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Concern Increases Over Potential Impacts
of Introduced Fish Species
Nathan Stone, Extension Fisheries Specialist
The recent ruckus over the Mississippi
Department of Agriculture and Commerce
approval of stocking black carp for snail control
in catfish ponds may have some fish farmers
wondering, “What’s all the fuss, and why should
I care?”
There are reasons to care, and it is important
for fish farmers to be aware of the implications of
this issue. The Federal Government has drafted a
plan to manage invasive non-native species, and
it is likely that we will see vigorous enforcement Black carp are used to control snail-borne
of existing laws governing interstate transfer of
parasites.
fish and perhaps some new regulations restricting
the use of some fish species for aquaculture. Fish year. Perhaps more significantly, modern research
farmers can help prevent the establishment in nat- has increased our understanding of the more
ural waters of exotic species, such as the black
insidious and less obvious effects of introduced
carp, through use of sterile triploid fish in conspecies.
junction with careful pond management practices.
Every introduction has some effect, but not
Throughout history, humans have moved ani- every introduction results in catastrophic impacts.
mals and plants, both deliberately and accidental- Of introduced species that become established,
ly. Over 98 percent of our food supply in the
up to 10 percent of these introductions are ‘invaUnited States comes from introduced species,
sive,’ meaning that they cause obvious economic
including staples such as wheat, rice, cattle and
or environmental harm. After a new species is
poultry. Unfortunately, while some introduced
introduced, it takes time for a new balance or
species are essential for our food, fiber and shelequilibrium to become established and for scienter, the economic damage from undesirable nontists to assess the true impact of the introduction.
native species is estimated at more than $138 bilIntroduced species may have impacts differlion per year.
ent from those expected based on information
Somewhere between 5,000 and 50,000 nonfrom their native habitat. When the exotic zebra
native species have been introduced into the
mussel was first discovered in the Great Lakes, it
United States. In the South, fire ants are a prime
was thought, based on it’s native range, that it
example of an introduced species that is both
could not spread into warmer waters. Discovery
harmful and expensive to control. Some introduc- of the zebra mussel as far south as Louisiana
tions were thought to be a great idea at the time.
quickly changed that initial assessment.
Common carp were deliberately brought to the
While the main focus has been on species
United States in the 1800s. While a private fish
introduced into the United States from other
farmer has been ‘credited’ with the first introduc- countries (also called nonindigenous, non-native
tion, the United States Fish Commission and var- or exotic species), there is also concern over the
ious state agencies promoted, raised and stocked
introduction of native American species to new
millions of carp into public waters, so there is
areas within the country. Moving native fish to
plenty of ‘credit’ to be shared.
locations outside of their home waters (i.e.,
Widespread alarm over introduction of nonwhere they were before humans arrived) can also
native fish species is a relatively recent thing.
cause ecological changes in the receiving waters.
Modern transportation and international trade
A recent paper in the journal Science highlighted
have greatly increased the pace of introductions,
Continued on page 2
so we hear of more new problematic species each
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Upcoming Events
Aquaculture America 2002
Jan. 27-30, 2002. Town & Country
Resort, San Diego, California. For
information, call 1-760-432-4270.

Cormorant Meeting
Jan. 29, 2002. The U.S. Fish and
Wildlife Service will hold a public
hearing regarding their proposed cormorant management plan at 7 p.m. in
the Cooperative Extension Service
state office building auditorium on
University Avenue in Little Rock.
The draft plan is available on-line at
http://migratorybirds.fws.gov/issues/c
ormorant/cormorant.html

Fish Farming Trade Show
Feb. 7-8, 2002. Regional trade show
and conference. Washington County
Convention Center, Greenville, MS.
The event is sponsored by Catfish
Farmers of Arkansas, Catfish Farmers
of Mississippi, Alabama Catfish
Producers and Louisiana Catfish
Farmers Association. Contact Mike
McCall, 1-601-714-5327.

