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“Algae” refers to a loose group of organisms that have
all or most of these characteristics:

aquatic
photosynthetic
do not have conducting structuresdo not have conducting structures
the reproductive structures do not have layers
of protective cells around themof protective cells around them



Microscopic or Planktonic 
Algae



Microscopic or Planktonic 
Algae

Not really algae actually bacteriaNot really algae actually bacteriaNot really algae, actually bacteria.Not really algae, actually bacteria.
Microscopic  algae: Microscopic  algae: Anabaen, Anabaen, 
Aphanizomenon, and  MicrocystisAphanizomenon, and  Microcystis
AKA ‘Annie Fanny and Mike ’AKA ‘Annie Fanny and Mike ’AKA Annie, Fanny and Mike.AKA Annie, Fanny and Mike.
Produce toxins, but poisonings rare.Produce toxins, but poisonings rare.



Algae BloomAlgae Bloom



Algae BloomAlgae Bloom

Bloom caused by warm water and Bloom caused by warm water and 
t i t i t d tit i t i t d tinutrient introduction nutrient introduction 

‘Fish Kills’ occur during respiration or ‘Fish Kills’ occur during respiration or g pg p
when algae diewhen algae die-- oxygen depletion.oxygen depletion.



Filamentous AlgaeFilamentous Algae--
Fl ti M tFl ti M tFloating MatsFloating Mats





Filamentous AlgaeFilamentous Algae--
Fl ti M tFl ti M t

Often incorrectly called ‘moss’Often incorrectly called ‘moss’
Floating MatsFloating Mats

Often incorrectly called mossOften incorrectly called moss
Growth usually starts on edges and Growth usually starts on edges and 
bottoms of pond in springbottoms of pond in spring



Filamentous AlgaeFilamentous Algae--
Fl ti M tFl ti M tFloating MatsFloating Mats

Often incorrectly called ‘moss’Often incorrectly called ‘moss’Often incorrectly called mossOften incorrectly called moss
Growth usually starts on edges and Growth usually starts on edges and 
bottoms of pond in springbottoms of pond in spring
Segments are single cells.Segments are single cells.Segments are single cells.Segments are single cells.
Common Species: Cladophora, Common Species: Cladophora, 
Rhi l iRhi l iRhizocloniumRhizoclonium



Types of Aquatic Plants

F fl ti l t
Each of the four types of aquatic plants favors 
a certain water depth Typically the growth

Free-floating plants
a certain water depth. Typically the growth 
areas are not sharply divided. Expect to see 
overlap in growth--submerged plants interspersed 

l lamong floating-leaf varieties.



Pacific mosquitofern
Azolla filiculoides



Pacific mosquitofern
A ll fili l id

FernFern-- reproduces by spores and stemreproduces by spores and stem
Azolla filiculoides

FernFern-- reproduces by spores and stem reproduces by spores and stem 
fragments fragments 
Desirable native species in natural habitatDesirable native species in natural habitatDesirable native species in natural habitat Desirable native species in natural habitat 
Often grow in eutrophic waterOften grow in eutrophic water--
Still sold in aquarium tradeStill sold in aquarium trade-- careless careless 
disposal of water may introduce into new disposal of water may introduce into new 
areas.areas.



Common duckweed
Lemna minor



C d k dCommon duckweed
Very small floating perennial nativeVery small floating perennial native
In high fertility site can double in numberIn high fertility site can double in numberIn high fertility site can double in number In high fertility site can double in number 
every 3 daysevery 3 days
Reproduces by budding (daughter plant)Reproduces by budding (daughter plant)
One root per frondOne root per frondOne root per frond One root per frond 



Types of Aquatic Plants

Submersed plantsp



PondweedsPondweedsPondweeds Pondweeds 

All Potamogeton and Stuckenia speciesAll Potamogeton and Stuckenia speciesAll Potamogeton and Stuckenia species All Potamogeton and Stuckenia species 
are native to the Western US, except are native to the Western US, except 
Potamogeton crispusPotamogeton crispus--curlyleaf pondweed curlyleaf pondweed g pg p y py p
(Eurasia)(Eurasia)
Important components of wildland aquatic Important components of wildland aquatic p p qp p q
habitatshabitats--
Perennials most with rhizomesPerennials most with rhizomes
Curlyleaf produces turions and Sago Curlyleaf produces turions and Sago 
produces tubersproduces tuberspp



