.

Clear the land to get line of sight. Select a reference point for the survey. The standard

reference by using a Temporary Bench Mark (TBM) to help determine elevations and establish

slopes. If there is an existing pond use it as the reference point to get the heights of the dykes. If

there are no existing ponds, a fixed point has to be used on an inlet or outlet canal as the TBM.
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STRUCTURES OF PONDS

There are three basic structural ponds one can construct in their land depending on the nature of

the site. Ponds may be classified as watershed ponds, levee ponds, and excavated ponds. The

structures can be discussed as follows

1. Excavated Ponds

An excavated pond is often built on level terrain and its depth is achieved solely by

excavation. An excavated pond is relatively safe from flood damage, is low maintenance and

can be built to expose a minimum water surface area in relation to volume. This is beneficial in

areas of high evaporation losses and a limited amount of water supply.

Such pond is dug out and the pond floor is generally below the level of the surrounding

land. Water can be fed by rainfall/surface runoff and by groundwater. These ponds are undrainable

which have been constructed either dug out ponds or to make use of a depression in the ground.

Most of ponds constructed in valley areas and some in the hilly areas are such type of ponds.

Disadvantage of such ponds are water level can greatly varied seasonally. It requires

more earthwork to excavate. It is undrainable and uncontrolled in water supply. Pumping may be

expensive. Low natural productivity of groundwater and difficult in pond management.

      Sunken ponds at Khabi Bamdiar Imphal west                         Sunken ponds at Phayeng, Imphal west

2. Watershed Dam/Barrage type Pond:

Such ponds are made in the bottom of a valley constructing a block wall across the lower end of

the valley. This type of ponds is usually constructed in a valley or on a gently sloping land. Such

ponds can be filled and drain through the old river bed. Excess water can be diverted around one

side of the pond to keep the pond water at desire water level.

Water to feed the ponds can be used from a nearby spring, stream, river or reservoir. The

water enters the pond at a point known as inlet and it flows out from the ponds at a point called
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outlet. To protect the ponds in a farm from flood, a spillway should be constructed at the main

water inlet channel.  Such type of ponds can be constructed at foothills and some selected

pockets of hills in Manipur.

                        Source: FAO (2003)                                        Bidai Fish farm, Nungba, Tamenglong

Advantages of such ponds are simple to design for small streams in hilly areas and in foot

hills of Manipur. Construction cost is relatively low unless there are flood defence problems.

Natural productivity in such ponds is generally high, depending on quality of water supply.

Disadvantage is pond embankments/wall/dykes need to be fastened. A spillway or sluice gate to

control the incoming water supply. Pond management is difficult as water supply is variable and

pond shape and sizes are also irregular.

Diversion ponds: These ponds can be fed water indirectly by gravity or pumping through a

main feeder (diversion canal) from a river, spring, lake or reservoir. The water flow can be

control through a water intake (sluice gate). There is water inlet and outlet of each ponds.

Diversion ponds built on flat ground
(four-dike embankment). [Source: FAO, 2003]

FTFFA (Florida Tropical Fish farm Association)
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The advantages of such farms are control of water supply is easy. Good pond management

is possible. Water can be drained completely. Construction cost is higher on flat ground. Regular

pond size and shape are possible. Relative advantages will be vary according to the arrangement

of ponds. Disadvantage of such ponds are cost of construction are higher than barrage ponds.

Construction requires good topographical survey and detailed planning.

3. Levee Ponds:

A levee pond is made by building levees/dykes/embankment/bundh around the area in

which water is to be impounded. This type of pond is built by creating an embankment or dam

used to impound water and is usually constructed in a valley or on gently sloping land. It is not

recommended to build an embankment pond on greater than a 4% slope. Less excavation may

be needed to build this type of pond. Water for filling levee pond may be from wells, storage

reservoirs, streams, or canals, because watersheds are absent. However, in Manipur such ponds

are mostly filled by rainwater and pumping of water from nearby source. Most of ponds constructed

recently are either levee ponds or excavated ponds. Levee ponds are constructed without

excavation on an agricultural land.

