
Aquatic herbicides enable man-
agers to quickly control problem
weeds in commercial fish ponds.
However, herbicides should be
viewed as only one method that
can be used for aquatic weed
management. Other methods of
aquatic weed control include 
(a) preventive methods such as
proper pond site selection and
construction, fertilization and
draw-downs, (b) biological meth-
ods such as the grass carp
(Ctenopharyngodon idella), and 
(c) mechanical methods such as
seining and raking. A combination
of these methods into a compre-
hensive plan will provide the
most cost effective, environment-
ally safe means of aquatic weed
management. SRAC Publication
No. 360, Aquatic Weed Manage-
ment–Control Methods, contains
additional information on the 
various methods used to control
weeds in fish ponds.

Herbicide selection
Aquatic herbicides vary in their
weed control spectrum (Table 1).
After the weed has been correctly
identified, it is usually possible to
select an appropriate herbicide.
The herbicide selected must be
labeled for food fish use. Most

aquatic herbicides have water use
restrictions that may prevent their
use on a particular body of water
(Table 2). Secondary water uses
(i.e., swimming, livestock water-
ing, irrigation, etc.) must be con-
sidered prior to herbicide selec-
tion and application.
Most aquatic weeds begin growth
in the early spring months when
water temperatures are 55o to
60oF. The spring months (March,
April, May), when water tempera-
tures are between 70o and 80oF,
are an ideal time to apply herbi-
cides to control aquatic weeds. At
this time of the year weeds are
small and are easier to control
than during the hot summer
months. Aquatic herbicides are
not toxic to fish when applied
according to label directions.
Aquatic weeds that are killed by
the herbicide undergo decomposi-
tion. The decomposition process
consumes oxygen and can reduce
the amount of oxygen available. If
the oxygen level drops below the
necessary level, fish kills due to
oxygen depletion can occur.
Treating only portions of the pond
will minimize the risk of oxygen
depletion problems due to weed
decomposition. Fish should be
observed for one week after treat-
ment. Emergency aeration equip-
ment should be available if oxy-
gen depletion problems occur.

Treating the pond with herbicides
during the hot summer months is
risky. Oxygen levels tend to be
lower at this time, and weed bio-
mass levels tend to be higher.
Treating only 1/4 to 1/3 of the
total surface acreage of a pond at
one time will minimize the risk of
herbicide-induced oxygen deple-
tion problems. However, in ponds
with very low oxygen levels, even
partial pond treatments with her-
bicides may be risky during the
hot summer months.

Application methods
The application method is depen-
dent upon the herbicide formula-
tion and the target weed species.
Many herbicides may be applied
directly from the container (ready
for use) while others need to be
diluted with water before applica-
tion.
Treatment of large areas requires
the use of mechanical sprayers or
spreaders and a power boat to
ensure adequate distribution of
the chemical. Sprayable herbicide
formulations can be applied with
handheld or mechanical pressur-
ized sprayers or a boat bailer.
Injecting the chemical near the
outboard motor propwash will
aid in dispersion. Hand-operated
or mechanical rotary spreaders
can be used to apply granular or
pelleted formulations. Soluble
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Table 1. Response of common aquatic weeds to herbicides.

Aquatic Herbicides

copper
complexes

Aquatic group copper
and weed sulfate 2,4-D diquat endothall fluridone glyphosate

Algae
planktonic E P P P P P
filamentous E P E G1 P P
chara E P G G1 P P
nitella E P G G1 P P

Floating Weeds
bladderwort P G2 E E
duckweeds P G3 G P E
water hyacinth P E E P G
watermeal P P P-F F-G

Emersed
alders P E F P P E
alligatorweed P F P P G E
American lotus P E P P F G
arrowhead P E G G E
buttonbush P E F P P G
cattails P G G P F E
fragrant and white waterlily P E P E E
frogbit P E E
maidencane P P F F E
pickerelweed P G G P F
pond edge annuals P G P F E
sedges and rushes P F F P G
slender spikerush P G G P
smartweed P E F F E
spatterdock P E P E G-E
southern watergrass P P G
torpedograss P P P F G
watershield P E P P G G
water pennywort P G G P G
water primrose P E F P F E
willows P E F P E

Submersed Weeds
broadleaf water-milfoil P E E E P
coontail P G E E E P
egeria P P G F E P
elodea P E F E P
eurasian water-milfoil P E E E E P
fanwort P F G E E P
hydrilla F4 P G G E P
naiads P F E E E P
parrotfeather P E E E F
pondweeds (Potamogeton) P P G E E P

E = excellent control; G = good control; F = fair control; P = poor control
1Hydrothol formulations only.
2Granular 2,4-D formulations.
3Liquid ester formulations only.
4Copper complexes.



crystals (copper sulfate) may be
placed in burlap bags and
dragged or suspended in the
water until they dissolve.
Add surfactants according to indi-
vidual product label directions.
Surfactants enhance the spread-
ing, wetting and penetration char-
acteristics of selected foliar-
applied herbicides (e.g., diquat,
glyphosate). Use of surfactants is
not recommended for submersed
weed control treatments.

