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Understanding Invasive and

Weed Species

*Hub & Spoke Effect

* Hubs — invasive species with high dispersal ability, competitive,
tolerance, and predatory traits.

* Spokes — other species often connected to the hub that can be
impacted

* Driving Mechanisms — Anthropogenic effect (transport), no
natural controls, habitat structure change
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Presenter Notes
Presentation Notes
Definition, Characteristics, and Why Invasive Species Matter


Why Invasive
Specles Matter

Definition of Invasive Species

Non-native organisms that cause harm by spreading rapidly
and outcompeting native species in new ecosystems.

Characteristics of Invasive Species

High reproductive rates, broad environmental tolerance, rapid
growth, and lack of natural predators enable dominance.

Ecological and Economic Impact in Alabama

Invasive species disrupt ecosystems, damage agriculture, and
pose health risks, costing Alabama millions annually.

Importance of Awareness and Management

Understanding invasive species supports prevention,
recognition, and control efforts crucial for ecosystem health.
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Presenter Notes
Presentation Notes

Invasive species are non-native plants, animals, or microorganisms that are introduced—intentionally or accidentally—into an ecosystem where they do not naturally occur and where they cause harm to the environment, the economy, or human health. What distinguishes invasive species from other non-native species is their ability to spread rapidly, establish persistent populations, and outcompete native organisms. Common characteristics of invasive species include high reproductive rates, broad environmental tolerance, rapid growth, and a lack of natural predators or diseases in their new environment. These traits allow them to dominate habitats that native species have occupied for thousands of years. In Alabama, invasive species matter because the state is one of the most biologically diverse in the United States, containing coastal wetlands, longleaf pine forests, freshwater rivers, and rich agricultural lands. When invasive species enter these systems, they can disrupt food webs, alter soil chemistry, change fire regimes, and reduce habitat quality. For example, invasive plants often grow faster and denser than native vegetation, blocking sunlight and reducing space for native plants that support insects, birds, and mammals. Invasive animals may prey on native species that lack evolved defenses or compete aggressively for food and nesting sites. Beyond ecological impacts, invasive species create serious economic consequences. Alabama spends millions of dollars each year managing invasive weeds in agriculture, repairing infrastructure damaged by invasive animals, and controlling pests that threaten forestry and fisheries. Human health can also be affected, as some invasive species spread disease, trigger allergic reactions, or create hazardous conditions, such as fire ants and feral hogs. Understanding what invasive species are and why they are harmful is the foundation for recognizing their presence, supporting management efforts, and preventing future introductions. This knowledge sets the stage for examining why Alabama is especially vulnerable and how specific invasive species are affecting the state today.


Impacts of Aquatic Weeds in South Alabama

~ SOUTH ALABAMA SERVICE AREA Occurrence of Issues Among 319 Aquatic Systems

SOUTHWEST ALABAMA -
My Aquatic Weed ———
ater Qual
+ Baldwin
+ Washi
oy 129 Cases
- :::::u Occurred in
40% of Systems
SOUTH-CENTRAL ALABAMA
+ Conecuh
« Covi : . »
S Bars Aquatlc Engineering &
- Systems Outflow Issues
SOUTHEAST ALABAMA ~—— 54 Cases
31 9 - Occurred in
* Houst
AQUATIC SYSTEMS [JNre 17% of Systems
Evaluated Through « Pike
Alabama Cooperative o Barbour
Extension System
Por‘cd :ﬂon.g::wm \ Percentages represent the occurrence of each issue among 319 aquatic systems evaluated.
Consultations _ S— \ Individual ponds frequently experienced multiple management challenges;
\\\ therefore, percentages are not additive.
Ay -
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Presenter Notes
Presentation Notes

Invasive species are non-native plants, animals, or microorganisms that are introduced—intentionally or accidentally—into an ecosystem where they do not naturally occur and where they cause harm to the environment, the economy, or human health. What distinguishes invasive species from other non-native species is their ability to spread rapidly, establish persistent populations, and outcompete native organisms. Common characteristics of invasive species include high reproductive rates, broad environmental tolerance, rapid growth, and a lack of natural predators or diseases in their new environment. These traits allow them to dominate habitats that native species have occupied for thousands of years. In Alabama, invasive species matter because the state is one of the most biologically diverse in the United States, containing coastal wetlands, longleaf pine forests, freshwater rivers, and rich agricultural lands. When invasive species enter these systems, they can disrupt food webs, alter soil chemistry, change fire regimes, and reduce habitat quality. For example, invasive plants often grow faster and denser than native vegetation, blocking sunlight and reducing space for native plants that support insects, birds, and mammals. Invasive animals may prey on native species that lack evolved defenses or compete aggressively for food and nesting sites. Beyond ecological impacts, invasive species create serious economic consequences. Alabama spends millions of dollars each year managing invasive weeds in agriculture, repairing infrastructure damaged by invasive animals, and controlling pests that threaten forestry and fisheries. Human health can also be affected, as some invasive species spread disease, trigger allergic reactions, or create hazardous conditions, such as fire ants and feral hogs. Understanding what invasive species are and why they are harmful is the foundation for recognizing their presence, supporting management efforts, and preventing future introductions. This knowledge sets the stage for examining why Alabama is especially vulnerable and how specific invasive species are affecting the state today.


Alabama’s Vulnerability

to Invasions

No.1 in freshwater biodiversity — > 815 species
Over 132,000 miles of streams & rivers
563K acres of ponds, lakes & reservoirs

3.6 million acres of wetlands & marshes
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‘igure 1. Map of water bodies and waterways of Alabama.



Presenter Notes
Presentation Notes
Ability to have more hub spoke connections, vector pathways produce vulnerability.


Climate, Geography, and
Pathways of
Introduction

Favorable Climate for Invasives

Alabama’s warm temperatures and long growing seasons allow
invasive species to reproduce year-round.

Geographical Pathways

Ports, rivers, agricultural lands, and urban areas provide major
pathways for invasive species introduction and spread.

Human Activity Impact

Ornamental plants, boating, agriculture, and forestry activities
contribute to invasive species spread in Alabama.

Ecological and Climate Risks

High biodiversity and climate change increase risks and
consequences of invasive species impacts.
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xtension

ALABAMA A&M and AUBURN UNIVERSITIES



Presenter Notes
Presentation Notes

Alabama is particularly vulnerable to invasive species due to a combination of climate, geography, biodiversity, and human activity. The state’s warm temperatures, long growing season, and abundant rainfall create ideal conditions for many invasive plants and animals to survive and spread. Unlike colder regions where winter temperatures can limit population growth, many invasive species in Alabama can reproduce year-round or for extended seasons. Geographically, Alabama connects coastal ports, inland rivers, agricultural lands, and expanding urban areas, all of which serve as pathways for invasive species introductions. The Port of Mobile is a major international shipping hub where invasive species can arrive in ballast water, cargo, and packing materials. Rivers such as the Tennessee, Alabama, and Tombigbee provide corridors for aquatic invasive species to move across large areas. Human activities further increase vulnerability. Ornamental landscaping introduces invasive plants like Chinese privet and kudzu, which were once valued for erosion control or aesthetics. Recreational boating and fishing can spread aquatic invasive plants and animals when equipment is not cleaned between water bodies. Agriculture and forestry, while economically vital, can unintentionally facilitate invasive pests through the movement of soil, plants, and equipment. Alabama’s high native biodiversity also means that invasions can have especially severe consequences. When invasive species displace native plants or animals, the effects ripple through ecosystems, impacting pollinators, game species, and endangered organisms. Climate change adds another layer of risk by creating conditions that allow invasive species to expand into new areas or become more aggressive. Together, these factors make prevention, early detection, and coordinated management essential for protecting Alabama’s natural and economic resources.