Levee Pond design (Kaud, 1999)

Levee pond at Phayeng,
Imphal west

Levee ponds at Sekta,
Imphal East.

Levee ponds at Bidai Fish Farm,
Nungba

Levee ponds at Purul
Akutpa Senapati

Levee pond at Wangoi
Kabui Village

Shape of fish ponds

A fish pond may have any shape, as shown by barrage ponds whose shape depends exclusively

on the topography of the valleys in which they are constructed. Generally excavated/sunken

ponds and diversion ponds are design with a regular shape either square or rectangular. Rectangular
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ponds are about twice as long as they are wide. Bulldozer is a cheaper option for digging of

ponds as pond wide is a multiple of the blade width of the bulldozer. Construction cost is reduced

when group of ponds are constructed with shared walls.

If the ground slope is greater than 1.5 % the ponds are best fabricated with no longer sides

running across the slope, with the width of the ponds limited accordingly, so that the downhill

embankment does not need to be too high, and so that the earth built up as walls balances the

earth excavated out. As the slope increases, the ponds should become narrower. In this case,

pond dykes should not higher than three metres.

Pond Dyke/embankment

Dykes are also known as banks, wall embankments and bunds. The dyke is the most important

part of the fish pond, as they keep the necessary volume of water impounded. The dykes above

the ground and it is for retaining the water inside the pond. The embankment of pond and farm

should be design properly so that the ponds can hold maximum water and withstand the hydraulic

pressure. There are three main characteristics of pond dykes:

 The dykes should be able to resist the water pressure resulting from the pond water depth

 It should be impervious the water seepage through the dikes being kept to a minimum.

 The dikes should be higher enough to keep the pond water from ever running over its top.

The slope of the dykes also depend on the type of the soil. The slope inside the dyke should

be 2:1 to 3:1 whereas the slope outside the dyke can be steeper at about 1.5:1 to 2:1. A typical

embankment is built with an outside slope of 1:1 and an inside slope of 1:2. However, there is

series of pond next to one another the slopes for both sides of the dykes will be the same. Deeper

ponds are much more expensive to construct, because the volume of the dikes increases rapidly

as one make ponds deeper.

Main peripheral dyke from the boundary of the entire pond system in a farm

The purpose of this dyke is to retain water for culture operation as well as to provide

overall protection to the farm from floods, storm tides etc. Proper farm design with strong

embankments on the periphery can reduce the potential long-term problems in flood prone-

areas, but most of the existing fish farms in flood prone areas of Manipur do not have designs to

prevent flooding. The height of the outer embankment of a farm should be designed based on the

site elevation above mean water level, and considering past records of flood frequency and

intensity and inundation that have occur the area. The height of the dyke should be 0.20 m to

1.0m higher than the highest flood level depend on to the frequency of flood level and occurrence

of flood of the particular area.

The height of the dykes can be determined by using the following relation (FAO, 2003)

CH = DH ÷ [(100 - SA) ÷ 100]
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Where construction height (CH in m), the design height (DH in m) and the settlement 

allowance (SA in percent)  

 

 If the maximum water depth in 
a pond of medium size is 1 m and 

the freeboard* 0.3 m, the design 
height of the dike will be DH = 1 m + 
0.30 m = 1.30 m. If the settlement 
allowance is estimated to be 15 
percent, the required construction 
height will be CH = 1.30 m ÷ [(100 - 

15) ÷ 100] = 1.30 m ÷ 0.85 = 1.53 m. 
 

 
Design height and construction height

Where, WD = water depth, FB = Free board, DH = design height, SH = Settlement height;

CH = Construction height

Pond Construction

Before initiating the construction work, proper estimates have to be prepared based upon

the design details that will be including the cost of all the materials and the lobour. Strict supervision

is necessary at every progression of construction to ensure the adherence to specifications laid

down in the design.

Laying out fish ponds

Several structures may be required for the good functioning in various fish ponds of a

farm, particularly if it is plan to have several of them in fish production. It will always be easier

to lay out your ponds if the land you select slopes slightly and if you can supply water along its

highest contour line, i.e. at the top end of the site.

