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Many differcnt aquatic plants can be
found in, on and arcund fish culture
]-mnds Thcsc plants range from
microscopic organisms known as
plankton algae which drift suspend-
ed in the water, to larger plants
rooted in the pond bottom. Certain
types of aquatic plants arc csscntial
for fish production. However,
aguatic plants that interfere with
commercial fish production are con-
sidered to be weeds.

Intensive fish production often invol-
ves adding large amounts of commer-
cial feeds and inorganic fertilizers to
ponds. Nutrients introduced into the
water through feeds and fertilizers
often create an ideal habitat for
aguatic weed growth. Submersed
aquatic weeds are particularly un-
desirable because fish harvesting
seines will ride up over the weeds
and allow fish to escape. Ponds with
dense weed infestations can be im-
possible to harvest since the weight
of the weeds accumulating in the
seine can become too great tobe
pulled. Additionally, separating fish
from weeds is a slow process and

can severely stress the fish,

* The Universily of Georgia.

Aqguatic weeds

Adquatic plants that causc weed
problems may be placed into four
groups: algae, floating weeds, emer-
sed weeds (foliage above water) and
submersed weeds (majority of
foliage below water) (Figure 1).

Algae are the most common group
of weeds in aquaculture ponds. Shape
and size vary from microscopic
single- or multiple-celled plants to
branched plants that resemble sub-
mersed aquatic weeds. Unlike other
aquatic plants, algae do not produce
flowers or seeds. Algae are divided
into three groups: plankton algae,
filamentous algac (pond moss) and
the stoneworts (Chara spp. and
Nitella spp.).

Flankton alpac
produce the
majority of dis-
solved oxypen in
the pond and are
essential to fish
survival, In the
presence of sun-
light, green plants
release oxypen as
a by-product of
photosyathesis,
At night, plants
and other pond

Figure |

organisms consume oxygen. Because
of this diurnal cycle, oxypen con-
centrations are the lowest at dawn
and highest in the mid-afternoon.
Cycle imbalances can lead to oxygen
depletion and subsequent fish death,

In commercial fish ponds, excessive
plankton alpae may result from the
high [eeding rates necessary to pro-
duce large fish yiclds. In many cases,
fish production rates are limited by
the amount of feed that can be ap-
plied without plankton algae blooms
becoming so dense that dissolved
oxygen problems cannot be managed.
The complexity of this cycle makes
attempls to treat ponds with algicides
to "thin out” excess algae growth very
risky. Although spot treatments of
plankton alpae scums are effective,

Aguatic Plant Groups
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problems with low dissolved oxygen

concentrations following algicide ap-+.

plications fimit their use in fish oullure
primarily for the control of filamen-
tous algac and stoncworts.

Certain types of algae produce com-
pounds which cause a musty Havor
or odor in fish flesh. These com-
pounds are absorbed by the fish and
can cause a highly offensive taste
known as "off-Mavor.” This condition
can bie corrected within 3 to 10 days
if fish are moved to water that does
not contain these “off-favor” com-
potinds, There is no definitive
evidence that thinning the plankton
algac bloom with algicides reduces
the incidence of "off-flavor.”

Floating weeds float in or on the
surface of the water and obtain their
nutricnts from water rather than soil.
Duckweed (Lemna minor and
Spirodela polyrhiza) and watcrmeal
{Wolffia spp.) are examples of com-
mon floating weeds.

Emersed weeds are rooted to the
bottom, bul have stems, leaves and
{lowicrs which extend above the
‘water surface. They primarily occur
i the shpreline and in shallow water
up'io 10 fect deep. Common emersed
Weeds are waterlily (Nymphaca spp.)
and alligatorweed (Alternanthera
phitoxeroides)..

lﬁluﬁ;iidrscd aquatic weeds grow
under and up to the water surface.
Mpét_‘;ph’mcrscd weeds have Howers
and seedhcads that extend above the
surface of the water. Examples of
common submersed weeds include
i?»‘"ilj_ﬂr;i (Hydrilla verticillata) and

B s fond i
'-:t‘?%i!!'-an clodea (Egeria dense).