Aquatic

Invasive
Species
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Alabama Invasive Aquatic Plants

Alabama Invasive Plant Council (ALIPC) & Alabama Department of Conservation & Natural Resources (ADCNR)

Alabama Regulation 220-2-.124: Alabama Nonindigenous Aquatic Plant Control Act

= i I 3 3 L)
common salvinia For the purposes of enforcement of Sections 9-20-1 through 9-20-7, Code of Alabama 1975, enacted

h}-’dl’l lla by Act No. 95-767, as the "Alabama Nonindigenous Aquatic Plant Control Act," the following list of all f
walter hyacmlh nonindigenous aquatic plants which are prohibited by Section 9-20-3 from being introduced or
Hlllgﬂ torweed placed or caused to be introduced or placed into public waters of the state is established:
Cuban bulrush
. . African elodea, alligatorweed, Brazilian elodea, curlyleaf pondweed, Eurasian watermilfoil, floating
giant salvinia o N _ . _ .
. waterhyacinth, giant salvinia, hydrilla, hygrophila, limnophila, parrot-feather, purple loosestrife,
Lyngbya wollei . . _ .
rooted waterhyacinth, spinyleaf naiad, water-aloe, water lettuce, water chestnut, and water spinach
dotted duckweed
Eurasian milfoil Aquatic plants that are illegal under federal law as of June 30, 2006, include: mosquito fern or water
PHITDt feather velvet (Azolla pinnata), Mediterranean clone of caulerpa (Caulerpa taxifolia), anchored

brittle wat ernym ph waterhyacinth ( Eichornia azurea), hydrilla (Hydrilla verticillato), Miramar weed (Hygrophila

common reed
Uruguayan waterprimrose
water lettuce

polysperma), water-spinach (Ipomoea aquatica), Lagarosiphon major, ambulia (Limnophila
sessiliflora), Melaleuca quinguenervia, Monochoria hastata, Ottelia alismoides, arrowhead (Sagittaria
sagittifola), giant Salvina (Salvinia auriculata, S. biloba, S. herzogii, and S. molesta), wetland

nightshade (Solanum tampicense), exotic bur-reed (Sparganium erectum).

~Alabama Aquatic Nuisance Species Management Plan™

e e e e— e - - — e —— e —— e



Approach

e = | Alabama Aquatic

Objective 1: Prevention, Prevent Through

Coordination of Control, and Objective 3: Legislation,
Activities and |Manage Through] Actively Control | Regulation, and

[ ] [ ]
Programs Education and Manage Enforcement :
Agquatic l]lS:lI lce eCleS Ao
Plants [Common Name Scientific Name ;

Common Salvinia Salvinia minima

I Mana gement

Water Hyacinth Eichhornia crassipes

Alligatorweed Alternanthera philoxeroides

Cuban Bulrush Cyperus blepharoleptos I 1a I I

Giant Salvima Salvinia molesta

Blue-Green Algae Lyngbyva wollei

Dotted Duckweed Landoltia punctata I ilO l :]

Eurasian Watermilfoil AMyriophyilum spicatum

Parrotfeather Myriophyilum aguaticum

Brittle Waternymph (Najas minor

Common Reed Phragmites australis

Uruguayan Waterprimrose Ludwigia uruguayensis

Water Lettuce Pistia stratoites

8 | Pvtension
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Torpedograss

Scientific Name: Panicum repens
Family: Poaceae
Native: Tropical to sub-tropical regions of Africa & Eurasia

Habit
S perennial rhizomatous creeping grass capable of forming dense
monocultures. Perennial grass growing up to 3 feet tall
‘ Long creeping rhizomes tipped with sharp, torpedo-like points
Q Rigid aerial stems produced from underground rhizomes
Reproduction
0 Predominantly vegetative propagation via stolon and rhizome
fragments
0 Rhizome node and stem fragment capable of producing new plants,
making attempted control by mowing and other mechanical
disturbance a risk factor for spread
®  Sexual reproduction (via seeds) limited; overall reproductive success
low
*  Flowers throughout summer and into early fall (May to November)
Leaves

J Linear, flat, or folded, typically 1 inch to 10 inches long and 0.04
inches to 0.25 inches wide, often with a waxy or whitish coating

®  Sheaths glabrous or hairy; ligule membranous with short hairs

Species Distrbution Map
1 Not Present

Uz |
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Management
and Control

Methods
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Presenter Notes
Presentation Notes
Mechanical, Chemical, and Biological Control Approaches


Farly Detection and Rapid
Response Strategies

Importance of Early Detection

Early detection identifies invasive species quickly to prevent widespread establishment
and damage.

Role of Public Involvement

Public participation helps detect unusual species as landowners and outdoor enthusiasts
report sightings.

Rapid Response Actions

Rapid response includes targeted removal, quarantines, and closures to control invasive
spread quickly.

Collaboration and Outreach

Partnerships between agencies and education improve communication, funding, and

response effectiveness. B N
~ =xtension
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Presenter Notes
Presentation Notes

Early detection and rapid response, often referred to as EDRR, are critical components of invasive species management in Alabama. The goal of EDRR is to identify new invasive species introductions quickly and take immediate action before they become widespread and difficult to control. Monitoring programs conducted by state agencies, universities, and conservation organizations play a key role in this process. These programs may include field surveys, trapping, remote sensing, and citizen science reporting. Public involvement is especially important, as landowners, hunters, anglers, and outdoor enthusiasts are often the first to notice unusual plants or animals. Rapid response actions can include targeted removal, quarantines, or temporary closures to prevent further spread. The effectiveness of EDRR depends on clear communication, trained personnel, and available funding. Delays in response can allow invasive species populations to grow exponentially, increasing long-term costs and ecological damage. Alabama has benefited from partnerships among state agencies, such as the Alabama Department of Conservation and Natural Resources, and federal organizations that share data and resources. Education and outreach help ensure that people know how to identify invasive species and report sightings. By investing in early detection and rapid response, Alabama can reduce the overall impact of invasive species and protect its natural resources more efficiently and cost-effectively.
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Plant Identification

* Accurate Plant Identification 1s Key

- * Chemicals, rates, and applications are species dependent and site specific

* Some pond uses, sites, water flow, water chemistries, and uses limit mgt. options

* Often, more than one species 1s present

* Time and money can be saved by selecting products/mixes that treat both issues simultaneously

Misidentification or guessing can
cost you significant money and headache



Presenter Notes
Presentation Notes
Slide: Norm Haley



Free-floating plants




\nvasive
igatorw
v\\?,_ . €60

Submerged Emergent
Plants Plants

\nvasive
parrotfeathe,

\nvasive
Wild targ

\nvasive
?«‘“aS\an Waterm,'[fo ,




\nvasive

Floating-leaved Plants
AKA: emergent




Chemical Control
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Presenter Notes
Presentation Notes
The best time to apply a herbicide is in the spring when water temperature is between 70 and 80F. At this time of the year, weeds are small and easier to control than during the summer, and levels of dissolved oxygen in the water are usually higher.
Mechanical, Chemical, and Biological Control Approaches


