
Cage Culture of  Tilapia 
Examples from Kentucky 



Tilapia (Oreochromis niloticus) 

•  Tilapia can take poor water quality and crowding 

•  Tilapia are voracious feeders 

•  In order to procreate, female tilapia releases eggs and male fish releases sperm 

•  Normally, male and female tilapia procreate in ponds and can choke the ponds with baby 
fish 

•  Cage culture mitigates this problem 

•  In cages, the eggs fall through the cage bottom and thus it becomes unlikely for the eggs to 
become fertilized 



Cage Culture in Kentucky 

•  Culture of  fish in floating cages have been used in Kentucky to grow tilapia and hybrid 
striped bass 

•  Farmers with limited labor had showed a liking to cage culture because it can be done by one 
person managing the pond 

•  Cages are built out of  a plastic/PVC pipe frame with plastic netting attached to it using zip-
ties 

•  The top of  the cages have a door large enough to extract fish using dipnets at harvest time 

•  The cages have floats tied to the sides and floated in a pond, next to a dock to facilitate 
stocking, feeding, and harvesting 



Cage Culture Conditions 

•  Cages should have plastic mesh with a mesh sizes of  3/4 inch (preferred)  

•  For all practical purposes, cage culture requires a farmer to have artificial 
aeration in the pond 

•  Paddlewheels should be placed in the middle of  the long axis of  the pond with the 
current directed across the short axis of  the pond if  only one paddlewheel is used 

•  Cages must also be floated in the deeper part of  the pond, so that there is at 
least 3 feet above the bottom substrate  

•  Water circulation in the pond to move fish wastes away from below the cage 



Cage Culture at Kentucky State University 

•  In 2007, tilapia was raised in drum-shaped cages that were 264 gallons each 
•  Some ponds had 20 cages/water-acre, other ponds had 40 cages/water-acre 

•  Monosex Nile tilapia was stocked in cages of  average weight 115 g 

•  There were 100 fishes/cage 

•  Fish were stocked at the beginning of  June and harvested in September, after 106 days 

•  A 32% crude protein catfish floating diet was used 

•  On average, the tilapia reached 1.88 lb and 1.78 lb in the 20 cages/ac and 40 cages/ac 
treatments, respectively 

•  Overall survival was 96% 



Cage Culture at Kentucky State University 

•  Again, in a 2010 study at KSU, drum-shaped cages were used 
•  They were 264 gallons each and were stocked with 100 tilapia/cage 

•  The stocking weight was 89 g (0.19 lb), on average 

•  Feed was a 32% crude protein, catfish diet 

•  The fish were fed for 106 days 

•  The average harvest weight of  tilapia was 470 g (1.04 lb) 

•  Survival rate was 99.7%  

 



Cage Culture 



Tilapia Cage Culture in Kentucky Farm Ponds 

•  At least 5 Kentucky farmers conducted tilapia cage culture using rectangular cages 
that were 8 ft × 4 ft × 4ft, made of  a PVC frame and plastic mesh 

•  Stocking density is about 300 fish per cage, 10 to 12 cages/water-acre 
•  Stocking size of  tilapia is roughly 0.75 lb (monosex tilapia) 

•  Tilapia are stocked near end of  May or beginning of  June 
•  Tilapia are harvested in Fall before water temperature falls below 60F 
•  Harvest size is roughly 2 lb; survival rate is 90% or higher 

•  One farmer lost all tilapia because he refused to aerate pond 



Tilapia Cage Culture 
  Production Results: 
  

  Days from stocking to harvest 142 days 

  Feed applied per cage    495 lbs/year 

  Total feed applied per year 2 tons 

  Harvest volume per cage 382 lbs/year 

  Total harvest volume 2,291 lbs/year 

  Average feed conversion ratio 1.61 :1 

Economics Results: 
  

