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South Florida Aquatic Plant Management Society

General Meeting Announcement

DATE: Thursday, August 25th, 2011
TIME: 8:00 A.M. —1:00 P.M.

Lake Worth Drainage District
13801 Military Trail
Delray Beach, FL 33484

Agenda
8:00am — 8:15am Registration and Refreshments
8:15am — 9:05am FDACS Core Training

Frank Dowdle / Agriculture Safety Training Agent
Palm Beach County Extension Service

9:05am — 9:55am EPA’s Numeric Nutrient Criteria — Rules and Regulations
Luna Phillips / Attorney at Law
Gunster,Yoakley & Stewart, P.A.

9:55am — 10:00am BREAK

10:00am — 10:50am Phosphorous, Algae, and Water Quality: Interrelationships and
Management Implications
Dharmen Setaram / Aquatic Specialist
SePRO Corporation

10:50am - 11:40am Climate Change Influence on Local Water Resources
Dr. Jennifer Jurado / Broward County Natural Resources
Planning and Management Division

11:40am — 12:30pm Effects of Hydrilla on Florida Freshwater Ecosystems
Ken Gioeli / Univ. of Fl / Institute of Food and Agricultural Sciences

12:30pm — 1:30pm Complimentary Lunch

Sponsored by SePRO
Dharmen Setaram

Five (5) C.E.U.’s will be available for paid members.* Three (3) Core!
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President’s Message Officers and Board Members - 2011
Officers 2011
Joel Wolf: President ...........coovuiiiiiiiiiiniineinn, T: 954.382.9766
Steve Montgomery: Past President ...................... T: 954.382.9766
Linda Wolonick: Secretary ........cc.ccovoeeviiiiiiinennn. T: 954.370.0041
Lydia Groves: Treasurer ..........c.coveveeiinninnen T: 954.370.0041
Joshua Glasser: Editor .........cocoveiviiiiiniiieiienes T: 954.414.4100
Board Members 2011
Mark Weinrub ..o T: 954.972.8126
Holly Sutter (10f3) ...oooviiiiiiiii T: 954.382.9766
John Keating (10f3) cooovviiiiiiiii i T:954.831.0756
Steve Weinsier (1 0f3) ... T: 954.382.9766
Adam Gardner (1 0f 3) .oooviviiiiiei i T:954.831.0754
James Boggs (2 0f 3) c.veviie i T: 863.557.0076
. . John Raymundo (20f3) ..., T: 561.965.4159
The summer of 2011 has been a very trying time for our JONN LEPAGE (2 0F 3) weeverereeeeeeeerees e, T 954.654.1150
industry. Water levels have been lower than | can Wes Tipton (1 0f 3) c..eeiiiiiiiiiiiieci e T: 305.370.4211
personally remember. What normally are lakes are looking Andy Hyatt (1 0f 3) ... T: 239.691.8953
more like deserts. Our experience in this industry will help
us persevere through these challenging times. Education ! The Francis E. "Chil" Rossbach
and exchange of ideas are invaluable. This is why it is

Scholarship Fund

most important now more than ever to attend our meetings

I f h other. .
to learn from each other Funds from the scholarship are used to help defray costs for
S

tudents taking classes related to the study of aquatic
environmental sciences or related areas. The scholarship is open
to anyone, and all are encouraged to apply. Applications will be
: accepted through the year and the scholarship awarded when a
: suitable candidate is found. Money raised by the Society
throughout the year partially goes to fund this scholarship, the

As an organization that covers all aspects of water
management, we are looked upon by the public to relate
and advise as to how to deal with current changes and how
to respect our uses of water.

S EEEEEEEE NN EE NN EEEEE NN EEEEEEENEEEEEEEEEEEEEE

Joel .WOlf = intent of which is to promote the study of aquatics. If you are
President = . . .
: interested in applying for the scholarship, please contact
: Scholarship Committee Chairperson Lydia Groves 954.370.0041
: for an application.
Why join the Florida Matisca C. Barsos
Exotic Pest Plant Council? Southeast Aquatic Sales

- Professional Products
Because there's a whole Sy'flgmta CmP Protecﬁon, lnc_

g
world of weeds waiting for you
gl syngenta o o
of the ramp . . . Tel 407-257-8043
Join FLEPPC online at www.fleppc.org fex 405 00T

General membership $30.00 Students $10.00 ‘syngenmprofmlonalproducts.oom
melissa.barron@syngenta.com

Membership includes
Wildland Weeds magazine

the FLEPPC newsletter Eﬂ’fslﬁmher ;:Slst&nce md our
workshops & training ustomer Service Center at: 866-Syngenta (866-796-4368)

an annual conference with CEUs

Take a walk on the dry side! UF %hi\tk)’i%i‘]‘fjrg
IFAS

Position Available

Assistant Professor - Weed Science 12-month, tenure-
accruing, 60% research 40% extension position in Fort Lauder-
dale Research & Education Center, IFAS,

University of Florida, Davie, FL

Call 954.577.6339 for more information

“ Cover Photo By Holly Sutter ”
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Upcoming Events

August 25, 2011
South Florida APMS General Meeting

Sept. 25-30, 2011
23rd Asian-Pacific Weed Science Society Conference
Queensland, Australia

