TROPICAL AQUACULTURE (WETS607) 15.3.2010

Pond Fertilization, liming and Water management

Introduction and water sources& parameters
Fertilization of ponds is the enrichment of the nutrients composition of the aquatic ecosystem for optimum production of primary and subsequently secondary producers. Liming is the addition of lime to the system for the purpose of either fertilization or moderation of the pH of the system thereby encouraging higher productivity.

Lime are also considered as fertilizers but fertilizers are not lime. Lime is considered as fertilizers because liming provides calcium also and essential nutrient for phytoplankton growth. 

The water source and bottom substrate (in some cases) of aquaculture system determines the need for fertilization or liming. Fertilization of ponds or tanks leads to phytoplankton bloom. This causes the greenness of the water. Phytoplankton bloom is usually associated with increase in secondary producer the zooplankton that becomes feed for the fish. Some fish also eats the phytoplankton. Fertilization and liming can double or even triple fish production if administered properly. Fertilization also reduces dependence on artificial diets thereby reducing cost of feeding.

Fertilization is very important in rearing of juvenile fish like the nursery ponds. Larval fish stocked in out door ponds would also need live food. In some commercial fish breeding companies live diets of African catfish for example are grown in fertilized ponds culled and used in feeding the indoor stocked fish larvae. Water sources that are acidic may need to be limed before application of fertilizers. In my aquatic survey of physico.-chemical parameters of rivers, streams estuaries and lakes of three LGA of the Niger delta, I noted that the whole region was made up of acid water bodies. Such water needs to be limed before use in fish culture. 

Some fish like O. niloticus filter feeds on phytoplanktons and fertilization of their ponds will be useful. The African catfish C. gariepinus do not feed on phytoplanktons however the larval forms feed on zooplanktons. Fertilization of their nursery pond is an effective aquaculture tool.
Types of fertilizers
There are two major classes of fertilizers for aquaculture. Fertilizers can be divided into organic and inorganic fertilizers. Fertilizers can as well be grouped either as liquid fertilizer or solid. 
Organic 
Organic fertilizers are derived from animal byproducts or garden, compost , kitchen, slaughter house or food processing plant refuse. Major organic fertilizers in use are chicken droppings, cow dropping and pigsties washout and droppings. Organic fertilizers are well suited for organic aquaculture practices. 
Inorganic
In organic fertilizers are chemical fertilizers that provide nutrients’ needed in aquatic by the primary producers. Inorganic fertilizers provide different elemental supplements for the ecosystem. Fertilizers like NPK provides similar amount of sodium, phosphorous and potassium, while other like triple supper phosphate provided much needed phosphorous to the aquatic ecosystem. Generally inorganic fertilizers are identified by their chemical constituents subsequently delivered to the environment. 
Conditions for fertilization
· Test for pH of pond
Acid ponds needs to be limed before pond fertilization. News inundated pond need pH test before fertilization.
· It is important to test for alkalinity before fertilization.If calcium hardness (CaCO3)is <20mg L-1 water needs liming 

· Liming could be done at least 1 wk prior to fertilization

· Liming should not be done with fertilization at same time

· Fertilizer could be applied 2 wks after lime
· Fertilization should not be done if pond or tank is flow through or water exchange in the pond within 30 days is more than pond volume

· Fertilization should be moderately at reduced rate for shallow pond to avoid over fertilization

Turbidity is a index of fertilization rate. The turbidity of fertilized pond should be cross checked regularly with a secchi disc. Seechi disc visibility = 20-30 cm is good. If the disc disappears too quick it shows high bloom and fertilization could be stopped.
Application and rates of inorganic fertilizer
              ……………………………………………………………………………
    Fertilizer…………................................................................................. kg / acre

   NPK………………………………………………………………….............18

   L. Ammonium polyphosphate…………………………………………………9

   Ammonium nitrate (10.8) + T.superphosphate (8.1)……………………………………………………………………………..18.9

  Ammonium nitrate (10.85) +superphosphate(18)……………………..………28.8

  Tripple superphosphate……………………………............................................8.1

Organic
Organic fertilizers are a cheaper source of fertilizer than the inorganic. Organic fertilizers  can as well act as food for some fish and crustaceans like shrimps. Organic fertilizers like compost also breed nematodes that are sources of food for fish when applied in ponds. Organic aquaculture can only accommodate fertilization with organic fertilizers since inorganic materials are not acceptable in the aquaculture system. Organic fertilizers should e applied two weeks before stocking the ponds.
Application of organic fertilizers

