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	The Secrets of Discus
First of Three Parts

	by Willie Loh

As published in Aqua News November/December 2000
A Publication of the Minnesota Aquarium Society

	Many people are attracted to discus because they are considered to be the most beautiful fish in the freshwater aquarium. In my opinion, many other species, e.g. African lake cichlids, can be just as attractive. Others, like angelfishes, come in an equally diverse array of colors and forms. Herbert Axelrod, however, crowned discus as king of the aquarium, a term still commonly used in aquarium books. While his hyperbole may have been driven by marketing concerns, the title is widely accepted for Symphosodon species.

For whatever reason one may be tempted to try discus, there exists a tremendous body of literature on raising and breeding this fish. I'd like to share my experiences of the past five years with this fish. My experiences reflect an advanced hobbyist who became enamored, then obsessed, with discus. This is not a primer on raising discus. The specialized texts offer far more detail than I can provide. I will focus on areas where my experience diverges.

This is the first of three articles on raising and breeding discus. This one will deal with a variety of issues related to raising discus. Articles will follow on breeding and buying discus.

Raising Discus

Most general aquarium books include a section on discus. The information presented is usually so perfunctory as to be useless, but it allows the publisher to add nice discus pictures, often on the front cover. Most of these books indicate that these fish are more appropriate to advanced aquarists. In contrast, every discus specialty text I have read emphasizes that these fish are NOT hard to raise. Of course, these specialty texts are written by discus experts.

In my opinion, discus are much harder to raise than most aquarium fish. Beginners are going to have a difficult time with discus, but an experienced aquarist who understands their requirements should expect success.

There's no getting around the fact that these are finicky fish. Without optimum conditions, discus will rapidly go into an irreversible decline. The beginner usually seals his fate by trying to adjust water chemistry or adding medication. At that point, the rest of the tank usually goes into decline. When tetras die, the aquarist pays a nominal sum to learn from his mistakes. When discus die, he/she can be losing $25 per fish.

What do discus need? They need very clean water and they need it all the time. Discus evolved in very acidic water where microbial populations are low. They are extremely susceptible to dirty conditions. So the solution is quite simple, make regular water changes. How much? As much as you can. How often? See previous answer.

I make 95% water changes weekly and many breeders do more. What would be optimal? In my opinion, a 15% water change daily would be absolutely fantastic. However, I have a job and a family so this water change schedule is my compromise. But that's not enough. Discus produce slime on their body. This slime is shed constantly and coats the inner surface of the tank to promote bacterial growth. I try to wipe down every discus tank every other week. Others breeders wipe down their tanks weekly.

Discus also prefer soft water, but this preference is far less important than cleanliness. In fact, achieving optimal conditions is far less important than maintaining constant water conditions. Unless your faucet puts out liquid rock, focus on making regular large water changes. Discus will adapt to most conditions, including pH up to 7.8 and 350-ppm microsiemens of hardness. However, they cannot survive in dirty water or constantly changing water conditions.

Actually, no fish can adapt to constantly changing water conditions. However, very few fish have this requirement for clean water. I recommend against fiddling with water chemistry because it is very hard to do so and make frequent water changes. If your conditions are worse than described above, put a peat filter in line and keep the water changes coming.

Because the hygiene requirement is so high, most aquarists keep discus in bare bottom tanks. My tanks typically have a sponge filter and a heater. An outside filter may be added to large tanks to increase aeration and biological filtration. The heater sits on the bottom of the tank so that I can make large water changes without meltdowns.

Will large water changes stress discus? They will if water conditions change. Large water changes do not create stress if the tank water is relatively clean. Do not make large water changes if the tank has been neglected. Start with small, frequent changes and work your way up. Vacuum the bottom of the tank during water changes, even if the tank contains gravel and plants.