* Control threshold beyond other

control measures

Why use aquatic

hef bl(:ld@S;D * Treatment of submerged

vegetation

* Treatment of floating or

emergent vegetation
* Treatment of shoreline species

* Chance of impact on surface
water or groundwater

efr | After N AUE,':{N ‘ ;XtenS|On
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Presenter Notes
Presentation Notes
Want pond for fishing or swimming. Is there a problem. 
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Toxicity — Aquatic Life

Aquatic Herbicide Toxicity to Som
hour 3 th

Bluegil Channel Catfish

Herbicide
ppm Ib ppm

Ib

Endothall {Aquathol) 343 533 150

408

625.6

*  Quick calculation: Rodeo vs. Bluegill
* 5.41b/gal of glyphosate
* 1 acre pond with 4 acre/ft volume
* 681bx4acre/ft =2721b
° 272b / 5.41b = 50.3 gallons

You would have to apply 50
gallons of Rodeo to pond to kill
50% in 4 days

Endothall (Hydrothol) 1.0 272 05

14

1.7

46

Copper Taouicity dependent upon alkalinity of water. The lower the alkalini

ty, the greater the toxicity.

Diquat 14 38

15

H

Rotenone (a fish toxicant) 0.02 0.05 0.002

0.005

0.03

0.08

Glyphosate 25 BB 13

35

28

76

Srs] 263 715 166

Weadar 64, Weed Rhap A-4D, DMA 4 VM

452

222

604

2 4-D (Ester)

Navigate, Aqua-Kleen 54

2.7

27

Imazapyr

=272

Trickopyr

400

Imazamao:x 324

122

332

Carfentrazone | 5.4

16

44

Penoxsulam 280

102

277

Sodium Carbonate Peroxyhydrate 71(b) 24(*a)

65("b)

22(*a)

Flumioxazin 111.3

23

Florpyrauxifen Practically non-toxic to fish at no

rmal use rates (LGS0 > 100ppm)

Bispyribac-sodium 272

=100

Topramezone

=100

-The 96-hour LCgj is the amount of material needed to kill 50% of a population within 96 hours.
-ppm values are for the amount of active ingredient.

(a) - Toxicity as ppm Hydrogen Peroxide.

(*b) - Expressed as pounds Hydrogen Peroxide. User will need 1o calculate the amount of product this equals from label information.



Presenter Notes
Presentation Notes
Number one reason why people do not apply herbicide, fish toxic, or can I eat my fish? 


Contact Herbicldes
Copper and Copper products
Diquat*

Endathall”
Carfentrazone
Sodium Carbonale Peroxyhydrate
Flumioxazin

Systemic Herbicides
2.4-D
Glyphosate
Fluridaone
Triclopyr
Imazapyr
Imazamox
Penoxsulam
Bispyribac Sodium
Topramezone
Florpyrauxifen

Applying
herbicides —

registered 1n

500
US

Uz |
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Presenter Notes
Presentation Notes
According to EPA 300 registered and 16 are labeled for aquatic use – three names: common name: Glyphosate, Trade name: Rodeo, chemical name: N (phosphono-methyl) glycine, isopropylamine salt. When it comes to herbicide application it is crucial to follow the label. Systemic – mobile in plant tissue and move through the vascular tissue – affects all parts of plant, not just the contact areas. 


Safe Mixing, Loading, Application — Personal Protective Equipment (PPE)

Personal Protective Equipment:
Some of the materials that are chemical-resistant to this product are polyethylene or polyvinyl chloride. If you want more
options, follow the instructions for Category A on an EPA chemical-resistance category selection chart.

All mixers, loaders, applicators, flaggers, and other handlers must wear:

* Coveralls over shortsleeved shirt and short pants.

* Chemical-resistant gloves when applying with any handheld nozzle or equipment, mixing or loading, cleaning up spills or
equipment, or otherwise exposed to the concentrate.

Chemical-resistant footwear and socks.

Protective eyewear.

Chemical-resistant headgear for overhead exposure.

Chemical-resistant apron when mixing or loading, cleaning up spills or equipment, or otherwise exposed to the concentrate.

Uz |
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Presenter Notes
Presentation Notes
Slide: Norm Haley
Endothall granules  require a particulate respirator 

Aquatic triclopyr – protective eye wear, chemical resistant gloves 




The Label Will Answer Many Common

° FZ1ALLIGARE
Questions... FLUMIGARD"
Herbicide
SPECIMEN LABEL

FOR USE IN CONTANER AND FIELD GROWN CONIFERS (INCLUDING CHRISTMAS
TREES) s

WOODY
INL AREAS, COMIFER
AND POPLAR RE-FORESTATION SITES", AND DORMANT TURFGRASS, FOR THE
MANAGEMENT OF UNDESIRABLE AQUATIC VEGETATION IN SLOW MOVING OR
CUIESCENT WATERS T FLOATING

SURFACE AND SUBSURFACE AFPLICATIONS)

* Can this be put in a pond or around water? e

ACTIE BURETENT: By Wt
. . . B

0%
0.0

*  Surface water T e

Aligars, FLUMIGARD ™ Herbicido ks 2 waisr deparibio granuio containing 515 achu ingrodient

EFA Fog o 8102768

e Aquatic plant COIltIOl section KEEP OUT OF REACH OF CHILDREN
CAUTION

FLumoxazi [cRour LY

ENVIRONMENTAL HAZARDS

Tenestrisl Uses
This product s 106 10 non-arget planes and squatic nerabmes. Do not apply dwcty
1o water, 10 arean wher eurlace water |6 precart of o ntrikdal aas beiow the mean
high-water mark.  Diift and wunof may be hazardous 1o nandarget plants and acuatic
ongeniarsa i neihscring smman. Do o agply st ol By s o, Dl Ry
whan weathar condiions fawor drt fram teatid aean. Da nat conamingts wikse whon
dsposing of ecuipment wishwiars o rinsate

Thin pasiide I e £ plarse and et 1 uic aircy In s dancs with e it and
labal in ordr to i

Unsiar 5oma condtions this product may have & potandal o run of 1o suriacs watr or adja
cant land. annsion, Imiad

1 and comour piowing; tass matods also raduca pestioda R LUsa of Woamton
W30r 531ps. aiong rivers, Craaks, GTaaTS, walands or o 18 downihll sda of R whare
A 4wk DECUr Wil MUz WataF Lt

Agquatic Uses
1170t Lsact In accondanca with directions on tha labal, this product can b lads to non-tangat
plants and aquatic ivenabrates. Do ot apply 1o waltér aucepl s spacfiad on ha labal.
Dvtft anc runch may b hazardcass o ron-tagat plants and austic organksms in neightr-
Ing avase, ¥ not e in acoordanss o labal dactions. Do not anply whars mundft s likaly
o oo, Do not apply whan weathar condiSans favor drift from ot aress. Do rot
COMEATItR WA WhAN AECSNG Of WIUPMAN: WaSTHISH.

This Do 9 o 1 plaks an it g U arcy Iy ACEErIancy i iy A gl
Iabal in orsar to mind

DIRECTIONS FOR USE

1 b5 violation of Fadaral law i uss this product in & mannar inconsistant wif fs labaling.