October 10-13 2011
FAPMS, St. Augustine, FL

October 24-27 2011
TAPMS, Bandera, TX

October 26-28 2011
NALMS, Spokane, WA

January 17-19 2012
NEAPMS, New Castle, NH

Feb. 6-9, 2012
Weed Science Society of America
Big Island, HI

February 26-29 2012
MAPMS, Milwaukee, WI

Aug. 19-23, 2012
American Fisheries Society
St. Paul, MN

Feb. 4-7, 2013
Weed Science Society of America
Baltimore, Maryland

Feb. 18-22, 2013
International Herbicide Resistance Conference
Perth, Australia

SUBSCRIBE

TO THE

CALL LINDA

T

("
4, 5
'y
VANDIVER CONSULTANTS CORPORATION

VERNON V. VANDIVER, JR., PH.D.

OFrice: 352-376-9333
GAINESVILLE, FL 32653-6808 MosiLE: 954-683-1764
VANDIVERCONSULTANTS @ GMAIL.COM Fax: 352-336-4240
http:/iwww.aquaticweedmanagement.com
Aquatic and Terrestrial Weed Management Consulting and Research

9715 NW 63rD LaNE

J

—

" Phoenix

ENVIRONMENTAL CARE

“—\—..

Craig Smith
Territory Manager

13025 La Mirada Circle

Wellington, FL 33414

Phone: 561.301.8326

Fax: 561.793.6854
Craig.Smith @ PhoenixEnvCare.com

The Lake Experts

Trust the Pros Who Know

AES is uniguely suited to answer all "
your leke-related questions and help
you choose the right products for
any lake management application.
We are a world leader in lake
management, improving well
over 250,000 acres of lakes
since 1978. Qur expert staff

of 27 technicians and biclogists

is led by a PhD limnologist and
PhD engineer. Find clear
explanations of common lake problems
and advanced solutions in our free Lake
Management Reference and Catalog.

ECO-SYSTEMS, INC.
—————Sincel978

Visit thelakeexperts.com to find out more.

Phone: 407-886-3939 E-mail: aes@aquaticeco.com
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Plant of the Month

Spatterdock (Nuphar luteum) - The Misunderstood Beneficial Aquatic Plant;

Description
Spatterdock, also known as cow lily and pond lily, is an aquatic plant found in freshwater ponds and other slow-moving bodies of

water across parts of Europe, Asia, and North America. The scientific name of the plant is Nuphar luteum. It is part of the family
Nymphaeaceae, which is composed of water lilies.

The leaves of the spatterdock plant are most often seen floating on the surface of the water or growing several inches above the water
on long, sturdy stems. Some leaves may also be visible beneath the surface of the water. The roots of the plant are burrowed into the
bottom of the pond or lake.

Spatterdock flowers are yellow and appear "half-opened" at or above the water surface.

Ecological Importance

They are very important for the ecosystem since they provide shade for fish and cover from predators. They provide excellent habitat
for largemouth bass and sunfish; highly decorative----often planted in water gardens and required mitigation sites. It acts as a natural
filtration system to help uptake the nutrients in the water. The seeds are eaten by ducks.

Maintenance: All aguatic plants need to be maintained.

Yellow water lilies (spatterdock) can grow and reproduce rapidly if not maintained. This occurs when there is an excess of nutrients
in the pond.

Spatterdock (yellow water lilies) reproduce through both seeds and rhizome spread.

The strong odor of the yellow flowers attracts beneficial pollinators. Reproduction is from a seed, found in a pod in the flower’s center.
The plant begins growing beneath the water’s surface in early spring, emerging from the rhizome in which it survived the winter.

Spatterdock has been used as a food source in some cultures. The roots have served as an ingredient in soups and have been made
into flour. Some Native American cultures gathered the seeds for preparations similar to popcorn.

For medicinal purposes, the plant has been used to treat various ailments, including pain. More recently, it is gathered for cultivation in
aguariums.

Spatterdock should be grown in water that is free of strong currents or movements. The plant will grow best in clear water and can
quickly spread under the right conditions. This water lily will need at least partial sunlight to flower.

In addition to its benefits to humans, spatterdock is valuable to wildlife. The plant provides food and sanctuary for many different
aquatic species.

b Niuphar luteurm
J18996-Kerry Dressler,
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' Youth Environmental Alliance
p "Youth Leadership, Environmental Education and Fun!”
e ]
Cindy Davidson
6900 SW 21 st Court, Suite 8 - Davie, Florida 33317
(954) 382-0188 - Cell: (954) 649-7717 - Fax: (954) 382-9770
www.YEAfrog.org - email: cindy@YEAfrog.org

James Boggs, Jr.
Account Manager
Aquatics & IVM

V.M. 800-543-0630 HELENA CHEMICAL COMPANY
#2150 P.O. Box 1758
Mbl. 863-557-0076 Dade City, FL 33526-1758

Hm. Fx. 505-214-3393 Bus. 352-521-3538
Eml. boggsj@helenachemical.com Fax. 352-567-2083

TopFilm™

Make your treatments stick!
Reduce Spray Frequencies
Save Cost of Labor/Chemicals

44— With TopFilm™
www.Biosorb-Inc.com

Natural Products
Better for the Environment

Don’t throw your money away.