Can discus be kept in heavily planted tanks? Of course they can, but water changes and regular wipe downs are still required. Will they grow as well in planted tanks with gravel? They can, but it will take a lot more work. The gravel absolutely has to be vacuumed weekly. Can they coexist with other tank mates? Yes, but these fish better get used to large water changes. Both fish and plants also have to get used to high temperatures, i.e. 84F or higher. Only a few Corydoras species, for example, can survive these conditions. Angelfish should be avoided as tank mates as both species share similar disease susceptibilities.

Some discus purists become offended at the very suggestion of raising discus in a community tank, even raising them in a species tank with plants. My views are not so radical, but we have to understand the inherent compromises of a show tank. No matter how well they are cleaned, these tanks are going to be much dirtier than bare bottom ones. Its impossible to do a good wipe down on a planted tank since the gravel also accumulates slime. Many high protein foods will foul the water and are difficult to use in these tanks. If you would like to have beautiful discus in a heavily planted tank, I recommend getting adult fish.

Does turbulence from power filters disturb discus? This question reflects a lack of experience with this species. Because large and frequent water changes are necessary, the type of filter used is unimportant. Canister and wet/dry filters are usually unnecessary. Mechanical and chemical filtration are less important because the tank should always be clean. Undergravel filters, which are very effective for biological filtration, are not recommended because they accumulate mulm, which is difficult to remove. For optimal hygiene, most aquarists use sponge filters which can be squeezed out and cleaned weekly. Biowheels are also popular for their biological filtration capacity.

A high quality diet is important to produce high quality discus. These are large fish and require high levels of protein in the diet. Mature discus should grow to at least 4" from head to tail. In my experience, discus will eat almost anything. My fish are fed flake food in the mornings and afternoons. They also get beef heart, frozen bloodworms and live red wriggler worms every day. The feeding schedule ranges from 8 times a day for 1-month-old juveniles to twice a day for breeders. Automatic feeders are strongly recommended for raising young fish. In Asia, live food is typically used and discus in these grow-out tanks feed constantly.

The Internet is full of websites filled with incredibly complex beef heart recipes, which incorporate shrimp, fish, flakes, Spirulina powder, vitamins, garlic, etc. I prepare 100% beef heart because complex recipes are difficult to prepare and food safety is always a concern with ground meat. All the other foods are fed separately, to simplify food preparation and provide some diversion for the fish.

Tremendous controversy exists with feeding live food. Tubifex worms have been implicated in a variety of discus epidemics. Many books also warn against black worms. Although I do not use either in my tanks, not all black worms are problematic. It is certainly possible to obtain clean sources of black worms, but its up to the aquarist to ascertain the source. Food scientists will tell you that freeze dried and frozen worms cannot transmit disease, despite all the warnings on the Internet. To avoid any possibility of introducing disease, I supplement their diet with red wriggler worms and white worms from my own cultures.

Because these are potentially large fish, which require clean water, adult discus should have plenty of room - 10 gallons/fish. However, juvenile discus should not be kept in overly large tanks. These are social fish and will become very skittish in large tanks. Six 1.5" discus can grow very well in a 29-gallon tank. They will do better in large tanks when they get to 2.5".

In summary, raising discus is not difficult as long as they are provided with constant water changes and strict tank hygiene. Beginners fail because they ignore these absolute requirements and see these expensive fish last only 3 - 4 months in their community tanks. The experienced aquarists understand the time commitment and maintain this regimen to see those 1" juvenile fish grow into spectacular specimens befitting the title of the "King of the Aquarium". 


	The Secrets of Discus
Second of Three Parts

	by Willie Loh

As published in Aqua News January/February 2001
A Publication of the Minnesota Aquarium Society

	This is the second of three articles dealing with raising and breeding discus, Symphosodon discus and S. aequifasciatus. The first article focused on raising discus. This one deals with discus breeding.

The dream of most hobbyists raising discus is, of course, to breed them. Discus have evolved a very specialized method of caring for their young. In their natural environment, low pH produces water with very low algae and plankton populations. As a result, discus fry feed off the slime coating produced by their parents. A large batch of discus fry feeding off one or both parents is just about the most spectacular sight in this hobby.