READ ENTIRE LABEL. USE STRICTLY IN ACCORDANCE WITH FRECALITIONARY
STATEMENTS AND DIRECTIONS, AND WITH APPLICABLE STATE AND FEDERAL
REGULATION:

0 not apply this prockict In & way Tt wil comact workers of olhar parsons, aithar dmcey
o hrough At Only prolected handions may e b o ana during agplication. For any
recuiramants Gpcic o your State or Tribs, consull the agancy reaponsiblo Tor sticids
rogudation

FIRET AI0

* How much should I mix/apply? T —

Sehcid roapiraton, proersbly by iyt f pusstle

AGRICULTURAL USE REQUIREMENTS
e s product only In accondance with 1t labeling and with the Warker Protection
Stanciard, 40 CFR Part 170 This Standard conaing squirements for B protactions of
agricusural work Rarms, formeds, nUmGS, of aget

= o Goeee tor turther

Won skinor |+ Taka off contaminatos coming.

lothing: Hmmnmmmwmnmd—wnﬂsbmmm
‘Gl & pOISON CONTDN CAMIAF OF GoCIor 107

* Post Application Restrictions S =l ylaehidsa

Femove contact lanses, |f peesnt, afier the first 5 minstes, hen

W rtiome: | = Gl & poleen coria cenkr or dockor ity br ipairget

) ot o D froeye person sip a @mnl wakar f ok 10 swaliow.
\X/l 1t ]]rt my ls D0 not Indusce vamiing urdosa. tid 1o da 20 by & paiscn coniral
conter or docor.
D R e YNNG By Mo 10 AN CONSC0US parson.
OT LINE NUMBER

Fava fha prodact container or labal wih you whan callng @ polion conol sentar or|

Goctor, o gaing for treatment. You may ko contact 1800424300 for amergency

ntomaton

°* Can I swim?
* Wil it hurt my livestock? R e

* Can I irrigate? e

USER SAFETY REQUIREMENTS

* Personal Safety Equipment Requirements el

USER SAFETY RECOMMENDATIONS

Users sh
Mmmmn;mmamwn posticido gets Ingida. Than wash Morsughly and put
o ciean clathing

 Rartcws PP Imivoctaly st handing 14 prosuct Wish h .k of gloves bl
remowng_ A okt

i nofitcation, and
sesistance. It also containg specilic SRAAMANS on this labal about personal

proiact equipment (FFE), and reatricod-ortry nisnal Tha requiramants In this bax
ity apply to L. ol this product that s covarad by ha Workar Protaction Standard
Do mot enter o allow worker sniry into trested ansas during the restricted sntry
interval (REI) of 12 hours.
FIPE raquirad for aarty antry 1a iraated aras that is pamited under tha Workar Protaction
Stanciard and tat inecives comact Wit nyihing that has boan Teatid, Incuding pants,
ool or mater,

+ Gavaralin

» Watarproof gl

NON-AGRICULTURAL USE REQUIREMENTS
Tha recuissmnts in this bos apply 10 a8 of this prodact Bat are NOT wihin e soope
of th Workar Protéetion Standascts for agricuttural pesticisés (40 CFF, Part 170}, The
WFS appio whan T POCUCE 1 16ed 10 POGUCS AQICUSINAI PAERSS On 1A, foiets,
S, o g

K IRk e S oy e
D not antar or allow otars in aner Taatod Ul sprays have driad.

TANK MIXES
MOTICE: Tank milxineg of Use of this product with any other product which is not
apecifically and sxpressly suthorized by tee lsbel shull be the sxclusive risk of
asar, applicatce andice application sdviscr, to the extent sliowsd by applicable law.

It 5 the pesticts user's raporsbalty 10 ansurs that @l products are regktaned for the
Fisarl and follow o o

usa on Al groduct labels Inlved In tank miing. Lisers must foliow e moat ratrictv

diroctions tor uss and o aach proctuct

PRODUCT INFORMATION

Tarsstrial Uses
Py FLARSIEAR) Harckis B 8 P i 4y sy Bt
confol of seocta rmie and broaciast wods In and aound omamartal widy s,
Gociducus Toas s 0

n
e Tk (in rOUNC), 1o RGN bre GO ron-crop n-.mnmn poplar e foresta
8an and domant warm sascn Legrass.

Aligars FLUMIGARD Hobickds controks weada by inhibitng protporphyrnagan udasa,

an Gasantial anzyme raquined by plats for chioragvyl Blogynthasis. woads an
CONTCNA ROGTENpENGS WIGn ARpORH) 10 SUNBGNE 1IWING COREact W T 501 Ippik
Peirticidda

Aldigars FLUMIGARD Harbicksa may cause spotting or specking an tolage ¥ tha spray

g plant Ioge oF grean bark. Laavs that mcs

— ] - - —— RN

SN



Presenter Notes
Presentation Notes
Slide: Norm Haley

But just to make sure we are applying correctly – we got back to that label. 
No matter what you are spraying, where you’re spraying – the label is your friend. It will tell you if you can or cannot apply it water or around those aquatic sites.  

If you can apply it aquatic sites – it will have that aquatic plant control section with rates, water use restrictions. Usually those plants controlled. 


.

Specimen Label

Standard (WPS) for agricultural pesticides [40 CFR 170,240 (dy(4-6)].
the handler PPE requirements may be reduced or modified aa specified
in the WPS.

| GLYPHOSATE | GROUP n HERBICIDE |

/& CORTEVA

agriscience

HERBICIDE

= ™ Trademarks of Dow AgroSciences, DuPont or Pionesar and their
affiliated companies or respective owners

For control of annual and perennial weeds and woody

plants in natural and production (plantations), forests for

site preparation, mid-rotation release treatments, timber

stand improvement activities, noncrop sites including

industrial sites, rights-of-way (including roadsides, electric

utility and communication transmission lines, pipelines,

railroads, airports), irrigation and drainage ditches, canals,

resarvoirs, natural areas (including wildlife management

areas, wildlife openings, wildlife habitats and refuges, parks

and recreation 1 areas, campgrounas, raunNeaas ana wal 5},

rangeland, and in and around aquatic sites and wetlands also

for parennial g B . "L - o |

and grazed areas on these sites.

Avoid contact of herbicide with foliage, green stems, exposed

non-woody roots or fruit of crops, desirable plants and trees,

because severs injury or destruction may result.

Active Ingredient:
ghyphosatet N-{phosphonomethyiilycine,

|zopropylamine salt,
Other Ingredients..........

FContains 5.4 Ib per gallon glyphosate, isopropylamine salt (4 I per
gallon glyphosate acid).
Precautionary Statements
Hazards to Humans and Domestic Animals
EPA Reg. Mo. 62718-324

n

User Safety Recommendations

Users should:

= \Wash hands before eating, drinking, chewing gum, using tobacco, or
usEing the tollet.

= Femowve clothing immediately if pesticide gets inside. Then wash
thoroughly and put on clean clathing.

First Aid
i inhaled: Move person fo fresh ak. If parson is not breathing, call
911 or an ambulance, then give anificial respiration, preferabily mouth-
to-rmouth if possible. Call a polson control center or doctor for further
treatment advice.

