Tilapia aquaculture in Mexico





History


Introduction


Mexico has quietly become one of the world’s major producers and consumers of tilapia. In 1987 national production was 27,765 metric tons, and by 1994 Mexico produced 81,490 metric tons of tilapia.   Virtually all of the production was consumed domestically (World Bank 1997).  The industry is widely diversified in terms of geography and methods of production.  Aquaculture of tilapia may be a fairly recent phenomenon but fish farming is not new to Mexico.  In 1883 Esteban Cházari wrote the first text on fish culture in Mexico (Primer Tratado de Piscicultura en México).  Many species are now raised domestically and there is a well developed aquaculture infrastructure.


Several tilapias were introduced to Mexico in the 1960’s and 1970’s.  O. mossambicus and  O. aureus, were first introduced in 1964 (Pullin et al. 1997), O. niloticus, and O. urolepis hornorum in 1978 (Pullin et al. 1997) and Tilapia zillii and at least one red hybrid sometime in between.  Many additional tilapia populations have been brought into Mexico.  The introductions are the result of privately sponsored imports as well as state and federal fisheries programs.  Tilapia are now found in virtually every state in Mexico and are established in the wild across much of the country.  Tilapia are widely recognized as an important food fish and aquaculture operations can be found in most states. 


In the early years after introduction tilapia were commonly referred to as mojarra or mojarra africana.  This common name is still encountered in some instances but tilapia is now recognized in much of the country as the common name.  Much of the public is aware of tilapia and the fish can be found in grocery stores in many regions.  The fish is usually sold fresh whole on ice, but some stores are now beginning to sell headed and gutted fish and on rare occasions packaged fresh fillets can be found.  The Mexican government as well as most state governments are committed to supporting the growth of aquaculture as a replacement for overfished wild stocks and as a technological innovation to make rural agriculture more efficient and more lucrative.   With the abundant water resources and proximity to US markets further growth of extensive and  industrial scale tilapia culture is likely in Mexico.  





Distribution


A.  Map of Mexico


B.  


Types of culture


A. Small pond culture   -  Cultivo en estanques rusticos


The earliest form of tilapia culture in Mexico was conducted in small ponds under extensive culture conditions.  The early introductions were related to state programs which were devoted to providing fry and fingerlings to subsistence farmers who needed the fish production to increase  protein intake in their diets.  There were additional projects, often supported by missionary and religious organizations, that supported small hatcheries supplying juvenile fish to ejidos, social cooperatives, orphanages and church groups.


Extensive production in small ponds is still widely practiced throughout the country.  State and Federal hatcheries often provide fry to individual farmers and to cooperative groups at subsidized prices.  The hatchery will produce the young fish and either make them available for pick up by producers, or in some cases will even deliver to the farmers.  The fish will sometimes be reared based only on the productivity of the pond ecosystem.  In other cases the farmer will fertilize the pond with organic or chemical fertilizers.   There are several publications available (Porras Diaz, 1990; Aguilera Hernández and Noriega Curtis, 1991) that detail the procedures to be followed. 


Cultivation of tilapia in rice ponds and in conjunction with chicken and pig production has been tested at the Granja de Policultivo de Tezontepec in Hidalgo.  (Martinez and Abrego, 1991). Neither of these methods are widespread yet in Mexico but there is considerable potential.  One  form of integration which has become common is production of tilapia in irrigation water.  Small ponds are often built to store irrigation water on farm and can used for tilapia production.   A variation is to rear fish in the drainage water from an irrigated field.  This practice is less appealing as the fields may leach fertilizers and pesticides that could accumulate in the fish.


A variation of small pond culture that is practiced in the southern state of Oaxaca is called the microcuenca, or small watershed system.  The basic structure of  a microcuenca is a small dam built in an eroded watershed.  The primary reason is to control downstream flooding and to capture sediments that otherwise would flow downstream.  Once the water is trapped in the pond, it can be stocked with tilapia or other fish.  The fish are fed a diet based on local ingredients or the pond may receive organic fertilizers to increase productivity.  The stored water is then used for local irrigation of grains, beans or vegetables.   In some cases the water with fish effluent is used to irrigate small tree nurseries that are used to reforest areas in the upper watershed.


B.  Stocking in reservoirs - Presas


The practice that contributes the most to tilapia production throughout Mexico is stocking and harvest from reservoirs.  In the 1960’s and 70’s a number of major dams were built creating multi-purpose reservoirs.  In addition to electrical power production, irrigation water, potable water and flood control, the reservoirs also proved to be valuable as inland fisheries resources.   Unfortunately, there was spotty documentation of the native fish fauna in most of the areas inundated by the dams.  Rather than wait to see if any of the native fish survived and in an effort to quickly improve the fishery of the new reservoirs, tilapia were introduced.  Several of the lakes even had hatcheries built as a part of the overall construction plan.


