
Welcome

Aquatic Plant Workshop

March 1, 2025



Notable Discoveries

• Vitamins (vitamin A)

• Hybrid corn

• First soil fertility test (Morgan Soil Test)

• Fungus that causes the collapse of gypsy moth 

populations

• Contributions in tick and mosquito borne diseases

• First statewide research into CT lakes 

The Connecticut Agricultural 

Experiment Station

Main Laboratories, New Haven

Valley Laboratory , Windsor

Griswold Research Center, GriswoldLockwood Farm, Hamden



AGENDA

Gregory Bugbee
• State of the State Update
• AIS Spread and Management

Summer Weidman
• Invasive Aquatic Plant Identification
• Remote Sensing Research

Jeremiah Foley IV, Ph.D.
• Integrated Pest Management
• Biocontrol Research

Riley Doherty, GISP
• CT AIS Web App
• Funding Sources

11:30 AM – 12 PM: Questions & Plant ID



State Representative Christine Palm

Established July 2022
An expansion of the Invasive Aquatic Plant Program (IAPP)

Office of Aquatic Invasive Species

Legislative Charges

Research and survey 
aquatic plant species

Serve as a repository 
for statewide aquatic 
invasive species data

Educate the public on 
aquatic invasive species 
issues and identification

Coordinate with the 
Invasive Plants Council

Advise municipalities on 
aquatic invasive species 
management

Act as a liaison among 
organizations and state 
agencies for AIS control 
and eradication issues



Aquatic Vegetation Sur veys





The Spread of Connecticut River 
Hydrilla



CT Hydrilla Detection  Timeline

* East Twin Lake

(6/23)

* Holbrook Pond

(10/24)

* Middle Bolton Lake

(6/23)

* Congamond

(10/23)

* Amos Lake

(8/23)

* Pachaug Pond

(8/24)

Bashan Lake *
(6/24)

Pameacha Pond * 

(7/23)

* Lake Pocotopaug

(6/23)

* Gardner Lake

(7/24)

(2016)



CT River Hydrilla has Not Moved North 

USACE 2024



Amos Lake

2023
2024





Ultralow Grass Carp Stocking
Leveraging Feeding Preference

*

*



WCSU Fall 2024 CT Lake Symposium

Lake Pocotopaug
 East Hampton





Hydrilla

2024

Hand Pulling Pioneer infestation



Bashan Lake, East Haddam



Bashan Lake, East Haddam



Bashan Lake, East Haddam



Pretreatment

July 2022
Post treatment

September 2022

Wethersfield COVE
Treated with Diquat - 2022, 2023, 2024* 



Hydrilla Infestations are Not Affected by Water Chemistry 
(Green shading = CT Range)



Movement of Watercraft



SEAPLANES 

• Flight plans are 

optional when flying 

under Visual Flight 

Rules (VFR)

• Only Illinois, Maine, 

Washington, and 

Wisconsin have AIS 

requirements

• Connecticut requires 

the owner of any 

aircraft to register with 

their municipality

 



OAIS Survey of all State Boat Launches for Hydrilla

• Funded by CT DEEP AIS grant

• 94 State boat launches
• Trailer & carry in 

• 1 acre radius 

• 17 completed (18%) in 2024
• 4 detections

• Only 1 new



USACE Hydrilla Control Demonstration Project

Keeney Cove, Pretreatment

Keeney Cove, Posttreatment



CT DEEP AIS Grants



https://portal.ct.gov/-

/media/CAES/DOCUME

NTS/Publications/Bulletin

s/B1087.pdf 

Identification Guides

https://uwpress.wisc.edu/

books/5921.htm

https://portal.ct.gov/-/media/CAES/DOCUMENTS/Publications/Bulletins/B1087.pdf
https://portal.ct.gov/-/media/CAES/DOCUMENTS/Publications/Bulletins/B1087.pdf
https://portal.ct.gov/-/media/CAES/DOCUMENTS/Publications/Bulletins/B1087.pdf
https://portal.ct.gov/-/media/CAES/DOCUMENTS/Publications/Bulletins/B1087.pdf
https://uwpress.wisc.edu/books/5921.htm
https://uwpress.wisc.edu/books/5921.htm


Plant Terms
(Reproduction)