Have the product container or label with you when calling a polson

Environmental Hazards
Do not contaminate water when cleaning equipment or dispesing of
equipment washwaters. Treatment of aquatic weeds can result in cxygen
depletion or loss due to decompaosition of dead plants. This exygen loss
can cause fish suffocation.

In case of leak or spill, soak up and remove 1o & landfill

Physical or Chemical Hazards
Spray sclutions of thiz product should be mixed, stored and applied using
only stainiess steel, ahaminum, fiberglass, plastic or plastic-lined stesl
containers.
Do nol mix, store or apply this produet or spray solutions of this
product in galvanized steel or unlined steel (except stainless steel)
containers or spray tanks. This product of spray solutions of this
product react with such containers and tanks to produce hydrogen
gas, which may form a highly combustible gas mixture. This gas
mixture could flash or explode, causing serious personal injury, if
ignited by open flame, spark, welder's torch, lighted cigasetie or other
ignition source.

Directions for Use
It is a violation of Federal law to use this praduct in a manner inconsistent
with its labeling.
Read all Directions for Use carefully before applying.

This ks an end-use product. Dow AgroSciences does not intend and

has not registered it for reformulation.

Do not appdy this product in & way that will contact workers or other
persona, either directly or through drift. Only protected handlers may be
in the area during application. For eny requirements specific to your state
or tribe, consult the agency responaible for pesticide regulation.

CAUTION

Harmiul If Inhaled * Avoid breathing spray mist. Remove
contaminated clothing and wash before reuse. Wash thoroughly with
soap and water after handling.

Personal Protective Equipment (PPE)
cators and other handlers must wear:
* Long-sleeved shirt and long pants
» Shoes plus socks.
Follow manuiacturer's instructions for cleaning/maintaining PPE. If no
such instructions for ‘washables, use detergant and hot water Keep and
wiash PPE separately from other lBundey.

Engineering Controls
‘When handlers use clesed systems, enclosed cabs, or aircraft in
a manner that maels the raguiremeants listed in Worker Protection

Agricultural Use Requirements
Use this product only in accordance with its labeling and with the
Worker Protection Standard, 40 CFR Part 170. This Standard containg
requirements for the protection of agricuttural workers on farms, forests,
nurgeries, and greenhousss, and handlers of agicultural peaticides.
It contains requirements for training, decontamination, nofification,
and emergency assistance. it also contains specific instructions and
exceptions pertaning to the statements on this label about personal
protective equipment (FPE), and restricted entry interval. The
requisaments In this box only apply to uses of this product
coversd by the Worker Protection Standand.
Do mot enter or allow worker entry o teal
restricted entry Interval (REN of 4 hoy

PPE required for early e

areas that |s parmitted under the
and that invotves contact with anything that
as plants, soll, or water, i

icak-realstant gloves made of any waterproof material
* Shoes plus socks

Non-Agricultural Use Requirements
The requirements in this box apply to uses of this product that are NOT
within the scope of the Warker Protection Standard for agricultural
peaticides (40 GFR Part 170). The WPS apples when this product
iz used to produce agricultural plants on farms, forests, nursenies or
greenhouses.

Keep people and pets off treated areas until spray solution has dried.

Environmental Hazards
Do not contaminate water when cleaning equipment or disposing of
equipment washwaters. Treatment of aquatic weeds can result in oxygen
depletion or loss due to decomposition of dead plants. This oxygen loss
can cause fish suffocation.

In case of leak or spill, soak up and remove to a landfill.

CAUTION

Harmful If Inhaled « Avoid breathing spray mist. Remove
contaminated clothing and wash before reuse. Wash thoroughly with

— soap and water after handling.

Personal Protective Equipment (PPE)
Applicators and other handlers must wear:
* Long-sleeved shirt and long pants
* Shoes plus socks.

Follow manufacturer's instructions for cleaning/maintaining PPE. If no
such instructions for washables, use detergent and hot water. Keep and
wash PPE separately from other laundry.
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Some aquatic herbicides will say they are toxic to aquatic invertebrates or to fish – use according to label. 

Other labels not for aquatic sites will state – do not apply directly to water or where surface water is present . 


Adjust wiper applicators used over the top of desirable vegetation so that
the wiper contact point is at least 2 inches above the desirable vegetatior
Better results are obtained when more of the weed is axposed to the
herbicide solution. Weeds should be a minimum of B inches above the
desirable vegetation. Adjust the applicator height to ensure adequate
contact with weeds as weeds not contacted by the herbicide solution
will not be affected. Poor contact may occur when weeds are growing in
dense clumps, in sevaere weed infestations, or when weed height varies
dramatically. If this occurs, repeat treatment up to the labaled rate may
be necessary.

Operate this equipmeant at ground speeds no more than 5 mph.
Perfarmance may be improved by reducing speed in areas of heavy weed
infestations to ensure adequate wiper saturation. Better results may be
aobtained if two applications are made in opposite directions.

Droplats, mist, foam, or splatter of the herbicide settling onto desirable
vegetation may result in discoloration, stunting or destruction. Avaoid
leakage or dripping onto desirable vegetation. Adjust height of applicatod
to ensure adequate contact with weeds. Keep wiping surfaces clean. Be
aware that on slaping ground the herbicide solution may migrate, causing
dripping on the lower and and drying of the wicks on the upper end of a
wiper applicator.

Do not use wiper equipment when weads are wet.

Mix only tha amount of solution to ba usad during a one-day period

as reduced activity may result from use of leftover solutions. Clean

wiper parts by thoroughly flushing with water immediately after using

this product.

For best results, use a nonionic surfactant at a rate of 10 parcent by
wvolumne of total herbicida solution for all wiper applications.

Rope or Sponge Wick Applicators: Usa solutions of 33 to 75 parcant of
this product in watar.

Panel Applicator: Use salutions of 33 to 100 percant of this product

in water.

Injection Systems

Equipment: Aerial or ground injection sprayers.

This product may be used in aerial or ground injection spray systams.

It may be used as a liquid concentrate or diluted prior to injecting into
the spray stream. Do not mix this product with the concentrate of other
products when wsing injection systems.

Controlled Droplet Applicator (CDA)

Equipment: Hand-held or boom-mounted applicators that produce a
spray consisting of a narrow range of droplet sizes.

The rate of this product applied per acre by vehicle-mounted CDA
aquipment must not ba less than the amount specified on this label when
applied by comvantional broadeast equipment. For vehicle-mounted CD#
equipment, apply 3 to 15 gallons of water per acre.

Far the control of annual weeds with hand-held CDA units, apply a

20 percent solution of this product at a flow rate of 2 fl oz per minute and
awalking spead of 1.5 mph (1 1/2 pints of product per acre). For contral
of perennial weeds, apply a 20 to 40 parcent solution of this product

at a flow rate of 2 fl az per minute and a walking speed of 0.75 mph

{3 to 6 pints of product per acra).

CDA equipment produces a spray pattern that is not easily visible.
Exercise extreme care to avoid spray or drift contacting the foliage or

any other green tissue of desirable vegetation as damage or destruction
may result.