Female discus approach maturity around 12 months, while males take at least 3 months longer. Some of the newer strains seem to take as long as 24 months to reach maturity. (A Marlboro Red I spawned three years ago just decided to pair off and lay eggs.) Frequent water changes, a stringent tank-cleaning schedule and a high quality diet are necessary to raise discus to this stage. Its important to realize, however, that not all fish will spawn and not all of the ones that want to will be fertile.

Assuming that they have been raised under good conditions, discus will usually pair off on their own. Some people claim to be able to sex these fish. I have had very little success and prefer to wait for the fish to sex themselves. My approach to breeding is to keep 5 - 6 adults in a 55-gallon bare bottom tank and let them to choose their own mates. Discus will often exhibit prespawning behavior, such as twitching and shaking, without ever spawning. I usually wait for one pair to actually spawn in the large tank before moving them to their own breeder tank.

A number of "tricks" have been suggested to stimulate breeding. Some people use very soft water; others will drop the tank temperature down to 75°F after a large water change. Many people rely on special foods: white worms, black worms, earthworms, etc. Many of these "tricks" have been used to stimulate other cichlids to spawn. In general, tank bred discus will spawn without any specific stimulus. Large water changes and high quality food are already a requirement for growth. Larger water changes and higher quality foods are not necessary.

Although 29-gallon tanks are most common, some breeders use 20-gallon high tanks to keep breeding pairs. These fish do not swim particularly well and a 20-gallon tank is acceptable for smaller adults. A 25-gallon tank is ideal for breeding because it combines a small footprint with height. Discus tend to swim more up and down, than around and around. Larger tanks are certainly better if space is not a consideration, as long as these tanks are tall. It is not unusual to keep large breeding pairs in 55-gallon tanks.

Scrupulously clean tanks are an absolute requirement for breeding. Most all breeding pairs are kept in bare bottom tanks with sponge filtration. The only other items in the tank are a submerged heater and a spawning surface. Even when central filtration is available, breeder tanks are isolated from the water treatment system to avoid disease transmission. No other fish should share the tank, including Corydoras, Ancistrus and other scavenger types, which may rob the spawn. Breeding pairs are mature fish and typically require less feeding. Spawning, and even pre-spawning behavior, stimulates slime formation and these tanks need to have regular cleaning.

In my fish room, discus have spawned on pieces of slate, inverted flower pots, glass surfaces, heaters and even occasionally on special breeding cones. One pair spawned on the bottom of a sponge filter. These fish were swimming upside down, first to lay eggs, then to fertilize them. Regardless of the spawning site, it takes the eggs 50 - 60 hours to hatch. The wrigglers will require another 2 - 3 days before becoming free swimming.

For even the most blasé aquarist, the first two weeks after discus fry become free swimming is the most enjoyable aspect of the hobby. There is very little to do except to enjoy the magnificent sight of the parents, usually darkened by heavy slime production, lead their fry around the tank. No water change is necessary during this time, although debris should be removed from the tank bottom. Feed the parents as usual and watch them take turns, one eating and the other one nursing the spawn.

Discus eggs require soft water to hatch, and both parents must be equally fertile to produce large spawns. More frequent are smaller spawns (< 100 eggs) of which 35% - 50% of the eggs hatch. I recommend adding a fungicide, e.g. Maroxy, to the tank. Various dyes, e.g. methylene blue and malachite green, are also effective but these have astringent qualities. If one or the other parent eats the spawn, a wire mesh cage can be fashioned to cover the subsequent spawns. Discus will continue to fan the eggs and wrigglers through the mesh. By the time the wrigglers become free swimming, the parents have usually bonded.

Once the fry become free swimming, they will mostly attach themselves to the parents and feed off the slime. Not all parents are cooperative and they may fight during this time. One parent can be removed since either parent alone can carry the fry. Alternatively, an egg crate divider can be inserted to separate the adults. Sometimes, the fry will move through the divider and feed off both parents.

