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Managing Invasive Plants
Since 2008, the FWC has statutory mandate to manage invasive plants 
in Florida’s public waters (1.25 million acres).  

Maintenance control is the coordinated effort to maintain the low-
level populations to mitigate risks. 

The goals for maintenance control:
• Minimize environmental damage caused by invasive plants
• Conserve the uses and functions of Florida public waters
• Enhance conditions for diverse native plant growth
• Use less herbicide in plant management
• Lower management costs
• Adapt management according to current conditions in each 

waterbody



Planning Large-Scale Hydrilla Control 

https://plants.ifas.ufl.edu/manage/developing-management-plans/large-scale-hydrilla-control-considerations/
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Hydrilla grows year-round in Florida’s sub-tropical climate

https://plants.ifas.ufl.edu/manage/developing-management-plans/large-scale-hydrilla-control-considerations/


Planning Large-Scale Hydrilla Control 

https://plants.ifas.ufl.edu/manage/developing-management-plans/large-scale-hydrilla-control-considerations/
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Considerations for Public Lakes:
• High temperatures
• high biomass
• DO crash 
• herbicide degradation
• native plant growth
• Hunting seasons
• Fishing tournaments
• Snail kite nesting (year-round)

Hydrilla traditionally not managed during the summer
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Percent area cover (PAC) of hydrilla on Lake Toho from 1983-2016 (red) 
with a simulated invasion curve (black dash) depicting the short lag phase 
and the carrying capacity of Lake Toho up to 99% of the total area.  

 

Lag phase 

Managing Hydrilla on a Large Lake

FWC Invasive Plant Management Section 2018

Lake Toho (>18,000 acres) has the largest hydrilla infestation in FL, 
>3500 acres are managed annually to maintain at 50% cover



Netherland and Jones 2015

Fluridone Resistance 



Standards in Hydrilla Management
Treatments provide up to 300 days suppression
Disproportionately reliant on endothall 
Most other actives in combo to prevent resistance
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FWC Aquatic Plant Management 
Program Enhancements
January 2019 the FWC put a 2-month moratorium on the use of herbicides and conducted 
public stakeholder listening sessions throughout the state.  

Based on public feedback the FWC is improving the Aquatic Plant Management 
Program:
• Expand habitat management plans for individual lakes.
• Form Technical Assistance Group of staff, partners and stakeholders.
• Improve timing and oversight of herbicide use.
• Increase the use of mechanical harvesting to manage aquatic plants.
• Develop pilot projects to better integrate plant management tools.
• Improve agency communication regarding plant management activities.



Reexamine mechanical harvesting for 
hydrilla management

• Mechanical harvesters are a century-old technology
• Benefits a lake system by removing biomass from the water column 
• Mostly deployed in tussock removal projects



Project Mission:
To update mechanical harvesting with technology upgrades for 
better precision and accounting

Objective:
Develop operational performance metrics on the mechanical 
harvest of hydrilla 

Experiment:
3x heavily infested 100-acre plots harvested in Lake Toho over a 
2-month period from June-August 2019.  



• Three plots established in the north 
(shallow)and south (deep) ends of the lake (45 
and 64 ha, respectively.

• A total of six Kelpin harvesters with three 
tug/air boats were deployed for transporting 
barged material to designated spoil islands

• Deployed from 06/14 to 08/30 (77 days)

Harvest operations



• GPS loggers wired to the ignition; recording on 10s intervals
• GPS track data used to analyze harvester efficiency and precision

Real-time GPS tracking
https://app.usfleettracking.com/

https://app.usfleettracking.com/


• Calculate biovolume of SAV
• A 20° beam transducer integrated with WAAS GPS
• Post-processed in GIS to produce biovolume rasters

Hydro-acoustic surveys 
https://www.biobasemaps.com/



Satellite Remote Sensing
https://scihub.copernicus.eu/dhus/#/home

Copernicus Sentinel-2 satellite constellation 
• Multi-spectral instrument w/ 13 bands
• 748 km altagl; 290 km FOV
• 10 m res and high revisit frequency

Principles of Normalized Difference vegetation 
index (NDVI):
• Chlorophyll absorbs visible red light; leaf 

cellular strongly reflect NIR. 
• Water absorbs NIR light more than visible 

red light.

NDVI > 0 vegetated
NDVI = 0 rocks and bare soil
NDVI < 0 water

𝑁𝐷𝑉𝐼 =
(𝑁𝐼𝑅 − 𝑅𝑒𝑑)

(𝑁𝐼𝑅 + 𝑅𝑒𝑑)



• A total of 1022 harvester-hours 
• Avg. 12.7 boat-hrs day-1

• Avg. daily harvest rate 1.4 
acres boat-hr-1

• ~25% of boat operations not 
harvesting

Harvest efficiency and precision

Plot Boat-hrs day-1 ha day-1 Speed (m s-1)
SOUTH 1 12.3 7.3 0.74
SOUTH 2 12.5 6.8 0.68
NORTH 13.1 7.6 0.68



July 1 Aug 8 Aug 29 Sep 26

SOUTH 2
PAC >; BV >

SOUTH 1
PAC >; BV >

Harvest efficacy and hydrilla suppression

NORTH
PAC >; BV >



SOUTH 1 SOUTH 2 NORTH

• South (deep) plots harvesting removal matched regrowth

• North (shallow) plot regrowth outpaced harvest operations

• All plots increased in biovolume within 30 days post-harvest
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Hydrilla suppression

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

Reminder: When is it most difficult to manage hydrilla?



  

  
North and South coves just before contract termination (0 weeks after treatment; WAT) and 
reciprocal recovery expressed post treatment at 6 and 12 WAT, respectively.  Note rising 
wate levels in November due to East Lake Toho drawdown.  Images provided by Sentinel-2 
satellite from European Space Agency (ESA) 

 

South 
08/22/19 

South 
11/20/19 

North 
08/22/19 

North 
10/11/19 

Post-treatment recovery 



Post-treatment recovery (North) 



Post-treatment recovery (South 2) 



Post-treatment recovery (South 1) 



• Herbicide treatments cost $400-
1000 acre-1

• Mechanical harvest can be 2-3 
times higher at >$1900 acre-1 or 
$1400 hr-1

• Summer growth from June-Nov 
(i.e., 183 days). 

• Each acre would require 5-9 boat-
hrs for complete summer 
maintenance.  

• It would take 17-30k boat-hrs to 
manage 3500 acres on Lake Toho

• One boat can manage ~168 acres
• Lake Toho maintenance would 

require a fleet of 21 Kelpin 800s six 
months a year

Integrating Mechanical Maintenance



Contact:
James Leary PhD | Assistant Professor | Aquatic Plant Management
Center for Aquatic and Invasive Plants
University of Florida I Institute of Food and Agricultural Sciences
7922 NW 71st St., Gainesville, FL 32653
808-352-8774 (c) | learyj@ufl.edu | http://plants.ifas.ufl.edu

This research was sponsored in part by the Florida Fish and Wildlife Conservation Commission and the UF Institute of 
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expressed are by the presenter and may not be those of the UF IFAS or FWC.

Questions?

mailto:learyj@ufl.edu
http://plants.ifas.ufl.edu/