Sago pondweed
Stuckenia pectinatusStuckenia pectinatus



Seasonal Development of Sago Pondweed

After Kautsky, 1987
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Curlyleaf pondweed
Potamogeton crispusPotamogeton crispus



Leafy pondweed
Potamogeton foliosusPotamogeton foliosus



Floatleaf pondweed
Potamogeton natansPotamogeton natans



American Pondweed
Potamogeton nodosus



C t il P tf thC t il P tf thCoontail, Parrotfeather Coontail, Parrotfeather 
and Milfoilsand Milfoilsand Milfoils and Milfoils 



Coontail
Ceratophyllum demersum



Coontail
Ceratophyllum demersum

NativeNative--annual to perennialannual to perennialNativeNative--annual to perennialannual to perennial
Cross sectionCross section-- leaves look like leaves look like 
“bumpy tuning fork”“bumpy tuning fork”
Modified stemModified stem--not roots lightly holdnot roots lightly holdModified stemModified stem not roots lightly hold not roots lightly hold 
plantplant-- easily dislodgedeasily dislodged



Parrotfeather
Myriophyllum aquaticum



Parrotfeather
Myriophyllum aquaticum

N i i l i t d d fN i i l i t d d fNoxious perennial introduced from     Noxious perennial introduced from     
South America in late 1800’sSouth America in late 1800’s
Emersed plant, can become semiEmersed plant, can become semi--
terrestrialterrestrialterrestrialterrestrial
Reproduces vegetatively onlyReproduces vegetatively only-- by by 
hi d t f thi d t f trhizome and stem fragmentsrhizome and stem fragments



Eurasian watermilfoil
Myriophyllum spicatum



Eurasian watermilfoil
M i h ll i tMyriophyllum spicatum

Noxious perennial propagated by Noxious perennial propagated by 
rhizomesrhizomes axillaryaxillary buds and seedsbuds and seedsrhizomes, rhizomes, axillaryaxillary buds and seeds.buds and seeds.
Seeds can survive dormant for 7 Seeds can survive dormant for 7 

d d diti dd d diti dyears under dry conditions and are years under dry conditions and are 
eaten and spread by birds.eaten and spread by birds.
Introduced from Eurasia, probably Introduced from Eurasia, probably 
late 1940’s in aquarium tradelate 1940’s in aquarium tradelate 1940 s in aquarium trade.late 1940 s in aquarium trade.



Northern watermilfoil
Myriophyllum sibiricum



Northern watermilfoil
Myriophyllum sibiricum

Widespread nativeWidespread native
Produces turionsProduces turions--EWM does notEWM does not
Looks very similar to EWMLooks very similar to EWM-- leaf lobes leaf lobes yy
differentdifferent--



Eurasian Watermilfoil

Northern Watermilfoil

More than 10 pairs of leaves



Elodea, Egeria, Elodea, Egeria, gg
HydrillaHydrillaHydrillaHydrilla





Elodea, Elodea, EgeriaEgeria, , HydrillaHydrilla
All are perennial and reproduce All are perennial and reproduce 

t ti lt ti lvegetativelyvegetatively
Common ElodeaCommon Elodea-- Native to NA; important to Native to NA; important to 
h bit th bit t ll blbl hi hhi h PPhabitathabitat--rarleyrarley a problema problem--highhigh PP--
Brazilian Brazilian EgeriaEgeria-- only male plants in US. Still only male plants in US. Still 
sold for aquarium use Can become problemsold for aquarium use Can become problemsold for aquarium use. Can become problem sold for aquarium use. Can become problem 
when heavy infestation. Has large flowerwhen heavy infestation. Has large flower
HydrillaHydrilla--NoxiousNoxious --reproduces byreproduces by stolonstolon stemstemHydrillaHydrilla NoxiousNoxious reproduces by reproduces by stolonstolon, stem , stem 
fragments,turionsfragments,turions and tubersand tubers-- tubers can last up tubers can last up 
to 5 years. Very aggressive to 5 years. Very aggressive 