The diet of baby discus can be supplemented with baby brine shrimp as early as 4 days after they become free swimming. I typically wait 7 days before adding freshly hatched baby brine shrimp to the water. Feeding is done by squirting the baby brine shrimp underwater toward the fry. The baby fish will instinctively turn to feed, giving their parents a 15 - 30 minute respite. After a few feedings, the baby discus will instinctively turn away from the parents to look for brine shrimp whenever your hand breaks the water surface.

My breeding pairs typically keep their fry for 11 - 12 days after they become free swimming, by which time the parents become seriously irritated with the constant nipping on their sides. However, I have seen Asian breeders keep young discus with their parents until all the fish are feeding from live food. If the parents decide to spawn again while the babies are still feeding, they are very likely to eat the first spawn. If you see parents that are carrying spawn begin to clean the substrate, remove the babies immediately.

Fry can be easily removed with a siphon tube. The young fish are typically moved to a 10-gallon tank, only partially filled with water from the original breeding tank. The smaller water volume makes it easier for young fish to find their food. Fresh water is-added gradually until the tank is full. During this time, tank hygiene remains critically important. Left over food must be removed from the tank bottom. Heavy losses may occur if ammonia levels become elevated due to the large fish population so frequent water changes are necessary. Young discus can be fed 10 - 12 times a day and grow astonishingly fast if water quality is high. I use a top-loading automatic feeder (Rondomatic 600) and load live brine shrimp every morning. Although this is an expensive feeder, live brine shrimp can be fed to these fish every two hours. With small feedings, very little is left to die and decompose in the tank. An automatic feeder that provides supplemental feeding is recommended even for 6-month-old fish.

Once the young discus get past the 1/2" stage, growth is a function of the quality of food and frequency of water changes. In every spawn, some fish will grow significantly larger than their siblings. In my experience, slow growing fish usually do not succeed. The spawn should be culled regularly to remove weak and deformed fish, allowing the healthy ones more room to grow.

I have been approached by a number of people with very little experience in the hobby with questions about breeding discus. Most of them are clearly motivated by the prospect of selling young fish for $25 - $30 a piece. After making all the investment in good genetic stock, water changes, utility charges, etc., breeding discus is seldom profitable. Also, good breeding pairs that produce consistent spawns are rare. Otherwise, discus would be available at angelfish prices. 


	The Secrets of Discus
Last of Three Parts

	by Willie Loh

As published in Aqua News March/April 2001
A Publication of the Minnesota Aquarium Society

	The first time I ever kept discus was in the 1960's in New York City. I found a fish store in Brooklyn that had a tankful of young browns. Getting there was a 90-minute subway ride and a whole new world for a boy from Queens. The fish cost an astronomical $20.00 apiece and lasted about three months in my tank. This is the last of a series of three articles on raising and breeding discus. The article will focus on buying discus.

Buying Discus

In the past decade discus have become widely available. Beside the local fish store, there are many other sources available to the aquarist. Many hobbyists and hatcheries have their own website. Fish clubs have regular auctions where discus are available. Today, international hatcheries also have Websites featuring their proprietary strains.

As a frequent business traveler, I have the opportunity to visit fish stores around the country. The quality of discus is mixed and reflects the knowledge of the individual fish store owner. Discus require warm water and frequent feedings, conditions which most fish stores cannot provide. High quality discus will occasionally appear in fish stores and certain knowledgeable store owners do an excellent job.

There are also a number of discus hatcheries which advertise on the Internet. A wide range of prices is available. Some will sell 1" - 1 1/2" fish for $25, while others sell similar size fish for $80 - $95. I have visited many of them in the U.S. and most have high quality fish. The price they charge for discus is usually an accurate reflection of quality. I prefer sites which specify that the pictures are of their own fish. I particularly like sites that show fish spawning. These breeders rely primarily on their trade reputation for sales. Aquarists should always check with fellow surfers before ordering from websites they do not know personally.