Arkansas Aquafarming 2002
Feb. 14-16, 2002. Annual educational
meetings. Jointly sponsored by the
Catfish Farmers of Arkansas and the
Arkansas Bait and Ornamental Fish
Growers Association. Holiday Inn
Select, West Little Rock. For registration information, contact Van
Pennington at 1-501-796-2539 or
Ronnie Anderson at 1-870-552-7506.

American Fisheries Society
Meeting
Feb. 20-24, 2002. Annual Mid-Year
Meeting of the Southern Division.
Doubletree Hotel, Little Rock. For
program and registration information
contact Michael Armstrong at
1-501-223-6372.

Catfish Farmers of America
Feb. 22-24, 2002. Annual convention.
Sheraton Fiesta Hotel, South Padre
Island, Texas. For information call
1-601-714-5327.

Continued from page 1

the increasing sameness, or “homogenization”, of fish fauna across the United States.
There is also concern about transfer or mixing of different strains of the same species
of fish (for example, of paddlefish, where
strains are naturally found only in specific
rivers). Concern over the genetic integrity of
fish stocks extends to the introduction and
use of hybrid fish as well.
This last century has brought dramatic
changes to the American landscape. Our
major rivers are dammed and reservoirs
exist where no water stood before. Forests
and prairie have given way to farmland and
urban centers. These changes have provided
an abundance of food, fiber, shelter and
recreation for a growing population but have
also caused major habitat changes for animal and plant species. Species requiring
more pristine and specialized conditions,
such as freshwater mussels and darters, have
been placed at most risk from these changes,
as have the so-called ‘primitive’ riverine
fishes, paddlefish and sturgeons. In addition
to habitat changes, federal and state natural
resource agencies introduced and transferred
many species of fish, primarily to enhance
sportfishing opportunities. Other species
have been introduced for food, weed control, or as bait or ornamentals. It is the combination of these various impacts over the
years that has rendered certain native aquatic species especially vulnerable to further
disturbances. Biologists are greatly concerned that if the black carp becomes established in the wild, it could be the ‘final
straw’ leading to the extinction of native
mussels as well as reductions in the populations of certain native fish species.
As fish farming in the United States has
grown, so too has it’s potential to become a
source of introductions. Although a minor
source in terms of the overall invasive
species picture, exotic fish species have
been introduced from aquaculture operations. The ornamental fish trade has been
credited historically with introducing a number of exotic species, but farms now follow
Best Management Practices to avoid accidental releases. Hobbyist releases are another source of introductions, although the
number of individual fish released is often
small. The exotic Chinese carps - grass, silver, bighead and black carp - have become
highly controversial introductions. Grass,
bighead and silver carp are now established
in the Mississippi River system. Populations
and possible impacts of these species are
under study, and a summary of available
information will be provided in a subsequent article.