Time of Pond Construction: The best time of the year for constructing ponds is post-rainy

period and winter when the soil is soft rather than at the end of the dry season when it is very hard.

Pond constructionat Wangoi Dyke construction at

Sinakeithei under TSP

2017-18

Phayeng
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INTEGRATED FISH FARM DESIGN

Integrated fish farming is the concurrent or sequential linkage between two or more farm

activities, of which at least one is aquaculture. With the main objective is to increase the productivity

of water, land and associated resources while contributing to increased food fish production. Fish

based integrated farming system enterprises may include crop, livestock, poultry, fish, agro-

forestry etc. A farm as a unit is to be considered and planned for effective integration of the

enterprises to be combined with crop production activity combination of one or more enterprises

with cropping.  When these components are carefully chosen, planned and executed, gives

greater dividends than a single enterprise, especially for small and marginal farmers.

Table. Major Components of Integrated Farming Systems suitable for Manipur

Crop  Livestock 

& Poultry 

Fishery Secondary 

Agriculture 

Cereals  
Pulses  
Oilseeds  

Fruits  
Vegetables  
Spices  
Plantation crops Flowers  
Fodder/forage crops Agro-
forestry Sugarcane  
Fibre crops 

Cattle  
Buffalo  
Pig  

Goat  
Sheep  
Chicken  
Duck 

Monoculture of 
carps 
Composite fish 

culture 
Fish seed production 
Catfish fish  
Prawn production 
Indigenous small 
fish production  
Ornamental fish 
production 

Bee keeping 
Mushroom 
cultivation, 

Food processing 
Vermicomposting 
Biogas production 
Azolla cultivation 
Sericulture 
Moriculture 
 

 Source: Modified from (Roy et al, 2015)

Criteria for Site selection

Land: Select the agro-ecological zone in which FSR is to be initiated. If necessary, further divide

this agro-ecological zone to identify specific farming situation.

Water: Plentiful of water supply of desirable quality.

Soil: Different soil characters deeply affect the quality of the pond construction and influence

the future fish yield to some extent and even the crop yield. Therefore, soil quality should be

carefully differentiated and chosen. Attention should also be paid to the soil contents, which

influence the fish growth. If the iron contents are too much, ferric hydroxide will form colloid in

water and will deposit on the pond bottom. This eroded sediment is often attached to fish gills

hindering fish respiration especially, fish egg hatching, fry rearing. This type of soil appears

russet brown or green and is relatively easy to identify.
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Layout of an Integrated Fish Farm:

In order to work out an overall program for a farm, land area elevation measurements

should be carried out. Draw up an ichnography with a scale of 1:1000 - 1:500 before the earthwork

calculation and the pond construction. The engagement items and their scale are determined by

the natural conditions of a site, investment and consumers' preference. Then, the production

components can be determined. The overall layout of a farm means to make rational arrangement

of each components and their affiliated equipment. It will not only involve the construction and

investment but also the future operation. The layout of integrated fish farm is not only for the

present being but also for the future growth and there should be scope enough to realize a

practical long-run program in stages according to the funds and labour force available. Other

types of occupations in integrated fish farm serve fish production. The scale of crop and animal

production depends upon the needs of aquaculture. Therefore, the locations and areas of various

ponds should be considered first and then the location and areas of livestock pens, crop farming,

processing industry and finally, the ones of other facilities. Selected few designs for fish based

integrated farming systems are as follows:

Paddy cum Fish Farming:

Rice-fish systems are principally found in the areas of the rice growing areas where the

irrigated and water-logged areas. The improved designs are principally found in irrigated conditions.

Most rice-fish farmers in Manipur with small landholdings with small fishpond/trench size is

usually small, ranges 100-200 m².

Site selection: The site selection for paddy cum fish culture is low lying area where water flows

easily and available at any time in needs. The soil of the paddy field is fertile organic manure and

has highly water retaining capacity.

Major component technologies of rice-fish systems in Manipur are presented here.

