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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

Presenter Notes
Presentation Notes
Definition, Characteristics, and Why Invasive Species Matter



Why Invasive 
Species 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.

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

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

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.

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



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

~Alabama Aquatic Nuisance Species Management Plan~



Alabama Aquatic 
Nuisance Species 

Management 
Plan
Flora



Torpedograss
Scientific Name: Panicum repens

Family: Poaceae
Native: Tropical to sub-tropical regions of  Africa & Eurasia

Habit 

• 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 

• Rigid aerial stems produced from underground rhizomes
Reproduction

• Predominantly vegetative propagation via stolon and rhizome 
fragments

• 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

• 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



Management 
and Control 

Methods
Flora

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



Early 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.

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.



Plant Identification

• Accurate Plant Identification is 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 is 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 Algae



Emergent 
Plants 

Submerged 
Plants 



Floating-leaved Plants
AKA: emergent 



Chemical Control

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



Why use aquatic 
herbicides? 

• Control threshold beyond other 
control measures

• Treatment of  submerged 
vegetation

• Treatment of  floating or 
emergent vegetation

• Treatment of  shoreline species

• Chance of  impact on surface 
water or groundwater

Before After

Presenter Notes
Presentation Notes
Want pond for fishing or swimming. Is there a problem. 



Toxicity – Aquatic Life

• Quick calculation: Rodeo vs. Bluegill

• 5.4 lb/gal of  glyphosate

• 1 acre pond with 4 acre/ft volume

• 68 lb x 4 acre/ft = 272 lb

• 272lb / 5.4lb = 50.3 gallons

You would have to apply 50 
gallons of  Rodeo to pond to kill 

50% in 4 days

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



Applying 
herbicides  – 300 
registered in US

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)

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 
Questions…

• Can this be put in a pond or around water?
• Surface water
• Aquatic plant control section

• How much should I mix/apply?
• Post Application Restrictions

• Will it hurt my fish? 
• Can I swim?
• Will it hurt my livestock?
• Can I irrigate?

• Personal Safety Equipment Requirements

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. 



Presenter Notes
Presentation Notes
Slide: Kerry Steedley

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 . 



Presenter Notes
Presentation Notes
Slide: Kerry Steedley




Use Restrictions

Presenter Notes
Presentation Notes
Can vary widely depending on formulation and concentration
Private waters restrictions – There is this list but I always tell people to double check. 

 



Presenter Notes
Presentation Notes
Southern Regional Aquaculture Center

University of Florida Extension 

Other extension websites. 



Presenter Notes
Presentation Notes
Southern Regional Aquaculture Center

University of Florida Extension 

Other extension websites. 



Surfactants

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

• Breaks down waxy leaves with thick cuticles

• 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

Presenter Notes
Presentation Notes
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

Presenter Notes
Presentation Notes
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

Presenter Notes
Presentation Notes
Preventing Spread Through Education and Individual Action



Presenter Notes
Presentation Notes

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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• Primarily an algaecide

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

• Formulations include copper sulfate pentahydrate and several chelated 
(complex copper) formulations

• Respect fish copper toxicity – alkalinity dependent on fish toxicity

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

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
(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

Presenter Notes
Presentation Notes
Slide: Norm Haley

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



• Primarily a systemic broadleaf  herbicide 

• Both liquid and granular formulations 

• Very effective on many emergents: 

•Amine - submergents

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

• Can control watershield & lilies w/surfactant if  not washed off  leaves

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

Amine)

Presenter Notes
Presentation Notes
Slide: Norm Haley
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



• 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.

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

Presenter Notes
Presentation Notes
Slide: Norm Haley
Roundup custom - $121
Rodeo - $75



• Contact herbicide (some translocation) in granule & liquid formulations

• Controls normally difficult “pondweeds” Potamogeton spp. And many 
other submersed weeds

• Very ‘HOT’ herbicide

• Can kill fish (says so on the label)

• Will burn & blister skin

Endothall 
(Hydrothol 191, Aquathol, Aquathol K)

Presenter Notes
Presentation Notes
Slide: Norm Haley

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



• Slow acting herbicide for control of  most submersed weeds.

• 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.)

Fluridone 
(Sonar AS, Avast!, Whitecap)

Presenter Notes
Presentation Notes
Slide: Norm Haley
Fluridone works its way through the water column and it has to sit there. 
$80.00 / quart



• Flowable granule (dissolves when tank mixed – mix well!) 

• FAST acting control of  most aquatic weeds 

• Best in 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)

Flumioxazin
 (Clipper, Propeller, Flumigard)

Presenter Notes
Presentation Notes
Slide: Norm Haley
Does not need exact contact but can spread through water contact
Cost: 1 lb – granular – $100-120



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

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

• More expensive (~$200+/ac.)

• Unaffected by rain within 1 hour of  application 
– rapidly absorbed by plants 

• Long turf  and crop irrigation restriction – 120 
days 

• DO NOT USE AROUND DESIRED TREES 

Presenter Notes
Presentation Notes
Slide: Norm Haley
Habitat – $325.95 – 2.5 gal
Ecomazapyr 2 sl – $210.00 – 2.5 gal




• Systemic herbicide for broadleaf  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 

Triclopyr
 (Renovate, Navitrol, Garlon 3A)

Presenter Notes
Presentation Notes
Slide: Norm Haley

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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