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			Preface

			Since the technologies for artificial breeding and large-scale production of fish seed, especially for freshwater Asian carps, were discovered some 3 - 4 decades ago in China and India, progress in fish culture has been dramatic. The development of polyculture and integrated culture systems in China and composite carp culture in the Indian sub-continent made carp culture a highly profitable venture. Other countries in the region such as Thailand, Indonesia, Philippines, Nepal, Vietnam, etc. have followed suits and have achieved very successful results in culturing many indigenous and exotic species. The rapid growth of small-scale, semi-intensive polyculture/integrated culture of carps was made possible by successful public sector interventions through the production and supply of fish seed and other basic inputs needed by the producers and the transfer of appropriate culture technologies through effective extension services.

			Looking back at the evolution of freshwater carp culture in Asia, one cannot fail to acknowledge the tremendous contributions made by the dedicated extension services in the countries where aquaculture has established itself as a viable and important economic activity, making an extensive contribution to household food security, employment and income. Like agriculture, each aquacultural country in the region has developed its aquaculture extension service delivery system with its methods and approaches. In this publication, an extension method called Trickle-Down-System (TDS) of addition, which was applied through FAO field projects in Bangladesh and Vietnam with great success, has been reviewed. In the project areas in both countries, unit production (kg/ha/yr) had increased by over 200%. This dramatic increase in production was attributed to the effective extension services provided by the projects through the implementation of the Trickle-Down-System of aquaculture extension. The amount of increase in production has been called “Extension-Gap,” which the author believes can be bridged through the implementation of appropriate extension services in many countries.
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			Chapter 1. Aquaculture Basics

			1.1	Introduction

			Aquaculture is organized production of a crop in the aquatic. The crop may be that of an animal or a plant. Naturally, the organism cultured has to be ordained by nature as aquatic.

			Aquaculture is the farming of aquatic organisms, including fish, mollusks, crustaceans, and aquatic plants.

			Aquaculture is also known as Aquafarming.

			It is defined as the establishment of man-made enclosures to raise aquatic life forms such as shellfish, fish and seaweeds for human consumption purposes.
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			20% of the world’s total animal protein intake is from seafood (higher in coastal communities). Most pearls sold come from pearl aquaculture farms.

			1.2	Benefits of Aquaculture

			1.2.1	Economic Benefits

			Alternative food source

			Fish and other seafood are good sources of protein. They also have more nutritional value like the addition of natural oils into the diet, such as omega-three fatty acids. Also, since it offers white meat, the blood should reduce cholesterol levels as opposed to beef’s red meat. Fish is also easier to keep compared to other meat-producing animals as they can convert more feed into protein. Therefore, its overall conversion of a pound of food to a pound of protein makes it cheaper to rear fish as they use the food more efficiently.

			Alternative fuel source

			Algae are slowly being developed into alternative fuel sources by having them produce fuels that can replace contemporary fossil fuels. Algae produce lipids that, if harvested, can be burned as an alternative fuel source whose only by-products would be water when burnt.

			Such a breakthrough could ease the dependency of the world on drilled fossil fuels as well as reduce the price of energy by having it grown instead of drilling petroleum. Moreover, algae fuel is cleaner and a farmable source of energy, which means it can revolutionize the energy sector and create a more stable economy that avoids the boom-bust nature of oil and replaces it with a more abundant fuel source.

			Increase Jobs in the market

			Aquaculture increases the number of possible jobs in the market as it provides both new products for a market and creates job opportunities because of the labor required to maintain the pools and harvest the organisms grown. The increase in jobs is mostly realized in third world countries as aquaculture provides both a food source and an extra source of income to supplement those who live in these regions.

			Aquaculture also saves fishermen time as they do not have to spend their days at sea fishing. It allows them free time to pursue other economic activities like engaging in alternative businesses. This increase in entrepreneurship provides more hiring possibilities and more jobs.

			Reduce Sea Food Trade Deficit

			The seafood trade in America is mainly based on trade from Asia and Europe, with most of it being imported. The resultant balance places a trade deficit on the nation. Aquaculture would provide a means for the reduction of this deficit at a lower opportunity cost as local production would mean that the seafood would be fresher. It would also be cheaper due to reducing transport costs.

