TROPICAL AQUACULTURE 4 (WETS 607) 
PONDS AND CONSTRUCTION

Fish culture through pond systems is the most popular warm aquaculture system. Ponds culture is presently used for raising many species of fin fish and shrimps. Ponds can be divided according to their structures into earthen or concrete pond. The construction of the pond is similar but differs according to type.
The construction of pond is usually preceded by some test like for soil, water, site and generally pre-engineering. The factors to be considered are summarized as below:

Water supply
 Water supply is of prime importance in choosing a pond site. Sites with abundant Water supply are important. It is important for water source not be seasonal or perennial. Water source should also not be polluted or contaminated with industrial chemicals. In choosing a site the water supply has to be such that headstream would not be prone to excessive anthropogenic factors. It is also needful to avoid water sources emanating from industrial areas or mines. This is important to avoid contamination of the cultured species with deleterious pollutants like dioxin (Chlorinated dibenzo-p-dioxin and dioxin-like polychlorinated  biphenyls (pcbs) and mercury. Contaminated fish can be very dangerous and could have serious health hazards.
Choosing ponds

The suitable type of pond should be considered. Depending on type of species under culture and available material it may be important to consider construction of either earthen or concrete pond or other types of ponds. This is in order to maximize profit and enhance profitability of the project.

Substrate ( sandy, loamy or clay)

Soil test should be performed prior to choosing a site for ponds. Sandy soil is not the best since they are porous and have poor water retention capacities. Clay soil has very little particle size therefore very good compaction. Clay soil is good and has very good water retention capacities. Loamy soil is contains sand, clay and silts in almost even quantities. Loamy sol is good for agriculture but does not have good compaction as pond substrate. However loamy soil is better than sandy soil.
A simple test for soil is to pick handful and squeeze. If the clump is thrown up and re mains together the soil is good. 

The infiltration of soil is important to be considered. The soil with lower infiltration is best for aquaculture. 

Soil type                (mm/ha) Infiltration rate

Clay--------------------------------1–5

Clay loam--------------------------5–10

Silty loam-------------------------10–20

Sandy loam-----------------------20–30

Sand-------------------------------30–100------
Finance

The available finance determines what is done. If there is enough fund pond can be constructed on any available soil. 

Nearness to resources and accessibility

This is also important for reasons like procurement of materials and nearness to market. 
Security

Ponds must have adequate security to ensure safety of investment. Intensive or semi intensive fish farms are capital intensive. Equipments and material cost should be of interest.
Types of ponds

Ponds can be categorized by structure

Earthen pond and concrete pond 
Earthen ponds

Earthen ponds can be categorized according to their structures also as,
Levee pond (embankment), burrow pits (barrage pond)

Dig out (marsh pond), so-called water shed ponds.
  Levee pond 
The levee ponds are the most popular of the earthen ponds. This is constructed by excavation of the earth and the earth removed is used in constructing levee around the

pond. This holds the water for the fish. The sluice gate and the monk may be constructed into the wall of the embankment. In China the aquaculture production is about 70% in pond system. Also in USA and African countries ponds are the major bases of fish production.  

Burrow pit or barrage ponds or diversion ponds
This is made up ponds constructed on a valley of sloppy surface near natural water source. Usually the water is damned or diverted into the ponds and passing through, joins natural source again. It is mainly used for artisanal fish culture of peasant farm.

Concrete ponds or bricks
Concrete ponds are durable ponds made with concrete. Concrete ponds are used for semi intensive and intensive fish farming. We shall be considering construction of concrete pond and earthen levee ponds in some details.
Categories of ponds   

Ponds can be categorized by usages
 Breeding or brooder pond, Nursery pond, Fingerling pond, Rearing pond or food fish ponds.
Brooder ponds

Brooder ponds are used in maintaining brooders. This is important for appropriate farm management. Some big size brooders pond may be as big as 0.4ha. Breeding is done usually from fish culled from brooder ponds. In culture of crustaceans, brooder ponds are of some special importance as we shall see later on.