• Fragment - plant part that 

breaks off and grows to form a 

genetically identical plant

• Tuber - modified, underground 

stem for starch storage and 

form of vegetative reproduction

• Turion - a modified leaf bud on 

a stem or shoot, form of 

vegetative reproduction

Whole Plant

Fragments

CAES OAIS



Plant Terms 
(Leaves)

• Node - the point where leaves or branches 

attach to the stem

• Opposite - across from each other at the 

same node

• Alternate - one leaf per node on different 

sides of the stem

• Whorled - three or more leaves at the 

same node, forming a ring-like arrangement

(Harris and Harris  2001)

CAES OAIS

CAES OAIS



• Leaflet – one of many leaf-like looking 

structures that when combined make one leaf 

• Petiole - leaf stalk

• Rosette - a cluster of leaves that surround the  

stem at the same point

• Tooth/Teeth – sharp points along a leaf margin

Plant Terms 
(Leaves cont.)

(Crow and 

Hellquist 2023)

>12 leaflet 

pairs

CAES OAISpetiole

CAES OAIS

CAES OAIS



Fanwort
Cabomba caroliniana

Key Info:

• Introduced to  CT 
in  1937

• Submersed plant

• Grows in 3 -10 
feet  of  water

• Spreads through 
fragmentation

CAES OAIS



A. Smagula

Fanwort
Cabomba caroliniana

CAES OAISpetiole

Opposite leaves

CAES OAIS

CAES OAIS

Key Features:

• Bright green, 
looks l ike a p ipe 
c leaner 

• Flowers: white , 
sol i tar y

• Leaves: opposite , 
long pet io les , fan -
l ike



Hydrilla
Hydrilla ver ticillata

Key Info:

• Introduced to CT in 
1989

• Spreads through 
turions, tubers, 
fragmentat ion

• Commonly confused 
with nat ive 
waterweed

CAES OAIS



CAES OAIS

CAES OAISCAES OAIS

Hydrilla
Hydrilla ver ticil lata Key Features:

• Whorls of ≥ 5 
leaves

• Submersed plant

• May have turions 
or tubers

Turions

CAES OAIS

CAES OAIS



Wandering Hydrilla

“Monoecious Hydrilla”

Northern Hydrilla

“CT River Hydrilla”

Hydrilla verticillata subsp. peregrina Hydrilla verticillata subsp. lithuanica

• Whorls of 5

• Less robust

• Tubers

• Less turions

• Coventry Lake

• Silvermine 

River

• Whorls ≥ 5

• Very robust

• No tubers

• Abundant 

turions

• CT River, 10 

other 

waterbodies*

CAES OAIS



3 

4
5

The more leaves 

to a whorl, the 

worse it gets.

Egeria densa 

Brazilian 

Waterweed               

INVASIVE

Elodea species

Waterweeds     

NATIVE

Hydrilla verticillata 

Hydrilla   

INVASIVE

Commonly Confused Species



Variable-leaf watermilfoil
Myriophyllum heterophyllum

Key Info:

• Introduced to CT in 
1932

• Variable appearance , 
sometimes reddish , 
sometimes green

• Spreads through 
f ragmentat ion

(Crow and 

Hellquist 2023)

CAES OAIS



CAES OAIS

Key Features:

• Thick f lower 
spike

• Red or green 
Stem

• Triangular leaf

• Leaves < 1 inch 
apart

• ≤ 11 leaf let pairs

Variable-leaf watermilfoil
Myriophyllum heterophyllum

CAES OAIS

CAES OAIS

CAES OAIS



Eurasian watermilfoil
Myriophyllum spicatum

Key Info:

• Introduced to CT 
in 1979

• Most common 
invasive aquatic 
plant in CT and 
northern U.S.

• Spreads through 
fragmentation

(Crow and 

Hellquist 2023)

CAES OAIS



Whorl

1″

CAES OAIS

Rectangular leaves

Eurasian watermilfoil
Myriophyllum spicatum Key Features:

• Thin f lower 
spike

• Rectangular leaf

• Leaves > 1 inch 
apart

• ≥ 12 leaf let 
pairs

CAES OAIS

CAES OAIS



Eurasian watermilfoil Variable-leaf watermilfoil
Myriophyllum spicatum Myriophyllum heterophyllum