WhiteCap® SC herbicide controls many
troublesome aquatic weeds while helping
you control your costs.

Visit PhoenixEnvCare.com or contact
Craig Smith, at 561.301.8326.
Nk
Phoenix

EXVIRORMENTAL CARE

A Wild, Weedy Scourge

Cogongrass

The federal government is spending millions to
combat a nasty plant that is spreading like

wildfire

As a single plant, cogongrass is unassuming, bucolic even. But
in dense stands, it is a powerful vegetative force that alters
forests and forges monocultures. The plant, known as Imperata
cylindrica, has established itself on tens of thousands of acres
in Alabama, Mississippi and Georgia and on one million acres in
Florida, and it's spreading fast. “Cogongrass could become a
greater threat than kudzu or Japanese honeysuckle,” says
Stephen Enloe, an invasive plant specialist at Alabama’s

Auburn University.

Cogongrass not only forms into thick mats of thatch and leaves
that make it nearly impossible for native plants to survive, but it
also burns hotter than native species. After a burn, a six- to 12-
inch-deep rhizome network sends up new shoots, regenerating
themselves as soon as a month after the fire. This resilience
makes it a severe threat to forests, especially the pine stands
that make up a major industry in the South. Cogongrass is
estimated to cost Alabama alone more than $7.5 million per

year in lost timber productivity.

Heeding the call of worried scientists and others, the federal
government has spent millions in American Reinvestment and
Recovery Act money to fight the weedy scourge. These funds
are being used to detect and treat infested areas of cogongrass,
says Stephen Pecot of the Alabama Cogongrass Control

Center.

Very few methods fight cogongrass effectively, so researchers
are developing new ones. Investigators are testing herbicides,
deploying remote-sensing techniques for mapping large
infestations and detecting incipient patches that may be
obscured by trees or shrubs, and studying

cogongrass genetics to better understand the plants across

their U.S. range.

Continues on Page 7
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Joe Collins

Government Account Coordinator
Forestry & VM Group

UAP

UAP DISTRIBUTION, INC.

Performance Chaality Vafur

e Y Phone: 352-222-0655
uap \-:)ln' Fax. ~ 321-2260213
L joseph.collins@uap.com

2100 Moores Lane ® Mulberry, FL 33860

A RED RIVER
M SPECIALTIES

¢ o R P O R ATED
Dr. Tina Bond
South Florida Area Manager and Aguatic Specialist

PO Box 1454 » Davenport, FL 33836
Phone (407) 808-2035 + Fax (318) 226-6187
Tina.Bond@msi.com

WWWLITSL.COm

Cary Martin

REGIONAL SALES

MANAGER

Ecosystems
Natural. Clear Water. Guaranteed™

E-mail: cmartin@airmaxeco.com
www.alrmaxeco.com

6135 King Road « Marine City, M| 48039

Customer Care: (866) 424.7629
Fax: (810) 765.8600

A Wild, Weedy Scourge

Cogongrass

Continued from Page 6

A study published in May in the American Naturalist reported
that plants such as cogongrass grow best in nitrogen-rich soil,
suggesting that lowering the nitrogen content—perhaps by
boosting the number of nitrogen-devouring microbes in the
soil—might work. Says Enloe: “With persistence, it can be dealt

with, but it requires a lot of land managers to kick it up a notch.”

Credit: Scientific American

I At

RESOURCE MANAGEMENT, INC.

Andy Fuhrman

Phone: 954.382.9766
Fax: 954.382.9770

6900 SW 21st Court . Building 9
Davie, Florida 33317

www.allstatemanagement.com
afuhrman@allstatemanagement.com

INCORPORATED SINCE 1982

YCOPANS,

.\'.

PRINTING ¢ GRAPHICS

2087 N. Powerline Road
Pompano Beach, Florida 33069

info@copansprinting.com

Telephone: 954.971.1077
Facsimile: 954.960.0260

www.copansprinting.com




Page 8 www.sfapms.org

Budget Cuts Would Eliminate The Nation's Only
Federal Research Program For Aquatic Weed Control

The US Army Corps of Engineers Aquatic Plant Control Research Program (APCRP) is the Nation’s only federally authorized
research program directed to develop technology for the management of invasive aquatic plant species. With its origins arising in the
River and Harbor Act of 1958, APCRP was officially established in 1973 at the US Army Engineer Waterways Experiment Station

in Vicksburg, MS. Since then, the program has provided research and technology development in the areas of chemical, biological,

mechanical and integrated control strategies, as well as ecological studies.

The first budget blow to the program occurred in 1995, when its funding was cut by 65%. This was one of the landmark events leading
to the establishment of the AERF in 1996, which established a Cooperative Research and Development Agreement (CRDA) with the
program. This agreement allowed the private sector to fund research conducted by the APCRP scientists. Since that time, the
program has been funded at approximately 50% of its previous peak budget level, supplemented by projects conducted through the
AERF CRDA and other sponsors. It's during this period of partnership between APCRP and AERF that we have seen the surge in

new products and technologies for the control of aquatic weed species.