Hydrilla Egeria

Elodea



C El dCommon Elodea
Elodea canadensis



Brazilian Egeria
Egeria densa





Hydrilla-Hydrilla verticillata





Hydrilla Egeria

Elodea



Southern NaiadSouthern NaiadSouthern NaiadSouthern Naiad



Southern NaiadSouthern NaiadSouthern NaiadSouthern Naiad

•Same Family as Hydrilla Egaria and Elodia•Same Family as Hydrilla, Egaria, and Elodia
•Annual- Spreads primarily by seed
•Seeds and foliage important food source•Seeds and foliage important food source 

for Birds
•Not usually considered a weed in•Not usually considered a weed in 

natural habitat
•Will tolerate polluted water•Will tolerate polluted water



Types of Aquatic Plants

Rooted floating plantsRooted floating plants



Creeping waterprimrose
Ludwigia species…



Creeping waterprimrose
Ludwigia species…

3 species3 species-- one native to Californiaone native to California3 species3 species-- one native to Californiaone native to California
Can develop thick mats that interfere Can develop thick mats that interfere 
with water flowwith water flow
Rooted in side of pond or canalRooted in side of pond or canalRooted in side of pond or canal Rooted in side of pond or canal 
Reproduces by seed, creeping stems Reproduces by seed, creeping stems 

d t f td t f tand stem fragmentsand stem fragments



Types of Aquatic Plants

Emergent plants



Common cattail
fTypha latifolia



Common cattail
fTypha latifolia

Widespread desirable nativeWidespread desirable native –– valuablevaluableWidespread desirable native Widespread desirable native valuable valuable 
source of food and shelter for wildlifesource of food and shelter for wildlife--
prevent shoreline erosion, and helpprevent shoreline erosion, and helpprevent shoreline erosion, and help prevent shoreline erosion, and help 
remove excess nutrients from waterremove excess nutrients from water..
Spreads by seed and extensive rhizomeSpreads by seed and extensive rhizomeSpreads by seed and extensive rhizome Spreads by seed and extensive rhizome 
systemsystem--
“Everybody wants 2 feet of cattail“Everybody wants 2 feet of cattail“Everybody wants 2 feet of cattail“Everybody wants 2 feet of cattail--

nobody wants 10 feet!” nobody wants 10 feet!” 



AlgaeAlgaeAlgae Algae 
&&& & 

AquaticAquatic WeedWeedAquatic Aquatic Weed Weed 
ControlControlControlControl



A ti S t M lti lAquatic Systems: Multiple uses

Fishing Wildlife
Swimming
Boating

Flood Control
IrrigationBoating

Aesthetics
Irrigation
Frost Protection

Drinking Water Hydroelectric



Costs of aquatic weed managementCosts of aquatic weed managementCosts of aquatic weed managementCosts of aquatic weed management

Ranges from $500 to $3,000 per acre

Ranges from $500 to $5,000 per mile of canal



Costs of aquatic weed managementCosts of aquatic weed managementCosts of aquatic weed managementCosts of aquatic weed management

Ranges from $500 to $3,000 per acre

Ranges from $500 to $5,000 per mile of canal

What are the costs associated with?

Consumable Materials (e.g. herbicides, fuel)Consumable Materials (e.g. herbicides, fuel)

Equipment (sprayers, harvesters, trucks, boats, safety gear)

Personnel (salaries training insurance benefits)Personnel (salaries, training, insurance, benefits)

Regulatory: NPDES (Nat’l Pollutant Discharge Elimination System)            
E-monitoring and compliance (sampling equipmentE-monitoring and compliance (sampling equipment, 
training, analysis, documentation, record storage)



Algae ControlAlgae ControlAlgae ControlAlgae Control



Management Techniques Related Management Techniques Related 
t  N t i t R d tit  N t i t R d tito Nutrient Reductionto Nutrient Reduction

Dredging: remove nutrientDredging: remove nutrient--rich sedimentsrich sediments
expose nutrient poor layersexpose nutrient poor layersexpose nutrient poor layersexpose nutrient poor layers

Reduce obvious nutrient inputsReduce obvious nutrient inputsReduce obvious nutrient inputsReduce obvious nutrient inputs

Alter P availability through treatment with Alter P availability through treatment with Alter P availability through treatment with Alter P availability through treatment with 
alum???alum???