Nursery ponds 

This is an important pond for the raising of larvae to juvenile fish or fingerlings. Nursery ponds are of special interest and in warm water fish culture are not constructed with sophistication like the other ponds. Nursery ponds can be earthen ponds or concrete pond.

Nursery ponds are usually meant to exclude predators of larval fish like dragon fly larvae, tadpoles and other fish larvae eating organisms. Nursery ponds are especially useful where there is a large scale production of fingerling or in semi-intensive and intensive fish cultures. Nursery ponds are not usually very large many are dimensioned as 0.02ha in semi intensive tropical farms. Nursery pond can have depth of 1.5m
Fingerling and rearing ponds

This is grow out pond and is similar to the nursery pond but usually bigger. It is used to prevent cannibalism or fingerlings before stocking in grow out ponds. Fingerling 
FEATURES OF PONDS
The features of a pond are listed below. Every feature of the pond has specific function in
The culture system,
Dykes, Sluice gate, Monk, 

Sump, water inlet, Water outlets,

Drainage ditches, catch basin,

Slopes.
Functions

Levee or Dykes
Dykes are major part of the pond that holds water in a levee pond. The dykes are usually made of compacted clay and must very strong to bear stress. The dykes have to be at least 
16 feet for standard commercial catfish pond. Dykes are made very strong because the have to carry several materials needed in the farm. Among these are demand feeder, generators, harvesters and supply vehicles.
· Holds the water in the pond

· Prevents the escape of fish during rains to the extent of the freeboard
· Makes easy access round the fish pond

· Provides more surface area for the pond

· Must be made strong best with clay
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Figure 1 Levee or dyke 

Functions for inlet screening, outlet guarding, control level without escape.

Monk

Functions of the monk

· For preventing fish escape 

· For reducing water level to given level

· Is not used for filling the ponds

· Monks comes handy in maintaining level of water at specific point
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Figure 1. Monk

Inlet channels

This is for letting water into the ponds. There are different types of water inlet channels in a pond whether concrete of levee pond.  

Types of inlet channels

There are several types of inlet channel. The differences mainly lie with the construction. Properly constructed inlet channel should ensure exclusion of wild specis of fish or other organism from entering into the pond
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I                                                    Inlet channel with sand filter

Pond design and construction
· Design starts with planing on the paper

· We first determine our production capacity

· We choose our pond type

· Stocking density and pond size

· Catfish ponds normally should have depth of 5.5-6 ft 

· Total depth + Freeboard depth = 7-7.5 ft

· Bottom slope must be 2%-3% per 100 linear ft

· Then we proceed to choose a scale and make our layout
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Layout of pond

 After the layout we proceed to peg the dimensions. We need to calculate the stocking density based on the capacity of our pond. Generally the pegging is done as below.


[image: image6]
The pegs numbered from left to right as peg 1 –peg 5. Peg 1 corresponds to the distance of the foot of the outside slope; peg 2 corresponds to the distance of the beginning of the slope outside, peg 3 corresponds to the distance of the 2 and beginning of the slope into the pond, this is the levee width. Peg 4 corresponds to the foot of the slope inside the pond at the free board and peg corresponds to the foot of the slope at the bottom of the pond. Pegs are connected with rope and measured with spirit level to be exact. Then digging starts inside the pond at desired and calculated slope levels.
Slope of pond bottom
The pond bottom should be sloped at 2% or 3-5% for every 100 ft. The pond is made drainable if this is followed strictly. The slope of the levee is dependent on the soil type. Usually it is sloped at 1:2 inside and outside if pond is made from clay substrate. 
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Getting the slope
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Sloping the pond bottom

Pond bottom can be sloped as we follow the pegging and string with respect to spirit level. The slopping is according to desired dimensions but at least 2% per 100cm.

Enyidi Uchechukwu
Cordinator
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