  Total init. invest. in land, equiq. $13,880.00   

  Stocking cost $1,797.12 per year 

  Feeding cost $787.68 per year 

  Operating cost $4,675.44 per year 

  Annual fixed cost $2,046.00   

  Annual revenue $6,873.98   
  Annual profit before income 
taxes $152.54   

  Breakeven price $2.93 per lb 
  Estimated rate of return on 
capital 10%   

  Estimated payback period 10 years 



Pros and Cons of  Cage Culture of  Tilapia 

•  Pros 
•  Cage culture makes stocking, feeding, and harvesting easy: 1 person can do it 

•  Cage culture makes fish disease treatments easier 

•  Cage culture makes it hard for tilapia to procreate in ponds 

•  Cons 
•  Caged fish are more vulnerable than fish swimming in open ponds 

•  Caged fish are more vulnerable to predation by raccoons and poaching 

•  Caged tilapia in Kentucky are all harvested in Fall, giving the farmer a narrow window of  a few weeks 
to sell all the fish while they are still alive 

•  Freezing tilapia is not an option because frozen tilapia abound in grocery stores and are cheap 



Tank Culture of  Tilapia 
Richard Bryant 



Tank Culture 

•  Alternative if  
•  You don’t have ponds 

•  You can only buy small tilapia babies (less than 50 g) 

•  You want to produce & sell tilapia year round 



Tank Culture 

•  Tilapia grow well at high densities in the confinement of  tanks 
•  BUT, need good water quality via aeration  

OR 

•  continuous water exchange (You saw this today at Mr. Allen’s farm!!) 



Tank Culture 

•  Benefits: 
•  Easily manage fish (feeding & harvesting is easy) 

•  Farmer can control much of  the water quality 

•  Tanks are small, i.e., easy to treat diseases with therapeutic chemicals dissolved in the 
culture water 

•  Intensive tank culture can produce very high yields on small parcels of  land 



Tank Culture 

•  Problems 
•  Must use complete diet with vitamins and minerals added 

•  Its COSTLY!! (pond culture is cheapest) 

•  Tank water needs constant filtration; this can be complex and expensive, requires 
constant attention 

•  Its RISKY!! (mechanical or electrical failure risk) 

•  Stressful conditions for fish: increases the risk of  disease outbreaks due to lack of  space 



Construction Materials 

•  Most durable tank materials are concrete and fiberglass.  

•  Less durable (but suitable) materials include:  

•  Wood coated with fiberglass or epoxy paint 

•  Polyethylene  

•  Vinyl or neoprene rubber liners inside a support structure such as coated steel, 
aluminum or wood 

•  Tank material must be non-toxic and noncorrosive.  



Construction Materials 

•  The interior surface should be smooth to: 
•  Prevent damage to fish by abrasion 

•  Facilitate cleaning  

•  Reduce resistance to flow 

•  Both ease and expense of  installation are important factors in the selection 
of  construction materials 



Tank Shape 

•  Circular tanks are very popular because they tend to be self-cleaning 
•  If  the direction of  the inlet flow is perpendicular to the radius, a circular flow pattern 

develops which scours solids off  the tank bottom and carries them to a center drain 

•  The length to width to depth ratio should be 30:3:1 for good flow patterns 



Aeration Requirements: 
DO must be at least 5 mg/lt (5 ppm) 

•  You must aerate the tank 
•  Paddlewheel aerators, agitators and blowers (diffused aeration) are some of  the devices 

used to aerate tanks 



Recirculating Systems 

•  90 to 99 percent of  the culture water recycled daily 

•  Recirculating systems require: 

•  a clarifier (settling tank) to remove fish feces and uneaten feed  

•  a biofilter to remove toxic waste products (ammonia and nitrite) that are produced by 
the fish. 



Clarifier 

•  Cylindrical shape with conical bottom (60° slope) and center drain  

•  Baffles near the inlet  

•  Water retention time of  25 to 30 minutes  

•  Minimal depth of  4 feet 



•  Plastic-media biofilters are lightweight and easy to clean 

•  Biofilter requirements for efficient vitrification:  

•  DO of  not less than 2 mg/liter or 3 to 5 mg/liter for maximum efficiency 

•  pH 7 to 8 

•  A source of  alkalinity for buffer  

•  Moderate levels of  organic waste thereby requiring good clarification 

•  Water flow velocities that do not dislodge bacteria.  

Biofilters 
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