Management methods
Aqualic weed control is a manage-
ment plan that incorporates preven-
tive methods such as proper pond
construction and maintenance,
biplogical methods such as the grass
carp (Ctenopharyngodon idella) and
the use of labeled aquatic herbicides.
The development of an aquatic weed
management plan is dependent upon
correctly identifying the problem
weed(s) and sclecting control

Wb Ly

methods that are compatible with ef-
Gicient fish culture procedures,

Basic methods used to control weeds
include preventive, mechanical,
biological and chemical technigues.
Determining which of these techni-
ques to usc involves consideration of
the target weed species, fish produc-
tion objectives for the pond, secon-
dary walcr uses and the cost of
treatment options.

Preventive methods

It is casier and less costly to prevent
weed problems thau it is to control
them once they develop. Careful
pond site selection and proper pond
construction practices are the first
sleps in preventing aquatic weed
problems. Rooted aquatic weeds
and algae usually begin growing in
shallow water (< 2 fect). Edpes of
new and existing ponds should be
deepened so shallow water arcas are
minimized. The USDA Soil Conser-
vation Service provides technical
assistance for pond construction and
renovation,

Farm ponds are commonly fertilized
to increase the fish production

. capacity of the pond. Fertilization is
+-also an effective and cconomical way
to prevent the growth of many aqua-

tic weeds. Fertilization stimulates
the growth of plankton algae. This
algal growthis known as a bloom.
The bloom blocks sunlight from
reaching the pond bottom which
limits the establishment of rooted
aquatic weeds. The key Lo successful
control of aquatic weeds with fertili-
zation is to establish and maintain a
bloom before rooted weeds begin
spring growth.

Decrcasing the pond water level
cxposes shallow areas to freczing
temperatures and deying and can
effectively limit certain types of sub-
mersed weeds. For a drawdown to
be effective, the water level should
be lowered in the late fall and not -
allowed to refill until the carly spring.
Some weeds, such as hydrilla and
caltail (Typha spp.), are tolerant to
drawdown and cannot be controlled
by this melhad.

Coopetative State Research Service and the Extension Service,

Biclogical control

The grass carp is a practical and eco-
nomical way to control cerlain types
of pond weeds, Grass carp effective-
ly control weeds with tender succu-
lent vepetation such as filamentous
alpac and duckweed, but are inclfce-
tive in controlling weeds that have
tough, woody vepetation such as
waterlily and cattail. Many states
regulate the use of grass carp. Con-
tact your Department of Natural
Resources representaive for state
regulations on the use of grass carp.

Mechanical methods
Various types of aquatic weed cut-
ters and harvesters have been devel-
oped for canals and large reservoirs.
Usc of these machines is not practi-
cal in fish ponds. Early manual re-
maoval of weeds by seining or raking
can prevent some weed problems.

Chemical control

Herbicides may be used to control
weeds in commercial fish ponds. The
first step in successful chemical con-
trol is accurate identification of the
problem weed. Weed identification
assistance is available through coun-
ty Extension and Department of
Natural Resources offices. After the

" weed has been identified, a herbicide

that is labeled for commercial fish
ponds may be selected. The herbicide
labe! must be read and fully under-
stood by the user prior to application
to the pond. SRAC Publication No.
361, Aquatic Weed Management -
Herbicides, contains information on
commercial fish pond herbicides.

Integrated weed

management

Herbicides should be considered as
a temporary control method. Depend-
ing upon the herbicide sclection and
the weed species, duration of control
can range from a few weeks to sev-
eral months. Long-term weed control
can be achieved by using a combina-
tion of recommended aquatic weed
methods. For example, use of the
proper herbicides followed by grass
carp stocking will effectively control
and prevent the reoccurrence of
most submersed weed problems.

This publication was supported in part by a grant from the United States Department of Ageiculture, Number BT-CRSR-2-3218, sponsored jointly by the
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Aqguatic Weed Management

" Aquatic herbicides enable managers
to uickly 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 methods such
as the grass carp (Clenopharyngodon
idelia), and (c) mechanical methods

“such as seining and raking. A com-
bination of these methods into a
comprehensive plan will provide the
most cost effective, environmentally
safe means of aquatic weed manape-
ment. SEAC Publication No. 360,
Aquatic Weed Management - Con-
trol 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 sclected must be labeled
for food fish use. Most aquatic herb-
icides have water use restrictions
that may prevent their usc on a

* The University of Georgia

Herbicides
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particular body of water (Table 2).
Secondary water uses (i.c., swim-
ming, livestock watcring, irrigation,
cte.) must be considered prior to
herbicide selection and application.

