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’ - B+ T 1887 Caloosahatchee River (4 x 35)

1881—88 H. Disston Drainage Canal

1882 Caloosahatchee (7 x 100);
atanzas Pass Madified 1910 (12 x 200)
tb-EStero 1891 Charlotte Harbor (12 x 200)
a 1902 Orange River (4 x 50)
1900 Proposed Federal Project (8 x 100)
1908 Proposed Federal Project (5 x 60)
1912 Boca Grande (24 x 300)
1915 Caloosahatchee River (5 x 40)
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Harvester removing water hyacinth =
from the Caloosahatchee'River in1939
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Water Pennywort
Hydrocotyle spp.
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- Hydrilla verticillata
1996 Kerry Dressle




Hydrilla turions
Photo by WLT. Haller
2003 Center faf Aquatic and Invasive Plants




East Indian hygrophila
Hygrophila polysperma
Photo by Ann Murray
Copyright 1999 Univ. Florida
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Muskgrass — Chara species




Southern naiad
Najas quadalupensis

Wajas guadaluynsis
1928 drry Drasslar




{ | limnophila
~ Limnophila sessiflora
Al " Photo by Jeff Schardt
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Roundieaf toothcup

Rotala rotundifolia

Photo by Colette Jacono
®2012 University of Florida




*ter hy:;sop, lemon hnl:opa
caro.'mmm \
oto by Ann Murﬂy C
2 2001 University of Flg







'elumbo lutea
Photo by Ann Murray
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LOOK INSIDE THE FLOWERS ... to separate the introduced floating-hearts fram
the Florida natives ...

1, Bliwers densely covered with hair on the inner surfs
L. Blinwers withour hale (excepting o few radiasing from conter); flowers 0.75 - 2.4 cmowide . .

2. Petnls bearing o ruffled crest (like a moster”
2. Petals without a median, ruffled crese ... oL ..

L
af undersur

Nymphoides indica
Wharer snow(lake
INTROFUICED

1, Manaree Cia, in
o it b since appeared ara
vl wetlanad i Oleevids Ca,
mmd n Lee Co, posl

P2

USGS

Nymphoides cristara
Cresited floating heart
INTRODLCED

Narodini, prpialitiussss of Wy
pheides crsnezs ape increxing in
diseribunion. Early inmodscrions:
Enchided » Lee Co. oxpiess
swamp en 1997, Sourh Flords
camal syseema aral & oeneead
Floeila lake {Ovange Cod huse
s beer imadied

LORIDA
EXTENSION

LT

flosaers 2.5 5.7 om wide .

comhb) down the conter

ndersurface rough, veins prominent; leaves mo 15 cm long: plants larger, sturdy
mooth; leaves to only 7 om long; planes smaller, delicare . . . .

Nymphoides aquarica
Big Moatingheart
SATIVE

Nhmpehaids aguetio Fanges Macs-
rally chrough madh of Ronda,
amd thie Sonsth, where it Mlowen
oo spring through fall.
Alrhsousgh the peral marging are
mafiled, s bnner asfaie s

wnsbidne

Nymphoides indiea

(2}

Nymphoides cristata
(3}

Nymphoides aquatica

Nymphoides cordara
Lintle Moatinglweart
SMATIVE

phaoids cordara hiard co find this
spring i its Panlarelle mnge,
Flarida is the southern exten of
ir's matve ensteely dismh

wlibih s lus monily i Mok,

May 2002
Murhon O Jacono

Cnreriburnon V. Ramiy, A Churbs,
A My, arelner,

B Awingen 5 de Kogoaki
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Crested floating heart
Nymphoides cristata
Photo by Colette Jacono
U.5. Geological Survey

Photo by Larry McCord, Santee Cooper
| Eutaw Creek, SC (2009) -
-~










Giant salvinia
Salvinia molesta

Giant salvinia

Salvinia molesta

Photo by Vic Ramey

& 2000 University of Florida







Aquatic asi rsity of Florida
‘Scicnee r, Linit: cal Survey
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Aquatic plant management plan

- Identify the problem plant é
species and composition ,
percentage

- Assess waterbody use
« Measure water conditions

» Incorporate these factors with
decision making process; time
of year, species, history of site,
size of waterbody;, exits to the
system, permit requirements?

