
RESULTS: Plot Environmental Characteristics

Figure 5. Relative light levels were highest in the most               Figure 6. Soil temperatures were highest in the most     
disturbed plots and lowest in control plots for all plant disturbed plots and lowest in the control plots for all 
communities.                                              plant communities.

Figure 7. Tidal water levels were highest and lasted the             Figure 8. Salinity levels were relatively consistent within
longest in the Typha dominated marshes followed by Iva plant communities.  Lowest salinities were found in Typha
and Schoenoplectus marshes, with the lowest water                   communities and highest salinities in the Spartina/Distichlis
levels in the Spartina/Distichlis dominated marshes.                    plant communities.  

Environmental characteristics were similar in natural and created disturbances.

Light and temperature varied the most between treatments while water level and salinity
varied more between plant communities.

Environmentally, the low marshes (Typha dominated) varied from the higher marshes.
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INTRODUCTION

The non-native haplotype of Phragmites australis is 
rapidly invading wetlands of North America.  

Phragmites can spread by both seed and rhizome 
and is found across a range of environmental 
conditions.

Previous research has focused on the effects of 
large disturbances on Phragmites invasion but 
little is known about the role of small disturbances.

The brackish wetlands of the Chesapeake Bay are 
dominated by a number of plant communities but 
it is unknown if one is more susceptible to 
invasion over another.  

QUESTIONS

1.What type of small disturbances naturally occur in 
Chesapeake Bay wetlands?

2.What are the environmental characteristics of 
these disturbances?

3.What small disturbance characteristics promote 
Phragmites invasion?

4.Which native plant communities is Phragmites
most likely to invade?

5.Are Phragmites seeds or rhizomes more likely to 
invade and establish in disturbed areas?

SITES

Rhode River, a subestuary of the Chesapeake Bay 

3 low marshes (dominated by Typha)

3 mid to high marshes (dominated by Iva, 
Spartina/Distichlis & Schoenoplectus)

Typha
StandsSpartina/Distichlis, 

Schoenoplectus, 
and Iva Stands

Rhode River

CONCLUSIONS AND IMPLICATIONS

Disturbances are an important avenue for Phragmites invasion by seed in mid-high brackish marshes.  Disturbances create microsites with higher   
light and temperatures that may favor seedling emergence. 

Disturbances appear to be less important for Phragmites rhizome emergence; rhizome emergence varied little among the disturbance treatments or 
plant communities, suggesting that Phragmites may invade consistently throughout brackish marshes by rhizomes.

Small disturbances, like those caused by muskrat and deer, are common in natural marshes and may provide a pathway for Phragmites invasion.
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STUDY 1: NATURAL DISTURBANCES SURVEY

METHODS

Survey of 7 marshes for disturbances; characterize size, shape, and cause.

Monitored environmental conditions (i.e. light, soil temperatures, water level, 
and salinity) of disturbances

RESULTS

Natural disturbances were for the most part less than 1 m2 in area and                   Figure 1. Many of the natural disturbances are small                     Figure 2. Many of the natural disturbances are 

created by animals.            .                                or trails.                                                      flattened vegetation created by deer or humans.

HYPOTHESES

Germination and emergence will be highest in the most disturbed plots due to 
higher light levels. 

Germination and emergence will be highest in the lowest marshes due to low 
salinity levels.

METHODS

Disturbances created: control, aboveground 
(vegetation cleared), and belowground 
(vegetation cleared, soil turned)

Monitored seedling and rhizome emergence

Monitored environmental conditions (i.e. light, 
soil temperatures, water level, and salinity) of 
disturbances

RESULTS: Phragmites Emergence

Figure 3. Percent seedling emergence was highest in           Figure 4. Percent rhizome emergence did not 
disturbed plots and in the three higher marshes.                differ across plant communities and disturbance 

treatments.

STUDY 2: PHRAGMITES SEEDING AND RHIZOME EMERGENCE IN ARTIFICIAL DISTURB ANCES
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