Importance of aquatic vegetation

Food
Oxygen
Shelter
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Phosphorus

Historically the limiting factor in
freshwater systems

Binds to soil
Silt
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Nitrogen

Influences plant community
Highly mobile in groundwater

Inputs from direct applications, surface
runoff and sewage outputs
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Waste Lagoons

Often shallow depths
Highly “fertilized”

weed problems

obnoxious sights and odors

Major maintenance consideration
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Management Plan

Incorporates:
prevention
biological controls
mechanical removal
correct use of labeled aquatic herbicides
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Preventative Measures
Proper pond construction

avoid shallow depths
fence out cattle out
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Preventative Measures H

Watershed practices
properly maintained septic systems
buffer strips
decrease use of fertilizer in the watershed
rake up leaves
buffered alum
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Preventative Measures H

Decrease light penetration
dye
AquaShade
plankton bloom
bottom covers
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Biological Control

Grass carp
submergent vascular plants
limited filamentous algae control
stocking rate = 4-5 fish/acre
Caution — high ammonia and low oxygen
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Other “natural” controls

Bacteria additives

might be useful in small systems with
adequate oxygen levels, pH and temperature

use as part of integrate management plan
Note - larger the pond, more the
complexity
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Physical/Mechanical Control

Frequently overlooked!
Cutting, raking, mowing, digging, pulling

most effective for small quantities near
shore

usually need to repeat several times per
year

need to harvest plants and algae if possible
mechanical harvesters for larger lakes ($3$)
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Physical/Mechanical Control :
Drawdown
best during freezing temperatures
Aeration
most effective on algae
Chemical Controls s
Contact state agencies for guidance and
acknowledgement
00
0000
43
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Effects of Aquatic Herbicides

When used correctly, aquatic herbicides
will not harm fish and other wildlife

Short lived in the environment and do not
accumulate in organisms
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Absorption Characteristics of
Aquatic Herbicides
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Contact herbicides
copper compounds
diquat
endothal

Systemic herbicides
2,4-D
fluridone
glyphosate
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Chemical Applications

Plant identification
Water uses identified
Correct herbicide selected

based on effectiveness, potential impact on
non-target organisms, and legal status of
chemical

Correct application rate
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Plant Identification
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Algae

Microscopic algae
(phytoplankton)

Filamentous algae
(moss)

Chara
(stonewart)
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Two groups of aquatic plants $
Algae
Flowering Plants

Phytoplankton

Many species
Green
Blue-green
Yellow-green
Euglenoids
Dinoflagellates
Red

Brown
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Filamentous Algas

Many species
Cladophora
Pithophora
Spirogyra
Hydrodictyon

Reference: Prescott, G. W. 1978. How to know freshwater algae. Wm. C. Brown Company
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Chara

Cylindrical, whorled
branches with 6 to 16
branchlets around
each node.
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Nitella :

Branched multicellular algae that are often
confused with submerged flowering plants.

However, no flower and will not extend above
the water surface.

No odor and are soft to the touch, unlike Chara.

Light to dark green in color with forked, bushy
branches 1/16 to 1/8 inches in diameter.
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Flowering plant categories :

Emergent plants
Rooted floating plants
Free floating plants
Submersed plants

vorH# S % % & . %
s ( #
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Emergent plants

- Rooted in sediment

- Stiff Stems

- Most foliage above water

- Cattails, bulrushes, willows
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Lagoon Vegetation
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Rooted floating plants s
- Lilies, spatterdock, watersheld
- Rooted in sediment
. Leaves and flowers float on water
surface
H+R
. o000
Free floating plants HH
- Duckweed, watermeal, badderwort
- Not rooted in sediment
- Freely float in water
Submersed Plants see

Elodea, pondweeds, coontail
Rooted in sediment

Only flowering structure emerges above
water surface
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Specific Controls

71512006 Lagoon Vegetation

Chemical Control of Algae

Copper compounds

types
copper sulfate
chelated compounds

no restrictions

possible long-term effects
Bacterial populations
Oxygen debt
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Fate of Copper

Copper is removed from the water column
and deposited into sediments

Possibility of copper release from
sediments
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Biological Control of Algae

Biofilters
wetlands

Aquascaping
establish plant growth to will compete for
nutrients

Biomanipulation

increase number of invertebrate predators
upon the plankton/algae community
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Chemical Control of Algae sect
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(cont..) :
Diquat (Weedtrine-D, Diguat)
withdrawal time prior to water use for
irrigation
be careful not to stir up bottom muds during
application
eo0
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Biomanipulation H
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POND END OF STUDY
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Conclusions of Study

Limited success by ISU, Purdue and

University of MD researchers
stagnation

Success seen in two ponds
observational study

both ponds with supplemental aeration as well
as water movement
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Addition information on barley
straw
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Application rate estimated at 68 — 400+ pounds per
surface acre (5 to 30-g/m?.