B ff St iBuffer Strip

Reduce obvious nutrient inputs



Reduce obvious nutrient inputs

In our example, over 6500 Canada 
geese and 4200 ducks (mostly 
mallards) added 616 pounds  of 
nitrogen, (N) and 194 pounds of 
phosphorus (P) per year to 
Wintergreen Lake in southwestern 
Michigan mostly during theirMichigan, mostly during their 
migration. 

These amounts were 27% of all N, 
d 70% f ll P th t t d th l kand 70% of all P that entered the lake 

from external sources. 

Our procedure showed that waterfowl p
caused low water quality in 
Wintergreen Lake.

Manny et al 1994 Hydrobiologia 279/280: 121Manny et al. 1994. Hydrobiologia 279/280: 121.



Nutrient InactivationNutrient InactivationNutrient InactivationNutrient Inactivation

Complex P withComplex P with May not effect plants,May not effect plants,Complex P withComplex P with
AlumAlum
IronIron

May not effect plants, May not effect plants, 
particularly rooted particularly rooted 
onesones

OtherOther
Controls algae Controls algae 

Can adversely effect  Can adversely effect  
fish and other fish and other 

relatively relatively 
inexpensively and can inexpensively and can 
l if tl if t

organismsorganisms

clarify waterclarify water



Aeration

Pictures from http//:pondguyinc.com
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Aeration results in water movement and the addition
of oxygen to deeper water. This inhibits release of nutrients
from the sediments.



Do bacteria compete with Do bacteria compete with 
algae?algae?

The growth of planktonic algae andThe growth of planktonic algae andThe growth of planktonic algae and The growth of planktonic algae and 
bacteria may be limited by the amount of  bacteria may be limited by the amount of  
phosphorus (P) in the waterphosphorus (P) in the waterphosphorus (P) in the water.phosphorus (P) in the water.
One approach to managing algal blooms One approach to managing algal blooms 
is to “increase” the abundance of bacteriais to “increase” the abundance of bacteriais to increase  the abundance of bacteria is to increase  the abundance of bacteria 
so that they can take up the phosphorus in so that they can take up the phosphorus in 
the water thus reducing the growth ofthe water thus reducing the growth ofthe water, thus reducing the growth of the water, thus reducing the growth of 
algae?algae?



The Centre for Aquatic Plant Management (CAPM) in the United Kingdom is promoting a 
method of controlling algae that involves the application of barley straw to lakes. As the straw 
decomposes in the lake, it releases a chemical which inhibits algal growth. 

Commonly recommend 225 pounds per acre of water

Algae Control -- Barley straw can be packed in onion mesh 
bags (7 lbs / bag). Photo courtesy Steve McComas,
Blue Water Science St Paul MNBlue Water Science, St. Paul, MN



http://ohioline.osu.edu/a-fact/0012.html

http://www.btny.purdue.edu/Pubs/APM/APM-1-W.pdf



May 31, 2007
Mean  SE
Trt, P = 0.39, Algae, P = 0.04
Trt x Algae, P = 0.39

8
7 DAT

er
 R

in
g 

(G
)

6

ry
 W

ei
gh

t P
e

4

J 1 2007

D
r

0

2

June 1, 2007 0
lb/A

Blue-green Green

C 22 45 90 Adj C 22 45 90 Adj

Applied sodium carbonate 
peroxyhydrate @ 90 lb / acre ftperoxyhydrate @  90 lb / acre-ft.