Use Sites
Use this product in noncrop areas, including airports, apartment
complexes, aquatic sites, Christmas tree farms, commercial sites,
Conservation Reserve Program (CRF) areas, ditch banks, driveways,
dry ditches, dry canals, fencerows, golf courses, greenhouses, habitat
management, industrial areas, lumber yards, manufacturing sites,
municipal sites, natural areas, office complexes, ornamentals, parking
areas, parks, pastures, petrolaum tank farms and pumping installations,
plant nurseries, public areas, railroads, rangeland, recreation areas, utility
rights-of-way, roadsides, shadehouses, sod or turf seed farms, sports
complexes, storage areas, substations, turfgrass areas, utility sites,
warehouse areas, wildlife habitat management areas, and in grazed areas

Aquatic Sites

This product may be applied to emarged weeds in all bodies of fresh and
brackish water that may ba flowing, nonflowing or transiant including
lakes, rivers, streams, ponds, estuarios, rice levees, seaps, irmgation

and drainage ditches, canals, reservoirs, wastewater treatment facilities,
wildlife habitat restoration and management areas and similar sites.

If aquatic sites are present in the noncrop area and are part of the
intended treatment, read and observa the fallowing directions:

* This product does not control plants that are completely submerged or
have a majority of their foliage undar water.

* Thare is no restriction on the use of treated water for irrigation,
recreation or domastic purposes.

Consult local and state fish and game agency and water control

authorities before applying this product to public water. Permits may
be required to treat such water.

To make aquatic applications amound and within 1/2 mila of active
potable water intakes, the water intake must be turned off for a
minimum period of 48 hours after the application. The water intake
may be turmed on prior to 48 hours if the glyphosate level in the intake
water is below 0.7 parts per million as determined by laboratory
analysis. These aguatic applications may be made enly in those cases
where there are alternative water sources or holding ponds which
would parmit the turning off of an active potable water intake for a
minimum period of 48 hours after the application.

For treatmants after draw down of water or in dry ditches, allow 7 days
or mara after treatmeant before reintroduction of water to achieve
maximum weed control. Apply this product within 1 day after draw
down to ensure application to actively growing weeds.

Floating mats of vegetation may require retreatment up to the labaled
rate. Awoid wash off of sprayed foliage by spray boat or recreational
boat backwash or by rainfall within & hours of application. Do not re-

Applications made to moving bodies of water must be made whila
traveling upstream to prevent concentration of this herbicide in water.
Whan making any bankside applications, do not overlap mare than

1 foot into open water. Do not spray in bodies of water where weeds
do not exist. The maximum application rate of 7 1/2 pints per acra
must not be exceeded in any single broadcast application that is baing
made over water.

When emerged infestations require treatment of the total surface area
of impounded water, treating the area in strips may avoid axygen
depletion due to decaying vegeatation. Oxygen depletion may result

in fish kil

Restrictions:

* Do not apply this product directly to water within 1/2 mile upstream of
an active potable water intake in flowing water (l.e., river, stream, etc.),
or within 1/2 mile of an active potable water intake in a standing body of
water, such as a lake, pond or reservoir. This restriction does not apply
to intarmittent inadvertent overspray of water in terrestrial use sites.

This product may be applied to undesirable vegetation in and around
water (aquatic areas) and wetlands found in forestry, utility rights-of-
way sites or other site listed on the label, including wheare these sites
are adjacent to or surrounding domestic water supply resarwirs, supply
streams, lakes and ponds.

If wetland sites are present, read and observe the following directions:

= Thera is no restriction on the use of treated water for irmigation,
recraation or domestic purposas.

= Consult local public water control autharities before applying this
product in and around public water. Parmits may be required to treat in
such areas.
Restrictions:
= Do not apply this product directly to water within 1/2 mile upstream of
an active potable water intake in flowing water {Le., river, stream, etc.),
or within 1/2 mile of an active potable water intake in a standing body of
water, such as a lake, pond or reservair. This resftriction does not apply
to intermittent inadvertent ovarspray of water in terrestrial use sites.
Do not spray opan bodies of water whara woody brush, trees and
herbaceous waeds do not exist. Do not apply more than 3 3/4 quarts
per acre in a single over water broadcast application except in stream
crossings in utility right-of-way or where applications will result in less
than 20 percent of the total water area baing treated. In aither of thasa
locations, any specified rate may be applied:

Christmas Tree Plantations

Broadcast Application (Oregon and Washington Only)

Broadcast apply this product over the established Christmas tree species
Douglas fir (Pseudotsugs menziasi), fir species (Abies spp.), and pine
species (Pinus spp.) (except eastern whita, loblolly, longleaf, shartlaaf,
slash), and spruce species (Ficea spp.). Use 1 quart of this product

per acra in 5 to 30 gallons of water per acre. For best results, add up
to 10 fl oz of Entry |l surfactant per acre. If using a different surfactant,
follow the manufacturer's directions for use and ensure conifer safaty
has been adequately tested for that surfactant. Apply after frees have
completed at least a full growing season since planting or transplanting.

Specimen Label Revised 10-01-19

This product does not control plants that are completely submerged or
have a majority of their foliage under water.

There is no restriction on the use of treated water for irrigation,
recreation or domestic purposes.

* Applications made to moving bodies of water must be made while
traveling upstream to prevent concentration of this herbicide in water.
When making any bankside applications, do not overlap more than
1 foot into open water. Do not spray in bodies of water where weeds
do not exist. The maximum application rate of 7 1/2 pints per acre
must not be exceeded in any single broadcast application that is being
made over water.

* When emerged infestations require treatment of the total surface area
of impounded water, treating the area in strips may avoid oxygen
depletion due to decaying vegetation. Oxygen depletion may result
in fish kill.

Restrictions:

* Do not apply this product directly to water within 1/2 mile upstream of
an active potable water intake in flowing water (i.e., river, stream, etc.),
or within 1/2 mile of an active potable water intake in a standing body of
water, such as a lake, pond or reservoir. This restriction does not apply
to intermittent inadvertent overspray of water in terrestrial use sites.
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Table 2. Aquatic vegetation herbicide control water use restriction (number of days after treatment before use in private waters
only).!

Common name Drinking Swimming m Turf Crops
0 30 30

° ° bispyribac 0 0 0

Use ReStr|Ct|0ns carfentrazone 0-12 0 0 0-12 0-142 0-142
copper complexes’ 0 0 0 0 0
diquat 1-34 0 0 1 1-34 5
endothall® 7-25 1 0 7-25 7-25 7-25
flumioxazin 0 0 0 0 0-3* 5
fluridone® 0 0 0 0 7-30 7-30
glyphosate’ 0 0 0 0 0 0
imazamox 0 0 0 0 1 18
imazapyr *9 0 0 0 120 1200
penoxsulam 0 0 0 0 0 *n
SCpP» 0 0 0 0 0 0
triclopyr 13 0 0 0 o 120"
2'4_[) *16 #16 #16 *16 *16 #16

' Aquatic vegetation control can cause a period of low dissolved oxygen, which can stress and/or kill fish. It is best to treat most aquatic vegetation early in the
growing season when the plant is rapidly growing. Treating small areas (e.g., ') of pond at a time at 10- to 14-day intervals usually will allow for decomposition
without causing an oxygen depletion.

*Varies if 20% or more of surface area is treated.

*|f water is for drinking, the elemental copper concentration should not exceed 1.0 ppm (i.e., 4.0 pp. copper sulfate).

* Depending on formulation or rate. Read label.

* Length of use restriction for endothall varies with concentration used. Read label.

