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    Chapter 4   
 No Defense Is Perfect and Defense Is Always 
Relative                     

          Another basic defensive aspect I discuss is that no plant defense system is perfect, 
an issue already stated long ago (Rothschild  1972 ; Janzen  1979 ; Crawley  1983 ). 
Assuming that a perfect defense system could exist is naive. All types of defense 
probably have a cost, although the cost can be mitigated by multifunctionality of 
some of the defenses and following several types of non-defensive gains by these 
characters. An organism has to pass through an evolutionary fi lter and make physi-
ological, developmental and ecological decisions on how much defense can be 
achieved with the existing resources at any point in time and life cycle (Herms and 
Mattson  1992 ). This implies that various defenses must be age, cell type, organ and 
ecology dependent (see Ochoa-López et al.  2015 ), the defense has to change with 
plant ontogeny as a whole, and according to organ age and condition (Boege and 
Marquis  2005 ; Barton and Koricheva  2010 ). 

 I illustrate the relativity of defense with the following anecdote: Two friends 
were hiking in an African savanna when a hungry lioness approached them with 
clear intentions. One of them took light running shoes from his bag and replaced his 
heavy hiking ones with them. His friend asked “Will you run faster than the lion-
ess?” “No”, he answered, “just faster than you”. This principle stands behind many 
types of defense. The small edge gained over other organisms may be the evolution-
ary drive behind the general phenomenon of defensive coloration or any other type 
of defense. Indeed, the relative strength of plant’s defense against herbivores as 
expressed in relation to the defense of his neighbors was experimentally demon-
strated many times (e.g., Bergvall et al.  2006 ; Barbosa et al.  2009 ; Kim and 
Underwood  2015 ; Sato and Kudoh  2016 ). This relativity in plant defense was tested 
experimentally concerning defensive plant coloration only a few times, e.g., Archetti 
et al. ( 2009a ) concerning yellow  versus  red autumn leaves. There is therefore a lot 
to do in this issue.      


	Chapter 4: No Defense Is Perfect and Defense Is Always Relative