This non-copper-based algaecide eliminates 
a broad spectrum of algae on contact  Treatments are based on volumea broad spectrum of algae on contact. 
Designed for lakes, ponds and other large 
bodies of water as well as for unpainted 
surfaces, such as beaches, docks and 

lk  I   d  d  

of water to be treated.

walkways. Its active ingredient, sodium 
carbonate peroxyhydrate, creates a powerful 
oxidation reaction that destroys algal cell 
membranes and chlorophyll, providing e a e  a d c o op y , p o d g 
immediate control of algae. Fast-acting 
(within 60 sec of application), it biodegrades 
completely and adds 13% bio-available 

 t  th  t  C  b  li d f  t oxygen to the water. Can be applied for spot 
or perimeter treatment. For spot treatments 
apply at a rate of 20-50 lbs/acre-foot; for 
algae blooms apply at a rate of 9-30 
lbs/acre-foot; for filamentous algae blooms 
treat at a rate of 50-90 lbs/acre-foot. Safe 
for use with koi and trout. EPA-
approved Now sold in 50 lb bagsapproved. Now sold in 50 lb bags.
http://www.aquaticeco.com



Algicides used for algae management

Name Example 
Trade Name

Formulation Plant Response

C l d C t i Li id Pl t C ll T i tComplexed copper Captain 
Clearigate 
Cutrine-Plus K-
Tea
Nautique

Liquid
Liquid
Liquid or Granular 
Liquid
Liquid

Plant Cell Toxicant

q q

Copper Triangle copper 
sulfate crystal

Granular Plant Cell Toxicant

Endothall
(N,N-
dimethylalkylamine
salt)

Hydrothol 191 Liquid or Granular Nonselective, 
contact

Sodium
Carbonate
Peroxyhydrate

GreenClean
Pro

Granular Nonselective, 
contact

Only pesticides specifically labeled for aquatic sites and approved by the US Environmental ProtectionOnly pesticides specifically labeled for aquatic sites and approved by the US Environmental Protection 
Agency for application should be applied. Pesticides should be applied only by or under direct supervision 
of properly registered, certified, and trained personnel. All pesticide use should comply strictly with local, 
state, and federal regulations. Following label recommendations, obtaining certification to apply 
pesticides, and training in the appropriate pesticide application techniques are essential.



Compound Exposure 
time (Water)

Advantages Disadvantage Systems 
where 
used

Plant 
response

Use considerations for U.S. EPA-approved algicides

used 
effectively

Complexed
Copper

Intermedate 
(18-72 
hours)

Rapid 
action, 
approved for

Does not 
biodegrade, 
but

Lakes as 
algicide, as 
herbicide in

Broad 
spectrum, 
acts in 7-10hours) approved for 

drinking 
water

but 
biologically 
inactive in 
sediments

herbicide in 
higher 
exchange 
areas; 
moving 

acts in 7-10 
days or up to 
4-6 weeks

and still 
water

Endothall

(N N

Short to 
Intermediate 
(12 36

Rapid 
action, 
li it d ff

Toxic to fish Shoreline, 
localized 
t t t

Broad 
spectrum, 

t i 7 14(N,N-
dimethylalkyl-
amine  salt)

(12-36 
hours)

limited off-
target 
movement

treatments, 
higher 
exchange 
rate areas; 
Moving 

acts in 7-14 
days

g
and still 
water

Sodium
Carbonate

Short Rapid 
action, 

Do not tank 
mix with 

Lakes, 
ponds, 

Bubbling, 
bleaching/

Peroxyhydrate approved for 
drinking 
water

herbicides 
containing 
copper or 
bromides

moving 
and still 
water

discoloration



Application restrictions of US EPAgency-approved 
aquatic algicides.

