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Maintenance Strategies For Upland Invasive Plant Species In Florida 

Aquatic Perennial Grasses 

Torpedograss (Panicum repens), West Indian Marshgrass (Hymenachne amplexicaulis), Tropical 
American Watergrass (Luziola subintegra), Limpograss (Hemarthria altissima), Paragrass (Urochloa 
mutica)  

KEYS to MANAGEMENT 
Burning to remove thatch, regardless of time of year will greatly increase control; every 10% cover of 
thatch reduces control by 5-10%. 
1. Focus efforts in winter and spring to gain a jump on management before rainy season, and don’t let 

species go to seed.  Efforts in summer in standing water are likely to be marginal at best but might 
be necessary to prevent seed formation.   

2. Spray in spring. Target regrowth (8-12 inches of new growth) before water levels rise. Treat prior to 
or during flowering to prevent seed production 

3. Target upstream populations first – treat from the top down as the spread would occur 
4. Prioritize West Indian Marsh Grass and Tropical American Watergrass before seed production in 

late summer/fall. Need to revisit after eradication up to 5 years.  
5. Depend on conditions seed produced in fall will likely germinate the next spring with warm 

temperatures (>25C/75F). 

Table 1. Predicted control 9 to 12 months after initial treatment for aquatic grasses from glyphosate or 
imazapyr as a function of applications made during dry or flooded conditions.  
 
Grass 

Dry Land1 (Predicted control %) Flooded2 (Predicted control %) 

Glyphosate Gly + Imaz3 Imazapyr** Glyphosate Gly + Imaz3 Imazapyr** 
Torpedograss 80 87 90 20 40 55 

West Indian  
Marshgrass 

90 95 95 30 45 60 

Tropical 
American 
Watergrass 

90 95 95 30 45 60 

Limpograss 90 95 95 30 45 60 

Paragrass 85 93 95 25 45 60 
1 Predicted control assuming maximum labeled rate and less than 10% of total aboveground biomass 
inundated with water.  Retreatment interval after initial treatment will be in 9-12 months, but must follow 
up for West Indian Marsh Grass and Tropical American watergrass for regrowth, flower and potential 
seed set late summer/fall.   
2 Assuming maximum labeled rate and > 75% total biomass in water.  Generally greater control from 
imazapyr due to activity and uptake from water. Be sure to check label restrictions for imazapyr 
regarding irrigation restrictions and avoid applications near and around sensitive species such as cypress.  
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Control is reduced by 5% or 10% for every 10% of plant submerged for imazapyr or glyphosate 
respectively.  
3 2% glyphosate + 0.5% imazapyr ratio, proportionately greater control with increased imazapyr (up to 
maximum labeled rate). 
**Imazapyr alone at maximum labeled rates will usually provide better control of rhizomatous grasses 
(>10%) in most cases for all species and applications, plus longer retreatment intervals (2-4 months).  
BUT imazapyr has considerable soil activity will kill many intermingled and adjacent desirable species 
including several species of hardwood trees. 

 
Upland Perennial Grasses  
Rhizomatous, sprawling grasses: Bermudagrass (Cynodon dactylon), Cogongrass (Imperata cylindrica), 
Burmareed (Neyraudia reynaudiana), centipedegrass (Eremochloa ophiuroides), bahiagrass (Paspalum 
notatum) and bunch-types that clump and form ‘mounds’: Elephantgrass (Pennisetum purpureum), 
Green fountaingrass (Pennisetum setaceum), Missiongrass (Pennisetum polystachion), Pampasgrass 
(Cortaderia selloana), Guineagrass (Urochloa maximum)  

KEYS to MANAGEMENT 

1. Seed producing clump types generally flower and set seed in the late summer/early fall; many wind 
dispersed.   

2. Applications are effective in spring and summer for clumping grasses; wait until mid-summer for 
seeds to germinate and seedlings can be controlled at same time.  

3. Creeping rhizomatous grasses are better controlled in the late summer/early fall, resulting in better 
translocation to the sprawling rhizomes. 

4. Seeds of bunch-type grasses are viable for 3-6 years; most seeds will likely germinate the following 
year or possibly the second year. 