Appropriate construction of paddy field

 Trench/fish ponds

 Slopes

 Dyke

 Selection of paddy

 Plot preparation

Dyke construction: The plots selected for paddy cum fish culture are normally prepared in the

month of February by raising their embankment all along the plots. The paddy fields are suitable

for fish culture at the areas because of strong dyke, which prevent leakage of water to retain

water upto desired depth and also guarded the escape of cultivated fishes during the floods. The

dykes should be built strong enough to make up the height due to geographical and topographic
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location of the paddy field

Trench-pond integrated Paddy cum fish farm designs commonly found in Manipur can be discussed

as follows

1. Trench-pit design

This is an improved design with a small, shallow pit (1-2 m²) in the centre of the field. Crossing

trenches are dug to connect the pit to all side trenches. Increased water storage capacity offers

a better refuge for the fish. This design raises rice yield by 10 percent and 1-2 times as many fish

can be raised as compared with the traditional design. Such design are practices in trace rice

field in hilly areas of Hundung, Lungsangkhong area in Ukhrul district, and some field in Kamjong

district, and Purul Akutpa, Purul Atongba, Oinam village, Koide village and Khaodu village in

Senapati district of Manipur.

At Purul, Senapati District

Hundung Ukhrul                                                      Lushangkhong, Ukhrul
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Purul village, Senapati                                           Lushangkhong Ukhrul
2.  Perimeter trench-pond design

In this type, trenches are made at the edge of a paddy plot after the completion of bundh

construction.  The base of paddy fields are levelled with the help of spade and local made

wooden plates called Ukai.

Manual weeding is done during the month of February followed by construction of irrigated

channel for easy passage, storage and draining of water. Two to three channels can be constructed

at the middle of paddy field for water management. That channel divides the paddy field

perpendicular and horizontally bisect at a point

3. Lateral trench pond design : This design is a further improved with a larger, deeper pond

at one end of the field.

Crossing trenches are also dug to connect the pond to all sides. These design significantly increases

the water storage capacity and provides a better environment for the fish. It raises and stabilizes

the yield of both rice and fish. Such type of trench- pond design is available in almost part of

Manipur where irrigated rice cultivation is done. Once the dressing work is over, the paddy field

is ready for transplantation of rice seedling and fish seed stocking. However, the stocking of fish

seed is done after 10-15 days of transplantation of rice seedling from its nursery bed.

Perimeter Trench design of rice cum fish farming at  ICAR Manipur Centre
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Latral trench design at Purul Akutpa, Senapati

Fish cum crop production

In hilly areas of Manipur, most of the farmers have small and medium less than one

hectare of land. Most of the area is undulating in nature and called "chingdum' for small hillocks

and 'thaklou' for lowland. Some areas are hilly with deep valleys. People prefer to grow agriculture

and horticulture crops in and around their fish ponds. In unmanaged hill slopes rain water runs off

often causing erosion, landslides and downstream flooding. By incorporating soil and water

conservation measures, unmanaged hills can be modified into a farming also generates

employment. Farm ponds are now an important source of irrigation water. Now many farmers in

the state are irrigating their crops from fish ponds. The area irrigated from a farm pond is limited

by the amount of water available throughout the growing season. Pond capacity must be adequate

to meet crop requirements and to overcome unavoidable water losses. For example, a 3-inch

application of water on 0.5 ha requires 306 thousand litres.

Consequently, irrigation from farm ponds is usually limited to high-value crops on small

lands, usually less than 20 hectares. The required storage capacity of a pond used for irrigation

depends on these interrelated factors: water requirements of the crops to be irrigated, effective

rainfall expected during the growing season, application efficiency of the irrigation method, losses

due to evaporation and seepage, and the expected inflow to the pond.