Compound Persistence (half-
life)

Maximum 
Application Rate

Maximum water 
concentration

Safety Factor

Complexed 
Copper

3 days 1.5 gallons / acre-
foot

1.0 mg / L > 50

Endothall

(N,N-dimethyl-

4-7 days 13 gallons / acre-
foot

5.0 mg / L Fish are sensitive 
to Hydrothal 191, > 
1 mg  / L may 

alkylamine
salt)

cause fish kill

Sodium Short 90 pounds / acre- Toxic to birds, non-
Carbonate
Peroxyhydrate

foot target plants, bees



Use considerations for copper sulfate

CuSO4 Cu2+ +   SO4
2-

Total Alkalinity Copper Sulfate

0-40 ppm ..................Do not use

Total Alkalinity
(ppm)

Copper Sulfate
(ppm)

40-60 ppm ..................0.33 
60-90 ppm ..................0.5 
90-200 ppm ................1.0 

A given concentration of copper is more toxic at low pH (< 6).



Biomanipulation

FISH FEEDERS

PLANKTON FEEDERS

ZOOPLANKTON

ALGAE



Aquatic Plant ManagementAquatic Plant Management

• Mechanical Control
• Cultural Control
• Biological Control
Ch i l C t l• Chemical Control



M h i l C t lMechanical Control

Hand pulling and raking
Cutting and harvestingCutting and harvesting
Shredding
DredgingDredging
Chaining
Diver-operated  

suction harvesting
Rotovating



Hand operatedHand operated
tools





Dredgingg g

Removes nutrient-rich 
sedimentssediments

Exposes nutrient poor 
layers;layers; 

Deepens resulting in less 
li ht t ti t thlight penetrating to the 
bottom.



Cultural ControlCultural ControlCultural ControlCultural Control

DrawdownDrawdown
B thi B iB thi B iBenthic BarrierBenthic Barrier
ShadingShadingShadingShading
Nutrient InactivationNutrient Inactivation
Barley StrawBarley Straw



DrawdownDrawdown
Effective on 
some speciessome species, 
and inexpensive
Damage to otherDamage to other 
non-target 
organisms
Can impact 
human use of 
water
Must have ability 

lto control water 
inflow



Benthic BarrierBenthic BarrierBenthic BarrierBenthic Barrier



Light Alteration as a Management Approach
Increase water depth by dredging.

Increase shade from stream banks byIncrease shade from stream banks by 
planting tall grass, shrubs or trees.

Add nutrients to stimulate algal blooms.

Increase turbidity due to suspended clay.c e se u b d y due o suspe ded c y.

Use light absorbing dyes.



ShadingShading
Water soluble dyeWater-soluble dye
Inexpensive
Di l tiDiscoloration 
appears artificial



Use light absorbing dyes.  
Best with slow water turnover, 
dilution, apply early in growing 
season, most effective in clear 
water, requires minimum 
depths of > 0.5 to 2 m.depths of  0.5 to 2 m.

1 gallon per acre foot of water
yields 1 part per million (ppm).



How colorants work

Block light wavelengths that plants need for growth



Light absorbance by Aquashade
TM
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Madsen et al. 1999



Biological ControlBiological ControlBiological ControlBiological Control

InsectsInsects
• Classical
N ti• Native

Pathogens
• Classical
• Native
Herbivorous Fish
• Grass carp• Grass carp



Triploid grass carp will consumeTriploid grass carp will consume
filamentous algae

The most common rates are 25 to 60 
fish per hectare using fish approximately 
300 mm long (0.5 kg per fish). Stocking 
rates should be based on the amount ofrates should be based on the amount of 
vegetation (for example, number of fish 
per vegetated acre) rather than using 
the size of the water body as a 
d t i i f tdetermining factor. 

http://www.wvu.edu/~agexten/aquaculture/triploid.htm#StockingMany states require permits.



Grass CarpGrass CarpGrass CarpGrass Carp
Advantages Disadvantagesg

Effective
Inexpensive

g
“All-or-none” 
responsep

Long-term Not selective
Cannot control 
feeding sitesfeeding sites
Cannot stop fish
Difficult to containDifficult to contain
Reproduction?