& Do not apply within % mile of a functioning potable water intake.

" Do not apply within %2 mile of a functioning potable water intake.

Do not use treated water to irrigate greenhouses, nurseries or hydroponics.

® Greater than Y2 mile from potable water intake.

"2 Qr until <1.0 ppb.
'" Do not use water from any treated site for food crop irrigation until residues are determined to be less than or equal to 1 ppb.
2 Sodium carbonate peroxyhydrate.
3 - 2 Minimum setback distances from potable water intakes required and laboratory tests to determine < 0.4 ppm. Read label.
] :—XtenS|0n * No restriction on irrigating established grasses but do not harvest hay for 14 days after application. Read label.
AUBURN ALABAMA A&M and AUBURN UNIVERSITIES '* Or until non-detectable concentration in immunoassay analysis.
& Water restrictions on 2,4-D vary with formulation, location, rate and time of year. Read label.
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Private waters restrictions – There is this list but I always tell people to double check. 

 


WEED RESPONSE RATINGS FOR AQUATIC HERBICIDES!

g § z8 = * & 5 g E 2 vg e
= X3 3 2 3 . £ 3 g : |22 B, | § s
g ESes| o 5 £ 2 2 E g ] 5 s |38 £ S 5 3 |
22 828 | 2 | E N g g 5 5 |35 : | 28| & | & - i
=X 080 &l (=] ™ =) = = = o Q w m - ™= Lo
|
Planktonic E P P G P P P P G-E
Filamentous E” P G P-G° P P P P G-E GE F-P !
Chara E P P-G PG> P P P P E l
Nitella E P P-G PG P P B P G !
Bladderwort P P-G E F G G-E G G G E-G }
Duckweed P F G P E G G-E E E E P-F
Watermeal P P |7 G P B P G G E E
Azolla P F G G-E F E E E E G-E P-F
Water hyacinth & E E P F E E E G-E = E E G-E P
Amearican lotus P E P P F G E G G G G-E P
ngr E;Q?L'n"." and white) i = z i = = = = G i
Spattardock P E P P E G G P
Watershiald P E P G G E G G G-E F-P
| Aligatar weed | P | F | P | P | G | E | E | E | G | G | G | | E | E | | GE | P |
Arrowhead P E G G P E E G E F-P
Butionbush P E F P P G G G
Cattails |5 G G P F E |3 = E
Camman read P F F P F E G E
Ducksalad B E G P E = G-E P
Fraghbit P E E E E G E E P
Maidencans B P |7 F E P = F-P
Pickaralwead P G G P E E E G P
Pond edge annuals P G E E E
Sedges and rushes P F F P G P E P
Slendar spikerush P G G P P E G G-E
Smartwead P G F F E E E E G P
Water pannywort P G G P P G E E E E E G-E F-P
Water primrose P E F-G F E E E E G G-E G-E P
Willows |5 E |7 P P E E =
1 E = axcellent control, G = good contral, F = fair control, P = poor control. {Continued on page 1439)
Far Pithophora, only F-G contral.
Hydrathal formulation only.
'f' Granular 2,4-D formulation.
< Copper complexes only (ex. Komeean, Captain, K-Tea).

I - RELS a i i
— ] o ——
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WEED RESPONSE RATINGS FOR AQUATIC HERBICIDES' [cont.]

£ g g e &
= =
' € < €
= & &E = 2 § 5, 5 B g = $E| § | % 8 3 5
£e E8 ol w R 3 £ | 8 ] 8 g8 |5 ¢ | 85§ | § s 2
= 3 a E B 5 9 g 2 S E’
g8 888 & =} g © & = £ - $ 3 T s 8 2 [ 3
Coontail P G E E E P E G-E G-F
Egeria P.G3 = G G E P ] S S
Elodea P-Gs G E F E P P E E E
Fanwort P F G E E P P E E
Hydrilla P-ES P G G E P P G E E E E E E
Naiads P F E I3 E P P G E G E
Parrotfeather p E E E E F F G (when G E G E E G-E F-p
emerged)
Pondweeds P-G% P G E E P F & E E E E G-P
Water milfoil (broadieaf) P E E E P G P G G E P
Water milfoil (Eurasian) P E E E E P G P G G-E E E E G F-P

1 E = excellent control, G = good control, F = fair control, P = poor control.
2 For Pithophora, only F-G control.

3 Hydrothol formulation only.

4 Granular 2,4-D formulation.

5 Copper complexes only (ex. Komeen, Caplain, K-Tea).

T e — e . — = e —— e —
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Surfactants

* (Cygnet Plus, Cide-Kick, Kammo Plus, Liberate,
Trace, Preference, Optima, Aquasticker) Sticker,
wetter, penetrant

@z

Breaks down waxy leaves with thick cuticles

N
N
\
".S_

i.e. watershield, lotus, lilies, cattails, etc.
* Methylated seed oil — Sun Energy
* Wets & penetrates plant

Sinking Agents — carry product depths beyond 4'
(but so do weighted hoses)

Check herbicide label for surfactant compatibility
& surfactant label for aquatic use

8 | Pytension
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Blackburn for aquatic systems - 
Seed oil for forestry – Mrs. Butterworths
MSO – 2.5gal - $60
Liberate: 2.5 gal / $107



Success Vs. Failure

Correct Plant ID

Right herbicide selection
* Right application method

Right Rate
Right Time
Right Place
Uz

AUBURN
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Presenter Notes
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Aqua stickers are innovative biological sticker, penetrator and catalyst designed to improve pesticide efficacy. Helpful with flowing water. 
Picture – Covington County – water well has over 450 ppm alkalinity. Alkalinity capacity to neutralize acids. Higher it is the more readily they can neutralize. Often hardness and alkalinity are the same. 


Prevention

and Public

Involvement
2026 Year of Invasive

Plants - ACES
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A
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Preventing Spread Through Education and Individual Action


Levi Blackmon
South Alabama Aquatic Resources Agent - ACES
Brewton, AL 36426
Cell: 256-624-7356
Icb0094@auburn.edu
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Invasive species represent one of the most significant threats to Alabama’s natural ecosystems, economy, and quality of life. Throughout this presentation, we have explored what invasive species are, why Alabama is especially vulnerable, and how specific plants and animals are impacting the state. We have also examined the ecological and economic consequences of invasions, as well as the tools available for detection, management, and prevention. A key takeaway is that no single solution can address invasive species challenges. Effective responses require a combination of science-based management, early detection, public involvement, and long-term commitment. Climate change and increased global trade are likely to intensify invasive species pressures in the future, making proactive strategies even more important. By supporting education, reporting programs, and responsible practices, individuals and communities can play a meaningful role in protecting Alabama’s biodiversity. Collaboration among agencies, researchers, landowners, and the public will be essential for success. Ultimately, addressing invasive species is about safeguarding the ecological health and economic resilience of Alabama for future generations. Continued awareness, vigilance, and action will determine how well the state meets this ongoing challenge.
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ALABAMA A&M and AUBURN UNIVERSITIES