Demo on Fish Pond renovation at Wangoi Kabui village, Imphal West
under  TSP 2017-18

Demo on Fish based horticulture
farm at Wangoi under KVK,

Imphal West
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Watering places must also be properly distributed in relation to the available forage. Areas

of abundant forage may be underused if water is not accessible to livestock grazing on any part

of that area. Providing enough watering places in pastures encourages more uniform grazing,

facilitates pasture improvement practices, retards erosion, and enables farmers to make profitable

use of soil conserving crops and erodible, steep areas unfit for cultivation. An understanding of

stock water requirements helps in planning a pond large enough to meet the needs of the stocks

using the surrounding grazing area. The following tabulation of the average daily consumption of

water by different kinds of livestock is a guide for estimating water needs:

A guide for estimating water needs:

Kinds of live stocks Litres/day 

Beef cattle and horses 45-55 

Dairy cow (drinking 55 

Dairy cow drinking and barn  135 

Hogs 15 
Sheep 2 

The amount of water consumed at one pond depends on the average daily consumption

per animal, number of livestock served, and period over which they are served.

Fish Production

Many land users are finding that fish production is profitable. A properly built and managed

pond can yield from 100 to 300 kg of fish annually for each 0.25ha of water surface. A good fish

pond can also provide recreation and can be an added source of income should you wish to open

it to people in the community for a fee. Ponds with surface areas of a quarter of 0.25 ha to

several hectares can be managed for good fish production. Ponds of less than 0.5 ha are popular

because they are less difficult to manage than

larger ones.

Water needed for Field and Orchard

Spraying: One can provide water for applying

pesticides to the agricultural field and horticultural

crops, the amount of water needed is generally

small, but it must be available when needed.

About 500-600 litres per day per 0.25 ha for each

application is enough for most field crops.

Orchards, however, may require 1,000 litres or

more per acre for each spraying. Provide a

means of conveying water from the pond to the

spray tank. In an embankment pond, place a pipe

in the dam and a flexible hose at the downstream

end to fill the spray tank by gravity. In an

excavated pond, a small pump is needed to fill

the tank.

Fish based horticulture crop integrated
farm at Wangoi Kabui Village, Wangoi
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DEMONSTRATION ON POND DESIGNS CONDUCTED BY

ICAR RESEARCH COMPLEX FOR NEH REGION,

MANIPUR CENTRE

From time to time, ICAR Research Complex for North East Hill Region, Manipur Centre

designed fish ponds in different agro climatic conditions of Manipur under various instructional

programme and demonstrate the procedure of construction. Details of some of selected pond

designs are given below.

Protection from flood

Aquaculture production of finfish has seen rapid growth in production volume and economic

yield over the last decades, and is today a key provider of food. As the scale of production

increases, so does the likelihood that the industry will face emerging biological, economic and

social challenges that may influence the ability to maintain ethically sound, productive and

environmentally friendly production of fish. It is therefore important that the industry aspires to

monitor and control the effects of these challenges to avoid also up scaling potential problems

when up scaling production. Keeping this view, ICAR Research Complex for NEH Region,

Manipur Centre, Imphal attempted to design two numbers of fish farming based integrated farms

in Bamdiar, Imphal West.

A

B

C
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Two farms designed in 2016 to protect from frequent flood water A-Aerial View from Google

earth, B. & C photograph showing farms.

The two farms were designed in frequent flood prone area at Khabam Bamdiar loukon in

2016. Earlier the loukon was a pat (lake). The owners of the two farms are Shri Konthoujan

Laghachandra Singh from Konthoujam Makha Leikai and Shri Laishangbam Dhanachandra

Singh from Khabam, Imphal West district. The two farms were selected for the study of farm

design. The two farmers hold water area of 1.75 hectares and 2.5 hectares at Khabi Bamdiar

(Fig C) and Kabam Bamdiar (Fig B) respectively in flood prone area of Bamdiar. They were

having different ponds of different sizes. Ponds are used for fish fattening, stocking of fish and

rearing ponds for stunted fish seeds. The pond depths were made into 2.5 m to 3.0 m where

water depth was maintained at 2.0 m for fattening and stocking ponds. Whereas the rearing

ponds were made 1.5m depth. The pond dykes were built 0.5 m higher than the highest flood

level. The highest flood level data of the locality were collected for the last ten years. Consideration

of 3% probability has been adopted as the strategy flood in that area and accordingly design the

pond dykes. Subsequently, the ponds in their farms are remained protected.