Herbicide dosage 
calculations
Aquatic herbicides are applied at
labeled rates. Applying an exces-
sive rate of a herbicide does not
increase the level of weed control
but does increase the cost of the
treatment and may increase the
risk of injury to fish. Conversely,
applying less than the recom-
mended rate usually does not
control the weed.
In order to apply the recommend-
ed rate, the size and often the
average water depth of the water
body must be determined prior to
herbicide application. Depending
upon the chemical, herbicides are
applied as a surface acre, bottom
acre-foot or total water volume
treatment.

Surface acre treatments:
The amount of herbicide needed
for a surface acre treatment may
be determined by the following
formula:
F = A X R

F = Amount of formulated herbicide 
product

A = Area of the water surface in acres

R = Recommended rate of product 
per surface acre

Acre-foot treatments:
Many aquatic herbicides list their
application rates in terms of
amount of product per acre-foot
of water. An acre-foot of water is
defined as one surface acre of
water that is 1 foot deep. The
number of acre-feet of water can
be found by multiplying the num-
ber of surface acres times the
average water depth. The amount
of herbicide needed for an acre-
foot treatment may be determined
by the following formula:
F = A X D X R

F = Amount of formulated herbicide 
product

A = Area of water surface in acres

D = Average depth of water body in 
feet

R = Recommended rate of product 
per acre-foot

PPM treatments:
The treatment rate of certain
aquatic herbicides may be listed
as the final concentration of the
chemical in the water body on a
part per million weight (ppmw)
basis. The amount of herbicide
needed for a ppmw treatment
may be determined by the follow-
ing formula:
F = (A X D X CF X ECC) ÷ I

F = Amount of formulated herbicide 
product

A = Area of the water surface in acres

D = Average depth of the water body 
in feet

CF = 2.72 lbs/acre-foot. The 
conversion factor (CF) when 
total water volume is expressed 
on an acre-foot basis.

2.72 lbs. of a herbicide per acre-
foot of water is equal to 1 ppmw.

ECC = Effective chemical 
concentration of the active 
ingredient of a herbicide 
needed in water to control 
the weed.

I = The total amount of active 
ingredient divided by the total 
amount of active and inert 
ingredients.

For liquid products,  I = pounds of
active ingredient ÷ one gallon

For dry products,  I = percent active
ingredient ÷ 100%

Table 2. Aquatic Weed Control Water Use Restrictions1 (Number of days after treatment before use).

Human
Fish Animal Drinking Irrigation Agricultural

Common Name Drinking Swimming Consumption Dairy Livestock Turf Crops Sprays

copper sulfate2 0 0 0 0 0 0 0 0
copper complexes 0 0 0 0 0 0 0 0
2,4-D ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳

diquat 14 1 0 14 14 5 14 14
endothall 7-14 1 3 7-14 7-14 7-14 7-14 7-14

fluridone3 0 0 0 0 0 30 30 30

glyphosate4 0 0 0 0 0 0 0 0
1Algae control may result in a fish kill due to oxygen depletion if herbicides are applied to large areas, or when dissolved oxygen levels are low,

or if fast-acting contact herbicides are used (diquat, copper sulfate, etc). Similar hazards exist when large masses of vascular plants or float-
ing weeds are rapidly killed with herbicides.

2If water is used for drinking, the elemental copper concentration should not exceed 1.0 ppm (i.e., 4.0 ppm copper sulfate).
3Do not apply within 0.25 miles of any potable water intakes.
4Do not apply within 0.5 miles upstream of potable water intakes.
✳Water restrictions vary with formulation and rate. Read the label.



(Ceratophyllum demersum) and emersed
weeds such as waterlily (Nymphaea spp.).
Liquid formulations of 2,4-D are used to
control floating weeds such as water
hyacinth (Eichhornia crassipes) and sever-
al emersed weeds. 2,4-D is available as
an ester or amine formulation, which is
slightly better for aquatic applications.
However, the liquid ester formulation is
more toxic to fish than the amine. The
granular ester form is safer to use in
aquatic applications. There are numer-
ous uses for 2,4-D, but only those
labeled for aquaculture use are legal.

The information and suggestions
included in this publication reflect the
opinions of Extension fisheries spe-
cialists based on field tests and use
experience. Our management sugges-
tions are a product of research and are
believed to be reliable. However, it is
impossible to eliminate all risk.
Conditions or circumstances which
are unforeseen or unexpected may
lead to less than satisfactory results
even when those suggestions are
used. Neither the Cooperative
Extension Service nor the Southern
Regional Aquaculture Center assumes
responsibility for such occurrences.
Such risk shall be assumed by the
USER of this publication.

Suggested herbicides must be regis-
tered and labeled for use by the
Environmental Protection Agency and
the Department of Agriculture. The
status of herbicide label clearances is
subject to change and may have
changed since this publication was
printed. County Extension agents and
appropriate specialists are advised of
changes as they occur.