5. Focus efforts in summer to control grasses and seedlings, key issue is prevention of seed.   
6. Focus efforts on cogongrass in spring and fall, but control with imazapyr can be effective during 

most times of the year if the cogongrass is actively growing.  Treating more than once per calendar 
year may be advantageous, but only treat if visible green leaf present. 

7. Pampasgrass may be intermingled with sawgrass and difficult to distinguish unless flowering.  Care 
must be used when treating this species to avoid extensive off target damage.  It could be possible 
treat individual clumps and target during the beginning of flowering for identification purposes.  
However, treat prior to full flower to avoid seed spread. 
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Table 2.  Predicted control (%) and retreatment interval (months) for upland perennial grasses from 
glyphosate or imazapyr. 

 
 

Grass 

Control (% visual control) Retreatment Interval (Months) 

Glyphosate1 

3-5% 
Gly + Imaz 2 

2 + 0.5% 
Imazapyr1,2 
1-2%  ** 

Glyphosate Gly + Imaz Imazapyr 
** 

Bermudagrass3,4  80 85 90 6-12 7-12 8-12 
Cogongrass*4 80 85 90 6-12 7-12 8-12 
Burmareed4  80 85 90 6 7 8 
Elephantgrass4 80 85 90 6-12 7-12 8-12 
Green 
fountaingrass5 

95 95 95 2-4 3-5 4-6 

Missiongrass5 95 95 95 2-4 3-5 4-6 
Pampasgrass5 90 95 95 2-4 3-5 4-6 
Guineagrass5 95 95 95 2-4 3-5 4-6 

1 Assuming maximum labeled rate and applications made during a period of active growth.   
2 2% glyphosate + 0.5% imazapyr mixture would be beneficial for rhizomatous grasses – response 
similar to cogongrass, but not likely provide additional benefit for bunch-type grasses.  This mixture 
would provide proportionately greater control with increased imazapyr (up to maximum labeled rate). 
3 Centipedegrass and bahiagrass have the same response as bermudagrass.   
4 Retreatment based on regrowth from existing plants that have survived treatment. 
5 Retreatment based on reinfestations from seed and estimated on a stage of development that upon 
retreatment would result in nearly complete control and before more seed set.  
** Imazapyr alone at maximum labeled rates will usually provide better control of rhizomatous 
grasses (>10%) in most cases for all species and applications, plus longer retreatment intervals (2-4 
months). BUT imazapyr has considerable soil activity will kill many intermingled and adjacent 
desirable species including several species of hardwood trees. 

Golden bamboo (Phyllostachys aurea) 
Bamboo forms sprawling rhizomes, but these spread only in spring and then stop, with rhizome 
growth ranging from 6-15 feet per season.  Bamboo is most often found in north and north central 
Florida and rhizome growth initiates once soil temperatures reach between 65-70 F.  Control efforts 
should be focused in the spring to coincide with rhizome growth, but also in fall to coincide with 
carbohydrate movement to rhizomes and other storage structures prior to cooler months.  Heavy 
infestations of bamboo, where the stems are excess of 30 feet in height, mechanical removal is likely 
the only viable option for control.  Follow up treatment with herbicide on the re-growing stems is 
needed, if mechanical control cannot be continued.  Retreat re-growing stems when they reach a 
height of 3 feet, and spray thoroughly with the highest labeled rate of glyphosate or imazapyr.  Initial 
control of golden bamboo will be 75 and 85% with glyphosate and imazapyr, requiring a retreatment 
interval of 2 - 4 or 3 - 6 months, respectively. 
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Upland Annual/Temporal Perennial Grasses 

Natalgrass (Melinis repens), Molassesgrass (Melinis minutiflora), Japanese Stiltgrass (Microstegium 
vimineum), Smutgrass (Sporobolus indicus), Crowfootgrass (Dactyloctenium aegyptium) 

KEYS to MANAGEMENT 

1. All these weedy species listed above are fairly easy to control with glyphosate (> 90%), but all other 
desirable species will also be controlled and thus damaged.  This should be kept in mind during 
restoration. 