Most aquatic weeds begin growth in
the early spring months when water
temperatures are 55" to 60° F, The
spring months {March, April, May),
when water temperatures are be- -
tween 707 and 80° F, are an ideal
time to apply herbicides to control
aquatic weeds. At Lhis time of the
year weeds are small and are easicr
te control than during the hot sum-
mer months. Aquatic herbicides are
nol toxic to fish when applicd accord-
ing to label directions. Aqualic
weeds that are killed by the herbi-
cide undergo decomposition. The
decomposition process Consumes
OXYEen and can reduce the amount
of oxygen available. If the oxygen
level drops below the necessary
level, fish kills due to oxygen deple-
tion can occur, Treating only por-
tions of the pond will minimize the
risk of oxygen depletion problems
due to weed decomposition. Fish
should be observed for 1 week after
treatment. Emerpency acration
equipment should be available if
oxygen 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 biomass 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
depletion problems. However, in
ponds with very low oxygen levels,
cven partial pond treatments with
herbicides may be risky during the
hot summer months.

Application methods

The application method is depend-
ent upon the herbicide formulation
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 application,

Treatment of large areas requires
the use of mechanical sprayers or
spreaders and a power boat to en-
sure adequate distribution of the
chemical. Sprayable herbicide for-
mulations can be applicd with hand-
held or mechanical pressurized
sprayers or a boat bailer, Injecting
the chemical near the outboard
motor propwash will aid in disper-
sion, Hand-operated or mechanical
rotary spreaders can be used to
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Table 1. Response of common aquatic weeds to herbicides.
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Table 2. Aquatic Weed Control Water Use Restrictions' (Number of days after treatment before use).

Human
AT Fish ... “Animal Drinking lrrigation. Agricultural
Common Mamo Drinking Swirnrming Consumption Dalry Livostock Turt' Crops Sprays
coppar sulfate® o : 4] G o o o o o
copper comploxos o 0 0 o 1] 0 0 0
E.‘i"D L4 w L] L1 L] W w w
dituat 14 1 0 14 14 14 14 14
endothall 7-25 1 - 725 7-25 7-14 7-14 7-14
fiuridone® 0 0 o 0 0 30 30 30
glyphosate® 0 0 0 0 0 0 0 0
simazing 365 ahe 0 365 365 365 365 365

'Mg&a control may result in a fish kil due to oxygen depletion if herbicides are applied to large areas, of when dissolved oxygen levels are
low, or if fast-acting contact herbicides are used (diqual, copper sulfate, etc). Similar hazards exist when large masses of vascular plants or
floating weads are rapidiy killed wilh herbicides.

]

- L2

L . ..
Water restrictions vary with formulation and rate, Head lhe label,

Do not apply within 0.25 mile of any potable water intakes.
'Do not apply within 0.5 mile upstrearmn of potable waler intakes.

24 water iz used for drinking, the slemental copper concentration should not exceed 1.0 ppm {i.e., 4.0 ppm copper sulfate).

apply granular or pelicted formula-
tioas. Soluble crystals (copper sul-
fatc) may be placed in burlap bags
and dragged or suspended in the
water until they dissalve.

Add surfaclants according to individ-
-ual product label directions. Surfac-
tants enhance the spreading, wetting
and penetration characteristics of
sclected foliar-applicd herbicides
(e.g., diquat, glyphosate). Use of
surfactants is not recommended for
submersed weed control treatments.

Herbicide dosage
calculations °

Adquatic herbicides are applied at
labeled rates. Applying an excessive

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 recommended rate usually
does not control the weed. '

In oider to apply the recommended
rate, the sizc and often the average.
water depth of the water body must
e determined priot 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 sutface acre treatment may be
determined by the following formula:
F=MAXH

F = Amount of formulated herbicide
praduct

A = Area ol the water surlace in acres

R = Recommended rate of praductper
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 number of surface acres times
the average water depth. The
amount of herbicide needed for an
acre-foot treatment may be deter-
mined by the following formula:

FaAXDXB .

F = Amount of formulated herbicide
product

A = Area ol water surlace in acres

0 = Avorage depth of water body in feel

B = 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 chemi-
cal 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 following formula:

F={AX DX CF X ECC} + |

F = Amount of fermulated herbicide
product

A = Area of the water surface in acres

0= 'Pwuragc depth of the water bady in
feet

CE = 2,72 ls /acre-fool, The conversion
factor [CF) when lotal water volurme
is expressed on an acre-foot basis.