This brings us to the issue of using
black carp for snail control in catfish ponds.
Dr. Anita Kelly of Mississippi State
University provided an excellent summary
of the various arguments in an editorial in
the May 2000 newsletter of the American
Fisheries Society Fish Culture Section. This
issue is really only one of many possible
future use conflicts, and it is to be hoped
that future disputes can be resolved in a
more professional manner. The following
section represents my personal opinion on
this issue and is not a position of the
Aquaculture/Fisheries Center or the
University of Arkansas at Pine Bluff. It is
extended in an attempt to encourage a dialogue among the parties involved.
Exaggerated claims and misinformation
have been an unfortunate aspect of the
Asian carp issue. It is easy to find such
material on the Internet, and some of it is
from scientists at universities and government agencies. Possibly it stems from a
deep sense of frustration and concern over
yet another threat to native species, especially threatened and endangered mussels. By
the time one can definitively prove that an
exotic introduction causes harmful environmental changes, the damage is done and
irreversible. Ultimately, however, unsupported claims and inaccuracies damage personal and agency credibility and do not contribute towards a long-term solution.
Fish farmers stocked black carp in
response to an immediate threat to their
livelihood and for which they felt that there
was no other viable response. Other than
occasional disaster relief, fish farmers bear
all the risks of losses on their farms. If fish
are lost to disease, such as a snail-borne parasite, the farmer loses income. If left
unchecked, such losses could lead to financial ruin for the farmer and his or her family. Catfish farming has become increasingly
less profitable. Farm expenses, especially
for equipment, have increased while the
average price received for fish has barely
increased in twenty years. Farmers currently
face pond bank prices below the costs of
production, and sales of processed fish have
been hurt by cheap imports of tra and basa
(fish from Vietnam). No one offered to pay
for catfish lost to the trematode if black carp
were not used for snail control. It is unrealistic to expect fish farmers to sit back and
accept economic ruin.
Just as fish farmers need to understand
the potential damage that can be caused by
exotic species, federal and state natural
resource agency personnel would benefit
Continued on page 3
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from reevaluating attitudes toward fish farming. Agency personnel are generally familiar with fish production at state and federal hatcheries, where fish are raised for stocking public waters or
more recently, to promote threatened species. In many states,
existing private operations are primarily small fish farms supplying sport fish, ornamentals or bait. Aquaculture is perceived
as a minor offshoot of fisheries, under the control of the state
natural resource agency and subject to rule by regulation.
However, in states where fish farming has grown, it has become
an established agricultural commodity with major economic
impacts. Fish farmers are considered respected business people
and entitled to fair treatment. Limiting aquaculture to native fish
species alone would be a serious constraint to the industry.
Ultimately, research on additional methods to produce sterile fish and to verify their lack of ability to successfully reproduce is critical. Dr. William Shelton, in an article on exotic
introductions (“The Encyclopedia of Aquaculture,” R. Stickney,
editor. 2000. John Wiley & Sons, Inc.), makes a strong case for
this approach. For example, research on triploid grass carp
shows that the chance of successful fertilization of a normal egg
by sperm from a triploid male is extremely low, and this is only
possible if normal (diploid) females are present. While fish
farmers face many other concerns, it is important for them to be
aware of the political and biological implications of exotic fish
introduction. In the case of black carp, the use of sterile
triploids, screened drains and participation in responsible fish
producer associations are all reasonable solutions to preventing
the threat of establishing exotic fish species.
One such association is the National Aquaculture
Association which sponsored a session on aquatic invasive
species at the Orlando aquaculture meetings last spring. It has
also adopted a policy on non-indigenous aquatic species (available at http://www.natlaquaculture.org/Policies.htm).

Additional Resource Materials:
Allen, S. K. Jr., R. G. Thiery, and N. T. Hagstrom. 1986.
Cytological evaluation of the likelihood that triploid grass carp
will reproduce. Transactions of the American Fisheries Society
115:841-848.
Aquatic Nuisance Species Task Force (ANS).
http://www.anstaskforce.gov
Avery, J., J. Terhune, D. Wise and L. Khoo. 2001. New trematode in channel catfish. Fact Sheet 004, Thad Cochran National
Warmwater Aquaculture Center, Stoneville, MS.
Claudi, R., and J. H. Leach (editors). 1999. Nonindigenous
freshwater organisms: vectors, biology, and impacts. Lewis
Publishers, Inc., Boca Raton, FL.
Collins, C. 1996. The Chinese black carp: a potential biological
control for snails in warmwater fish production ponds.
Aquaculture Magazine May/June:83-86.
Cooper, E. L. (editor). 1987. Carp in North America. American
Fisheries Society, Bethesda, MD.
Ferguson, M. M. 1990. The genetic impact of introduced fishes
on native species. Canadian Journal of Zoology 68:1053-1057.

Fuller, P. L., L. G. Nico, and J. D. Williams. 1999.
Nonindigenous fishes introduced into inland waters of the
United States. Special Publication 27, American Fisheries
Society, Bethesda, MD.
Pimentel, D., L. Lach, R. Zuniga, and D. Morrison. 1999.
Environmental and economic costs associated with non-indigenous species in the United States. Cornell University.
http://www.news.cornell.edu/releases/Jan99/species_costs.html
Mack, R. N., D. Simberloff, W. M. Lonsdale, H. Evans, M.
Clout, and F. Bazzaz. 2000. Biotic invasions: causes, epidemiology, global consequences and control. Issues in Ecology No. 5,
Ecological Society of America, Washington, D.C.
National Invasive Species Council (NISC). http://www.invasivespecies.gov
Rahel, F. J. 2000. Homogenization of fish faunas across the
United States. Science 288:854-856.