2. Tremendous seed production. Most species germinate in spring and beginning of summer rains – 
target treatments to coincide with this seedling flush with a quick second follow up to control 
remaining seedlings.  This should be done on a 4-week cycle to prevent the production of more 
seeds. Once native species begin to grow rapidly in summer, they should help crowd out the invader.   

3. Selective control of natalgrass might be achieved using low rates of Plateau herbicide (active 
imazapic) – this stunt the natalgrass, provides some seedling control and also has minimal effect on 
native species. 
 

Annual Broad Leaf Species 
 
Caesarweed (Urena lobata)  

KEYS to MANAGEMENT 

1. The overall key strategy is managing the seed, so prevent further seed production is critical. 
i. Growth is year-round in south Florida, spring - fall in northern areas 

ii. Flowers  
1. Begins after plants reach ~ 1.0 meters in height 
2. Appears mid-summer to fall months  

iii. Seeds  
1. Produced within weeks of flowering, 5-6 seeds per flower  
2. Seed coat covered with tiny hooks, easily transported by animals and 

clothing 
3. Considerable seed dormancy, seeds last several years in environment 
4. Germinate when temperatures >25 C 

iv. Seedlings will emerge over the summer months into the fall, so continuous 
monitoring is needed – especially late summer, since plants will be triggered 
to flower immediately upon growth due to shorter day lengths 

2. Hand removal of plants has been shown to be effective, especially before flowering and seed 
set. If it is an option, plan a time when the plants are large enough to distinguish and pull, but 
not so late that the plants are woody and tough. 

3. Since seeds are easily transported, practice good prevention through cleaning prior to leaving 
an infested area. 
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4. Areas frequented by visitors – bicycling and horse trails, hiking paths, roadways, etc. are 
likely areas of infestation; also, areas frequented by wildlife, such as feral hogs. 

 
CONTROL STRATEGIES 

1. Control options should integrate hand pulling as described above 
2. Control will be increasingly difficult (1.5 to 2X) once the plants have matured and the stem 

becomes woody, about 2-3 months after emergence. This results in incomplete plant death 
and re-sprouting from the base. 

3. Herbicide options also include aminopyralid and aminocyclopyrachlor, but effectiveness not 
completely known.  Possible control of seedlings due to soil residual activity. 
 

Table1.  Predicted control (%) and retreatment interval (months) for caesarweed from herbicides. 

Control (% visual control) 1 Retreatment Interval 
(Months) 2 

Glyphosate 

3-5% 
Triclopyr 
2-3% 

Imazapyr 
0.5-1% 

Imazapic 
0.5-1.0% 

Glyphosate 
Triclopyr 

Imazapyr 
Imazapic 

80 85 95 80-90 2-3 6-9 
1 Assuming maximum labeled rate and applications made during a period of active growth.   
2 Retreatment based on re-infestations from seed and estimated on a stage of development 
that upon retreatment would result in nearly complete control and before more seed set. 
Imazapyr at maximum labeled rates will usually provide better control of caesarweed 
(>10%) plus longer retreatment intervals (2-4 months), BUT imazapyr has considerable soil 
activity will kill many intermingled and adjacent desirable species including certain 
hardwood trees.  
 

Mexican petunia (Ruellia simplex)  

KEYS to MANAGEMENT 

1. The overall key strategy is managing the seed, so prevent further seed production is critical. 
i. If it’s warm enough for growth, it will flower, set seed and start new seedlings 

ii. Flowers 
1. Begins after plants reach 0.5 meters in height 
2. Any time > 75F/24C  
3. Year round in south Florida, spring - fall in northern areas 

iii. Seeds 
1. Produced within weeks of flowering  
2. Exploding seed capsules, fling seed up to 2 meters from mother plant 
3. No dormancy, seeds germinate within days of being shed, if >15C 
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2. Mexican petunia will also re-sprout from rhizomes, but unsure when plants begin to form 
rhizomes.  Assume plants will need to be at least one year old before significant rhizome 
growth is observed. 