Now this program faces complete elimination from the 2012 budget. This action has led to an outcry in the weed science community
and letters have been sent to the Assistant Secretary of the Army for Civil Works from the Weed Science Society of America and its
regional chapters, The Aquatic Plant Management Society and its regional chapters, as well as the AERF, urging restoration of the

program’s funding at $4 million for FY 2012 (1 October 2011). In part, the letter from AERF says:

Through the AERF/APCRP collaboration, a strong relationship has finally been established between the US Environmental Protection
Agency, the Corps, and other Federal agencies for registering new environmentally compatible products — essentially doubling those
available for aquatic use since 2002. This revolutionary process has occurred while simultaneously refining and streamlining the
registration process utilizing a peer-reviewed science-based approach. Leveraging APCPR and AERF resources is a key to
maintaining this meaningful and critical interaction with the regulatory community. More products are under development, but those

may be lost to managers if the CRADA partnership is dissolved due to lack of Corps funding.

Clearly the APCRP is of vital importance to the maintenance of water resources, transportation infrastructure, environmental
sustainability, and National security. Unfortunately, with an unbudgeted APCRP and the loss of leveraging capabilities that this Corps

program provides, our important cooperative work will be greatly diminished and he Nation’s water resources will suffer for it.

Without this program there will be no National R&D effort for aquatic plant control.
David G. Petty;
NDR Research
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Fisheries Management & Sustainability

Establishing and maintaining a sustainable fishery is a major goal in lake management. A diverse fish population is not only an
excellent indicator of the overall health of a lake, but has many other benefits as well. A well-balanced fishery can assist the natural
biological and chemical processes of an aquatic system, improving water quality and esthetics. Sustaining populations of grass carp
and mosquitofish can help control infestations of undesirable aquatic weeds and mosquitoes. Fish species such as largemouth bass,
bream and black crappie provide excellent sport fishing opportunities.

Fish population surveys provide information about species composition, sizes and population densities. They also provide information
necessary to maintain and improve a waterway system. A lake is a living ecosystem in which all components are interrelated, and a
lake changes as it ages. For a waterway to support a productive fishery, some of the variables need to be regularly evaluated and
maintained in order to keep pace with the evolving aquatic community.

Diversity and Population Density

Diversity and density in a fishery refers to the mixture of different species and the number of each species existing in a particular
ecosystem. A successful management program promotes species diversity in a lake and maintains a balance between predator and
prey populations. This balance ensures that no particular species becomes too dominant and uses all of the resources available.
Monitoring populations also includes an evaluation of levels of undesirable species, such as certain nonnative fish. Some undesirable
species can outcompete more desirable species and cause effects to the lakes ecosystem.

Habitat and Cover

Adequate habitat and cover is necessary for fish populations to become self sustaining. Without protective cover, many fish
populations become exceedingly susceptible to predators such as birds, otters and raccoons. Appropriate habitat includes areas that
fish need to find food, and to spawn. Without these sanctuary areas, stocked populations will dwindle in a relatively short period of
time. A sound habitat needs to include “nursery” areas to give newly hatched and fingerling fish sheltered areas to forage and grow,
protected from predation by larger fish and animals.

Excessive levels of vegetation also create problems for a fishery in a lake. Since plants provide important habitat and cover for fish,
many vegetation-associated species such as bluegill can be present in such high densities that limited food resources can limit their
growth, and ultimately their size. Excessive plant densities can also reduce prey-capture efficiency of predators such as largemouth
bass, which can lead to reduced body condition and growth rates. The end result can be fewer quality-sized sportfish in the lake.
Obviously, excessive plants also reduce recreational opportunities such as fishing, swimming and boating.

Credit: Steve Montgomery; Allstate Resource Management
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Aquatic Plant Resistance to Herbicides

Recently, aquatic plant managers have been introduced to the reality of weed resistance to aquatic herbicides. In Florida, hydrilla
(Hydrilla verticillata (L.f.) Royle) has developed resistance to fluridone (MacDonald et al. 2001, Arias et al. 2005), and a species of
duckweed (Landoltia punctata (G. Meyer) D.H. Les and D.J. Crawford) was identified that developed resistance to diquat (Koschnick
2005). Although the full extent of fluridone resistant hydrilla (FRH) is not known, it occurs in many of Florida’s largest water bodies
that have had historical hydrilla problems. Diquat resistant duckweed is less widespread. Weed resistance to aquatic herbicides is an
emerging issue in aquatic plant management, and education and research are keys to managing this problem.

Herbicide Resistance and Tolerance

First, what is resistance? Resistance occurs in a plant species that was originally susceptible to an herbicide, but over time control is
lost through the selection of an existing resistant individual or biotype. Think of it as a form of natural selection. There are slight
genetic differences between plants in the same population. When the same herbicide is used repeatedly, a strong selection pressure
is exerted for individuals with the genetic make-up that allows these plants to resist the herbicide and survive, and then increase their
presence in the population. It is important to emphasize that the herbicide does not cause a mutation or create a super plant, and you
can't visually discern the difference between a resistant versus susceptible individual. For example, hydrilla was initially susceptible to
low use rates of fluridone, but over time a population was selected that was no longer controlled at these recommended use rates,
and the appearance of the individual plant is the same. Additional applications of fluridone facilitated the spread or increased the
proportion of a resistant biotype throughout the waterbody.

