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Colleagues,   

Since the late 1980’s it has been evident to us that herbicide resistance in Lolium populations 

involves non-target site enhanced rates of herbicide metabolism as a very widespread and 

important resistance mechanism. Of course, Lolium exhibits multiple resistance mechanisms, 

embracing non-target site resistance mechanisms and target site mutations. As knowledge and 

technology developed it was possible to identify target site ALS, ACCase mutations, EPSPS gene 

mutations in resistant Lolium. However, we have been far less successful in identifying non-target 

site resistance genes.    

Over the next few years we hope to identify the genes/enzymes responsible for enhanced rates of 

herbicide metabolism based resistance in resistant Lolium populations. This is being accomplished 

through a deep sequencing approach in a fruitful collaboration with Bayer Frankfurt.  This paper will 

help us in this endeavour. We knew that 2,4-D could induce P450 activity in Lolium (unpublished).  

In this latest AHRI paper, by Han et al we establish in vivo that in herbicide susceptible Lolium that 

2,4-D can induce resistance against diclofop-methyl due to enhanced rates of diclofop metabolism. 

In this work, with herbicide susceptible Lolium pre-treated with 2,4-D the plants show faster rates of 

diclofop metabolism and show transient resistance to diclofop (not inherited to the next generation).  

In this way the 2,4-D pre-treated herbicide susceptible Lolium respond identically to Lolium biotypes 

resistant to diclofop by enhanced rates of herbicide metabolism. Importantly, in both cases there is 

cross resistance to the chemically and mode of action dissimilar chlorsulfuron.  

Our hypothesis remains that this is due to enhanced activity of cytochrome P450 enzymes (plus 

potentially GSTs or other mechanisms). This effect of 2,4-D in inducing transient resistance in 

Lolium is helping us in our deep sequencing results aimed to identify the specific genes responsible 

for enhanced metabolism based resistance in Lolium. Over the coming period we hope to make 

major progress in identifying the specific genes responsible for non-target site enhanced 

metabolism resistance in Lolium. 
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