2,72 Ibs of a herbicide per acre-fool
of water is equal to 1 ppmw.

ECC = Effective chemical concentration
of the active ingredient of a herbi-
cide needed in waler 1o control
the weed,

| = The total amount of active ingredient
divided by the total ameount of active
and Inert ingredients. 1

For liquid products | = pounds of active
ingredient <+ one gallan

For dry products | = percent active
ingredient <= 100%



Aquatic herbicides

The herbicides discussed in this sec-
tion are labeled for use in commeraal
fish production ponds. The herbicide
label should be read and fully under-
stood prior to pond application.

Copper sulfate

(Various trade names)

Copper sulfate is primarily used to control
algac. 1t i a contact herbicide and quickly
kills sensitive algal specics, Copper can inter-
fere with gill funciion and i improperly used
ean be toxic to fish. The majority of fish kills
due (o copper sulfate treatment are primanity
caused by a massive algae kill and subsequent
oxypen depletion problems,

The cifectivencss and safety of copper sulfate
is determuined by alkalinity and waler tempera-
ture, In waters with an alkalinity = 50 ppm,
the rale of copper sulfale needed to control
alpae can be loxic (0 fish. Treatment at water
alkalinitics of = 20 ppm is extremely risky. In
high alkalinity (= 250 ppm) waters, copper
sulfate quickly precipitates oot and is not
effective for algase control. The toxcity of
copper sullate to fish increases as water lemp-
eralure increases. Avoid copper sulfate appli-
cations during hot summer months.

Chelated Copper

(Komeen, K-Tea, cthers)

Copper that is held in an organic complex is
known as chelated copper. Chelated copper
formulations do not readily precipitate in
high alkalinity waters, but stay in solution and
remiain active longer than copper sulfate,
Chelated copper is less corrosive o applica- |
tion equipment than copper sulfate, Due lo -
its enhanced solubility, chelated copper is
generally used at rales slightly lower than cop-
per sulfate. Chelated copper lormulations are
slightly less toxic to fish than copper sulfate,
However, in waters with low alkalinity (= 20
Ppm), of in water with an alkalinity of = 50
ppm that contains trout, chelated copper use
is extremely risky, particularly during the hot
summer months.

Diquat
(Weedtrine-D, Diguat,
Herbicide-H/A)

Diguat is a contact herbicide that can be wsed
a5 a "pour-in® treatment for submersed weed
and filamentous algae control or as a foliar
application for duckweed {Lamna minor and
Gpirodela Er:!}@ira control. An approved
nOnionic s z.ctanl}is required whsr? digual is
used as a foliar application, Diquat is tightly
bound 1o clay micelles and is not effective for
weed control in muddy water, Diquat quickly
kills plants and should be used as a partial
pond treatment for dense vepetation.

Endothall
{Aquathol, Hydrothol)

Two salts of endothall are used for aguatic
weed control, A dipotassium salt is available
a5 a granelar or liquid formulation by the
trade name of Aquathol. Hydmothol is avai'-
abile as a liquid or granular formulation and is
a mono-{MN MN-dimethyl-aliglamine ) salt of
endothall, Aquathol and Hydrothol vary con-
siderably in their safcty to fish and weed con-
trol spectrum. Hydrothol is more toxic to fish
so consequently, Aquathol is generally used
in commercial ponds, Iydrothol controls
alpae (fifamentous and stoncworts) and many
submersed weeds, Aquathol controls many
submersed weeds but is not effective 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 liquid or
pelicted formulation, Liquid formulations
may also be used to control duckweed,
Fluridone is & transiocated herbicide that slow-
by kills plarits over a 30- 1o $0-day period. The
slow action of Muridone generally prevents
the occurrence of weed decomposition- induced
ouygen problems, Fluridone is not effective as
a spot treatment, The entire pond must be
Lreated to control the tarpet weed species,

Glyphosate

{(Rodeo, Pondrmaster)

Glyphosats is a foliar applied, translocated
herbicide that is used (o control most shore-
line vegetation and several emersed weeds

;. such as spatterdock (Nuphar luleum) and

alligatorweed (Alternanthera philoxeroides).