« Determine and formulate best
educated method of control



Hyacinth Management

File  Pending Reports Data Help

o

Hyacinth Inspector Reports

Today\Yesterday

Start Date: | 9/ 5/2016 [@~ |
End Date: | 9/18/2016 [@~ |

| Date MName
(SO o/16/2016 4:01 o
/16/2016 9:50 AM
|9/16/2016 9:04 AM

[ /1472016 1:10 PM

/13/2016 2:15 PM

Vetter Rich
Maederer Glenn
[ Hager

: Talbott

Holcomb

19/12/2016 8:43 AM
19/12/2016 7:34 AM
/9/2016 3:42 AM

Jackson
Barbour
Grahl Daniel

19/13/2016 10:18 AM |O'meara Stephen & Dary

Address

66 Crescent Lake Dr North Fort Myers, FL 33917

5842 Inverness Cir North H Mobile M

E

308 NW 13th St Cape Cor,
10210 Sandy Hollow Ln B

12491 Eagle Rd Cape Cor
-610 Astarias Cir Fort Myer|
-225 MNE 5th Terrace Cape
-12030 Honeysuckle Rd For

/9/2016 77
|9/7/2016

Choose Report:

O Request Calls

O Edit Requests Call

O Daily Totals Report
O Years Totals Report
O Request Map

O Inspector Stats

O Graphs

O siological by WateriD
@ Mobile Map

Today\Yesterday |

All

|?'||' E“'E orth Fol
Rd N

tonda West

tape Haze
Placida

O GC 6 Month Report
O Inspections

O Inspections-Indicator
O Treatments

O Treatment-Detail

O Treatments-WaterlD
O Operations Summary
O GC stocking-Year

O GC stocking-all

O Plant Species-Year
(O Treatment Percentage

Start Date: | 9/ 6/2016 (@~
End Date: | 9/18/2016 B~

Boca Grande

Cayo Costa

Charlotte
Harbar
Preserve
State Park

Sound Aguatic

Hyacinth Service Calls

7351 Nalle Grade Rd Nori“: CruLEe 07
T76 1
¥y

Punta Gorda
(3]
Fred C.
Babecock/ Babcock

Cecil M Ranch
Preserve

Burmt Store
Marina

Bokeelia

lach
wi’ e Address: 3525 SW 8th Ct Cape Coral, FL 33914
Preserve  (7s)

Inspector: Sonne Ken

TenTyITACTes

Pine Island ‘ T ‘
Pine Island Cape COh; @
Preserve

Captiva

St James City

: Fort Myers
Sanibel'island SanioelBeach

CREW Flint
Pen Strand

Bonita Springs

Orangetree

North Naples

Mosquito Rec
9/6/2016 to

Look up
Addre

Sean

Zone:
Latitude:

Longitude:

Map Optio
Map T
[Google str
Call

Clez

[] show ca
Landing
Show

Show sit
within s

Save




Site #: | 920100 | Acres: 2.954 Wehicle #: Date: |09/18/2016 01:00 [~

Slender Pond Weed Species Coverage (%) Reset
Slender Spikerush

Southern Maiad Alligatorweed 33.33

Clear
Spgtterdnck Para Grass 33.33
Spike Rush

Stonewaort Torpedograss 33.33
Tapegrass
ErrTr— |

Inspection Type: |Chemical

Inspection Information:

Outside Weed Firm? Yas ( Yas

Water Temp (C"): [29.1 Turbidity: Barrier Condition:

DO2 (ppm): 7.6 Coverage (%): Assistant:

Saturation (%) . Wind Direction:

Door knocker Left:

Salinity (ppt): . Wind Speed:

Motes:

Recommended Action

Chemical Mechanical Biological Mo Action

Close Save




File Edit Sync Service Request

Choose Transaction Type

Call Inspections Pending Chemical

No Call Inspections Pending Mechanical

Pending Post Inspections Pending Biological

Choose Vehicle

.61 - Chevrolet

Select Service Call

Select TreatmentDate Type WaterlD
%  09/05/2016 Chemical | 919027

Chemcial Tank Mix

WaterName AcresTreated Assistant

Rutenberg Park 0.04

TreatmentNotes

Ford Jeremy

Vehicle:
333 - Alumatech

Initial Tank Mix

Chemical: Amount: Units:
][ [

Amount

Chemical
Aguaneat 1

Stingray (quart bottle) 13
Lovert 1
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Unit 24

0

3,896 Acre:

115
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Stinaray

Aquatic Herbicide

S gt et PRI L
Out e Reach of Child

CAUTION
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S t in g ray ( Ca rfe ntrazone ) — Selective contact herbicide, emulsifiable in water,

applied as a foliar spray or subsurface application, affects floating and emerged plants

PPE - Required by label: Long sleeved shirt/pants, waterproof googles &

shoes/socks. __
Always use chemical splash eyewear and gloves when mixing. @

Environmental/Physical/Chemical Hazards

Very toxic to certain species of algae and moderately toxic to fish. Treatment can result in oxygen
depletion or loss due to decomposition of plants. (Fish Kill)

May be mixed with most aquatic herbicides.