Classical Insect ControlClassical Insect Control
Di d t

Advantages
Public perception

Disadvantages
No agents for several 
target nonindigenous

Low cost after R&D
Long-term

g g
plants
Long time for R&D
Unpredictability ofUnpredictability of 
results



Before biological agent release-
monoculture of weedy species

After- long term balance- some weedy 
species with a lot of natives



Chemical control to submerged orChemical control to submerged or 
floating leaf aquatics

Contact
• Complexed copper
• Diquat• Diquat
• Endothall

Systemicy
• 2,4-D
• Fluridone
• Glyphosate• Glyphosate
• Triclopyr



Target Species

Proper identification 
of the target species of 
plant (or algae) isplant (or algae) is 
critical for optimal 
control
For instance, herbicide 
selection:

Aquathol-K works well 
on hydrilla
Aquathol-K does not q
work well on egeria



Aquatic Herbicides

Read and follow the label!

Check with Ag 
Commissioner  for 
local use restrictionslocal use restrictions.



Submersed Plants:  Dose & Exposure

• Herbicide efficacy and 
l ti it d d tselectivity dependent on 

dose and length of 
exposure to target plant

tr
at

io
n

• Relationships identified 
for hydrilla and milfoil

85 to 100% 
efficacy

e 
 C

on
ce

nt

for hydrilla and milfoil
– 2,4-D
– Endothall H

er
bi

ci
de 70 to 85% 

efficacy

<70% 
efficacy

– Fluridone
– Triclopyr Exposure Time

efficacy



Herbicides Used for Submersed Weed Herbicides Used for Submersed Weed 
C t l i L k d R iC t l i L k d R iControl in Lakes and ReservoirsControl in Lakes and Reservoirs

Herbicide Uptake Half-life Use
(days)

Diquat FAST 1-7 Spot applicationsDiquat FAST 1 7 Spot applications

Copper FAST 1-5 Spot applications

E d th ll F t 4 7 S t li tiEndothall Fast 4-7 Spot applications

Triclopyr Fast 1-4 Spot applications

Fluridone Slow 20-90 Only large areas,
except for pelleted
formulation



Sonar used in golf course pond

Undesired effect –White Cattails



Use suggestions for US Environmental Protection 
Agency-approved aquatic herbicides.

Compound Exposure Time
(Water)

Advantages Disadvantages Systems where used 
effectively

Plant species response

Complexed Intermediate (18-72 Inexpensive, rapid Does not biodegrade, but Lakes as algicide, Broad-spectrum, acts in Complexed 
Copper

Intermediate (18 72 
hours)

Inexpensive, rapid 
action, approved for 
drinking water 

Does not biodegrade, but 
biologically inactive in 
sediments

Lakes as algicide, 
herbicide in higher 
exchange areas

Broad spectrum, acts in 
7-10 days or up to 4-6 
weeks

2,4-D Intermediate (18-72 
hours)

Inexpensive, systemic Public perception Waterhyacinth and 
Eurasian watermilfoil 
control Lakes and slow-

Selective to broad-
leaves, acts in 5-7 days 
up to 2 weekscontrol, Lakes and slow-

flow areas, purple 
loosestrife

up to 2 weeks

Diquat Short (12-36 hours) Rapid action, limited 
drift

Does not affect 
underground portions

Shoreline, localized 
treatments, higher 
exchange rate areas

Broad-spectrum, acts in 7 
days

Endothall Short (12-36 hours) Rapid action, limited 
drift

Does not affect 
underground portions

Shoreline, localized 
treatments, higher 
exchange rate areas

Broad spectrum, acts in 
7-14 days

Fluridone Very long (30-60 
days)

Very low dosage 
required few label

Very long contact period Small lakes, slow flowing 
systems

Broad spectrum, acts in 
30 90 daysdays) required, few label 

restrictions, systemic
systems 30-90 days

Glyphosate Not Applicable Widely used, few label 
restrictions, systemic

Very slow action, no 
submersed control

Nature preserves and 
refuges; Emergent and 
floating-leaved plants only

Broad spectrum, acts in 
7-10 days, up to 4 weeks

Triclopyr Intermediate (12-60 
hours)

Selective, systemic Not currently labeled for 
general aquatic use

Lakes and slow-flow 
areas, purple loosestrife

Selective to broad-
leaves, acts in 5-7 days, 
up to 2 weeks