			

			1.2.2	Environmental Benefits

			Creates a Barrier against pollution with mollusk and seaweed

			Mollusks are filter feeders, while seaweed acts a lot like the grass of the sea. Both these organisms sift the water that flows through them as brought in by the current and clean the water. This provides a buffer region that protects the rest of the sea from pollution from the land, specifically from activities that disturb the sea bed and raise dust.

			Also, the economic benefits of mollusks and seaweed can create more pressure from governments to protect their habitats as they serve economic importance. The financial benefits realized provides an incentive for the government to protect the seas to protect seafood revenue.

			Reduces fishing pressure on wild stock

			The practice of aquaculture allows for alternative sources of food instead of fishing the same species in their natural habitats. Population numbers of some wild stocks of some species are in danger of being depleted due to overfishing.

			Aquaculture provides an alternative by allowing farmers to breed those same species in captivity and allow the wild populations to revitalize. The incentive of less labor for more gains pushes fishers to convert to fish farmers and make even more profit than before. It also allows the control of the supply of the fish in the market, giving them the ability to create surplus stock or reduce their production to reap the best profits available.

			

			1.3	Importance of Aquaculture

			1.3.1	Sustainable use of Sea Resources

			Aquaculture provides alternatives for fishing from the sea. An increase in demand for food sources and an increase in globalization has led to an increase in fishing. Yet, this has led fishers to become selfish and overfish the desired or high-demand species. Through aquaculture, it provides both an alternative and opportunity for wild stocks to replenish over time.

			1.3.2	Conservation of Biodiversity

			Aquacultures also protect biodiversity by reducing the fishing activities on the wild stock in their ecosystems. By providing alternatives to fishing, there is a reduced attack on the wild populations of the various species in the sea. Reduced action of fishing saves the diversity of the aquatic ecosystem from extinction due to overfishing.

			1.3.3	Increased Efficiency, more Resources for Less Effort

			Fish convert feed into body protein more efficiently than cattle or chicken production. It is much more efficient, meaning that the fish companies make more food for less feed. Such efficiency means that less food and energy is used to produce food, meaning that the production process is cheaper as well. It saves resources and even allows for more food to be produced, leading to secure reserves and less stress on the environment.

			1.3.4	Reduced Environmental Disturbance

			By increasing aquaculture, fish farming in specific, there is a reduced need for the fishing of the wild stock. As an outcome, it puts less stress on the ecosystem and equally reduces human interference. Actions of motorboats and other human influences such as the removal of viable breeding adult fish are all stresses put on the aquatic ecosystems, and their discontinuation allows the ecosystem to flourish and find their natural balance.

			1.4	Disadvantages

			1.4.1	Propagation of Invasive Species

			Critics of aquaculture say that despite the good intentions of culturing fish for consumption and increase the population of fish, it can also lead to the increased population of invasive species that are harmful to the other marine species because they take away the food supply for fishes in the wild. The Janitor fish, for one, is considered a threat to other freshwater species since they breed faster and compete with other fishes for food.

			1.4.2	A threat to Coastal Ecosystems

			Opponents of the practice of aquaculture argue that this method does not help in recycling wastes but instead causes it. An example is the culturing of salmon, which is done in pristine coastal waters. This results in the pollution of the bodies of water because the discharged waste of salmon is disposed to the aquatic environment. For marine aquaculture, on the other hand, results in wastes sinking in the bottom of the sea that can harm the homes of species living there.

			1.4.3	Contaminates Water and Threatens Health

			People who are not in favor of aquaculture and eating fish harvested from this method say that since fish farms can be built basically in any body of water, the chances for water contamination are higher since waste products from the fish can stay in the water which is sometimes used for drinking by people in poor communities. Some of these wastes can enter water systems and can contaminate drinking water in the homes. As for health issues, critics say that some fish producers use antibiotics and artificial supplements to hasten the growth of fish. Also, fish food can be contaminated with pesticides and chemicals that are in the feeds. This can affect people who will buy from commercially cultured fish products.
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