Tank Mixtures — water, chemical, surfactant, drift retardant, dyes

Emulsifiable Concentrates - are liquids that when mixed with water creates a stable
mixture that requires little or no agitation after properly mixing, milky white
concentration

Application Equipment - hand-held/high-volume spray equipment



Stingray (Carfentrazone) - Specific Application Rates

* Surface -Maximum application rate of

WEED CONTROL INFORMATION 13.5 fluid ounces per acre must not be
Apply this product in accordance with the following table: exceeded in any single application.

T - Rate 0.19%
g:psf‘#:g:e Stingray (fl. Stingray [ml) (Rate %)
Acre oz.) per Acre per 1,000 sq. ft

Water-lettuce e Tank mixes vary dependent on flow.
(Pistia stratiotes) e } P
Water-hyacinth Conventional 1 acre per 100 gallons,

aivinia SEIVII"IIE 0.05- 0.2

inima, ini 4-135 /
m;"s'?am svina —— * Subsurface — using boat-mounted

6.7 -135 system or polymer with rapid sinking.

(s uito Concentration may not exceed 200
olla

caroliniana ppb

Water spinach Water Depth (feet] Gallons of F8426 ner Surface Acre

(lpomoea 0.28

aauatlca! 574

858
115
143
1.7

Alli atorwee C
(Altemanthera

philoxeroides
(Suppression
Water primrose
(Ludwigia
octovalvis)
(Suppression)



Stingray (Carfentrazone) - Other Information

Breaks down in soil microbially and through hydrolysis with 3-5 day half-life reported
Non-refillable Containers 5 Gallons or Less - Triple Rinse and Disposal

Do not apply to the water within 1/4 mile upstream of potable water intake

14 Day Irrigation Restriction on application of > 20% of water

Very low toxicity to animals, enzyme inhibitor (photosynthesis)

No restrictions on treated water for recreation or domestic use

May show signs of plant death within hours to a few weeks

Product requires the addition of spray adjuvant ,| . . Water Use Restrictions Following Applications
with Stingray Aquatic Herbicide

20 % of the 0- 50 % of the
surface acre tsurfa%e acre
treated reated (spot
treatment
| Drinking |

Treat up to 50% of water body at one time

D

Minimum of14 days prior to re-treatment
Civestock™
consumption

pray tan
applications* and
Irrigation to
Commercial Turf 0 day 14 days
Farms and
Residential Turf and
Ornamentals

