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Abstract
Resource managers of public lands, such as national wildlife refuges, are tasked with meeting multiple use needs of the fish and
wildlife that reside on these lands, as well as the people who utilize those lands for recreational activities such as fishing and boating.
Biologists at the Noxubee National Wildlife Refuge (NNWR) have identified the dominance of certain problematic native aquatic
plants (American lotus, white water lily, and water shield) as a key obstacle to achieving these multiple use needs in lakes on this and
other southeastern wildlife refuges. Few methods are currently known that allow the control of some of the problematic aquatic
plant species resource managers encounter while simultaneously enhancing the diversity of desirable plant species, maintaining
water quality, and providing diverse aquatic habitats that are needed for many species of wildlife and for human users of these
facilities. This work aims to determine effective methods of managing problematic aquatic plants to enhance aquatic plant diversity
in a way that improves the quality of lakes as wildlife habitat and sources of recreational use, while also minimizing potential negative
impacts on water quality and desirable plant species. This research will explore chemical control (herbicides) to reduce the
abundance of key nuisance plant species, while maintaining diversity of desirable species and also minimizing negative impacts on
key water quality parameters (e.g., dissolved oxygen, nitrogen, and phosphorus). We will assess the efficacy of six systemic herbicides
and one contact herbicide in a mesocosm trial at MSU’s Aquatic Plant Research Facility. These trials will use two different
concentrations of each herbicide and will assess impacts on multiple aspects of plant growth, as well as potential impacts on water
quality during the study. The most effective herbicides will then be used in field trials at NNWR during a second year of research.
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Table 1: Treatments
TREATMENT # TREATMENT RATE

1 Reference NA
2 2,4-D 4.67 L/ha
3 2,4-D 9.35 L/ha
4 Glyphosate 4.38 L/ha
5 Glyphosate 8.76 L/ha
6 Triclopyr 9.35 L/ha
7 Triclopyr 18.70 L/ha
8 Imazamox 4.67 L/ha
9 Imazamox 9.35 L/ha

10 Imazapyr 1.75 L/ha
11 Imazapyr 3.51 L/ha
12 Florpyrauxifen-benzyl 1 PDU
13 Florpyrauxifen-benzyl 2 PDU
14 Flumioxazin 0.44 L/ha
15 Flumioxazin 0.88 L/ha

Brasenia schreberi (water shield)

Nymphaea odorata
(white waterlily)

Nelumbo lutea 
(American lotus)

Table 2: Plant and Environmental Parameters

Plant Attributes Water Quality Attributes

Percent area cover per species

Leaf and inflorescence number

Dry biomass

Percent mortality

Temperature, Dissolved oxygen

Conductivity, and pH

Nitrate & Ammonia

Phosphate

Nymphaea 
Rhizome section

Nelumbo,
Germinating seed

Herbicides will be applied to the foliage of the 
plants in each mesocosm with a pressurized CO2

backpack sprayer. Half of the treated plants will be 
harvested at 12 and 52 weeks after treatment 
(WAT), respectively; additional plant attributes 
(Table 2) will be measured and recorded weekly 
until 12 WAT, and then once per month until 52 
WAT. Additionally, water quality attributes (Table 2) 
will be measured with a portable Hach Quanta 
Hydrolab multimeter at each time point throughout 
the first six months of the study (pre-treatment, five 
thereafter; total six time points); nitrogen and 
phosphorus will be measured 
spectrophotometrically at selected time points 
(PRE,  2 DAF, 2, 4, 8 WAF, &  26 WAT)  after 50% 
mortality of treated plants is visually determined.

In pre-treatment mesocosms, plant attributes (Table 2) will be estimated. American lotus, white waterlily, and water shield pre-treatment 
specimens will be harvested by removing plant tissues and separating into above and belowground biomass. Pre-treatment specimens for 
American frogsbit will be harvested by removing all plant tissues within a 0.1 m2 frame in each pre-treatment mesocosm and separating into 
root and shoot tissue. Separated plant tissues will be placed in labeled paper bags and dried. Dried pre-treatment specimens will be weighed 
and weights recorded. After the pre-treatment harvest, herbicide treatments will be randomly assigned and applied to remaining mesocosms. 

In an effort to manage populations of the primary weedy species in NNWR reservoirs, we will conduct herbicide trials at the Aquatic Plant 
Research Facility at Mississippi State University’s R.R. Foil Plant Research Center. We will use foliar herbicide applications of six systemic and 
one contact herbicide at a low and high concentration each (plus a non-ionic surfactant at a rate of 1% v:v; Table 1). 

Materials and Methods

Test species

Expected Outcome
This work is expected to result in recommendations that will aid wetland 

managers in maintaining plant diversity that will provide multiple user benefits 

on lakes, reservoirs, and wetland habitats in MS and surrounding states. The 

target weedy plant species for this project are known to be problematic in 

many waterbodies; however, because some of the species are native to the 

region, they are often overshadowed by more problematic species during 

management activities. We expect this work to provide approaches to control 

these species while minimizing unintentional negative impacts on other 

species and water quality. The field trials could be used to further investigate 

these methods in field conditions. 
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