Pesticide Drift Complaints
Phillip Sparks and Richard Cash, Assistant Directors,
Pesticide Division, Arkansas State Plant Board
Not often is the Arkansas State Plant Board (ASPB) asked
to address a group of growers through one of their own publications, so when such an occasion presents itself we are more than
happy to oblige.
You are well aware that commercial fish production has
increased dramatically in Arkansas over the past few years.
Arkansas now ranks second nationally in both overall fish production and catfish production. We also rank first nationwide in
the production of fathead minnows, golden shiners, feeder goldfish, hybrid striped bass, largemouth bass, sportfish fingerlings
and Asian carp. All told, aquaculture brings roughly $1 billion a
year in revenues to the State of Arkansas. Those are some pretty
impressive numbers.
One result of aquaculture’s recent growth is an increased
number of interactions between fish farmers and conventional
farmers. As more and more fish farms appear, often along side
rice or row crops, new problems and concerns arise. Some fish
farmers have questions about the effects of spray drift from pesticide applications on neighboring farms onto their ponds, others
worry that enforcement agencies are not equipped to respond to
their needs, and still others are concerned that the Plant Board
will place the needs of conventional farmers over the needs of
fish farmers. Each of these are important questions and should
be addressed.
Extensive research is currently being conducted by the
University of Arkansas at Pine Bluff (UAPB) Aquaculture and
Fisheries Center (AFC) to help researchers, regulators and farmers understand the effects of commonly used agricultural chemicals on fish ponds, including herbicides, insecticides, surfactants
and spray adjuvants. Researchers are working to determine
which pesticides are harmful to fish at normal application rates,
if a plane applied pesticides directly to a pond, or what minimal
drift rates will harm fish. Other research has been conducted at
the AFC on the effects of drift on plankton blooms—a possible
cause of oxygen depletion.
Continued on page 4
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Over the past few years, the ASPB has worked closely with
the Environmental Protection Agency (EPA) and the AFC to
establish proper protocols for dealing with the specialized needs
of fish farmers. ASPB inspectors receive routine training in sample collection, investigative procedures, and the ongoing research
being conducted by the Aquaculture Research Center. All this
helps the ASPB and its inspectors better serve the fish farming
community in Arkansas.
What happens when a fish farmer calls the ASPB about a
suspected off-target drift of pesticides onto his or her ponds?
First, the person taking the call at the Plant Board office in Little
Rock will attempt to gather as much information as possible
related to the case. Information such as the name and address of
the requestor, the type of complaint, and the suspected pesticide
and applicator is passed on to the ASPB inspector assigned to
that part of the state. Drifts onto fish ponds involve animal exposure to pesticides so the EPA requires the Plant Board inspector
to respond within 24 hours of receiving the call.
Once the Inspector arrives, he or she follows a definite
investigative procedure. Together, the ASPB and EPA have created a systematic written procedure to insure that the inspector
obtains every possible piece of evidence associated with the
investigation. This includes photographing the affected area to
document damage, or lack of damage, descriptions of what is
shown in the photographs, structuring an area map to show the
location of the requester’s property relative to surrounding fields
and the location from which the photographs were taken, and
inspecting the fields surrounding the affected area for evidence
of pesticide application.
If a suspected source field for the pesticides is found, the
inspector reviews the application records of the persons farming
the suspected source field and, if the pesticide was applied by a
commercial pilot, the commercial applicator’s records are
checked and documented. Sales records and licenses of dealers
and applicators are also checked and documented. The inspector
tries to get written statements from all parties involved. In some
cases, water, soil and vegetation samples are collected for lab
analysis.
Once the inspector completes the investigation, all the evidence is delivered to the ASPB’s Enforcement Officer who
checks the documentation for completeness and begins a review
of the evidence. The enforcement officer determines whether or
not the evidence proves the requester’s allegations. If the evidence suggests that no violation of the Arkansas Pesticide Laws
or Regulations occurred, the case is closed and letters are mailed
to the requester, inspector(s) and person(s) investigated informing them of the findings.
If the enforcement officer finds a violation of the Pesticide
Law or Regulations, then the case moves on to a Case Review
Committee, consisting of the ASPB’s director, assistant director
and Pesticide Division director. If the Review Committee agrees
with the enforcement officer’s finding, then enforcement procedures are begun against the individuals responsible for the violation. The ASPB’s Penalty Matrix provides the enforcement officer with a chart which lists the various penalties that can be
assessed against people violating the Pesticide Law or
Regulations. These penalties range from a warning letter for first
or minor offenses to monetary fines and revocation of license for
serious offenders.

