Lecture notes (1.1-2.1) Aquaculture – History and Global view

Definition:

The farming of aquatic organisms including fish, mollusks, crustaceans and aquatic plants with some sort of intervention in the rearing process to enhance production, such as regular stocking, feeding, protection from predators, etc. Farming also implies individual or corporate ownership of the stock being cultivated. UN/FAO

To purists, however, the FAO classification fails to provide the definitive definition of aquaculture because for some, an inherent feature of aquaculture is absolute control over all aspects of the cultivated organisms life cycle; an attribute that precludes the need to harvest animals or plants from the wild.

Protoaquaculture:

Intentional impoundment of aquatic organisms for later use as food or otherwise, symbolizes the first stage in the development of controlled farming of the aquatic environment.

This protoaquaculture 1st developed by Egyptians 4000 years ago. 

In China the cultivation of freshwater carp, was practiced around 3500-4000 years ago.

Aquaculture proper:

Defining moment in the development of aquaculture occurred 2500 years BP, with the publication of a short treatise on carp farming by Fan Li. This text provides clear evidence of technological advance required to separate proto-aquaculture from aquaculture

In Europe, the Romans were active in the cultivation of fish and shellfish over 2200 years ago. Romans possibly first to practice mariculture – aquaculture in the sea.

Romans spread aquaculture throughout Europe and its Empire. 

Etruscans managed coastal lagoons, built embankments 2000 years ago.

Up to the Middle Ages, the number of fishponds in Europe increased dramatically. From late 16th Century early 17th importance declined, probably due to the outbreak of Black Death, which reduced the population of Europe by at least 50%.

A defining moment in aquaculture (1934) was the demonstration that fish could be induced to spawn artificially. 

Development of methods for rearing larvae and controlling reproduction created huge diversity and an industry of significant economic value.

Contemporary Aquaculture:

Aquaculture production exceeded 35 million tons in 2002, valued at ~$50 billion. 

Practiced in fresh, brackish, and marine waters, in tropical through arctic conditions, in inland lakes and ponds through to large offshore cage operations. 

Until 2002, aquaculture was the fastest growing food production system in the agricultural sector with year on year increases of about 10%. 

The value of certain species, such as shrimp, which exceeded $5 billion in 2002 (17% of total aquaculture worth) had a production of less than 5%. 

Aquaculture is a diverse industry and includes the rearing of both food and non-food organisms.

The largest harvest of a single species is that for the seaweed, kelp, followed by the Indian and Chinese major carps, scallop and Pacific oyster. 

Several other species produced at levels of a million tons or more (e.g., salmonids, tilapia, etc.) 

Diverse range of species = diverse range of rearing systems and environments, 

Aquaculture categorized as extensive, semi-intensive and intensive. 

Extensive = low to no inputs (food, fertilizer, etc.) and low stocking densities. Practiced in lakes, reservoirs and lagoons, often as polyculture.

Semi-intensive aquaculture, often integrated with agricultural production, distinguished by increased stocking rates and requirement for some level of input, such as food, fertilizer, chemicals, etc. 

Intensive production systems are typified by the need for total control over the production cycle. Includes: cage cultivation, pond production, microalgal cultivation, rearing of crocodiles and alligators. Intensive aquaculture demands total provision of feeds, chemicals, fertilizers, etc. 

Intensive aqua. may incorporate more sophisticated levels of intervention: control of reproduction, larval rearing, vaccination etc. 

Commercial culture of shellfish, such as oysters, scallops, mussels and clams, although considered as intensive due to biomass levels attained, do not usually require feed and other inputs. 

Aquaculture intensification constrained by 

1) competition for water with other resource users (agriculture, fishermen, recreationists, etc.) 

2) increased demand for high quality water. 

3) cost associated with the construction of new aquaculture facilities 

4) decline in the availability of fishmeal (and fish oils) and competition for its use (chicken, swine and other animal feed industries) 

5) increased chances of disease 

6) increased sophistication of technological production know-how

7) higher demand for a skilled labor force with good management skills.

8) amplified problems with effluent outputs

Commercial Aquaculture in the United States

The first scientific record of aquaculture activities in the US was that of John Bachmann, from Charleston, SC, in 1804 (hatching and rearing of brown trout). 

Canadian, Samuel Wilmot (1866) reported artificial spawning of Atlantic salmon and by 1870 was selling salmon eggs to various states. 

For the next 75-80 years fish culture mainly for stocking. 

Most activities funded by State or Federal Governments until 1945: 1st commercial rainbow trout hatchery (Idaho).

By early 1950s, farmers were producing goldfish and baitfish. Baitfish culture strong in Arkansas. (today over 30000 acres are devoted to the industry).

Late 1950s, channel catfish could be produced economically by pond rearing. Stimulated government research and resulted in the establishment of experimental facilities in Alabama and Arkansas.

Late 1960s saw trials with culture of shrimp in Florida and later, Texas. 

Late 1960s and early 1970s witnessed rapid industry growth.

Net pen or cage culture operations first developed in Washington State in the mid 1960s.

Norwegians adapted this technology for salmon.

1970s saw the development of primitive recirculation technologies and throughout the two following decades many refinements to closed system aquaculture and high seas net pen culture were developed. 

1990 saw American aquaculture was producing 150 million kg of seafood, a figure that was to double over a period of 5 years. 

By 2000 the value of aquacultured product approached US$1 billion farm gate prices, or almost US$6 billions in retail value. 

The industry employs 180,000 full-time personnel.

US aquaculture includes production of food fish, baitfish, ornamentals, sport and game fish, edible mollusks and crustaceans, macrophytes, alligators, frogs and other species. 

Species is reared in ponds and raceways, tanks and net pens or cages, on prepared bottoms and in recirculation systems. 

Value of MS aquaculture exceeds $ 290 million. Top 15 producer states have industry worth $25 million or above in value. 

American aquaculture remains a small part of agricultural production but is poised for rapid growth in a wide variety of fields. 

Future of US aquaculture will be dependent upon the industry responding to pressure from overseas imports. 

Greater emphasis upon quality and nutritional safety of farm-raised product has come to the foreground.