In accordance with Federal law and U.S. Department of Agriculture (USDA) civil rights regulations and policies, this institution is prohibited from discriminating because of
race, color, national origin, sex (including gender identity and sexual orientation), age, disability, and reprisal or retaliation for prior civil rights activity. Program information
may be made available in languages other than English. Persons with disabilities who require alternative means of communication for program information (e.g., Braille,
large print, audiotape, and American Sign Language) should contact the Alabama Cooperative Extension System Human Resources Department at (334) 844-5531 or the
State of Alabama Governor's Office on Disability (GOOD) at (888) 879-3582 or USDA's TARGET Center at (202) 720-2600 (voice and TTY) or contact USDA through the
Federal Relay Service at (800) 877-8339. To file a program discrimination complaint, a complainant should complete a Form AD3027, USDA Program Discrimination
Complaint Form, which can be obtained online at www.usda.gov/oascr/how-to-file-a-program-discrimination-complaint from any USDA office, by calling (866) 632-9992, or by
writing a letter addressed to USDA. The letter must contain the complainant's name, address, telephone number, and a written description of the alleged discriminatory
action in sufficient detail to inform the Assistant Secretary for Civil Rights (ASCR) about the nature and date of an alleged civil rights violation. The completed AD-3027 form
or letter must be submitted to USDA by mail: U.S. Department of Agriculture Office of the Assistant Secretary for Civil Rights, 1400 Independence Avenue, SW, Washington,
D.C. 20250-9410; Fax: (833) 256-1665 or (202) 690-7442; or Email: program.intake@usda.gov. This institution is an equal opportunity provider.



Copper Sulfate

(Cutrine, Komeen, K-Tea, Captain, Nautique, Argos)

* Primarily an algaecide

Often used in tank mixes with either diquat dibromide or endothall |

Formulations include copper sulfate pentahydrate and several chelate
(complex copper) formulations

* Respect fish copper toxicity — alkalinity dependent on fish toxicity



Presenter Notes
Presentation Notes
Slide: Norm Haley: Aluminum Sulfate (reduces Phosphorus level which is what algae needs for growth) works in conjunction with Copper sulfate, need alkalinity > 50 PPM and < 250ppm to not cause potential fish kill and to be effective. COPS – disrupts the cellular process including photosyntheseis and respiration.
Cost: Cutrine-plus: 30 lbs: $100.00
2.5 gal – Captain – $74.52 – ARGOS - $80



Diquat dibromide
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Diquat Dibromide
(Reward, Tribune, Weedtrine-D)

Contact used for control of submersed weeds
and duckweed

Often used in tank mixes with copper as an
algaecide

Should not be applied to or mixed with muddy
water

Limited effect in shallow water due to binding
with organics
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For submerged weeds and filamentous algae
Subsurface application – contact required
Foliar application for duckweed, salvinia, water lettuce, water hyacinth 
Use a spray adjuvant with foliar applications: ex. Methylated seed oil, approved non-ionic surfactants
Not effective in muddy water
Mixing with chelated copper better than alone 
Cost – 2.5 gal – $250 - Tribune


2.4-D
(Weedar 64, Aqua-Kleen, Navigate, Hardball, Alligare 2, 4-D
Amine)

* Primarily a systemic broadleaf herbicide

* Both liquid and granular formulations

* Very etfective on many emergents:
*Amine - submergents

* water hyacinths, watermilfoils, water primrose, & parrot feather

e Can control watershield & lilies w/surfactant if not washed off leaves
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Navigate up to 200 lbs to acre granular – lilies
Cost – 2,4 D – Hardball – 2.5 gal $120
2, 4 D , Amine – submergent treatments -  2.5 gal $87 – better applied in water - submerged


Glyphosate

(AquaMaster, Shoreline Defense, Rodeo, Roundup Custom, Aqua Star)

* Broad-spectrum herbicide for most emergent weeds

* Water lily and watershield may be controlled if wave
action does not wash herbicide off the floating leaves.

* Not for submersed application

* Not effective on small, floating plants such as duckweed,
watermeal, or mosquito fern.
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Roundup custom - $121
Rodeo - $75


Endothall
(Hydrothol 191, Aquathol, Aquathol K)

Contact herbicide (some translocation) in granule & liquid formulations

Controls normally ditficult “pondweeds” Pofamogeton spp. And many
other submersed weeds

Very ‘HOT’ herbicide
* Can kill fish (says so on the label)
* Will burn & blister skin
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Restrictions there – can kill fish so when applying to vegetation – you want to disturb those weeds and get the fish to move away so they are not directly in that space where youre treating – you;ll get dead fish. Used in High Alkaline systems to control weeds
Cost – grabular – $116 / 20lb bag
Hydrothol 191 - $215 / 2.5 gal


Fluridone
(Sonar AS, Avast!, Whitecap)

* Slow acting herbicide for control of most submersed weeds.

* C(Can ‘creep’ up emergent & marginal vegetation

* Requires a long (45 day) contact time & minimal water exchange

* Extended irrigation restriction — 30 days

* No fish kills from oxygen depletion as plants slowly die and decay
over weeks to months

* $% Expensive $$ ($245 / ac. ft.)
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Fluridone works its way through the water column and it has to sit there. 
$80.00 / quart


Flumioxazin
(Clipper, Propeller, Flumigard)

* Flowable granule (dissolves when tank mixed — mix well!)

* FAST acting control of most aquatic weeds |

* Bestin systems with lower pH

* Great option for watershield, duckweed, & watermeal
* More economical than fluridone (~$100/ac.)

* Does not require long contact time or minimal water exchange
(4-6 hr. contact required)
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Does not need exact contact but can spread through water contact
Cost: 1 lb – granular – $100-120


Imazapyr
(Habitat, Arsenal, Polaris, Ecomazapyr 2 SL) |

Imazapyr

* Great option for emergent plants (cattails,
alligator weed, giant reed, water shield)

- * More expensive (~$200+/ac.) H 0 -
* Unaffected by rain within 1 hour of application
— rapidly absorbed by plants N
* Long turf and crop irrigation restriction — 120 / /
days N

* DO NOT USE AROUND DESIRED TREES

S . ? N o T
— ——— — e —— —
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Habitat – $325.95 – 2.5 gal
Ecomazapyr 2 sl – $210.00 – 2.5 gal



Triclopyt

(Renovate, Navitrol, Garlon 3A)

Systemic herbicide for broadleat control — emersed, floating, and
some submersed plants

Great option for alligator weed. water hyacinth, water milfoil,
American lotus

Use surfactant for floating and emergent vegetation

Use sinking agent / adjuvant or weighted hose for submersed
species

Long crop irrigation restriction — 120 days
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Cost: Renovate: $372 – 2.5 gal

No restriction on turf irrigation – triclopyr doesn’t affect grasses. 
No restriction on swimming or fishing. 

Max: 2 gal/acre per annual growing season for emersed weeds. – make treatment when plants are actively growing. 
Max: 2.5 ppm acid equivalent per acre per annual growing season. – So for average 4 ft depth ponds, max is 9.1 gallons for Navitrol per surface area.  

Navitrol: 0.5-2 gallons per acre for water hyacinth, 0.75-2 gal/ac for alligator weed. 

Still need to monitor and re-treat alligator weed. Will kill top growth but will come back. 

Effects same as 2,4-D - Auxin (plant growth hormone) mimic: Uncontrolled cellular growth and eventual death of sensitive species 
Symptoms: twisting of stems, curling of leaves, loss of ability to stand up right / typically develop within a few days and may continue to progress for a month after treatment. 
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