We should also mention what we cannot do during the
course of an investigation. The ASPB cannot keep someone from
flying over your property. United States airspace is controlled by
the Federal Aviation Administration. The ASPB cannot keep
someone from making legal applications of pesticides to their
own land. They have that right just as you have the right to farm
fish on your property. The ASPB cannot tell you why your fish
are sick or dying. We can tell you if we find evidence of a pesticide drift, but we can not prove that is what affected the fish.
Finally, the ASPB cannot provide an estimate of crop damage or
monetary loss as the result of an off-target pesticide drift. That is
for the insurance companies to decide.
In closing, the Plant Board would like to remind Arkansas
fish farmers that we are committed to serving all Arkansas farmers equally, and we are just as obligated to protect the accused
person as we are to prove the requester’s allegation. This is why
our investigations are so thorough. We trust this helps clarify the
role of the Plant Board in protecting Arkansas fish farmers from
pesticide drift. Please feel free to contact us at (501) 225-1598 or
visit our web site at www.plantboard.org for more information.

Observations on Fertilizer Use
Larry Dorman, Extension Fisheries Specialist
One frequently asked question to sales reps, Extension specialists and researchers is “I fertilized my catfish pond several
times and I still can’t get a bloom to develop. My pond is being
overtaken by vegetation. What happened to the fertilizer, and
what can I do?”
The answer is not simple. Several factors may come into
play. This article presents an overview on fertilization recommendation and practices currently used by the aquaculture
industry.

Types of Fertilizer
The major components of most common fertilizers are nitrogen (N), phosphorus (as P2O5, phosphorus pentoxide) and potassium (as K2O, potassium oxide). The formulation of the fertilizer
tells the percentage of each of its ingredients. For example, 1034-0 formulation contains 10 percent nitrogen, 34 percent phosphorus (as P2O5 ) and 0 percent potassium (as K2O). On a practical note, each gallon of 10-34-0 weighs approximately 12
pounds. Thus, each gallon contains 1.2 pounds nitrogen, 3.4
pounds phosphorus (as P2O5 ) and no potassium.
Phosphorus is the most limiting factor for bloom development, but nitrogen and potassium may occasionally be needed.
In new ponds, some nitrogen may be beneficial. Potassium is
rarely needed. Choose a formulation that is high in phosphorus.
Fertilizers with at least a 3 to 1 phosphorus to nitrogen ratio are
most effective to establish a bloom.

Fertilizer Forms and Solubility
Inorganic fertilizers come in liquid, powder and granular
forms. Liquids dissolve best followed by powders. Granular
Continued on page 5
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forms are least soluble. Powdered fertilizer is more expensive
than liquid or granular forms. Powdered fertilizers are the easiest
to apply to ponds. Broadcast it around the pond or toss it into
turbulence behind an aerator.
Liquid fertilizers are heavy, having a specific gravity 1.5
times that of water. When poured directly into water, the liquid
material sinks to the bottom and is lost to the mud. Liquid fertilizer must be diluted with water before use. Mix about 10 parts
water to each part fertilizer before you broadcast it. You can also
apply liquid fertilizer to a pond by pumping through a cavitation
plate on an outboard motor.