Model on Integrated Farming system, Purul Akutpa under Integrated Farming System

Enhanced Livelihood of Tribal Farmers

Manipur is entirely rain fed and rice occupies more than 80% of the agricultural area in the

kharif season.  The landholdings are small and the farmers practice subsistence farming for their

livelihood. The North Eastern people are meat lovers and a huge demand exists for Fish, poultry,

beef and other meat products. Invariably, there exist deficit in crops, livestock and fishery products.

Hence, in order to maximize farm productivity, the technological interventions through Integrated

Farming System were adopted in participatory mode by the ICAR Research Complex for NEH

Region, Manipur Centre, Imphal.

Technological Interventions
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Considering the physical, social and economic limitations of the Manipur, an integrated

farming system model was developed in the field of Mr. R. D. Peter (Tribal farmer) at Purul

Akutpa Village, Senapati District of Manipur during 2011-12 to 2013-14.

The area has plenty of water however, in his field, the soil of some of the ponds having

high rate of seepage. Hence three ponds were made by poly lining. Levees were constructed

using the soil from the field covered with the poly-lined sheet in order to prevent the seepage.

The top wide of the levee were 3-5 feet and the freeboard at 1.5 foot.

The model comprises two ha area in a hilltop at Purul Akutpa vicinity of the tribal settlement

integrated with seven components at initial stage. In later the component of the integration extended

to fish seed production and high value fruit like kiwi and leak plantation. With the assistance of

Tribal Sub-Plan, technological interventions was made through composite fish farming with paddy,

horticultural crops  cabbage (Rare ball), broccoli, king chilli,  fruits (Prunus nepalanesis, Goose

berry and tree bean). Nine piglets (Cross bred Hampshire), 500 poultry (Gramapriya), agri-

polythene sheets of 250 micron meant for Jalkunds  5,00,000 litres and vermin composting unit

for waste recycling mushroom unit, bee keeping (6 bee box). The capacity building programme

on Integrated Farming System was conducted to the villagers in whom the beneficiary farmer

also participated.

IMPACT

Mr. R. D. Peter successfully harvested higher paddy under IFS 4.80 t/ha after intervention

as compared to 3.25-3.30 t/ha rice yield before intervention. Farmer had grown first time Kiwi

fruit which gave 2.40 t/ha dry pod yield. In the 2nd year, the number of piglets increased to 15

including with six pigs. In poultry farming, Gramapriya is performing well and farmers were

getting 50-60 eggs/day. He adopted composite fish production in common carp and grass carp.

In 2010-11, the farmer had no water harvesting unit. The farmer started breeding of Cyprinus

carpio using hormone in a small breeding pond with traditional hapas. He created nursery ponds

by digging the some portion of unused hilltop and rice field in 2011-12. He planted vegetables and

fruits around fish ponds. He produced nearly 10 lakh spawn and 30-50 fingerlings annually and

can earn Rs. 1.8 -2.0 lakh. He is one of the beneficiaries to receive the portable carp hatchery in

2012-13, since than his earning increases Rs 3.4 to 4.0 lakhs. He created one more jalkund and

could store 5,00,000.00 litres of water. At present, he covered 13 ha approximately.  The net

returns Rs3.5 lakhs (fish seeds), Rs 20,000/- tree bean, 25, 000/- 23000, Vegetable production in
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rabi season (1 ha, Cabbage and Radish) = Rs. 150000, Fruit production (Fruiting not started) =

Nil, Piggery = Rs. 37000, Poultry = Rs. 16000, Fishery = Rs. 17500] as compared to 105000 in

2011-12.

Now, he has become a role model for not only in his village but also neighbouring villages

of this district. Now, farmers from other villages were motivated by the success of these farmers

and most of the village headmen are requesting to implement such model in their villages. These

interventions made a positive impact on the utilization of scarce resources under fragile hilly

ecosystem benefitting tribal farmers at large.
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SUMMARY

Since ancient times, fish have been held in a wide variety of man-made structures. These

structures were built using simple methods and readily available materials. The fish or other

aquatic crop were cared for by the fish farmer and relied upon as an important source of protein

for their families. The typical fish farm was developed by forming small ponds by hand, or an

even simpler method of trapping tidal water flow in estuaries by building simple water retaining

structures.