These projects were envisioned as “ranching” operations in which hatchery reared juveniles would be stocked in the lake and allowed to grow.   Later,  the resettled families would harvest the fish and consume or sell locally or market to the nearest municipality.  Of course the tilapia quickly became established in the reservoirs and began reproducing on their own.  The harvest of the fish was quite successful and these reservoirs now provide many of the tilapia available in the markets.  The tilapia coming from the reservoirs are usually included in the aquaculture statistics because there are still active stocking programs adding juvenile tilapia.  The fishermen report that their yield decreases if the stocking is suspended, although there seem to be few if any data to support this claim.   


Cage culture - Jaulas and corrales


Jaulas are floating cages that do not normally touch the bottom of the body of water in which the cages are situated.  Corrales are cages that use staked sides and then allow the bottom net to rest on the bottom or forsake a bottom net altogether. One interesting variation on the corrales is the use of  "encierros" (confínements), which consist of wooden structures which enclose portions of a lagoon.   These structures are used to culture tilapia most commonly in the Alvarado lagoon system just south of the city of Vera Cruz.   The corrales seem to be losing popularity and are being replaced with floating cage culture in deeper water or flowing water. 


Two types of jaulas are used in Mexico.  One type commonly utilized by low income social groups or individuals are constructed out of scraps and inexpensive local materials (FONDEPESCA, 1981) (Fig. Xx).  The other cages used in more intensive production systems incorporate floating docks,  custom made nets and other materials specially made for net pen culture.   Cages are especially important for growers who wish to control reproduction in their systems.  Cage culture tends to greatly reduce fertilization and recovery of eggs by the spawners if the eggs fall through the net mesh. Harvest from cages is also less complicated than recovering the fish from a larger body of water.


Raceways - Canales de flujo rapido


The author is not aware of any raceways that were constructed specifically with tilapia culture in mind.  However, several catfish and shrimp facilities have now been converted for production of tilapia.  The biggest is the farm near Abasolo in the state of Tamaulipas.  This farm was built for catfish production with flow through water from the irrigation system fed by the Vicente Guerrero Reservoir.  The raceways were built in a series of stairsteps with 17 reuses of the water (Fig. Xx).  The design was based loosely on a system developed for catfish by Leo Ray of Idaho.  The vertical drops are sufficient to replace oxygen in the raceways, but there is no mechanism to remove ammonia from the water.  This metabolite accumulates in the water and reduces growth of the tilapia.  The managers of the farm leave sections of raceways open to allow for solids settling and some natural dissipation of ammonia.   This does allow for some production in the lower raceways, but much of the facility is underutilized. 


  When stocked heavily the raceways were found to be effective for controlling unwanted reproduction and for the ease of harvesting.  One of the problems encountered was that the fish had a tendency to congregate near the head of the raceway where the oxygen levels were the highest, any uneaten food would then be pushed to the opposite end and begin to decay.   Another problem was jumping.  The tilapia would jump from one raceway to the adjoining raceway mixing up the inventory.  They would also expend considerable time and energy attempting to jump up the waterfall from the higher raceway.   A final problem with the raceways was that the sides were convenient for fishing eating birds to perch.


E.   Intensive pond culture - Cultivo en estanques intensivos


The intensive flow through style of pond culture practiced in Colombia and Costa Rica is still rare in Mexico.  The farm in Abasolo is the primary example (Fig. Xx).  Water diverted from an irrigation system is delivered to the tilapia farm, passes through the ponds and is returned to the canal for irrigation on field crops.  There are intensive pond systems devoted to catfish in Durango and trout farms in Morelia.  There are several tilapia hatcheries operated by state and federal agencies that have access to large volumes of water and multiple ponds.  None of the government facilities rear large volumes of tilapia for food production.  Instead they focus on fry and fingerling production to supply to the social sector.  





F. Intensive round tanks - Cultivo en tanques circulares





G. Rotation with shrimp 


H. Polyculture with Macrobrachium


I.  Culture in salt water in Penasco


Markets


A. Autoconsumption


B. Local fresh markets


C. Live markets


D. Processing - Domestic


E. Processing  - Exports


Federal and State Programs


A. SEPESCA to SEMARNAP


B. SEPESCA Hatcheries


C. References 


1.How to grow


2. Diseases of Tilapia -  The most common health problem encountered in Mexican tilapia is infestation with parasites.  There are a number of unicellular and multicellular parasites common to most warm water fish, that cause mortalities and reduced growth for fish in culture conditions. Jimenez Guzman et al. (1988) have developed an excellent reference on parasites and diseases of tilapia.  The text is a valuable reference to any tilapia farm manager or scientist.  The text was prepared before the emergence of Streptococcus in??? as a significant factor in tilapia aquaculture.  The author was not aware of any Streptococcus infections within Mexico up to the October 1 of 1998. 


D. State hatcheries


Tilapia parks - World Bank Project


Future
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