Fertilizer Application and Rates
Application of granular fertilizer sometimes presents problems. Simply dumping fertilizer along the edge of a pond from a
bag or a bulk truck does not work well. The phosphorus will not
dissolve in the water column and is lost to the mud. The best
technique is to apply the fertilizer from a chemical well on a
boat. An alternative technique is to have the fertilizer flown on
by a crop duster, but this will cost at least $5 per acre.
Time-release fertilizers are a newer development and are
more expensive. The resin-coated granules slowly release nutrients into the pond water. The rate of release corresponds to water
temperature and movement. One application of a time-release
fertilizer in the spring is usually sufficient for the growing season.
One factor which can determine the rate at which fertilizers
are used is the calcium hardness of the water. Hardness of water
is the measurement of calcium and magnesium and other divalent ions in the water, expressed as calcium carbonate equivalent. Calcium hardness is that part of the hardness which is
attributed to calcium. Some phosphorus applied in fertilizers can

be removed (or tied up) by calcium before the phosphorus can be
used by the bloom. This increases the amount of fertilizer needed
to produce a bloom. This problem becomes worse as the hardness of the water increases. Multiple applications of fertilizer
may be needed, and rates should be adjusted based on the
response of the individual pond.
Table 1 above suggests application rates based on calcium
hardness and the type of fertilizer used. The producer should use
it as a starting point and modify the rates according to bloom
response.
Before applying any chemical or fertilizer to a pond, have
the water tested by a water quality lab, researcher or Extension
specialist; then use the table. This may save time and money.
Thanks to Dr. Nathan Stone of UAPB, and Drs. Marty Brunson and John
Hargreaves of Mississippi State University for providing the bulk of this
information.

Winter Fungal Infections
in Catfish
Andy Goodwin, Extension Fish Pathologist
In the last 10 years, there has been a great deal of research
into the causes and treatment of winter kill in channel catfish.
Researchers at the University of Mississippi and at Mississippi
State University have established the conditions that lead to winter fungus infections and have investigated the efficacy of chemical treatments.
Winter kill is caused from infections by a common fungus
called Saprolegnia. The infections occur under conditions where
the immune system of catfish is impaired, and there is a high
density of fungal spores in the pond. With rapid drops in water
temperature in winter, the immune systems of catfish become
Continued on page 6
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less efficient and remain so for an extended period during which
the fish gradually adapt to the new water temperature.
Immediately following the temperature drop, there is a
decrease in important immune proteins in fish blood and, more
importantly, a strong impairment of catfish skin to produce
mucus. Mucus is an important defense against fungus infections.
It serves as a mechanical barrier that blocks the adhesions of
fungal spores to the skin. The mucus also contains chemicals that
inhibit fungal growth. When the temperatures drop quickly, the
skin of catfish may actually feel dry instead of moist and slippery. Under these conditions, it is easy for fungal spores to stick
to the fish’s skin, germinate, and develop into large fuzzy
colonies that cause severe damage to the skin and muscles of
the fish.
Inhibition of the catfish immune system is important, but the
other critical ingredient for a case of winter kill is the presence
of high numbers of Saprolegnia spores in pond water. The fungi
are probably present in all catfish ponds but produce many
spores only when conditions are right. Cool stable temperatures
favor spore production. The reason spore numbers are so variable between catfish ponds is unknown, but it may be due to
water quality differences or to differences in pond conditions in
the months leading up to the winter season. The Saprolegnia
fungi grow well on dead fish and on corn, so it is certainly reasonable to speculate that fish losses or overfeeding in the fall
might increase fungus populations and predispose ponds to winter kill outbreaks. Winter kill typically occurs right after a big
temperature drop but only in ponds with high numbers of
Saprolegnia spores.
Once established, fungi growing on sick fish release spores
into the water infecting new fish and perpetuating the infection.
When the fish adapt to the cold or temperatures rise, uninfected
fish are able to resist infection, but previously sick fish continue
to die. Mortality may rise as temperatures increase because fungus already on fish grows more quickly. High numbers of spores
in ponds with many infected fish may make it difficult for other
fish to resist infection even when conditions improve.
Prevention of winter kill may be possible, but chemical
treatment of established infections is difficult and expensive.
Conditions that lead to the production of high numbers of spores
are not well known. Therefore Saprolegnia growth cannot be
predicted or prevented. Current efforts to prevent winter kill
require that all of the farm’s ponds be treated. Formalin, copper
sulfate and diquat can prevent the production or germination of
fungal spores and subsequent fish infections in aquariums, but
the efficacy and economics of using these chemicals to prevent
winter kill are unknown.
Experiments looking at doses have used clear well water
where chemicals have a much high potency and a longer halflife. To use these chemicals to prevent winter kill, a farmer
would need to treat all culture ponds immediately following the
passage of each major winter cold front. No research has been
published showing that this approach works in earthen ponds and
even if the approach were demonstrated to be effective, the cost
of purchasing and treating with a chemical would be weighed
against actual savings in winter kill losses. To apply 8 preventa-