Apply early in spring prior to algal bloom.
Maintain adequate oxygen levels.
Publication on barley straw application available at

EPA view is that barley straw can not be sold as a
pesticide to control algae (unregistered pesticide).
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Duckweed/Watermeal Control
Excellent - fluridone (Sonar™)

Fair -diquat (Weedtrine-D™ Diquat™) 2,4-
D (liquid ester)
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Cattail Control e

Excellent - glyphosphate (Rodeo™,
Pondmaster™)

Fair - 2,4-D
Fair - diquat (Weedtrine-D™, Diquat™)
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Potemogeton Control :

Excellent - endothall (Aquathol™,
Hydrothol™)

Excellent - fluridone (Sonar™)
Good - diquat (Weedtrine-D™, Diquat™)

71512006 Lagoon Vegetation

ese0o0e

eceoe

ecee
o0

Coontail Control

Excellent - diquat (Weedtrine-D™,
Diquat™), endothall (Aquathol™,
Hydrothol™), fluridone (Sonar™)

Good - 2,4-D
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Chemical Control - Summary

Algae
copper compounds or dyes
Submerged Aquatic Plants
endothall, diquat, fluridone, copper?
Emergent Plants
glyphosate, 2,4-D
Floating Plants
glyphosate, 2,4-D, fluridone
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Toxicity of Aquatic Herbicides
to Fish
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Trade Name vs. Active Ingredient

- 2,4-D

- AquaKleen, Aquacide, Navigate, Weedtrine Il

- Glyphosate

- Rodeo

- Fluridone

- Sonar, Sonar AS

- Elemental Copper

- Cutrine Plus, Earthtec, K-Tea, Lescocide-Plus

- Diquat

71512006

- Reward, Weedtrine

Lagoon Vegetation

Sonar

Casoron,
Norosac
Hydrothol

Herbicides Theoretical
Concentration (ppm)

0.05-0.22
1.0-1.50

0.05-3.0

96 hr LC-50

Bluegill
14

8

0.94
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Toxicity of Agquatic Herbicides sece

to Fish :

Herbicides Theoretical 96 hr LC-50
Concentration (ppm)
Bluegill

Rodeo - >1000
Aquathol K 1.0-3.0 343
Diquat 0.12-1.5 245
2,4-D, DMA 1.0-4.0 168

71512006
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Mammalian Toxicity

71512006
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A 150-Ib person would have to
drink 1,570 gallons of Reward®-
treated water every day over a life
time to get an adverse effect

Lagoon Vegetation

Compound LC50 mg/L (rats) Human Toxicity
Sodium arsenite 10 Taste-TSP
Aquathol 206 TSP-TBSP
Reward 230
Copper sulfate 470 -
24D 800-1000— Ounce-pint
Rodeo 5600 -t
-
Sonar >10,000 Pint-QT
7/5/2006 Lagoon Vegetation
o000
o000
o000
. . 44
Reasons for Fish Kills :
Direct Indirect

herbicide toxicity-

choice of herbicide
over-application

71512006

dissolved oxygen
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Cautions

Safety
Read the Label!

Be aware of decreasing oxygen levels
associated with decaying vegetation

Note possible effect on bacterial
populations
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Fisheries Renovation

Undesirable fish populations

Rotenone
restricted use pesticide
fish species tolerance

Low
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Other Problems

Muddy waters

often result of sediments coming in from
disturbed watershed

settle out sediments using biological or
chemical means
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Other Problems

Waterfowl use
Increased nutrient loading

71512006 Lagoon Vegetation

Other Problems

Muskrat and beaver damage

can have impact on both ponds and
surrounding vegetation

plant control
exclusion
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Muskrats

Build dens in banks 6-18" below surface
Burrow extends upward into bank

May cause leaks and collapse in poorly
designed ponds

Riprapping shoreline with large gravel from
one foot above to 3 feet below water surface
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Other Problems

Mosquitoes
control using fish or briquettes
eliminate weedy growth along lagoon shorelines.
mow bank vegetation frequently.
clear floating debris from the lagoon surface regul arly
Insecticides
Information from:
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Other Problems

Pond coloration
Euglena
bacteria
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Other Concerns

1512006 Lagoon Vegetation

Use of Unregistered Chemicals

Simazine

Common product names
Princep®, Caliber O
Toxic to many plants

Aquazine®
CIBA-GEIGY
1-year withdrawal prior to water being used for
watering livestock
Registered for aquatic use until April 1994

Concerns
EPA notes cautionary notes about simazine in March
1984

Concerns about ground water contamination
7i5i2006 Highly mobile in sandyeiearessits
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Blue-Green Algae

Usually found in small
concentrations
Main human risks
Skin irritation
Nausea if swallowed
Control
Limit nutrient inputs
New chemicals
Aeration
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Exotics
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New Exotic Plant

Brittle naiad
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Life Cycle
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Eurasian water-milfoil :
eo0
HE
Grub Infestation ¢
Digenetic trematodes (class Trematoda)
Black grub ( Uvulifer ambloplitis )
White grub ( Posthodiplostomum minimum)
Yellow grub ( Clinostomum complanatum ).
Information Sources
e00
o000
o000
oo
'Y
°
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Aquatic Extension Materials
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Web sites
nsi \‘\ u/pub:
PM 1352a ging | Fisherie Quality [Reprinted August 1992] 170K
PM 1352b Managing lowa Fisheries: Farm Ponds [August 1992] 55K
PM 1352¢ naging Fisheries: Cage Fish Culture [Electronic version November 2000] 307K
PM 1352d Managing lowa Fi lations and Conversic Fi [January 1997] 196K
PM 1352e ging | F eries: | 1 Farming For You? [Electronic version November 2000] 67K
PM 13529 Managing | Fish Ti it [November 1999] 96K
PM 1352h Managing lowa Fisheries: Getting Started Juaculture Enterpt [August 1992] 168K
PM 1352i Managing lowa Fi of ¢ er Compounc Juatic Systems [Revised March
1993] 98K
PM 1352 Managing lowa F quatic Plant \agement [March 1998] 377K
PM 1352k Managinc F eries: Building Quality 10s [December 1998] 170K
PM 13521 Managing lowa Fi Fre Aquarit germent [July 2003 ] 126K
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Joe Morris
Telephone: 515-294-4622
Fax: 515-294-7874
email: jemorris@iastate.edu
e Web site: http://mww.public.iastate.edu/~jemorris/
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