There are also concerns about cross-resistance, which is resistance to different herbicides with similar modes of action. This should
not be confused with multiple resistance, which is resistance to multiple herbicides with different modes of action. Experimentally, we
have shown cross-resistance under laboratory conditions. Diquat resistant duckweed is also resistant to paraquat because both these
herbicides kill the plants by stopping the same biochemical process. In hydrilla, fluridone inhibits the enzyme phytoene desaturase.
FRH is also resistant to norflurazon and several other herbicides that inhibit the same enzyme. There have been no cases of multiple
resistance or resistance to at least two different modes of action by aquatic plants.

In contrast to resistance, tolerance is the term used to describe plants that have never been susceptible to a particular herbicide or
class of herbicides at labeled use rates. For example, aquatic grasses tend to be tolerant of compounds such as 2,4-D and triclopyr.
Likewise, a plant such as hygrophila has proven to be fairly tolerant of all currently registered aquatic herbicides. While the terms
resistance and tolerance have often been used in the same context, they have very different meanings to those in the field of weed
science. Resistance is the result of a trait that is selected for, whereas tolerance is an inherent ability to survive the herbicide
application. Tolerance may be biochemical (e.g. metabolism), the result of reduced uptake (e.g. thick cuticle), or other means that
allow some plant species to tolerate the herbicide.

In theory, “every” plant species has a biotype that is resistant to “every” herbicide. The question becomes: Has it been selected for
yet? The chances of selecting for that “one” individual increases in areas with repeated use of the same herbicide and widespread
weed populations. Resistance is not a new subject with herbicides, but it is new in aquatics. There are currently over 177 plant
species (>295 biotypes) that have developed resistance to herbicides worldwide, with approximately 70 species in the US, with most
occurring in agricultural systems (www.weedscience.org).

There are four main mechanisms of herbicide resistance in plants. Some herbicides target or prevent formation of a key enzyme.
Resistant biotypes have an alteration at the site of action that prevents an enzyme-specific herbicide (e.g. fluridone, ALS inhibitors)
from affecting the target site. Resistance can also result in biotypes that have greater ability to metabolize or detoxifiy the herbicide
(e.g. substituted ureas). Herbicides can also lose their effectiveness due to being compartmentalized or bound-up prior to getting to
the site of action, or due to reduced transport or movement of the chemical (e.g. glyphosate). Finally, resistant biotypes may have
reduced uptake of the herbicide into the plant or movement to the site of action inside the cell.
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There are certain characteristics of herbicides that can lead to an increase in the development of resistance. Some herbicides, such
as copper and endothall, kill cells by destroying membranes and shutting down respiration and photosynthesis, essentially affecting
several cell processes simultaneously. In contrast, the more specific (simple) the mode of action the greater the chance of selecting
for a biotype with one of the 4 resistance mechanisms. Herbicide characteristics and use patterns that favor resistance include: 1)
use of compounds with similar or single modes of action; 2) persistence in the environment; and 3) products that are commonly or
repeatedly used (high market share) due to the lack of effective or cost-effective alternatives.

Aquatic Plants and Herbicide Resistance

How many duckweed plants in a 10-acre pond? Ten billion? That is not out of the question if you assume a frond is 0.125 inches
long by 0.0625 inches wide and consist of a single layer of plants (~800 million per acre). Even if 0.0000001% of the duckweed plants
have one of these 4 resistance mechanisms (altered site of action, metabolism/detoxification, reduced transport, or reduced uptake/
movement to site of action) and 9,999,999,999 plants are killed by your treatment, 1 may survive. Dense infestations of hydrilla and
duckweed are characterized by the presence of huge numbers of meristematic growing points in an aqueous environment. Moreover,
this is also characteristic of numerous other aquatic plants.

Weed characteristics can also contribute to the development of resistance, especially characteristics that can increase genetic
diversity in the weed population. These characteristics may include species with high reproductive rates (e.g. high seed production,
asexual budding), short seed longevity, and species with naturally diverse genetic make-up. Also, once a species develops
resistance, the resistant biotype must be able to compete and survive against susceptible biotypes in the absence of further selection
pressure.

To reduce the chances of resistant populations developing in the aquatic environment the following practices are recommended: 1)
alternate modes of action or use herbicide mixtures 2) utilize chemical, biological, and mechanical control options when feasible; 3) do
not use herbicides with the same mode of action repeatedly, and 4) treat weeds when infestations are low. By following these
recommendations, you will reduce the chances that a “single duckweed plant” will survive long enough to create a large population of
resistant plants. The main key to weed resistance management in terrestrial systems has been alternating crops and herbicide
modes of action. While we are limited in our ability to alternate our “weeds” in aquatic plant management, we can consider changing
our herbicides or mixtures.

Aquatic weed control is conducted with very few herbicide choices, and managers are often heavily dependent on one or two standard
herbicides for a particular weed species. Factors impacting these use patterns include cost-effectiveness, use restrictions, and
selective properties of the herbicide. This reliance, coupled with the limited number of herbicides registered in aquatics, surprisingly
has not resulted in widespread development of more resistance issues. While techniques such as biocontrol and mechanical control
are well known, herbicide programs are generally implemented when neither of these options is feasible due to the scale of the
problem or the need to provide predictable management results. Moreover, issues such as crop rotation, herbicide rotation, and pest
scouting that are familiar to traditional integrated pest management programs in terrestrial agriculture have not proved to be easily
incorporated into aquatic plant management programs. Therefore, in aquatics we are unable to utilize many terrestrial weed
recommendations for reducing the potential for resistance development.

