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1. Phragmites australis
lineages and spread in the 

US



Kettenring et al. 2012

Most east coast North 
American/Great Lakes 
introduced populations

Haplotype + nuclear 
genotype

Particular set of 
sequences from the 
chloroplast DNA

Major phylogenetic groupings 
(subspecies are a fairly permanent 

geographically isolated taxa)

Native to the 
Gulf Coast



Distribution of Phragmites
haplotypes



Phragmites invasion impact and 
management

• Impact is significant

• Replaces wetland 
vegetation throughout the 
US, including the southeast

• Decreases habitat quality, 
disrupts biogeochemical 
cycles, alters geomorphic 
processes

• Management is expensive 
and problematic

• Cost to control across the 
United States: $4.5 
million/year between 2005-
2009 (Martin and Blossey 2013)

• Eradication is uncommon; 
increased control efforts do 
not improve long-term 
ecological benefits in many 
scenarios 

Example: Number of patches in Rhode River, MD increased 40× and 
area covered increased 25× over a 40-year period (McCormick et al. 
2010)

Only 2 genetically identical patches; 
spread is likely by sexual reproduction 
(seed)



Introduced Haplotype M
sublineages differ across the US 

A. Chesapeake Bay: Short B 
(Hauber et al. 2011)

B. Gulf Coast (Missippi River 
Balize Delta): (Hauber et al. 2011, 
Lambertini et al. 2012)

• Short A
• Short B
• Delta
• Greeny 2
• Greeny 3

C. Utah: Short B (Hauber et al. 2011)

D. St. Lawrence River: Short B
(Hauber et al. 2011)



2. Phragmites australis
distribution and context in 

the southeast and FL



Distribution of Phragmites
from 2010 survey with focus 
on FL

• University of Florida and Florida 
Fish and Wildlife Conservation 
Commission (FWC) collected 518 
samples from

• Florida (69)
• Alabama (4)
• Mississippi (4)
• Georgia (2)
• South Carolina (5)
• Louisiana (16)

• Haplotype M detected 40 miles 
north in Georgia along I-95, 60 
miles west in Mississippi

• M was not detected in Florida at 
the time of this survey (Williams et 
al 2012)

• However…
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Williams, D. A., M. Hanson, R. Diaz and W. A. Overholt. 2012. 

Determination of common reed (Phragmites australis (Cav.) Trin. ex 

Steudel) varieties in Florida.  Journal of Aquatic Plant Management 

50: 69-74.



Small haplotype 
M patch found in 
FL in 2013
• Lake Seminole Park in Pinellas 

County, FL (Overholt et al 2014)

• Treated in January 2015 with 
Glyphosate + Flumioxazin, 
again in May 2016 prior to 
seed set.

• Repeated treatment has 
limited the patch to its 
original footprint.

May 2016

November 2014

From Williams et al 2012



Native Haplotype I in FL

• Increasing its local range in some areas 
of Florida (Williams et al. 2012). 

• Other studies attribute expansion of 
native Phragmites to

• influence of natural (Minchinton 2002) 
and human-caused (Minchinton and 
Bertness 2003) disturbances 

• hydrologic alterations and related 
impacts on salinity regimes (Burdick et 
al. 2001; Silliman and Bertness 2004) 

• competitive superiority compared to 
other marsh species (Burdick and 
Konisky 2003; Farnsworth and 
Meyerson 2003).

• Actively managed due to widescale
replacement of wetland vegetation in 
FL (pers comm. Don Schmitz, Gloria 
Eby, C.J. Greene).

Ward, D. B. and C. C. Jacono. 2009. 
Wildland Weeds 12: 7-10



Distinguishing between lineages in FL

For more information…

Haplotype I Haplotype M



3. Research review on 
management of 

Phragmites invasions in the 
southeastern US and FL. 



Two studies inform management in the southeast

• Accidental comparison in Barataria
Bay, LA (4 hap M, 5 hap I)

• Haplotype M increased 4-8 fold in 
every location, but Haplotype I did 
not spread significantly

• Common garden study: differential 
responses to climate change for these 
lineages

• Hap I: high productivity may facilitate 
northward expansion until limited by 
cold temperatures (e.g. mangroves)

• Hap M: increased flowering frequency in 
FL could translate into greater propagule 
pressure, and possibly:

• Selection of genotypes that possess traits 
adaptive under warmer temperatures?

• More opportunities to outcross with 
haplotype I resulting in a vigorous hybrid?

Howard et al. 2008

Mozdzer et al. 2016
Haplotype I
Haplotype M
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Our research supporting 
management of Phragmites in FL
1. Design 

haplotype-
specific 
approaches to 
management 

2. Revegetation
• Likely necessary 

following control

• Revegetating for 
invasion 
resistance



Haplotype-specific approaches:
I and M respond differently to 
herbicide treatment

• Herbicide trial with FL 
genotype Haplotype I and 
haplotype M

• Hap I greater tolerance than 
hap M to all treatments, no 
herbicide causing injury 
greater than 50%. 

• A more extensive herbicide 
trial, as well as a field study, 
are needed to further evaluate 
this and provide concrete 
management 
recommendations. 

Prince, C.M. S. F. Enloe, G. E. MacDonald, and C. R. Adams 2016. 
Determining the response of two Phragmites australis (common reed) 
haplotypes to herbicide treatment. SE EPPC Annual Meeting. Bluffton, SC. 

(poster from yesterday)



• No, instead Haplotype M 
suppressed Florida genotypes of 
Juncus roemerianus under both 
submergent and emergent 
conditions in brackish water.

• Increasing J. roemerianus density 
decreased Phragmites above and 
belowground biomass production

Bechtloff, A. 2016. Competitition between Juncus
roemerianus and invasive Phragmites australis on the 
Florida coast. CALS Honors Thesis. 24 pp. Gainesville, 
FL. 

(poster from yesterday)

Revegetation: Does Florida genotype black 
needlerush (Juncus roemerianus) preclude 
Haplotype M Phragmites?
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Revegetation: relative invasion 
resistance to Haplotype I and M
• Competition study 

underway comparing 
establishment of both 
haplotypes within stands 
of  J. roemerianus

• Emergence of haplotype 
M from rhizome 
fragments more rapid 
than haplotype I 
emergence within 
planted stands of J. 
roemerianus

Mendez, A. 2016. Relative invasion resistance of FL 
and GA genotypes of Juncus roemerianus to 
Phragmites australis. Senior capstone project. 
Gainesville, FL. 



Conclusions

• Early detection and rapid 
response is critical for 
Haplotype M in Florida 

• Management of haplotype 
I in Florida is required to 
retain biodiversity in some 
scenarios, and likely to 
consist of repeat 
treatments

• Information needs 
regarding competition 
with Florida native species 
(for both haplotypes) are 
considerable
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