• Thin flower 

spike

• Rectangular 

leaf

• Leaves > 1 

inch apart

• ≥ 12 leaflet 

pairs

• Thick flower 

spike

• Triangular 

leaf

• Leaves < 1 

inch apart

• ≤ 11 leaflet 

pairs

Fewer leaves, 
more leaflets

More leaves, 
fewer leaflets



Minor naiad
Najas minor

Key Info:

• Introduced to CT 
in 2004

• Annual , sprouts 
from seed

• Low-growing, 
often found in 
shal low waters

(Crow and 

Hellquist 2023)

CAES OAIS



CAES OAIS

Key Features:

• Compact, bushy 
with highly 
branched stems

• Sti f f , curled 
leaves

• Toothed leaves, 
visible to the 
naked eye

Minor naiad
Najas minor

CAES OAIS

CAES OAIS



Curlyleaf pondweed
Potamogeton crispus

Key Info:

• Introduced to CT 
in 1943

• Annual , sprouts 
from turions

• Fully grown in 
May/June , dies 
back midsummer

CAES OAIS



Key Features:

• Wavy, lasagna-
l ike leaves

• Leaves alternate , 
no petioles

• Brown turions, 
l ike small 
pinecones

CAES OAIS

CAES OAIS

Turion

Curlyleaf pondweed
Potamogeton crispus



Water chestnut
Trapa natans

Key Info:

• In troduced to CT in  
1998

• Annua l , sprouts  f rom 
nut lets

• One nut let  = 10 -15 
roset tes

• One rosette  = 15 -20 
seeds

• One nut let  = 150-300 
new nut lets

CAES OAIS

(Crow and 

Hellquist 2023)



CAES OAIS

CAES OAIS

CAES OAIS

Rosette

Key Features:

• Floating rosette

• Waxy, triangular 
leaves

• Feathery 
submersed leaves

• Small , white 
f lower

Water chestnut
Trapa natans



Other Invasives

Parrotfeather
Myr iophy l lum 

aquat icum

• Thick, red 
stem

• Blue-green 
feathery 
leaves

Brazilian 
waterweed

Eger ia densa

• Whorls of  4 
leaves

• White 
f lowers with 
3 peta ls

European 
waterclover

Mars i lea quadr i fo l ia

• Float ing or 
emergent

• Clover- l ike 
leaves with 4 
leaf lets



Other Invasives

Water 
hyacinth
Ponteder ia 
crass ipes

• Free- f loat ing 
with b lack, 
feathery 
roots

• In f lated 
pet io les , 
l ight purple 
f lower

American 
water lotus
Nelumbo lutea

• Emergent
• White 

f lowers
• Seed head 

l ike the top 
of a 
watering can

Yellow 
floating 

heart
Nymphoides  

pe l tata

• Round, heart -
shaped 
f loat ing 
leaves

• Bright yel low 
f lower

Pond water-
starwort
Cal l i t r i che 
s tagnal i s

• Submersed 
plant with 
f loat ing 
rosettes

• Spoon-
shaped, 
opposite 
leaves



Emerging Invasives

Swollen 
bladderwort
Utr icu lar ia in f la ta

• Alternate , 
submersed 
leaves

• Large in f lated 
f loat ing leaves

• Yel low f lower

Spiny naiad
Najas  mar ina

• Britt le , 
branched 
stems

• Conspicuous, 
brownish, 
pr ick ly teeth



USING REMOTE SENSING TO MAP 
HYDRILLA

NDVI: 

Normalized Difference Vegetation 

Index

First survey took three years!



Dr. Jeremiah R. Foley IV

Office of Aquatic Invasive Species

Dept. of Environmental Science and Forestry

Connecticut Agricultural Experiment Station

The Potential for Classical 

Biological Control of 

Connecticut River Hydrilla



Management 

of AIS

Estimated economic and health costs of 

invasive species in the United States have 

increased from $2 billion in the 1960s to 

$21 billion in the 2020s 

Aquatic ecosystems are not immune to 

these types of invasions, and they are 

reported to cost the United States $15 

billion annually

The northeastern United States is 

particularly vulnerable; the costs of 

invaded aquatic ecosystems in this region 

dominate the costs of terrestrial invasions  

(Fantle-Lepczyk et al. 2022)



Management of AIS



Management of AIS



Management of AIS



Management of AIS



Management of AIS





Biological Control 

is the use of living organisms—

such as predators, parasites, 

pathogens, or herbivores—to 

manage or suppress populations of 

unwanted species, like invasive 

plants and insects, to reduce their 

impact on ecosystems, agriculture, 

or human activities.