3. Target seedlings prior to 30 cm in height and prior to flowering.  
4. Target re-sprouting plants from the previous season when height is > 20 cm to ensure 

translocation of herbicide to rhizomes. 
5. Seedlings will be easy to control, but re-sprouts from rhizomes will be more difficult – likely 

twice as difficult and likely require re-treatment. 
6. High chances for seeds on re-sprouting plants, aim to remove those seeds before/during the 

treatment process. 
7. Since this species prefers wet areas prone to flooding, target infestations upstream and work 

downstream; also, monitor downstream for emerging invasions. 

CONTROL STRATEGIES 
1. Nearly all herbicide research has been limited to 2-4% solutions of glyphosate, control 

should be observed in 2-4 weeks – generally >90% 
2. Regrowth from upland plants, if any, won’t occur to an appreciable level for several months. 

Retreatment interval will be 8-12 months depending on initial control for rhizome re-sprouts.   
3. Seedling germination is likely to occur within one month after treatment, plan re-treatment to 

control seedlings in 2-3 months. 
4. Herbicide options also include active ingredients imazapyr, triclopyr, aminopyralid and 

aminocyclopyrachlor, but effectiveness not completely known.  However, these products 
(with the exception of triclopyr) could provide control of seedlings due to soil residual 
activity. 

 

Wedelia, creeping-ox-eye, trailing daisy (Wedelia trilobata)  

KEYS to MANAGEMENT 

1. The overall key is managing vegetative spread – primarily through cuttings/stem pieces. 
i. If it’s warm enough for growth, it can regenerate from cuttings and start new 

plants 
ii. Wedelia begins growth in spring when temperatures reach > 75F/24C  

iii. Growth is year-round in south Florida, spring - fall in northern areas 
iv. Foliage will be killed to the ground during frost, but regrow from underground 

stems.  Research suggests survival and spread up to USDA Hardiness Zone 9.  
v. Little to no viable seeds, despite prolific flowering 

2. Wedelia grows semi-upright, and spreads through creeping stems.  Stems will readily sprout 
roots in contact with moist soil.  The rate of spread is likely driven by moisture/rainfall 
rather than temperature.  Nearly all invasion from wedelia can be linked to an escape from 
cultivation nearby or contamination from soil, landscape material/debris.   
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3. Mechanical methods through disking, rototilling or hand rouging will provide suppression 
but not complete control, unless this process is repeated several times to avoid re-
establishment of cuttings.   

4. Mechanical integrated with chemical is a very good approach. Mechanical to reduce initial 
infestation levels, followed by chemical to control re-sprouts. 

5. Target re-sprouting plants from the previous season when height is > 20 cm to ensure 
translocation of herbicide to lower stems.  This can be any time of year in south Florida and 
late spring in mid to north Florida. 

6. Older infestations will likely require 2-3 herbicide treatments for complete control. 

CONTROL STRATEGIES 

1. Nearly all herbicide research has been limited to 2-5% solutions of glyphosate, control 
should be observed in 2-4 weeks – generally >90%.  Triclopyr (Garlon 4) at 1% and 
Milestone (aminopyralid) at 0.25% have also been shown to be effective.   

2. Regrowth from established infestations will likely occur within 6 months.  However, re-
treatment is likely required, and should occur when regrowth reaches 20-30 cm.  Continue to 
monitor the site for 12-15 months to ensure complete control.  Aminopyralid could provide 
control of regrowing cuttings due to soil residual activity. 

Conclusion 
Retreatment intervals are based on initial control estimates, and mostly are considered to be ~ 90% 
control.  When possible, using alternative management methods (tillage, burning, flooding, etc.) and/or 
herbicides with different modes-of-action (switching glyphosate for imazapyr or imazapic) is a good 
practice to avoid the development of herbicide resistance.  Intervals are also based on normal rainfall 
and temperature patterns, which should correlate to the growth that warrants retreatment.  Therefore, 
changes in control achieved from initial treatments and/or major fluctuations in weather will cause the 
retreatment interval to change.  In general, lower initial control will dictate a more frequent retreatment 
timing.  Higher than normal rainfall will also cause a shorter retreatment interval.  Cattle and other 
animal grazing/foraging may influence regrowth and movement of grasses via seed stuck to fur or in 
feces.   Managers should keep these in mind when making decisions and judgments on applications.   
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