              ……Fertilizer………………………………………………………………

Cow dung ………………………………………………….           1000 kg/ha

Pig dung……………………………………………………              568-1704 kg/ha

Chicken dung………………………………………………....           114-228 kg/ha

Most ponds are not up to ha

We do conversion

As follows, I ha= 10,000 M2
If we have pond area 2456 M2
Then we need x Kg of pig dung for fertilization of area 2456 M2
 Xkg = 1704 X 2456 M2         = 418.50 kg of pig dung/ 2456 M2 = 5.8kg / M2 
               10000 M2
Modes of action of organic fertilizers
· Organic fertilizer can provides nematodes

· Breaks down releasing Nitrogen & phosphorus

· Some fish and shrimps feeds on organic fertilizers

· Provides adequate site for microbes like bacteria and creates biofilms providing more food source for some fish

· Degenerates and gives nutrient into the water gradually and easier to control in over fertilization
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Liming
Liming is perquisite for successful fertilization and on growing of phytoplankton. Acids water or acid soil are less productive and support lesser phytoplankton. Liming enhances neutrality of pond substrate and improves release of nutrients from the soil. Liming also provides much calcium to the soil and water and promotes bacteria breakdown of  organic materials like organic fertilizers and animal waste. The actions of lime in ponds or tanks can be summarized as below;
Liming of ponds

· Necessary for reducing soil acidity

· Calcium carbonate can supply calcium to planktons

· Increases pond productivity by taking up CO2 forming calcium bicarbonate. This stores CO2 and acts as buffer for pH

· Speeds up decomposition of organic matter

· Reduces effects of excess magnesium, potassium and sodium

· Maintains normal pH of water 
· Quick lime can be use in killing of bacteria and some fish parasites in ponds

There are different types of lime
           Lime stone (Ca CO3)

           Slake lime   (Ca (OH2)

           Quick lime (Ca O)

           Calcium Cynamide

In aquaculture the lime used in pond fertilization are only CaCO3 and Ca (OH). However 
It is possible to use quick lime in controlling unwanted parasites in pond bottom example for nursery ponds. Quick lime is however not used in liming pond normally since it could be toxic.

Application of lime

· Depends upon the soil type and conditions

· Neutralization value (NV) and neutralization efficiency (NE) will be known

· Eg if we need 3 tons acre-1 of lime to neutralise a particular soil,

 And we have calcium carbonate

 NV=85%, NE= 71%

 Amount CaCO3=       3                 =4.97 tons CaCO3  

                                .85 X .71

Limits
· Liming not needed for RAS aquaculture

      Tank culture
    RAS do not need liming. RAS is used for intensive and hyper intensive farming. All food requirements are provided by the farmer and natural food is not needed.
· Fertilization not needed for tanks and RCA 
 Similarly RAS do not need fertilization
· No need for growth of phytoplanktons

· Prepaired feed provides all nutrients needed

Effects of fertilizers and lime in ponds
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Oxygenation 
 It is important to monitor DO2 content of water regularly. In fertilized ponds phytoplanktons and aquatic plants consume the oxygen in the night depleting the oxygen content of the culture water. It is important to ensure oxygen content remains high enough to support fish life. Low DO2 can lead to asphyxiation and death of fish. African catfish has accessory breathing organs. Tilapia sp cab die from such and shrimp are very sensitive to low DO2
· Aerators (types, paddle wheel, injector)

· Aeration through water inflow

· Deoxygenation

· Oxygen dynamics in pond culture cage culture and RAS 
· Temperature vs DO2  content
· Breaking down of harmful metals eg iron and manganese   insoluble forms
Water quality requirement of fresh water prawn

· Larval stage of some fresh water shrimps like M rosenbergii require brackish water

· About 12 ppt of brackish water is needed for larval rearing

· The saline water could be obtained by serial dilution of brine with fresh water

· Appropriate temperature 28-31oC

· There must be availability of fresh water

· Constant aeration is needed for conducive DO2 >5mgL-1.
General water quality requirement of warm water finfish
· Level Salinity100–8000 mg/liter

· Total dissolved gases105 %

· Dissolved oxygen (min.) 6 mg/liter

· Carbon dioxide (max.) 10 mg/liter

· Calcium hardness as CaCO3 (min.) 20 mg/liter 

· Ammonia (Un-ionized) (max.) 0.05 mg/liter

· Iron (max.) 0.5 mg/liter

· Hydrogen sulfide 0.0

(Values within confidence limit)
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[image: image1][image: image3.png]Table 1: Animal mamure application rates and the mumherof animals needed to supply

‘manure to 100 m of pond.
Application Rate Nunberof Animals
(kg 100m2 /week) (pex 100 2 of pond)
Mamure Source
cattle 10 )03 (el day)
)06 (night only)
chicken 6-8 10-15
duck 6-8 10-15
goat/sheep 10 24 (alldey)
b)8 (night oriy)
horse/ dorikey 10 05

pig 6-8 05-1




