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 Overall Research Question 

ÅWhat are the impacts of 
stream restoration on the 
biological communities 
currently found on the 
floodplain ? 



 Specific Research Questions 

 

ÅDoes the reconnection of the floodplain to the 
stream alter the functional composition and 
diversity of plant communities?  

ÅDo invasive species increase or decrease after the 
floodplain is hydrologically reconnected to the 
stream?  

ÅAre soil nutrients stocks in the floodplain altered 
in response to the reconnection to the stream ? 
Or changes in plant functional composition ?  

 

 

 
 

 



ÅHow does restoration impact ecosystem 
function? 

 

ÅFunctional groups ŀǊŜ ŘŜŦƛƴŜŘ ŀǎ άƎǊƻǳǇƛƴƎǎ ƻŦ 
species which perform similarly in an 
ecosystem based upon a set of common 
ōƛƻƭƻƎƛŎŀƭ ŀǘǘǊƛōǳǘŜǎέ όLavorel et. al, 1997) 

 

Plant Functional Groups - Definition 



Plant Functional Groups 

Å C3 grasses ς ǇŜǊŜƴƴƛŀƭ ƎǊŀǎǎŜǎ ǿƛǘƘ ŀ ƳƻǊŜ άǇǊƛƳƛǘƛǾŜέ ŎŀǊōƻƴ ǇŀǘƘǿŀȅ ŘǳǊƛƴƎ 
photosynthesis. These plants are adapted to cool season establishment and grow in 
either dry or wet environments. Examples include: sedges, fescues, rushes, cattails. 

 

Å C4 grasses ς perennial grasses with a more complicated carbon pathway.  They are 
adapted to warm or hot season conditions, with higher temperature and light 
requirements and have a higher productivity than C3 grasses. Examples include:  
Japanese stilt-grass (invasive), little bluestem , switchgrass 

 

Å Forbs ς herbaceous plants that are not grasses.  Compared to grasses, forbs produce a 
more persistent seed bank and tend to be heartier species.  Examples include:  
milkweed, boneset, dandelions, goldenrod. 

 

Å Legumes ς herbaceous plants that are important due to their symbiotic relationship 
with nitrogen-fixing bacteria that contribute nitrogen to the surrounding soil.  Legumes 
produce a pod as their fruit. Examples include:  clovers, kudzu (invasive), vetches. 

 

Å Woody Plants ς plants that produce wood as their structural tissue ς usually trees or 
shrubs.  Woody plants may enhance productivity and participate in carbon storage in an 
ecosystem. 

 



Study Design-Site Selection 
ÅSite Selection Criteria 

- Restoration must provide 
reconnection to floodplain 

- Floodplain must be wide 
enough to place study plots 

- Restoration must have nearby 
reference and control sites 

 Å Dividing Creek, Anne Arundel 
Community College 
 

     Anne Arundel County WPRP 
Å Church Creek, Annapolis  

 
     South River Federation 
Å Red Hill Branch, Columbia 

 
     Howard County DPW 
Å Wheel Creek, Harford County 
 



Study Design-Experimental Design 

ÅEach site has three 
treatments 
ÅRestored 

ÅReference 

ÅControl (non-restored) 

 

ÅEach treatment has three 
ǎŀƳǇƭŜ ά ǎǳōǇƭƻǘǎέ ŦƻǊ ŀ 
total of nine plots at each 
sample location 

 

Site 

Treatment 

Plot 



Field Data Collection 
 
Å 4 meter subplot: 

Å ID every herbaceous plant to species; 
estimate percent vegetative cover 
 

Å Woody plants < 5cm DBH, ID to species 
 

Å Woody plants >= 5cm DBH, ID to species, 
DBH, height measurements using 
clinometer 
 

Å 10 meter subplot: 
Å Trees >= 5cm DBH, ID to species, DBH, 

height 
 

Å Six soil samples from each plot homogenized to 
obtain a single sample to be analyzed for N, P, C 
 

Å Tree cores for every species encountered at plot 
 

Å Identify any herpetofauna encountered 



Functional Groups - Analysis 

ÅStatistical analyses performed: 

ÅANOVA ς examine difference between 
treatments 

ÅPearson Correlation Analysis with soil 
parameters 

ÅLinear regression with soil parameters  

 



Results-Functional Composition  
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Note: Data from 2017 only. 



Plant Functional Composition- 
Woody Cover 
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Plant Functional Composition- 
Legume Cover 

Treatements 
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Plant Functional Composition- 
C4 Cover 

Treatment 

Restored Reference Non-restored
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Treatment

Restored Reference Non-restored
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Plant Functional Composition- 
Invasive Species Cover  



Invasive Species - Results 

2018 Dominant Ground Cover 

Control 

Reed Canary Grass, 
Japanese Stiltgrass 
 (~ 70% of ground 

cover);  
13 spp. 

Reference 
Japanese Stiltgrass 
(>50% of ground 
cover); 21 spp. 

Restoration 

Japanese Stiltgrass 
and Mile-A-Minute 
(~80% of ground 

cover);  
14 spp. 

Red Hill Branch 



Functional Richness 

Treatment 

non-restored reference restored
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Soils - Results 