In less developed parts of the world today, particularly states like Manipur,  the basic

earthen pond design system is still the most important and affordable type of design. Not

surprisingly, there have been considerable technical advances over the last few decades that

have transformed the aquaculture industry, yet the basic earthen pond system remains mostly

unchanged and still highly relevant in less developed countries.

Once a high potential site has been thoroughly analysed and found suitable for fish farming

or shrimp farming, it must be surveyed. Based on this detailed survey and the targeted production

strategy, farm design plans are then drawn up by an experienced aquaculture engineer and the

project manager. The possible ways to design a farm are endless, but certain designs are definitely

more efficient and effective than others. Farm design is always a stimulating period, but it takes

a skilled and experienced aquaculture engineer to put together the best fish farm design for a

given site. It may look easy, but it is really a very involved and complicated process.

The size of earthen ponds built today can vary anywhere from small to 20 square meters

to 20 hectares or more. Pond size is determined by the type of species cultured, the intensity of

the system, size and maturity of the species being farmed, access to capital, land availability,

water availability, the harvesting method, and even the marketing and sales goals of the project.

The species being farmed and the size of animal as it grows through various stages of

development plays a big role in pond size and farm design. For example, a commercially oriented

tilapia farming operation typically utilizes 0.1 or 0.2 hectare ponds for nursery phases and 0.3 to

0.5 hectare ponds for grow-out. Semi-intensive shrimp farms generally use 7 to 20 hectare

ponds, while more intensive shrimp farms generally use ponds less than 7 hectares and quite

often less than 1-2 hectares in size. Most ponds are rectangular in shape, but there are also

square, circular, and irregularly shaped ponds in existence. Most farms build the ponds to maintain

a minimum water depth of at least 1 meter with levels of around 1.5 meters considered ideal.

Ponds are also used for many different purposes: spawning, broodstock conditioning, nursery,

grow-out, or finishing. Quite often, the expected use of the pond dictates the design.

Once detailed aquaculture engineering designs and drawing are in place, the actual

construction of the farm can begin. The slope of a pond is always less than 1% and usually closer

to 0.1%, particularly when the pond is large. Cut and fill volumes are determined from the
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topographic survey of the area and equipment operators are guided by elevation stakes set on-

site. Earth movement is ideally accomplished using tractor drawn scrapers, but the use of bulldozers

is the more common method. Tractor drawn scrapers that are guided by lasers can give a

perfect slope and high rate of compaction, resulting in a perfectly constructed pond under ideal

soil conditions. Construction of the dikes is one of the most important tasks in the fish or shrimp

farm construction process. Slopes are normally set at 2:1, but a wide range of slope ratios have

been used over the years. Proper soil compaction and sufficient clay content are very important

to maintaining the slope of the dike during the actual operations in the years ahead. In areas of

low elevation that are at risk of flooding or storm surge, a high elevation farm perimeter levee

should be specified.

New rennovated ponds at Wangoi Kabui Village under TSP (2017-18)

http://www.print-driver.com/order?demolabel-en


31

REFERENCES

Commercial Fishponds, United States Department of Agriculture/Natural Resources Conservation

Service, Conservation Practice Standard, Field Office Technical Guide, Section IV, Revised

2000, U.S. Department of Agriculture, Washington, D.C. 20250.

Dublin-Green, C.O., l988. The problem of Acid sulphate soils in brackish water aquaculture. A

preliminary study of the soils of NI0MR/ARAC fish farm, Buguma, Rivers State. Nigeria.

NIOMR Tech. Paper No. 45, pp: 20.

Kaoud, H.A. (1999): Aquaculture Hygiene. I.S.B.N.977-17-6281-8 E-Book-3:Detailed Planning

For Fish Farm Construction - FAO Handbook on small-scale freshwater fish farming

2003. FAO Training Series: Simple methods for aquaculture http://www.fao.org/tempref/

FI/CDrom/FAO_Training/FAO_Training/General/f1_e.htm.