Mueller et al. (2005) discuss proactive weed management versus reactive weed management as it pertains to resistance. Most
people employ a reactive strategy, which means “don’t do anything until resistance occurs”, since it won’t happen to me in “my lake”.
This is driven by economics and often we wait until weeds are widespread (crisis) in order to gain public support and funding for
operations. It is difficult to switch to more expensive management methods due to the priority of controlling weeds at the lowest cost
in public funds. The proactive strategy involves determining what you can do to delay the onset of resistance since it will eventually
happen in “my lake”, and try to protect the currently registered products. Rotate herbicides, don’t treat every year with the same mode
of action at the same site, and use herbicide mixtures. However, this strategy typically comes at a cost, and scientists have not yet
determined the most practical means of accomplishing this.
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New Product Development and Resistance Considerations

The Agrichemical industry and state/federal scientists are trying to bring new herbicides and tools to the market to give managers
more options for managing aquatic plants. In the last 5 years, 3 new herbicides have been registered for aquatics (triclopyr, imazapyr,
and carfentrazone). Currently, there are 4 additional herbicides with experimental use permits (EUP) granted by EPA or applied for
(penoxsulam, imazamox, flumioxazin, and bispyribac sodium), and hopefully more will be submitted for EUP status in the near future.
While these new EUP products typically have good toxicity profiles that will aid in the aquatic registration process (some are classified
as reduced risk products), they also have a single site of action in plants, which increases the chances for resistance to occur.

For example, 3 of the herbicides currently being developed for hydrilla control are classified as acetolactate synthesis (ALS) inhibitors
(penoxsulam, imazamox, and bispyribac sodium). ALS-inhibitors affect a single enzyme necessary for amino acid/protein synthesis in
plants; acetolactate synthase, and there are about 50 ALSinhibiting herbicides registered in the U.S. While most of these ALS
compounds will likely prove active on hydrilla, resistance development to one of these products could lead to wide-scale cross-
resistance (Tranel and Wright 2002), or resistance to all 50+ ALS-inhibiting herbicides. Resistance to ALS inhibiting herbicides has
occurred in terrestrial sites over a relatively short period of time (few years) compared to other herbicide families such as the triazines
(10 to 20 years). The first documented case of resistance was only 5 years after ALS herbicides were commercialized in 1982.
Today, there are more plant species resistant to ALS herbicides than any other herbicide, including the triazines, which have been

used for approximately 20 years longer than the ALS herbicides.

There are numerous species of wetland plants [e.g. Limnophila sessiliflora (Vahl) Blume] that have developed resistance to ALS
herbicides in rice, and over 16 plant families have representative species that have developed resistance to ALS inhibitors (Heap
2005). This suggests that ALS resistance will occur in submersed aquatic species, unless active steps are taken to prevent this from
happening. While recognition of this potential is an important first step, it is also important that resistance management strategies be
put in place prior to wide-scale use of these products.

Based on the experience with large-scale fluridone use and the proven ability of hydrilla to develop resistance, developing programs
for resistance management are critical to protect the long-term viability of ALS herbicides. In addition to ALS chemistry, there is a
strong need to identify an alternate mode of action that can be used in rotation with other management tools.

The number of herbicides or modes of action for use against hydrilla is limited. There are approximately 300 herbicides registered in
the US representing 6 general modes of action (photosynthetic inhibitors, amino acid/protein synthesis inhibitor, cell division/growth
inhibitors, cell membrane disruptors, pigment synthesis inhibitors, and growth regulators). Many of these compounds are too toxic for
aquatic use (diuron, trifluralin, etc.), many do not control hydrilla (2,4-D, glyphosate, etc.), and many are off patent (dicholbenil,
simazine, etc.), which greatly reduces the potential for incurring high registration costs. Decisions on registration and use of aquatic
herbicides made in the next few years will determine managers’ abilities to control aquatic weeds, particularly hydrilla, 20 years from
now.

The situation in Florida for hydrilla control is particularly problematic because of the widespread occurrence of fluridone resistant
hydrilla in many of the economically important large lakes of central Florida. If a cost-effective ALS-inhibitor is registered for use by
2007, there will be pressure for frequent use of this herbicide. If the ALSinhibitors are used annually, will resistance to ALS-inhibitors
also occur, making hydrilla resistant to both fluridone and ALS compounds? Then what? Ideally, to protect the use of ALS compounds
in fluridone resistant hydrilla, we need another mode of action. The herbicide rotation should at least be ALS-new mode of action-
ALS-new mode of action. In waters where fluridone susceptible hydrilla occurs (in parts of Florida and rest of the U.S.) then
registration of the ALS inhibitors will provide one more tool that can be rotated with traditional chemistries and other control
techniques. In this way, the chances of developing fluridone or ALS resistance (or any herbicide mode of action) should be greatly
reduced.
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Currently, resistance to aquatic herbicides is isolated to Florida. There are no documented cases of resistant aquatic plant species
outside Florida. Yet, resistance will not be a problem isolated to Florida, and duckweed and hydrilla are likely not unique in their ability
to develop resistance. It is best to take a proactive strategy where and when you can to delay resistance. While this may result in

incurring greater costs in the short-term, the loss of our limited aquatic herbicides is a much greater cost in the long run.

