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Even Roses Could Have Enemies 
 
A topic repeatedly appearing in ecological experiments and debates is the enemy 
release hypothesis. The theory suggests that when an organism comes to a new 
environment, it leaves behind old enemies of its former home and is alleviated from 
the enemies’ pestering. For plants, these enemies can range from insects eating the 
leaves, to fungus in the soil taking more than it gives, to grazing animals consuming 
and uprooting the individual plants.  
 
The subject of enemy release is most often discussed in the context of invasive 
species. Yes, it is like a war out there. Species are invading new territories, escaping 
the strangling grip of the enemies of their native lands, frequently suppressing the 
populations of the invaded empire, and recurrently seeking total domination of new 
terrain.  
 
This project aimed to examine the role of enemy release in the invasive coastal 
Japanese rose, Rosa rugosa, with regards to belowground fungal associates called 
arbuscular mycorrhiza. It is known that Rosa rugosa and arbuscular mycorrhiza team 
up in coastal dune soil, but the degree and direction of their association in the home 
and invaded territories is up for discussion.  
  
By growing small Japanese rose plants from seeds originating from the home range of 
Japan and the invaded European range in four different soil types and two intensities 
of fertilization, I was able to explore the concepts of invasion and soil enemy release.  
 
The main finding of the study was that although arbuscualr mycorrhizal fungi are 
present in both the soil from the home range and the invaded range, the Japanese rose 
does not need to associate with the fungus to survive. Despite the transactions 
between Rosa rugosa and arbuscular mycorrhiza, Rosa rugosa fairs well even without 
the fungus which means their partnership was not an essential factor in the ability of 
the Japanese rose to invade its new range. Also, because experimental plants grown in 
soil from Japan faired better than plants grown in soil from Europe, it is unlikely that 
belowground enemy release facilitated the invasion process.  
 
Enemy release and invasion processes are elegant oversimplifications to consider with 
R. rugosa that are actually composed of multiple complex interactions. Only through 
experimentation can we try to understand their mechanisms for future conservation 
efforts and policy formation.  
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ABSTRACT 
 
Rosa rugosa, an invasive coastal shrub native to eastern coastal Asia, was brought 
to Europe and North America as a garden ornamental, but has since escaped the 
garden and has become problematic in regions of the exotic range. On the 
contrary to the enemy release hypothesis, examination of seedling growth and 
mycorrhizal colonization through differing fertilization regimes, soil types, and 
seed origin did not support the theory. As the juvenile plants grown in Japanese 
soil performed better overall than the plants grown in European soil, it is unlikely 
that R. rugosa’s invasive ability in Europe can be attributed to belowground 
enemy release. Arbuscular mycorrhizal facilitation was found not essential for the 
growth of R. rugosa and may be only a small factor that made invasion to Europe 
possible. Enemy release is an elegantly simple theory, but multiple complex 
interactions most likely are taking place with R. rugosa. Invasion biology is a 
compilation of many convoluted processes; only through experimentation can we 
begin to understand its mechanisms for future conservation efforts and policy 
formation. 
 
 


