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Predicting impacts of herbivory by Dr. Kris Jordan 

 Dr. Jordan is studying how flowering plant species respond to herbivory. The research in 

Dr. Jordan’s research group focuses mainly on a perennial understory plant species called 

Trillium that is subject to browsing by deer, which in some areas is so intense it is causing local 

populations of the plant to decline in abundance. It turns out that individual plants flower at 

consistently different times during a given year and Dr. Jordan’s lab has shown that these 

differences have a genetic basis to them.  They have also found that deer tend to browse most 

often on flowering plants in the early spring.  Even if browsed plants are not killed outright, they 

can’t produce seed that year and this is causing their numbers to decline where deer occur.  Dr. 

Jordan also found that late flowering Trillium are much less likely to be eaten by deer as other 

edible understory plants species emerge and hide Trillium beneath their foliage. 

The main goal of Dr. Jordan’s research project is to predict whether or not Trillium 

populations can be rescued from extinction by evolving so that they flower late enough to reduce 

the effects of deer herbivory.   To accomplish his goal, Dr. Jordan is formulating mathematical 

models to project both the population sizes and population distribution of flowering times of 

Trillium over multiple seasons.  The mathematical methods that are being used to predict 

changes in Trillium population abundances are called matrix projection techniques.  The basic 

idea is to use a table of rates of survival and reproduction—a matrix—to update the numbers of 

seeds, seedlings, flowering plants, etc. every year, which are collected into a vector.  Dr. Jordan 

showed how the matrix methods are used to project Trillium population sizes over many 

decades.  To model the evolution of flowing time at the same time, Dr. Jordan is using results 



from probability and mathematical population genetics theory that describe how the distribution 

of flowering times changes over time given information about the genetic basis of flowering time 

(something called “heritability”) and estimates of natural selection based on how deer browsing 

restricts the ability of plants to produce seed in a given year.  It turns out that there are many 

things that are unknown, or known with only little certainty, about rates of plant survival, 

specific patterns of deer herbivory, the genetics of flowering time, and many other aspects of this 

system, but a big advantage of the mathematical models is that they can be used to explore the 

effects of these unknowns, even while data is still being collected.  With this information, Dr. 

Jordan hopes to understand whether the Trillium populations will be rescued by evolution or if 

they will likely require human measures to be protected from deer herbivory. 