Kovari, J., 1984. Considerations in the Selection of Sites for Aquaculture. In: Pillay, T.V.R. (Ed.),

Inland Aquaculture Engineering. FAO, Rome, pp: 3-8.

Pillay, T.V.R., 1977. Planning of aquaculture development - an introductory guide. Farnham,

Surrey, Fishing News Books Ltd., for FAO, 72 p.

Ponds Planning Design, Construction United States Department of Agriculture/Natural Resources

Conservation Service, Agriculture Handbook Number 50, Revised 1997, U.S. Department

of Agriculture, Washington, D.C. 20250

Roy, S.S., Ansari., M.A., Sharma, S.K. and Prakash, N. 2015. An overview of integrated farming

system. In: A comprehensive manual on integrated farming system: An approach towards

livelihood security and natural resources conservation, A training Manual RCM (T M)-08

368pp, ICAR Research Complex for NEH Region, Manipur Centre, Lamphelpat, Imphal.

Sahoo, C.D., 1984, On the location and constructional aspects of freshwater fish ponds. In

Souvenir. Seminar on freshwater fisheries and rural development. Rourkela, India, pp. 18-

27.

Sivalingam, S1974. A guide to construction of fish ponds. Federal Department of Fisheries

Occasional Paper No.20, 63pp.

Woynárovich, E. and L. Horváth, 1980 , The artificial propagation of warm-water finfishes: a

manual for extension. FAO Fish. Tech. Pap., (201):183 p. Issued also in French and Spanish

-------------

http://www.print-driver.com/order?demolabel-en


32

http://www.print-driver.com/order?demolabel-en


33

http://www.print-driver.com/order?demolabel-en


34

Technical bulletin No. RCM (TB)-12

June 2019
All Right Reserved
©2019 ICAR Research Complex for NEH Region, Manipur Centre.

Correct Citation: Basudha Ch, Singh, R.K., Sureshchandra, N., Soranganba, N., Sobita
N., Singh, T.B., Singh, L.K., Singh, I.M. and Prakash, N. 2019 Fish farm design and pond
construction for small scale fish farming in Manipur. Technical Bulletin No. RCM(TB)-
12. ICAR Research Complex for NEH Region, Manipur Centre, Lamphelpat, Imphal,
27page

Published by:
Joint Director
ICAR Research Complex for NEH Region, Manipur Centre, Lamphelpat, Imphal-
795004, Manipur, India.

Printed at: Uripok Kangchup Road, Imphal West-795001

http://www.print-driver.com/order?demolabel-en


35

PREFACE
The success of any fish production system relies greatly on farm design and

construction of ponds. A well designed and constructed system provides the foundation
for successful operations. Generally, fresh water fish culture ponds are still-water ponds.
There are diverge in structure with a great deal in water spread area and depth. Some
are seasonal and some perennial. The ponds may be rainfed, or filling water by pumping
or drawing from nearby water source and may have inlet and outlet systems. The water
supply may be from a stream or a canal or lakes or from an underground source such as
wells, tube wells etc. The water retention ability of the ponds depends on soil
composition of the pond bottom and subsoil water level. The natural biological
productivity of such ponds depends on soil and water qualities. Homestead ponds are
usually small and shallow. Commercial freshwater ponds have to have an assured water
supply and inlet and drainage systems.

The demand for water has increased tremendously in recent years, and ponds are
one of the most reliable and economical sources of water. Ponds are now serving a
variety of purposes, including water for livestock and for irrigation, fish production,
crop production, fire protection, energy conservation, wildlife habitat, recreation, erosion
control, and landscape improvement. On the practical aspect, this handbook is planned
for the useful to the fish farmers while preparing their fish ponds particularly small fish
farms of Manipur.

This hand book identified the main issues and trend in fish pond design and
construction.  Special attention is given to the different agro-climatic conditions of
Manipur so that the farmers might develop verities of fish ponds effectively for fish
production including integrated fish farming in the state.
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