For the beginner, and for most aquarists, a local breeder is the best source. You can visit a local breeder, see the fish room/hatchery, inspect the parents and ask advice. The tap water quality is well known and the local breeder will be a source of continuing advice. Not only can you ascertain the quality of the fish and the cleanliness of the room, but you can get a ton of advice for free. Some breeders will even exchange sponges with you for cycling and provide you with starter food for the discus.

The past 20 years have seen a tremendous proliferation of new strains, mostly developed in Asia. For years, the Red Turquoise and Cobalt types formed the basis of commercial discus. The highest quality fish came from Europe, with the best-known breeders centered in Germany. Asian breeders have come to dominate the trade with significantly new strains, including the Pigeon Blood, the Blue Diamond, the Marlboro Red and the various Snakeskin types.

From these distinctly new color forms, an even wilder profusion of intermediate forms have been developed. These include Red Diamonds, Golden Sunrise, White Dragons, Red Pandas, etc. Very recently, crossing wild caught Red Spotted Greens to more colorful commercial types have produced the magnificent Leopard discus. One of these spectacular Leopard types just won Best of Show at the 2000 Duisburg Discus Competition in October.

The Asians have become successful by taking advantage of their environment. In Malaysia, for example, the weather allows discus to be grown outdoors in concrete tanks. Tap water is not chlorinated so 200% - 300% daily water changes are easy to accomplish. Live food is also readily available. Thus, a single generation for an Asian breeder can be as short as 10 months. He/she can grow out 100 fish from each cross and select the best one for the next set of crosses. In contrast, the typical German breeder is working out of a 3-bedroom apartment, relying on 100% R/O to reduce pesticide contamination. Today, all the major hatcheries source their breeding material from Asia. Most Asian breeders, in turn, source their breeding material from Malaysia.

Unlike the older Turquoise and Cobalt types, the newer strains do not breed true at first. The early Blue Diamond discus produced a proliferation of blue types - of which only a percentage were true Blue Diamonds. Newer generation Blue Diamonds, in contrast, produce 100% true Blue Diamonds. Due to multiple generations of line breeding, the new strains are often smaller than established varieties. The Turquoise and Cobalt types can be readily crossed back to wild discus to add vigor. Doing the same with Blue Diamonds, in contrast, will require many generations of backcrossing to clean out all the stripes.

In the past five years, a number of discus enthusiasts have accused Asian breeders of sabotaging imported fish. These stories range from adding hormones to increase color, to sterilizing the fish with radiation, even to export diseased fish. With the exception of hormone treatment, the rest of the stories have all been disproven. Hormone treatments exist and the practice reflects market demand for these types of fish. Colorful 1 1/2" - 2" discus which almost glow in the dark, particularly with color around the head region, are usually hormoned. Other fish are fed with highly pigmented live food, such as prawn eggs. These fish will usually keep their color, but their progeny will not unless fed with the same type of food.

When buying discus, price considerations must be weighed against fish size. Young discus, < 1" body length, are very sensitive to water changes and have poor survival rates. I try to buy fish which are at least 1 1/2" in body length, 2" including the tail fin. Although small fish are the most inexpensive, buying larger fish is far more cost effective. For example, buying four 3" young adults at $60 each provides a much better chance of producing one breeding pair than six 1 1/2" juveniles at $25 a piece. Not only will larger fish have better survival rates, you can select for color and body shape more effectively. You only have to wait half as long before they reach sexual maturity. The difference in price is far less than your cost to raise these fish.

I have often been asked about arranging to import discus directly from Asia. While commercial breeders routinely import discus from Asian hatcheries, the local aquarist cannot take advantage of direct shipments. High quality discus from Asia is extremely expensive. A typical 3" fish, for example, a Blue Diamond or a Marlboro Red, can cost $100 - $150 each. A pair of Gold Diamonds, when available, can cost $7,000 to $10,000. Asians take their hobby very seriously and Asian breeders, like all businessmen, reserve their highest quality products for their best and oldest customers. Cheap discus advertised on the Internet are often culls. There is no such thing as cheap AND high quality discus, from anywhere. 