The USER is always responsible for
the effects of herbicide residues on
livestock and crops, as well as prob-
lems that could arise from drift or
movement of the herbicide from his/
her property to that of others. Always
read and follow carefully the instruc-
tions on the container label.

The information given herein is for
educational purposes only. Reference
to commercial products or trade
names is made with the understand-
ing that no discrimination is intended
and no endorsement by the Southern
Regional Aquaculture Center or the
Cooperative Extension Service is
implied.

Aquatic herbicides
The herbicides discussed in this section
are labeled for use in commercial fish
production ponds. The herbicide label
should be read and fully understood
prior to pond application.

Copper sulfate
(Various trade names)
Copper sulfate is primarily used to con-
trol algae. It is a contact herbicide and
quickly kills sensitive algal species.
Copper can interfere with gill function
and if improperly used can be toxic to
fish. The majority of fish kills due to
copper sulfate treatment are primarily
caused by a massive algae kill and sub-
sequent oxygen depletion problems.

The effectiveness and safety of copper
sulfate is determined by alkalinity and
water temperature. In waters with an
alkalinity ≤ 50 ppm, the rate of copper
sulfate needed to control algae can be
toxic to fish. Treatment at water alkalini-
ties of ≤ 20 ppm is extremely risky. In
high alkalinity ( ≥ 250 ppm) waters, cop-
per sulfate quickly precipitates out and
is not effective for algae control. The
toxicity of copper sulfate to fish increas-
es as water temperature increases. Avoid
copper sulfate applications during hot
summer months.

Chelated Copper
(Komeen, K-Tea, others)
Copper that is held in an organic com-
plex is known as chelated copper.
Chelated copper formulations do not
readily precipitate in high alkalinity
waters, but stay in solution and remain
active longer than copper sulfate.
Chelated copper is less corrosive to
application equipment than copper sul-
fate. Due to its enhanced solubility,
chelated copper is generally used at
rates slightly lower than copper sulfate.
Chelated copper formulations are slight-
ly less toxic to fish than copper sulfate.
However, in waters with low alkalinity
(≤ 20 ppm), or in water with an alkalini-
ty of ≤ 50 ppm that contains trout,
chelated copper use is extremely risky,
particularly during the hot summer
months.

Diquat
(Reward)
Diquat is a contact herbicide that can be
used as a “pour-in” treatment for sub-
mersed weed and filamentous algae
control or as a foliar application for
duckweed (Lemna minor and Spirodela
polyrhiza) control. An approved nonionic
surfactant is required when diquat is
used as a foliar application. Diquat is
tightly bound to clay micelles and is not
effective for weed control in muddy
water. Diquat quickly kills plants and

should be used as a partial pond treat-
ment for dense vegetation.

Endothall
(Aquathol, Hydrothol)
Two salts of endothall are used for
aquatic weed control. A dipotassium salt
is available as a granular or liquid for-
mulation by the trade name of
Aquathol. Hydrothol is available as a
liquid or granular formulation and is a
mono-(N,N-dimethyl-alkylamine) salt of
endothall. Aquathol and Hydrothol vary
considerably in their safety to fish and
weed control spectrum. Hydrothol is
more toxic to fish so consequently,
Aquathol is generally used in commer-
cial ponds. Hydrothol controls algae (fil-
amentous and stoneworts) and many
submersed weeds. Aquathol controls
many submersed weeds but is not effec-
tive for algae control. Both Aquathol
and Hydrothol are contact herbicides
and may be used on a spot or partial
pond treatment basis.

Fluridone
(Sonar)
Fluridone controls most submersed and
emersed weeds and is available as a liq-
uid or pelleted formulation. Liquid for-
mulations may also be used to control
duckweed. Fluridone is a translocated
herbicide that slowly kills plants over a
30- to 90-day period. The slow action of
fluridone generally prevents the occur-
rence of weed decomposition-induced
oxygen problems. Fluridone is not effec-
tive as a spot treatment. The entire pond
must be treated to control the target
weed species.

Glyphosate
(Rodeo, Pondmaster)
Glyphosate is a foliar applied, translo-
cated herbicide that is used to control
most shoreline vegetation and several
emersed weeds such as spatterdock
(Nuphar luteum) and alligatorweed
(Alternanthera philoxeroides). Glyphosate
translocates from the treated foliage to
underground storage organs such as rhi-
zomes. Applications at the flowering or
fruiting stage of perennial plants are
generally more effective than earlier
applications due to better translocation
to underground plant parts. An
approved nonionic surfactant should be
used with glyphosate (Rodeo formula-
tions only). Rainfall occurring within 6
hours of application will reduce the
effectiveness of glyphosate.

2,4-D
(Various trade names)
2,4-D is a translocated herbicide that is
available as a granular or liquid formu-
lation. Granular 2,4-D controls sub-
mersed weeds such as coontail

The work reported in this publication was supported in part by the Southern Regional Aquaculture Center through Grant No. 94-38500-0045 from
the United States Department of Agriculture.

3-96, Revision


