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The prevention of herbivory predation has become an 
important aspect of the agricultural industry in recent years. 
Older methods of herbivory prevention consisted of a 
combination of pesticides to kill off pests, which harmed 
local environments. To avoid damaging the environment, it 
is possible to look at the genotype of plants to better 
understand the observable phenotype associated with 
herbivory resistance. 

Arabidopsis thaliana is a small flowering plant, native to 
Eurasia, that was discovered in the 1570’s by Johannes 
Thal and is often used as a model organism in plant biology 
due to its small genome size and short life cycle. 

Plutella xylostella, or the Diamondback moth, is a 
brownish-gray moth that is believed to have been of 
European origin but is now found all over the world. The 
moths have a short life span of about two weeks, making 
them useful for short term ecological projects. These moths 
have become immune to all forms of pesticide, which makes 
them useful for herbivory testing, but harmful for farmers. 
They tend to eat vegetable crops and only lay their eggs on 
the plant family Brassicaceae. Although small, these eggs 
may be numerous and larvae may disrupt growth of crops. 
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●   Planting: To begin the experiment we conducted a 
procedure that a majority of farmers conduct, at a much 
smaller production level. A method known as cold 
treatment, by placing the three lines of seeds into a moist 
environment for approximately a week the seeds were 
shocked into growth mode. After the seeds began the 
germination process we planted each seed line into four 
different pots containing nutrient enhanced soil, a seed 
was placed into each corner of the pot. At this time the 
pots were numbered and labeled with colored tape: 

•Red Tape = Columbia 
•Blue Tape = Phytometer 
•Orange Tape = Unknown  
 

●  Growth: The plants were then allowed to grow for two 
weeks in a growth chamber with plenty of water and light. 
During this time growth measurements of each plant were 
recorded. 

 

 
 
 

  

 We all worked with different mutant lines and received 
very different results in our project. 
 
Reinartz: The data showed us that there was a possible 
effect on herbivory by disrupting the AT3G52510 gene. Our 
experimental plot #3 was hardly eaten after exposed to moth 
larvae. However, our other experimental plot was eaten and 
died because of herbivory. This could be due to 
experimental error, 
 
Nichols: Most plants that were subject to herbivory died. 
However, some plants of our unknown gene still 
experienced rapid growth. 
 
Elliott: Mutant had a slight advantage over columbia and 
phytometer lines. These results align with previous results of 
a group that tested the AT1G75980 gene. This gene is 
involved in the glycine process in the leaves of the plant, and 
disrupting it could change the way the leaf tastes, making 
the plant less attractive to Plutella larvae. The AT1G75990 
gene is expressed in the proteasome complex, which plays 
a central role in the regulation of proteins that control cell-
cycle progression of cell cycle program and apoptosis. So, 
an inhibition of this gene could lead to a rapid replacement 
of cells damaged by the Plutella larva with new cells. The 
biological process of the AT1G76010 gene is unknown, but it 
is believed to be involved in nucleic acid binding. Therefore, 
this gene could also play a key role in the replacement of 
damaged cells with new cells. The final two genes, 
AT1G75960 and AT1G75950, code for proteins that belong 
to the ligase family of proteins. Therefore these genes could 
code for enzymes that are responsible for significant 
reactions in the leaves, and cause a number of reasons for 
herbivory resistance.  
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Future Directions 
The next step of this project would be to isolate the 

individual genes that were altered in each mutant strain of 
Arabidopsis that showed some form of resistance to 
herbivory. Also the same experiment that we ran should be 
done again on each strain to further confirm what we have 
found and to hopefully get more plants to grow to be able to 
have a higher number of plants in our tests.  

 Measurements were taken by each group on all 
strains of A.thaliana. The measurements taken by each 
group were decided by them and differed slightly from 
group to group. The most common measurements taken 
by the groups included plant color, plant height, number 
of leaves, and the diameter of the plant. Since each 
group had different mutant strains the results varied from 
group to group. The data shown below is an example of 
what the data collected might have looked like for each 
group in our class. This example is also actual data that 
was collected by a group in our class.  

This is the green color scale we used to make the color 
measurement of our plants.  
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Above: The first data collection from Drew Elliott’s 
lab group in the Fall 2015 Genetics class. 
 
Below: The final data collection from the same 
group. 

We have been working with Columbia and phytometer 
seed lines. We also each worked with an unknown seed 
stock line. The Columbia and phytometer will serve as 
controls against the unknown lines to observe the effect of a 
homozygous disruption in the unknown on herbivory 
predation of moths from the larvae from the Plutella family of 
moths.  

Diamondback moths use their host plants for support 
when they are in a cocoon and for nutrients when they are 
caterpillars. Previous experiments have shown results in 
managing oviposition behavior of the Diamondback moth. 
This suggests that plant mutant lines can be a possible 
substitute for pesticides. In this experiment, we will examine 
if the mutant line of A. thaliana will have an effect on 
herbivory. 
 

Plutella xylostella moth larva Plutella xylostella adult moth 

Students setting up the bridal veil that was 
used to keep the moths in the experimental 
tray. 

●  Experiment: After the two weeks the plants were split into a 
control group and an experimental group. The experimental 
group consisted of two plants from each line of plants, and 
these plants were exposed to the Plutella larvae. The control 
group consisted of two plants from each line, and this group 
was allowed to grow without herbivory predation. The 
experimental group was separated from the control group 
using a mesh netting. The plants grew in the growth chamber 
and growth measurements were recorded once a week. 

 

Representative example of a tray of student samples 