tive treatments (chemicals, not including labor) to a farm with
ten,10-acre ponds would cost about $128,000 for 25 ppm formalin, $24,000 for diquat and $6,500 for 1 ppm copper sulfate.
Winter kill losses would have to be considerable to justify treatment even with copper. In addition, none of these chemicals are
approved or labeled for the treatment or prevention of fungal
infections in catfish. Diquat would be especially problematic as
the conditions of use (multiple treatments in cold water) would
be very different from those anticipated by the aquatic weed control label on the product. It is also critical to remember that the
doses of formalin and diquat were determined in aquariums, and
the amount needed in a production pond may be considerably
more.
Experiments on fish held in aquariums have demonstrated
that formalin at 25 ppm is effective in treating established
Saprolegnia infections. Again, that experiment took place in
clear well water where the effectiveness of the formalin was
probably much higher than it would be in ponds. Copper was not
effective in treating fish that were already infected.
Based on our current understanding of winter kill, the best
approach is to make sure that you go into the winter with good
water quality and healthy fish. It is a good idea to keep your salt
levels to the recommended level (100 ppm chlorides) to prevent
nitrite toxicity and to make it easier for the fish to withstand
stressful conditions. Some farms may have a history of winter
kill severe enough to justify consideration of preventative treatments with copper sulfate. If you are an Arkansas fish farmer
interested in trying this approach, contact Larry Dorman at
1-870-265-8055 for advice. The toxicity of copper to fish is
dependent on the temperature and on your water quality so the
concentration required to prevent winter kill in a particular pond
must be determined just before application. Copper sulfate is
much less soluble in cold water so take extra care to assure that it
is dissolved and spread adequately.

Native Aquatic Plants
in the Landscape
David Heikes, Extension Fisheries Specialist
Arkansas is home to a wide variety of aquatic plants. Often,
these aquatics are considered pests by fish culturists and recreational farm pond owners, but to the growing number of ornamental pond owners, many aquatic plants can be beautiful, functional additions to the landscape. Many aquatic plants have beautiful foliage and flowers that attract birds and butterflies. Aquatic
plants can also provide habitat for fish and amphibians and help
to provide a biologically stable aquatic environment. A basic
understanding of aquatic plants is necessary to keep aquatic
plants from turning into aquatic weeds.
Algae refers to a diverse group of aquatic non-vascular
plants that can be planktonic, filamentous, or may even resemble
higher plants. Planktonic algae blooms are responsible for the
“pea-green” color of many ornamental ponds when there is an
excess of nutrients and direct sunlight. Biological filtration and
ultraviolet sterilization of pond water are commonly used to
Continued on page 7
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Marginal aquatic plants often fit the description of emergent
plants that are adapted to shallow water and are found (or planted) around the edges of ponds. Some marginal plants even do
well in moist soil. Native water pennyworts (Hydrocotyle
species) do well in shallow water and make a nice transition
from water to taller plants around the margin of ponds. Sedges
(Carex species) and rushes (Scirpus species) are important shoreline plants that can be found in virtually any aquatic environment. Other common natives include lizard’s tail (Saururus cernuus), arrowhead or duck potato (Sagittaria species), pickerel
weed (Pontederia cordata), the yellow flowering water primrose
(Ludwigia species), the primitive scouring rush horsetail
(Equisetum species), some species of iris and canna, swamp lily
(Crinum americanum) and various cat-tails (Typha species).