Individual resistant plants appear the same as susceptible ones.

Credit: University of Florida, IFAS Extension
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Name:

Company:

Address:

City: State: Zip:
Telephone: Fax: Email:

SFAPMS Annual Sponsorship (Please check one level)
(Includes recognition at all conference/workshops in 2011, and recognition in the
Hydrophyte, and SFAPMS Website)

Sponsorship/Participation Options (Please check as many as you would like)

“Chil” Rossbach Scholarship Fund (any amount is appreciated ........................ ' $

Student Membership.............cooooiii i $5
Non-Member EVeNnt AtENAANCE. .. .....ovi it e eaaaens $10
Individual Membership... . i $35
Four Business Card Ads in Hydrophyte (attach but do not staple) .................... $ 125
DOOr Prize (ONE MEETING) ... ... ettt ettt e et e e e e et e n e $ 10-75*
Raffle Prize (0N MEELING). ... vuiie i e e e e e e $ 150*
Four v» Page Ads in Hydrophyte (provide original layout)................cooeiiinnee. $ 200
Four . Page Ads in Hydrophyte (provide original layout).............ccovoiiiiiiinin, $ 400
Meeting Merchandise Sponsorship (your logo & SFAPMS logo will be included $ 500
on item)
Full Page Ad in Hydrophyte (provide original layout).............c.ccooiiiiiiiiinnnn. $ 800
0] o $ 1,250
Y1 A7 $ 1,000
BIONZE oo $ 750
Total for all Sponsorship/PartiCipation .............ooviiiiiiiiiii e e $

Please send this form with a check made payable to:
South Florida Aquatic Plant Management Society
6900 SW 21st Court

Building 9

Davie, FL 33317

You can now make payment online via our web site at www.sfapms.org
Thank you for you participation and support.
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Aquathol® K and Aquathol®
Super K Aquatic Herbicide

For selective control of
Hydrilla, Curlyleaf Pondweed,
Coontail and other Invasive
and Nuisance aquatic plants.

Hydrothol® 191 Aquatic
Herbicide & Algicide

A broad-spectrum herbicide
and algicide. Hydrothol® 191
provides a companion product
or an alternative to copper

algicides when controlling
difficult algae species.

Exotic invasive aquatic plants such as Hydrilla, Eurasian Water Milfoil,
Curlyleaf Pondweed, Water Chestnut and Water Hyacinth can be
detrimental to a healthy fishery in lakes across the country.

These invasive plants when left unmanaged can alter the ecosystem of
lakes and reservoirs, causing a decline in the fishery, as well as interfering
with other valued uses of waterbodies.

The Authoritative Leader in Aquatic Habitat Management

Successful aquatic habitat management is all about achieving a balance
in the aquatic ecosystem. United Phosporus, Inc. offers assistance and a
full line of aquatic products for properly managing exotic and invasive
plants and algae to achieve and maintain a healthy aquatic environment
for native aquatic plants.

Always read and follow label directions and precautions. Aquathol and Hydrothol are
registered trademarks of United Phosphorus, Inc. Copyright 2009 United Phosphorus, Inc.
United Phosphorus, Inc.

To OBTAIN A COPY OF OUR VIDEO, AQUATIC PLANT AND HABITAT MANAGEMENT, CALL 1-866-287-9190 WWW.Upi-usa.com
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Jeremy Slade
Accounts Manager, Aquatics

United Phosphorus, Inc.

4003 NW 65th Avenue

Gainsville, FL 32653 Mobile: 662-617-4571
Www.upi-usa.com Email: jeremy.slade@uniphos.com

3 Caution Label:
' F-30 Algae Control

$10-14 per pallon

EPA Brpumred & N5 lppewmd

Phone: 349 582.5414
[ )l’ver'si[ ed 4 \Valerﬁcapes

Josh Glasser

954.414.4100
Mobile: 561.715.6105
9900 5. Andrews Ave
Ft. Laudlerdale, FL 33316

josh@mCentrik.com
mCentrik.com

@CentriK

centralize your marketing

April 2011 - South Florida APMS General Meeting
- Sunset Lakes Municipal Complex
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— BRANDT

Karen Jarrett kjarrett@brandtconsolidated.com
Inside Sales Manager _ IH2he SN
Aquatics, Turf, Lawn & Garden SR R O LY g1 |

Tel 8665375358 Brandt Consolidated Inc _ radf

281 655 1201 20011 Queens Oak Court L S - ' . P
Cell 2817939955 Spring Texas 77379 USA \ HBU =
Fax 281655 1202 www.brandtconsolidated.com _ ' AT

- AQUAMARINE

Aquatic Plant Harvesting Systems

1444 SOUTH WEST AVENUE
WAUKESHA, WISCONSIN U.S.A .53189
262-547-0211 FAX 262-547-0718
www.aquamarine.ca

Phillip A. Nogalski Manager

Because Tomorrow Matters

Our mission is to aid in the
maintenance of clean & beautiful
waterways worldwide through
the use of environmentally safe,
nontoxic surface water
management equipment.
Discover the many ways our
innovative solutions can
rejuvenate your lake or river.
Aquarius Systems... caring about

day-"to, make a difference for
., tomo rrow.

