Invasive Tendencies of Miscanthus sp.

Miscanthus is
 is a grass that is native to Asia.  Interest in the grass has increased with its identification as a suitable source for biofuel production. Most of the research that has been produced focuses on the energy potential and the requirements of production as opposed to its impact on native ecosystems.  Even among these, the studies have focused on its use in Europe, making its performance in North America largely unknown (Lewandowski et al. 2000).
Miscanthus has been planted throughout Europe in order to determine optimal production techniques.  The general requirements for growth is that soils have a good water supply, high organic matter and that the optimal pH is slightly acidic, ranging from 5.5 – 7.5.  However, as Miscanthus tends to be rhizomatous, there need not be a lot of available nutrients (AEA Technology 2008). Atkinson (2009) reported that soil preparation is needed, although supplemental nutrients were not necessary. It was observed, however, that should fertilizer be applied, Miscanthus does especially well, possibly due to a deep root system. Although Miscanthus is cold tolerant, it prefers warmer climates (AEA Technology 2008).  Plantings in Denmark, Ireland and Germany struggled to survive, and studies showed that in order for Miscanthus to survive the winter, soil temperature needs to stay above -3.5 degree Celsius (25.7 degrees Fehrenheit) (Lewandowski et al. 2000).
Potential concerns include that Miscanthus will invade areas adjacent to the planting and that viable seeds could be produced through hybridization. There are three main types of Miscanthus that are being considered for biofuel potential: M. sinensis, M. sachariflorous, and M. giganteus, each with a different method of reproduction.  M. sinensis reproduces through seed production. These seeds have been reported as both lacking any special structures for long term dispersal (Jacquart et al. 2005), and as being able to be dispersed by the wind (V. Maddox, personal communication). However, in Iowa, escaped Miscanthus has only been located in ditches adjacent to areas where it has been planted (E. Heaton, personal communication). Regardless, the dispersal of M. sinensis may be limited geographically.  According to Atkinson (2009),

“The fact that Miscanthus is a non-native species with respect to the UK [United Kingtom] is a concern as it could become invasive.  M. sinensis is known to produce viable seeds, but this may be limited in more northern European regions, i.e. Sweden.”
Part of this limitation is that Miscanthus has a short-day photoperiod requirement.  In order to flower, it can receive no more than 16 hours of sunlight per day (Atkinson 2009)
.  However, it has been noted elsewhere that M. sinensis has naturalized in some parts and has caused environmental degradation (Barney and DiTomaso 2008).  Its presence in Indiana, however, has not caused those same problems, being found in areas such as golf courses, powerline rights-of-way, and old fields, although it has not been found in natural areas (Jacquart et al. 2005). The absence of M. sinensis from natural areas is an observation shared by Iowa (E. Heaton, personal communication).  It has also been observed that due to the chromosomal makeup, M. sinensus has better reproductive success when planted with other species. In that regard, horticulture use is more of a concern than monocultural fields (Jacquart et al. 2005). 
M. sinensis is considered invasive in 14 states, including Illinois, Kentucky and Tennessee (NRCS 2009).  In West Virginia, it is considered “occasionally invasive,” which indicates that while it does not affect ecosystem processes, the plant community is altered (E. Byers, personal communication). There are many isolated reports of M. sinensis having escaped cultivation and established on highway rights-of-way, woodland borders, and wetland edges (GISP 2007). For this reason, Indiana experts recommend that should it be planted, it should be done away from natural areas (Jacquart et al. 2005).    M. Tu (personal communication) states that this species has been problematic for land managers in the Mid-Atlantic states, as well as California.  However, it has not had enough of an impact in Iowa that steps have been taken to control it (E. Heaton, personal communication). 
One of the potential sources for confusion and differences of opinion concerning Miscanthus is the taxonomy of the plant. It has only recently come under scrutiny because of its potential as a biofuel, and because of that there are many cases where it has been misidentified, or another plant incorrectly identified as Miscanthus.  As it is further studied and its taxonomy better defined, we may be able to gain a better picture of what this plant is actually capable of (E. Heaton, personal communication). 

M. Weaver (personal communication) noted that when deliberate planting of Miscanthus is being considered, it is often not the M. sinensis or M. sachariflurous varieties, but rather the hybrid, M. x giganteus, which has yet to escape from cultivation anywhere in the world.  The combination of the two parent plants creates a triploid embryo, resulting in a sterile hybrid. There are some arguments that even though a plant may start out sterile, this sterility is not guaranteed to last forever (Davis undated, Low and Booth 2008).  Cited studies determined that in supposedly sterile plants (not of the Miscanthus genus), 25 to 35 percent of pollen is actually fertile, due to novel chromosome groupings during meiosis. Additionally, M. sinensis has been shown to reproduce via apoximis, so the possibility of a recessive gene being expressed is of concern (Davis, undated). M. x giganteus is also very similar to Phragmites, which has shown to be invasive in Indiana (Jacquart et al. 2005). Miscanthus x giganteus spreads vegetatively, but does so slowly. Commercially, growth from the roots and shoots have been induced by exposing them to 77 degree Fahrenheit temperatures with 60% humidity and high levels of photosynthetically active radiation, which resulted in 40% of the cuttings producing roots, without the application of fertilizer (Atkinson 2009, 756).  
Caution is still recommended in regards to the use of Miscanthus x giganteus.  Even though it has been grown for over 30 years in Europe without escaping, invasive species can have a lag time of decades until a certain threshold is met, after which point they become ecologically damaging (Lewandowski et al 2000, Simberloff 2008, C. Hoving, personal communication).  That M. sinensis, a parent species, is invasive is even more cause for concern (Simberloff 2008).  Australia has taken a proactive approach and has forbidden its import, and it has been reported as invasive in some parts of the United States as well as Australia (Low and Booth 2008, GISP Biofuels 2007).  However, when Barney and DiTomaso (2008) conducted a Weed Risk Assessment for planting M x giganteus in the United States, it earned a score of -2, which indicates that it is an acceptable plant; however Davis (undated) gave it a score of 4 indicating that more research is needed.
That research has been slow in the making.  According to A. Davis (personal communication), there is a team currently studying seed viability, clonal spread and survivorship to be completed in the fall of 2009, but otherwise is currently unaware of any other basic studies on the invasive potential of Miscanthus x giganteus. 
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�Unless a species is identified, the use of Miscanthus is to indicate the genus as a whole. 


� The United Kingdom receives an average 16.5 hours of sunlight per day in July, and 16 hours in each of June and August. http://www.woodlands-junior.kent.sch.uk/customs/questions/weather/sunshine.htm.