Biological Control



Biological Control



You’re just a biological 

harvester. I’m cultured….

Biological Control

• Non-selective

• Long generation time

• Can not reproduce 

• Highly selective

• Short generation time

• High reproductive output

• Redistribute  





Overseas 

Research 



Overseas 

Research 



Overseas 

Research 
Quarantine 

Research 



Overseas 

Research 
Quarantine 

Research 
Release



Overseas 

Research 
Quarantine 

Research 
Release Establishment 



Overseas 

Research 
Quarantine 

Research 
Release Establishment 

Technology 

Transfer



The Biological Control Pipeline 

Overseas 

Research 
Quarantine 

Research 
Release Technology 

Transfer
Establishment 



The Biological Control Pipeline 

Foundational 

Research 

Overseas 

Research 
Quarantine 

Research 
Release Establishment Technology 

Transfer





About

WATER HYACINTH WEEVILS are native to South America, were introduced to 
the U.S. in the 1970s to control invasive water. By feeding on the plant's 
leaves and stems, they reduce its growth, support native vegetation 
recovery, and lessen the need for chemical or mechanical controls



• 58.2% less biomass

• 97.3% fewer inflorescences

• 16.8% decrease in coverage

Tipping et al. 2014



Tipping et al. 2017

Waterhyacinth IPM: Biomass Reduction    



Tipping et al. 2017

Waterhyacinth IPM: Biomass Reduction    







Hydrellia balciunasi Hydrellia pakistanae 

Bagous hydrillae Bagous affinis 

Approved and Released 

Agents for Hydrilla



(Hydrellia pakistanae)

Asian leaf-mining fly



• Original host range testing was done on diecious 

hydrilla  

• Released and established in southeastern US (Alabama, 

Georgia, Texas)

• Generation time: 17 – 31 days

• Mass reared by USACE – Aquatic and Wetlands 

Research and Development Support Facility, Vicksburg, 

MS (>3 million released from1987-1997) 

Asian leaf-mining fly



Asian leaf-mining fly





Asian leaf-mining fly



Asian leaf-mining fly



Asian leaf-mining fly









New CT AIS Web App



Tablet & Mobile Designs



USACE Cost Share Funding

Cost share funding should be available in 2026

$75 million
for each fiscal year 
2021 through 2029

50/50 Cost Share
50% of cost is reimbursed 
when project is complete

33 U.S. Code § 610
Control of aquatic plant growths 

and invasive species 

USACE – CAES 
project partnership agreement 

is currently in the works

Federally funded projects cannot be reimbursed



USACE Cost Share Funding

All Aquatic 
Invasive Species

but…

Hydrilla is a
USACE priority

AIS Prevention 
& Control

What types of projects does it cover?

Project Examples

AIS Management

Monitoring & Survey Work

Boat Wash Stations

Outreach & Education

Herbicide Treatments

Harvesting

Benthic Blankets

Boat Inspectors



4.   When project is complete, partners
        receive 50% reimbursement from CAES

USACE Cost Share Funding

1.   Partners submit project proposals
• Future webpage on CAES OAIS website will include information and instructions

2.   CAES OAIS submits list of projects to USACE every Jan/Feb

3. USACE approves projects for funding
• CAES OAIS sends confirmations to partner groups and 

creates contracts with partners

Project Reimbursement Process



Questions?

Office of Aquatic Invasive Species
Department of Environmental Science & Forestry

Connecticut Agricultural Experiment Station 
123 Huntington St.

New Haven, CT 06511
portal.ct.gov/caes-oais

Greg Bugbee
OAIS Lead
Gregory.Bugbee@ct.gov

Jeremiah Foley IV, Ph.D.
Biological Control Specialist
Jeremiah.Foley@ct.gov

Summer Weidman
Aquatic Plant Identification &
Remote Sensing Specialist
Summer.Weidman@ct.gov

Riley Doherty, GISP
GIS Specialist & Public Affairs
Riley.Doherty@ct.gov

portal.ct.gov/caes-oais
mailto:gregory.bugbee@ct.gov
mailto:Jeremiah.Foley@ct.gov
mailto:Summer.Weidman@ct.gov
mailto:Riley.Doherty@ct.gov
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