Trash Skimmers Aqualic Vegelation Shredders

Phone 262-392-2162
AQUARIUS Toll Free 800-328-6555

{///////// : SYSTE MS info@aquarius-systems.com

www.aquarius-systems.com
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www.sfapms.org

AP.M. ne. (954) 444-1319

Aquatic Plant Monagement ue.
AR Suanes, Hontieubbunist

Witigation Contractors Coastal Revegetation
Habitat Restoration Hative Plant Pueyors
Exatic Plant Conbrol Honticubtwral Sewices
Loke Waonagement Londscape Conbracton

Mitigation Specialists
Planting, Monttoring & Maintenance

NATURAL HABITATS INC.

WETLANDS CREATION & MANAGEMENT
Palm Beach: (7723731-3711

Broward;  (954)370-9337
Fax: (7TATE-3790

INGRID JIMRLUSTI
President

4085 5. W, Honey Terrace
Falm City. Florida 34500

Dow AgroSciences LLC
P.O. Box 942

Sarasota, FL 34230
941-955-2487
866-435-3095 Fax
334-319-4130 Mobile
Email: tpoley@dow.com
Internet: www.dowagro.com

%MDOW AgroSciences

Tiffany Poley
Sales Representative

Al Clarke
Southeast Territory Manager
Corporate Regional Office

801 Dayton Avenue, P.O. Box 667 250 N. Castleford Ct.
Ames, lowa 50010 USA Longwood, FL 32779
515-232-5907 mobile 407-474-8303
800-232-5907 FAX 515-817-0780
FAX 515-232-5961

al.clarke @ beckerunderwood.com

-----

www.beckerunderwood.com

ECO-SYSTEMS, INC.

—Since1978

23095 Apopka Blvd
Apopka, FL 32703
Phone: 407-886-3939
Tech Line: 407-598-1401
Fax: 407-886-6787
Email: AES@AquaticEco.com
Web: AquaticEco.com

Aquatic Vegetation Control, Inc.

Environmental Management

Todd J. Olson, CLM
Chief Marketing Officer

1860 W. 10th Street

Riviera Beach, FL 33404

P: 561.845.5525 Ext. 309

C: 561.719.9488

F: 561.845.5374

email: tolson@avcaquatic.com

www.avcaquatic.com

o~

Association Management ¢ Conferences/Seminars
Projects/Virtual Staffing
8930 State Road 84, No. 316 » Davie, FL 33324
phone: (954) 370-0041 e facsimile: (954) 382-1893
email: linda@expertbizsolution.com

ExpertBusinessSolutions, Inc.

You Have Projects - We Have Solutions!

Linda M. Wolonick
President

Lake & Wetland Management, Inc.

serving Florida sinCe 1992

Stu Fischer

Mobile: 561-719-7373 - Nextel: 158*57480*2

9218 87™ Place South * Boynton Beach, Florida 33472
Pffice: (561) 735-3732 « Fax:(561) 735-0516 * email: lakeandwetland@aol.com

www.lakeandwetland.com
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Allstate has the experience, knowledge, and friendly service that hundreds of property owners have

come to depend on.

& Lake Management + Fish Stocking + Debris Removal

& Wetland Management & Native Plantings 4 Water Quality

& StormWater Systems + Fountains # Aquatic Pest Control

& Upland Management < Erosion Control & Environmental Consulting

¥ Alltate

RESOURCE MANAGEMENT, INC.

Call Now for a FREE Site Review

954.382.9766

allstatemanagement.com

YOUR LEADER IN RESOURCE MANAGEMENT

Alachua, FL Dundee, FL Mt. Dora, FL
386-462-4157 863-439-1551 352-383-8139
Belle Glade, FL Ft. Pierce, FL Palmetto, FL
561-996-6200 772-464-8660 941-722-3253
Dade City, FL Homestead, FL Plant City, FL
352-567-5622 305-248-3012 813-759-1111

Delray Beach, FL Immokalee, FL Wauchula, FL
561-499-0486 239-657-3141 863-773-3187

Bonnie Figliolia James Boggs Polly Ellinor
407-256-2342 863-557-0076 813-376-3966

People...Products..Knowl

Helena Chemical Company « 2405 N. 71st St. » Tampa, FL 33619
813-626-5121 » www.helenachemical.com

N @rb-3

solutions
IRixddirlech

Product Manager

environmentally safe enzyme solutions




IT PAYSTO

The Hydrophyte is circulated to hundreds of
aquatic applicators, governmental agencies
and environmental resource managers
throughout the state of Florida.

Ads in The Hydrophyte support the SFAPMS
organization and brings important information
to people in our industry.

The Hydrophyte has proven to be a wise
investment among industry professionals.

The Hydrophyte

South Florida APMS
6800 SW 21st Court
Building 9

Davie, FL 33317

www.sfapms.org

Thank You To
Our Sponsors

&
syngenta

People... Products... Knowledge?..

A RED RIVER
M SPECIALTIES



