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PART I—PROJECT IDENTIFICATION INFORMATION 

I. Institution and Address 

Georgia Institute of Technology 
Atlanta, Georgia 	30332 

2. NSF Program 

Ecology 
3. NSF Award Number 
DEB 7905158 

4. Award Period 

Froff02/01/79 	T002/28/81 
5. Cumulative Award Amount 

$31,872 
6. Project Title 

Comparative Physiological Ecology of C-3 and C-4 Coastal Halophytes 

PART II—SUMMARY OF COMPLETED PROJECT (FOR PUBLIC USED 

The primary objectives of this project were to compare the ecophysiological 
responses of marsh species with C-3 and C-4 photosynthetic pathways and to determine 
the relationships between plants with these photosynthetic pathways and the major 
environmental stresses affecting photosynthesis and primary productivity along 
natural environmental gradients in coastal marshes. 

Measurements of photosynthesis and respiration as CO2 exchange and transpiratior 
as water vapor exchange were made in situ on intact plants growing under natural 
marsh conditions as well as on plants in intact core samples recently removed from 
the marsh and on plants grown under artificial culture conditions in the greenhouse. 
Interstitial salinity, NH4 concentration and mineralization rate, redox potential ant 
sulfide concentration were measured seasonally to correlate with measured physio-
logical processes. 

The C-4 species Spartina alterniflora and S. cynosuroides showed higher rates of 
net7:photosynthesis and higher water-use efficiencies of photosynthesis at high summer 
temperatures and greater reductions in photosynthesis in winter than did the C-3 
species, Juncus roemerianus, Salicornia vitginica, Borrichia frutescens and Batis 
maritime. 	The C-3 species exhibited year-round net photosynthesis and had exception- 
ally high rates of water loss even at high salinity. 	There were greater ecophysio- 
logical differences within S. alterniflora along the extremes of the environmental 
gradients in the marsh than comparisons between C-4 and C-3 species in adjacent 
parts of the marsh habitat. The major environmental factors in marsh sediments 
affecting plant physiological activity appear to be interstitial salinity, NH4 
mineralization rate and sulfide concentration. 

Results from this project provided the first comparative field measurements of 
CO2 uptake and water loss rates of major-C-3 and C-4 marsh species along natural 
environmental gradients in southeastern coastal marshes. 	These results have been 
useful to other ecosystem-level studies of carbon flow in the salt marsh ecosystem 
and have increased our fundamental understanding of plant ecophysialogical adaptation 
in salt marshes. PART III—TECHNICAL INFORMATION (FOR PROGRAM MANAGEMENT USES) 
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