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Objectives of the Research Project:  
 
Introduction of non-indigenous species (NIS) is recognized as one of the leading causes of loss 
in biodiversity, second only to habitat loss (Walker and Steffen 1997, Wilcove et al. 1998).  
However, the identification of factors that lead to the establishment and persistence of these 
invaders has remained elusive (Lodge et al. 1998).  The Mobile-Tensaw River Delta, an area rich 
in species diversity, has not escaped the advance of invasive species.  Previous studies have 
shown that, in certain areas, non-indigenous aquatic plants can dominate in terms of both 
frequency and biomass (Nelson 1999).  However, the impacts of these species on native plant 
assemblages and on plant-animal interactions in this system have not been examined previously.  
This work and a companion study entitled, “Role of Invasive species in Shaping Plant-Animal 
Interactions in the Mobile Delta” were designed to evaluate the role of introduced plant species in 
shaping plant-animal interactions and plant-plant interactions in an effort to elucidate the 
environmental impacts that NIS may have on the Delta system.  The studies focused on NIS 
currently present in the system, with study sites located in waters surrounding Gravine Island, 
Baldwin County, AL.  The primary objectives of the studies were to: 
 

1. Develop a bio-inventory of native and non-indigenous aquatic plant species in the waters 
surrounding Gravine Island. 

2. Gather data on physiological and growth parameters of dominant native and introduced 
aquatic plants. 

 
Summary of findings: 
 
The results that we present here are very similar to those present in our report for EPA R827072-
02, because this is an expansion of that study. 
 
Research 
Data for the aquatic plant and macroinvertebrate bio-inventories have been collected and are 
being logged into the recently-created SQL database.  The database will allow for rapid analyses 
of plant and animal abundance, diversity, and distribution.  Preliminary analyses of plant 
distribution and abundance reveal several patterns.  As expected, plant abundance follows 
seasonal changes in temperature, with peak abundance occurring during the summer season, 
decreasing with decreasing temperatures.  During the first year of sampling the most common 
NIS were Alternathera philoxeroides (alligator weed), Eichhornia crassippes (water hyacinth), 
and Hydrilla verticillata (Hydrilla).  Interestingly, during the second year and third summer of 



sampling, H. verticillata was the dominant NIS and E. crassipes was rarely detected.  There were 
similar shifts in native species abundance.  During the first year, Zizaniopsis miliacea (cut grass), 
Potamogeton nodosus (longleaf pondweed), and Najas guadalupensis (bushy pondweed) were 
dominant species at specific sites, but there was no common pattern across sites.  However, 
during the second year and third summer, the dominant natives across sites were Z. miliacea, N. 
guadalupensis, and Ceratophyllum demersum (coontail). 
 
Key native and invasive were monitored for their abilities to take up nitrate or ammonium from 
the water column.  That work showed no clear difference between invasive and native species 
that would help to explain the ability of invasives to dominate a system.  However, this was a 
small-scale exploratory study with low power and so further comparisons are warranted.   
 
Ammonium uptake was common under field conditions, however, nitrate uptake was rarely 
observed.  To address this anomaly, lab experiments were performed on native (Vallisneria 
americana and Najas guadalupensis) and a key invasive (Hydrilla verticillata) species to 
examine Nitrate Reductase (NR) is the enzyme responsible for catalyzing the first step in nitrate 
assimilation.  NR is considered the limiting step in the nitrate assimilation pathway.  While NR 
regulation is fairly well understood in terrestrial vascular plants, considerably less is known about 
the control of activity of NR in aquatic macrophytes. Our results revealed no enzyme activity for 
H. verticillata when grown in the presence of nitrate, a condition that normally induces NR 
activity in other aquatic plants.  Under similar conditions, both native species possess low, but 
detectable activity.  The enzyme activity in all of these species is much lower than that found in 
terrestrial vascular plants.  It is possible the ammonium derived from photorespiration is 
responsible for this low activity.  Experiments were conducted under conditions, which should 
decrease photorespiration.  This work suggests that that this may be partially responsible for the 
low NR activity found in this species. 
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Education 
Several undergraduates (Stanislaus Arbaczauskas, Adrienne Berg, Darren Barrett, Lonnie 
Driskell, Matthew Dawson, Stacie Fairley, Savvas Michaelades, Heather Norman, and Anna 
Penton) have been supported by and/or have conducted directed research projects associated with 
this project.  This has provided these students hands-on research experience in both the laboratory 
and the field.  One of the undergraduates supported in the first year of funding, Anna Penton, 
joined us as a graduate student.  Her research focuses on the factors influencing the 
macroinvertebrate distributions, however, she has assisted with all components of the research 
and is currently working with the database.  A second student, Stan Arabaczauskas, is using the 



research skills he gained in his job as an environmental consultant.  Two graduate students from 
the Department of Computer and Information Science help us to create the SQL database.  
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