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Invasive grasses are a particular problem for conservation and resource managers. A closely 
related group of Large Statured Invasive Grasses (LSIGs) comprised of Giant Reed, (Arundo 
donax), and Common Reed, (Phragmites australis) are current and emerging species of concern 
throughout California and the Southwest. Arundo donax has been considered an invasive 
problem in riparian areas, and is a cause of habitat and biodiversity loss as well as a fire 
promoter. Phragmites australis has become a dominant invader in wetlands throughout the 
world. Within P. australis there are many different genotypes within the species, each that 
exhibit varying levels of invasiveness. The specific genotype that is responsible for most 
invasions is the type M haplotype from Europe, there are also a number of native haplotypes that 
occupy specific niches within an ecosystem and do not tend to become invasive. While type M 
has become established in the bay area and San Joaquin delta, it has not spread to wetlands and 
riparian areas of southern California. A rapid spread of P. australis has occurred recently in the 
Las Vegas area of Nevada and it has been confirmed that this invasive type is a hybrid of the 
native and Type M P. australis. Current work is being completed with the Southern Nevada 
Water Authority to track the spread of the hybrid throughout the watershed. Thirty-six 
populations from Utah, Nevada, and California were sampled for leaf tissue to determine the 
genetic origin, and over 1,000 seed from each location was collected to determine the viability of 
hybrid seed compared to the native and M haplotypes. Vegetative rhizomes were collected and 
planted in a common garden to evaluate the physiological traits of the different haplotypes. This 
research will provide information on the risk of the hybrid P. australis of spreading into the 
southwest. 
 
Large Statured Invasive Grasses are able to thrive in a diverse group of ecosystems, ranging from 
coastal wetlands to interior deserts. Both species are considered to utilize the typical C3 
photosynthetic pathway that is susceptible to photorespiration in dry or hot environments. 
However, it has been shown that different ecotypes of P. australis exhibit traits that are closer to 
that of a C4 photosynthetic pathway. I hypothesize that the reason these grasses are able to thrive 
in different locations is an adaptive trait that allows for a spatial or temporal adaptations to their 
photosynthetic pathways. Samples have been collected for both species from different locations 
that would favor either C3 (moderate temperatures and abundant water) or C4 (hot and dry) 
photosynthesis. They will be analyzed for δ13C values and compared to the standard values of 
δ13C for C3 plants average around -28 and δ13C values of around -13 for C4 plants. Values that 
are higher than the standard for C3 plants will indicate that LSIGs are an example of a C3-C4 
intermediate plant. Further studies would involve reciprocal transplants and greenhouse studies 
to see if populations of either species are (1) able to adapt to variations in temperature and 
moisture over a season or (2) they are genetically predisposed to one type of pathway. Plasticity 
in their photosynthetic pathways could reveal one adaptive trait that has allowed these grass 
species to be so successful across a range of ecosystems. 
 
 