Fragrant water lily
Continued from page 6

control planktonic algae in ornamental pools. Stringy filamentous
algae such as Pithophora and the multi-cellular macro-algae
Chara, or muskgrass, are other algae that cause problems in both
farm ponds and ornamental water gardens.
Floating plants consist of native duckweeds (Lemna
species), water meal (Wolffia columbiana), mosquito fern
(Azolla caroliniana) the non-native salvinia species, water
hyacinth (Eichhornia crassipes), water lettuce (Pistia stratiotes)
and others. While popular in the ornamental trade, these plants
can easily overpopulate and cause major problems in many
pools, ponds and natural waters. Floating water plants are best
suited to smaller container gardens or pools where manual
removal can be easily accomplished.
Submersed plants exist almost entirely under water and are
sometimes referred to as oxygenating plants. While these plants
can provide a certain amount of habitat and spawning substrate
for fish, they are often unnecessary and often cause problems for
pond owners. Both anacharis (Egeria densa) and common elodea
(Elodia canadensis) are non-natives that are commonly sold in
aquarium shops and by some water garden suppliers. Native
alternatives include fanwort (Cabomba caroliniana) and hornwort
or coontail (Ceratophyllum demersum).
Emergent plants are typically rooted in the pond mud and
grow up through the water column and protrude through the
waters surface. Water lilies belong to this group and are often
considered the focal point of ornamental ponds. The native fragrant water lily (Nymphae odorata) has a white flower and
blooms during the morning and early afternoon. Modern cultivars and hybrids flower more often and are easier to contain than
the wild variety. Imported tropical varieties are harder to care for,
but they bloom at night and come in many beautiful colors. Also
native to Arkansas waters, but not to be confused with the fragrant water lily, is the yellow cow lily or spatterdock (Nuphar
lutea). Spatterdock has a smaller yellow flower that is not at all
showy. The American lotus (Nelumbo lutea) is another native
emergent that thrives in Arkansas. Other native emergent plants
include the banana lily or water snowflakes (nymphoides
species), the pondweeds (potamogeton species) and water shield
(Brasenia schreberi).

Duck potato flower

Many varieties of non-native aquatic and semi-aquatic plants
are readily available wherever water garden supplies are sold.
While these plants can be quite beautiful and unique additions to
the landscape, it is important to remember native aquatics may
serve the same purpose. Always be cautious with any aquatic
plant, native or non-native, as most species are aggressive and
can easily overpopulate natural ponds and waterways. Aquatic
plants are difficult to control and most effective chemical treatments will cost upwards of $250 per acre. Stocking 3 to 5 grass
carp or white amur per acre is recommended to keep aquatic
vegetation from becoming a problem in farm ponds.

Continued on page 8
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More Information
Excellent photos and descriptions of many species of native and
non-native aquatic plants can be found at the web site of the
University of Florida, Center for Aquatic and Invasive Plants at
http://plants.ifas.ufl.edu.
Aquatic Weed Management information is summarized in the
Southern Regional Aquaculture Center fact-sheets “Aquatic
Weed Management: Control Methods” (SRAC Publication No.
360), and “Aquatic Weed Management: Herbicides” (SRAC
Publication No. 361). These publications can be obtained
through you local county Extension agent from the internet at
http://agpublications.tamu.edu/pubs/efish/360fs.pdf and
http://agpublications.tamu.edu/pubs/efish/361fs.pdf.
Water Gardening reference books are readily available at garden
shops and bookstores. A brief introduction to water gardening is
available (SRAC Publication No. 435) through your local county
Extension agent or online at
http://agpublications.tamu.edu/pubs/efish/435fs.pdf.
A comprehensive bulletin titled “Farm Pond Management for
Recreational Fishing” (Arkansas Cooperative Extension
Publication MP 360), is available through your local county
Extension agent. This publication covers proper pond construction techniques, all aspects of pond management and various
methods of aquatic weed control in earthen farm ponds.