pray tank

applications* and

Irrigation to Food 0 day 14 days
Crops




Chemical

Type

Application

Potable Water
Restrictions

Irrigation
Restrictions

Additional
PPE

Application
Foliar Rate

Target Plants

Aguaneat

Glyphosate

Systemic

Foliar

1/2 mile

None

Standard

0.75-1.5%

Cattail Penny
Torpedo
Phragmites

Clipper

Flumioxazin

Contact

Foliar/Subsurface

12 Hours in
less than 3 ft
of water

Standard

6-12 ounces

Lettuce Algae
Spatterdock
Bryozoa
Hyacinth

Cabamba

Stingray

Carfentrazone

Contact

Foliar/Subsurface

1/4 mile

14 days on
more than
20% of
waterbody

Standard

13.5 ounces
or less

Cristata
Salvinia
Spatterdock
Lettuce
Torpedo
Alligatorweed

Clearcast

Imazamox

Systemic

Foliar/Subsurface

1/4 mile

24 hour on
non-moving
water

> 14 mil
gloves

Cattail
Hyacinth
Spatterdock
Alligatorweed

Tribune

Contact

Foliar/Subsurface

>0.5%
headgear,
apron, face
shield, » 14
mil gloves

Lettuce
Hyacinth
Duckweed
Naiad Salvinia
Hydrilla

Fluridone

Systemic

Subsurface

1/4 mile

Standard

30-90ppb

Duckweed
Salvinia
Azolla Lettuce
Cristata
Hydrilla

Alligare

Triclopyr

Systemic

Foliar/Subsurface

1/2 mile

120 days

Standard

0.5- 2 gal

Rotala
Alligatorweed
Hyacinth

Polaris

Imazapyr

Systemic

1/2 mile

120 days

> 14 mil
gloves

1-6 pints

Alligatorweed
Torpedo Parrot
Cristata

Hydrothol

Endothall

Contact

Foliar/Subsurface

Coveralls,
headgear,
apron,
respirator

Hygrophila
Cristata Tape
Hydrilla
Pondweed

Acquathol

Endothall

Contact

Foliar/Subsurface

Respirator

Hygrophila
Cristata Tape
Hydrilla
Pondweed

Tradewind

Bispyribac

Systemic

Foliar/Subsurface

Keep below
30ppb

> 14 mil
gloves

lto2o0z
20-45 ppb

Lettuce
Alligatorweed
Duckweed
Hydrilla

Chelated
Copper

Contact

Foliar/Subsurface

X| X | X | X [X| X |\ 8] N X Q |F

> 14 mil
gloves

0.5-1.0 ppm

Hydrilla Naiad
Chara
Pondweed


































Towboat in
ka Union Canal










Grass Carp Regulations in Florida

Florida Fish and Wildlife Conservation Commission
is lead agency. Rule 68A-23.088

Restricted species. Only triploids allowed for
management

Must have a permit to posses, stock or transport
Physical barriers required when lake is not contained
Multiple private owners requires multiple consent

Homeowners Assoc. officer can sign permit
application for a private lake

Public multi-use lakes, permitted mitigation or water
quality treatment sites may require additional agency
review and consent
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2011

Units 24-26

/
——-—ﬂ——%{;

Fall 2013 Spring 2013 Fall 2014 Spring 2014 Fall 2015 Spring 2015

Fall

2012 Spring

)2 4-26A  e—1)24-26B e—24-26C

2012

U24-26D emmmmm|)24-26F  em——|)24-26F

Units 24-26

2011 2012 2012 2013 2013 2014 2014 2015 2015 2016
Fall Spring Fall Spring Fall Spring Fall Spring Fall  Spring

I Grass Carp s J24-26A em—)24-26B s—1J24-26C

U24-26D emmmmm|)24-26F em=])24-26F om—|)?24-26G

— )24-26G

Fall

2016 Spring










	Aquatic Plant Management
	Caloosahatchee River (C- 43 Canal)
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	The Hippo Bill of 1910 “Lake Cow Bacon”
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Frog’s-bit �Limnobium spongia
	Slide Number 14
	What plant species?
	�Water Pennywort� Hydrocotyle spp. 
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Hydrilla verticillata
	Slide Number 21
	Hydrilla verticillata
	Hygrophila polysperma
	Slide Number 24
	Slide Number 25
	Hygrophila            Red Ludwigia
	Red Ludwigia – Ludwigia repens
	Muskgrass – Chara species
	Southern naiad �Najas quadalupensis
	Limnophila �Limnophila sessiliflora
	Parrot feather �Myriophyllum aquaticum
	Tape grass �Vallisneria americana
	Slide Number 33
	Slide Number 34
	Slide Number 35
	Slide Number 36
	Slide Number 37
	Slide Number 38
	Slide Number 39
	Roundleaf toothcup � Rotala rotundifolia
	Bacopa species
	Water lilies �Spatterdock, cow lily �Nuphar advena
	American lotus - Nelumbo lutea
	Slide Number 44
	Slide Number 45
	Banana lily �Nymphoides aquatica
	Crested floating heart� Nymphoides cristata
	Yellow floating heart� Nymphoides peltata
	Water snowflake �Nymphoides indica
	Slide Number 50
	Slide Number 51
	Slide Number 52
	Small Duckweed �Lemna species
	Slide Number 54
	Slide Number 55
	Slide Number 56
	Aquatic plant management plan 
	Slide Number 58
	Slide Number 59
	Slide Number 60
	Slide Number 61
	Slide Number 62
	Slide Number 63
	1985
	1995
	2005
	2015
	Stingray
	Stingray (Carfentrazone) – Selective contact herbicide, emulsifiable in water, applied as a foliar spray or subsurface application, affects floating and emerged plants�
	Stingray (Carfentrazone) – Specific Application Rates
	Stingray (Carfentrazone) – Other Information
	Slide Number 72
	Slide Number 73
	Slide Number 74
	Slide Number 75
	Slide Number 76
	Slide Number 77
	Slide Number 78
	Slide Number 79
	Slide Number 80
	Slide Number 81
	Slide Number 82
	Slide Number 83
	Slide Number 84
	Slide Number 85
	Slide Number 86
	Slide Number 87
	Slide Number 88
	Slide Number 89
	Slide Number 90
	Questions?