. Glyphosate translocates from the treated

foliage to underground slorage organs such
as thizomes. Applications al the flowering or
fruiting stage of perennial planis are general-
by more effective than eadier applications dus
1o better translocdtion o underground plant
parts, An approved nonicnic surfactant
should be used with glyphosate (Rodeo for-
mulaticns only). Rainfall occuring within 6
hours of application will reduce the effective-
ness of glyphosate,

Simazine

{Aquazine)

Simazine is a lranslocated herbicide that is
used to control algae (all types), duckwecd,
watermeal (Wolllia spp.) and most sub-
mersed weeds, Simazine has only minimal ac-
thvity on emersed vecds, Simazine ie available
as wettable powder (W) and water disper-
sible granule (WDG) formulations. Simazine
can be applicd by making a slurry in a small
amount of water and dispensing the slurry at
several locations in the pond, Simazine will
become distributed throughout the body of
waler thus climinating the necd for a uniform

application. Partial pond or spot treatmentds
of simazine are not effective due toits
propensity to spread throughout the entire
water body, Fish ponds treated with simazine
have shown reduced plankionic algae popula-
ticns for an extended poricd after (reatment.
Consequently, oxrgen concentrations tend lo
be low and fecd conversion rates increase,
Duwe 1o its extended persistence, wsing
simazine to decrease or "thin® planktonic
algae blooms is extremely risky.

2,4-D

{(Various trade names)

2.4-Dv iz a translocated herbricide that is avail-
able as a granular or liquid formulation,
Ciranular 2 4-1) controls submersed weeds
such as coontail (Ceratophyllum demersum}
and emersed weeds such as waterlily (Mym-
phaca spp. ). Liquid formulations of 24-Drare
used 1o mnl:lq-:rl'pqﬂmling weeds such as waler
hyacinth (Eichhomia crassipes) and several
tima:'md E\ﬁ?ﬂf[] is avallable a5 an ester
or amine formulation, which is slightly better
for aquatic applications, Fowewer the liquid
ester formulation is more toxic o fish than
the amine. The granular ester form is safer (o
uge in aquatic applications, There are
Aumerous wses for 2,4-D, but only thase
labeled for aquaculture use are legal.

The information and sugpestions included in
this publication reflect the opinicns of Exten-
sion fisherics specialists based on field tests
and use experience, Our management Fugges-
tions arc & product of research and are
belicved 10 be reliable, However, it is impos-
sible to eliminate all risk. Conditions or cir-
cumstances which are unforescen or !
unexpected may lead to less than satisfactory
results even when thoss suggestions are used,
The Cooperalive Agricultural Fxtension Ser-
vice will not assume responsibility for such oc-
currences. Such risk shall be assumed by the
USER of this publication.

Supgested herbicides must be registered and
labeled for use by the Environmental Protec-
tion Agency and the Department of Agricul-
ture. The states of herbicide label clearances
is subject 1o change and may have changed
since this publication was printed. County Ex-

* tension agents and appropriate specialists are

advised of chanpes as they oocur.

The USER is always responsible for the ef-
fects of herbicide residucs on livestock and
crops, as well as problems that could arise
from drift or movement of the herbicide from
his properiy to that of others. Always read
and fallow carefully the instrections on the
container label,

The information given herein is for education-
al purpises only. Reference to commertial
products or trade names is made with the
understanding that no discrimination is in-
tended and no endorsement by the Coopera-
tive Extenslon Service is implied.

This publication was supported in part by a grant from the United States Department of Agriculture, Number 87-CRSR-2-3218, sponsored jointly by the
Cooperative State Restarch Service and the Exlension Service,
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2003 LISTING OF AQUATIC
PESTICIDE APPLICATION FIRMS

Aqua Tech Environmental, Inc. Upstate Applications

45 Kent Avenue 211 Washington Street

Blasdell, NY 14219 Wayland, NY 14572

(716) 824-6155 (716) 728-9299

Contact Person: David Adrian Contact Person: Bob Fahy

WEF Tree Care, Inc. White's Turf Crew

1014 Rein Road 87 Maldiner

Cheektowaga, NY 14225 Tonawanda, NY 14150

(716) 634-3431 (716) 692-1410

Contact Person: Richard Stedman Contact Person: John or Kathleen White

J J & J Custom Spraying
9450 Chestnut Ridge Road
Middieport, NY 14105
(716) 735-3601

Contact Person: Joseph or
Janice Schmidbauer



