CULTURE AND USES OF ALGAE IN FISHPONDS

The word “algae” includes hundreds or thousands of plant species that are one-celled, colonial, or many-celled, having chlorophyll but no true roots, stems, or leaves.  Algae is found in water or damp places, and includes “microscopic algae”, “filamentous algae”, chara, giant kelp, and other seaweeds.  In ponds, however, microscopic algae and filamentous algae are the important types.

Microscopic Algae

Microscopic algae, also known as “phytoplankton”, includes hundreds of tiny single-celled species which individually and collectively are the basic source of fish-food production in pond waters.  These tiny algae grow and reproduce rapidly in water temperatures between 55o and 90o Fahrenheit.  The most important basic function of microscopic algae is its medium for the photosynthesis process that converts the energy of sunlight into active plant-growth in the presence of chlorophyll.  This process produces fish-food, consumes carbon dioxide given off continuously by fish, and at the same time releases oxygen required by the fish.  Game fish usually do not eat significant amounts of microscopic algae, but tiny aquatic animals (known as “zooplankton”) eat the algae and provide animal-roods that support fish such as bass, bluegills, catfish, salmon, and trout.  (Tilapia is an example of fish species that do eat microscopic algae efficiently).

You cannot see a single-celled alga plant without a microscope, but you can judge the abundance of microscopic algae by their appearance in the pond water.  If the water is so clear that you can see the pond bottom or a white object in depths of 4-5 feet, the quantity of microscopic algae is low, and great masses of rooted submersed waterweeds usually fill the 1-5 foot depths.

You cannot see a single-celled alga plant without a microscope, but you can judge the abundance of microscopic algae by their appearance in the pond water.  If the water is so clear that you can see the pond bottom or a white object in depths of 4 or 5 feet, the quantity of microscopic algae is low, fish production will not exceed 50 to 100 pounds per surface-acre, and great masses of rooted submersed waterweeds usually fill the 1- to 5-foot depths.

To produce enough food to support 400 or more pounds of fish per surface-acre, the microscopic algae should be sufficiently numerous (about 1 tablespoon per gallon of water when centrifuged) to reduce the water’s clearness so that a white object held 12 to 18 inches beneath the surface can not be seen.  When this condition exists, sunlight cannot reach deeper than the visibility of a white object, and submersed waterweeds cannot germinate or grow.  Water fertilized to produce high yields of fish and excellent fishing is also suitable for swimming, though it is not clear.

Current literature implies that “eutrophication”, the process of becoming rich in dissolved nutrients, either by the natural process of “aging” of ponds, or by fertilization, is bad.  This is true in potable water supplies, but not in waters for livestock, swimming, boating, or fish production.  Rooted aquatic plants do age ponds, but microscopic algae do not.

TO PREVENT THE GROWTH OF SUBMERSED WATERWEEDS and produce more and better fishing, fertilizer is applied repeatedly from spring until fall.  The objective is to stimulate growth of “microscopic algae” (phytoplankton) to shade the sunlight from thepond bottom, preventing germination and establishment of submersed waterweeds, and producing more foods for more pounds of fish.  A bottom-water overflow device should be installed to avoid waste of fertilizer if the outflow is considerable in the early spring months.

KINDS OF FERTILIZER.  Use mineral fertilizers – not organic.  (Organic fertilizers such as cottonseed meal, blood meal, manures, hay, and leaves encourage filamentous algae, often called “pond scum”.  Organic fertilizers are more useful on garden and field crops than in pond culture).  In the west, a commonly-used fertilizer is 16-20-0 (nitrogen, phosphate, potash in 80-pound bags.  The absence of potash makes it necessary to add this element, separately.

HOW MUCH FERTILIZER.  Each applicatiaon during the spring-to-fall season is about 8 pounds of nitrogen (N), 8 pounds of phosphate (P2O5), and perhaps 2 pounds of potash (K2O) per surface-acre.  It is safe to begin with a double-application.  Succeeding single applications are added whenever a white disk can be seen at a depth of 18 inches or more.  Let the white disk tell you when!

The pond probably will need at least 40 pounds of nitrogen (N) and 40 pounds of phosphate (P2O5) every year, and 10 pounds of potash (K2O) for the needed growth of microscopic algae.  No one can predict exactly how much fertilizer a pond will need each year.  Fewer applications are required in dry years, and more when heavy rains dilute the fertile water.  Our 1969 experience indicates that Western pond waters are more fertile than eastern ponds, and will therefore require fewer applications.

The best and easiest way to place fertilizer in a pond during the growing season is:  Pour the number of bags of fertilizer needed each time on a platform that is submerged 6 or 8 inches beneath the surface.  One platform is sufficient for 15 surface-acres and it may be placed anywhere that is handy.  The surface waters will dissolve and spread the fertilizer evenly over the whole pond in a few hours.  The platform should be stationary in ponds that maintain a constant water-level, but a floating platform should be used if the level fluctuates during dry seasons.

NOTE:  Do not expect microscopic algae to develop from fertilization while submersed waterweeds and filamentous algae are growing in the pond.  These competitors take the nutrients for their own growth, leaving none for the microscopic species.   

HOW TO FERTILIZE TO KILL WATERWEEDS

Filamentous algae is a sympton of a fishpond problem – excessive organic matter such as subsmersed waterweeds, fallen tree leaves, grass clippings, hay, manures, stumps, logs, etc.  Filamentous algae grows as a mat of hair-like plants, commonly called “pond scum” when it grows at the surface of pond waters.  These plants interfere with fishing, swimming, and boating, and ruin the beauty of ponds.  Yet, surprisingly, well-fertilized filamentous algae provides the best and most profitable way to kill submersed waterweeds which have invaded pond waters.

When to Fertilize.  To kill submersed waterweeds, fertilizer is broadcast from a boat, over the beds of weeds, in late-winter months.  Water temperatures will be about 40 to 50oF.  The objective is to stimulate a growth of “filamentous algae” that completely covers the submersed waterweeds, shading their leaves from sunlight.  The algae will respond to the fertilizer, as it is a “winter annual” and will be present but not vigorous at that time.

Apply a double application of fertilizer (about 16 pounds each of nitrogen (N) and phosphate P2OS), and 4 pounds of potash (K2O) at each fertilization.  Repeat every 2 weeks until a heavy growth of filamentous algae covers the weeds.  The weeds, thus totally shaded, die in 4 or 5 months (by early summer).  The whole mass will break loose from the bottom where it will disintegrate in a few days.  The pond water will turn green immediately after the weeds disappear.  Until then, the water may remain clear, as it always does when “live” weeds are present.

The surprisingly rapid disintegration of the dead-mass of weeds is by bacterial consumption.  The enormous numbers of unseen bacteria are also consumers of oxygen, which may result by artificial oxygenation accomplished by adding fresh water or spraying quantities into the air to fall into the pond.

Of course the weeds will soon grow vigorously again, if the water is allowed to become clear.  Therefore, it is useless to kill submersed weeds (by any means) unless the owner fertilizes the pond throughout the spring-to-fall growing-season every year.  The section “How to Prevent Waterweed Growth” explains this method of maintaining weedless ponds.

Avoid waterweeds and other organic matter and you will have little if any filamentous algae.

Note:  A few species of fish such as carp, mullet, and tilapia feed and grow well on filamentous algae and thereby control it.

