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Aquatic Plant Management Plan

 Prevention

e Assessment

o Site-specific
management




Prevention

* Prevent invasive
species introductions

— Signage

— Regulations




Environmental Impacts of Aquatic
Plant Management

e All have environmental impacts on nontarget species
and ecosystem processes

e |mpacts are both direct and indirect

e |mpacts have not been determined for some
techniques




Unequal Perceptions of Techniques

e “Chemicals are ‘poisons’ put into the water;
therefore are bad”

e “Harvesting is just like cutting your lawn, so it isn’t
bad”

o




Direct Effects

e Specific and direct mechanism of effect

— Grass carp eats plants (target or nontarget)
— Herbicide kills plants (target or nontarget)




Indirect Effects

e Operates through a separate step or process

— Dredging deepens the water, making it too deep
for plants

— Herbicides kill plants, which reduces refugia for




Aquatic Plant Control Techniques

 Biological Control
« Chemical Control
« Mechanical Control
* Physical Control
“Institutional Control”
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Potential Environmental Impacts

e Water quality
e Plankton
 Nontarget plants )




Biological Control

Insects
— Classical
— Native

Grass Car




Grass Carp

° Advantages * Disadvantages
: — “All-or-none” response
— Effective _ >
_ — Not selective
— Inexpensive

— Cannot control feeding sites
— Long-term — Cannot stop fish




Environmental Effects of Grass Carp

Abstract.—We investigated effects of triploid grass carp Ctenopharyngodon idella on aquatic
macrophyte communities, water quality, and public satisfaction for 98 lakes and ponds in
Washington State stocked with grass carp between 1990 and 1995. Grass carp had few
noticeable effects on macrophyte communities until 19 months following stocking. After 19
months, submersed macrophytes were either completely eradicated (39% of the lakes) or not
controlled (42% of the lakes) in most lakes. Intermediate control of submersed macrophytes
occurred in 18% of lakes at a median stocking rate of 24 fish per vegetated surface acre. Most
of the landowners interviewed (83%) were satisfied with the results of introducing grass carp.




Classical Insect Control

 Advantages e Disadvantages
— Public perception — No agents for several
— Low cost after R&D target invasive plants

— Long_term — Long t|me for R&D




Native Insect Biocontrol

» Advantages * Disadvantages

— Pubhc perception — Not an Operationa|

: : technique at this time
— Avoid quarantine .

period and problems

— Unpredictability of
results




Fungal Pathogens

e Advantages e Disadvantages
— Typical plant diseases — No operational
that can be effective formulations

— Can be combined with — To date, only a “contact

”




Native Plant Restoration

 Advantages e Disadvantages
— Provides habitat for — Not a control
aquatic organisms technique

— May retard reinvasion — Restorative




Contact

Chem|Ca| — Carfentrazone ethyl

— Complexed copper

Control oL
— Endothall
— Flumioxazin

Systemic
- 2,4-D




Aquatic Applications of Herbicides

e Herbicides are applied
to water, and plants
take up from water




Concentration / Exposure Time

TRICLOPYR vs MILFOIL




Contact Herbicides

 Advantages e Disadvantages
— Requires only a short — Does not kill entire
exposure time (6-24 plant
hours) — Requires more than

— Br ne treatmen r




Contact Herbicide Impact

A nearly monotypic population of egeria (Egeria densa Planch.) was interfering with
recreation in a popular lake in southwest Washington. In June 2003 the littoral zone was
treated with the contact herbicide diquat (6,7-dihydrodipyrido [1,2-a2’,1'-c] pyrazinediium
dibromide). Aquatic plant frequency and biomass data were collected on all submersed
species before treatment, and eight weeks, one year and two years after treatment. Water
quality and herbicide dissipation data were also collected before and for one season after
the treatment. Results from the aquatic plant data showed a significant reduction in egeria
frequency and biomass after the herbicide treatment, although the species did not
disappear entirely. Two native submersed species, water moss (Fontinalis antipyretica




Systemic - 2,4-D

 Advantages e Disadvantages
— Selective — Public perception
e Eurasian watermilfoil — Does not work on some
— Intermediate exposure plants

im
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Systemic - Fluridone

 Advantages e Disadvantages
— Broad spectrum — Selective only at very
— Very low concentration low rates

(5-25 ppm) — Very long exposure




Mechanical Control

 Hand pulling
e Cutting
e Harvesting




Hand Harvesting

e Advantages e Disadvantages
— Low technology — Very labor
— Widely used in intensive
many parts of the — Not practical




Cutting / Harvesting

e Advantages e Disadvantages
— Direct relief — Not selective
— Immediate efficacy — Short-term control (2-3

— Moderately expensive harvests per season)

~Ny




Total Fish Impact: Largemouth Bass
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Diver-operated Suction Harvester

e Advantages e Disadvantages
— Selective (dependent on — Very limited areas
operator and — Very slow

environment) — Expensive




Rotovating

 Advantages e Disadvantages
— Longer term than other — Turbidity
meChanical (On EuraSian — Spreads fragments

watermilfoil)

— Limited environmental




Physical Control

Dredging
Drawdown
Benthic Barrier
Shading




Dredging

e Advantages e Disadvantages
— Very effective — Very expensive
— Very long term (~$6,000/acre)

— Not selective




Drawdown

e Advantages e Disadvantages
— Effective — Not selective
— Very inexpensive — Impacts on other

(~S0/acre?) organisms (?)




Drawdown and Nutrient Loading

Studies on lake sediments showed that drying and freezing, as would occur during the
management practice of water level drawdown, increased the release of phosphorus from
the sediments over controls. P release from sediments increased as a result of drying
in all ten lake sites studied, but the amount of P released varied significantly between
sites. ... Freezing of sediments also resulted in increased nutrient release, with 70 times
more P released from frozen sediments compared to unfrozen controls. The full effect of
freezing was realized within 3 days. The combined effect of drying then freezing did not
increase the amount of P released above that of sediments that were frozen without prior
drying. P release as a result of drying was significantly correlated with sediment P and




Benthic Barrier

e Advantages e Disadvantages
— Effective — Small scale
— Broad spectrum — Expensive

— Immediate effect (~$3,000/acre)




Institutional Control

e Quarantine
* Regulation
* Prevention




Institutional Control

e Advantages e Disadvantages
— May prevent problems — May not redress current
from happening problems
— May improve water — Does little to alleviate

juali r the long hort-term problem




“No Control”

Shows a lot of hope:
— Hope the plants go
away
— Hope the people




In other words...

 The problem (invasive aquatic plants like
hydrilla and Eurasian watermilfoil) are worse
than the potential solutions; that’s why we
would manage these plants.




Environmental Impact

e All techniques have positive and negative
environmental attributes

e Evaluate true environmental impacts of all
techniques, not “public perceptions”




Acknowledgements

| thank the Aquatic
Ecosystem Restoration
Foundation, who kindly
provided this opportunity




Contact Information

Dr. John D. Madsen
USDA-ARS, EIWRU

Univ. California-Davis

Dept. of Plant Sciences, MS 4




