
A group of chemical pesticides, called aux-
inic herbicides (abbreviated as “herbicides” 
in this article), are commonly used to control 
wild mustard and other broadleaf weeds in 
wheat and barley crops.  These herbicides 
have been used for over 60 years and are 
still effective; in Western Canada, some wild 
mustard varieties have developed herbicide-
resistance, but in general, resistance has 
been very slow to develop.  Scientific studies 
have shown that wild mustard needs only 
one copy of a single gene in order to become 
herbicide-resistant.  The purpose of this re-
search was to study the resistance gene 
more closely and explore reasons for the low 
rate of herbicide resistance.  
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What is this research about? 
What did the researchers do? 

Grain producers can use this research to 
identify resistant strains of wild mustard, and 
to better understand how the use of auxinic 
herbicides can contribute to the development 
of resistance in wild mustard populations.  

Plant scientists can use this information to 
further their understanding of the gene that 
confers resistance to auxinic herbicides.  

In wild mustard, the development of  

resistance to auxinic herbicides is associated 
with less vigorous growth  

Herbicide-resistant and herbicide-

susceptible varieties of wild mustard were 

identified and bred together (crossed) for 

several generations.  The final goal of this 

process was to produce two nearly-

identical varieties of wild mustard which 

differed in one key respect:  one variety 

was resistant, and the other was suscepti-

ble, to auxinic herbicides.  These plants 

were grown under identical conditions, and 

half were sprayed with the herbicide piclo-

ram.  Growth characteristics were com-

pared by measuring the dry weight of the 

plant and the number of seeds produced. 

The researchers also extracted plant DNA 

and compared leaf shape and size to look 

for visible indicators of resistance.   
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http://www.uoguelph.ca/research/omafra/partnership/KTT_and_IP.shtml
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In wild mustard, resistance to auxinic 
herbicides is associated with poorer 
plant growth and seed production, 
which may explain why the develop-
ment of resistance has been slow de-
spite decades of widespread use. Re-
sistant wild mustard strains may be 
identified by their saw-toothed leaf 
edges.  
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As expected, susceptible plants eventually 

died after being sprayed with picloram, 

while resistant plants were not affected.  

Unsprayed, herbicide-susceptible plants 

showed more plant growth and produced 

more seeds than herbicide-resistant plants 

(both sprayed and untreated). This sug-

gests that resistance to auxinic herbicides is 

associated with a decrease in the plant’s 

growth rate and reproductive strength (i.e., 

reduced fitness).  This “fitness penalty” may 

explain the slow appearance of herbicide 

resistance in the farmers’ fields.  Addition-

ally, it was discovered that resistant plants 

were found to have notched leaves, a trait 

that will help scientists identify wild mus-

tard as they continue their research.  

What you need to know: 

What did the researchers find?  About the University of Guelph      

researcher: 

This summary is a project of the Institute for 
Community Engaged Scholarship (ICES) at the 
University of Guelph, with project partners:  the 
Catalyst Centre, SPARK Program at the Universi-
ty of Guelph, and the Knowledge Mobilization 
Unit at York University. This project is part of 
the Pan-Canadian Research Impact  Network.     

http://csahs.uoguelph.ca/pps/Clear_Research 
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