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Double knockdown works on glyphosate resistant ryegrass 
 
Recent findings have indicated that the number of glyphosate (Group M herbicide) resistant 
annual ryegrass populations in Australia has increased to 40. The majority of these 
populations can be found on the Liverpool plains. The level of resistance in these plants is 
high. An application of glyphosate at 9 L per hectare resulted in only 53% control. 
 
One option for slowing the spread of such populations is the use of the double knockdown 
technique, where the herbicide paraquat is applied after glyphosate (7 to 10 days later) to 
control glyphosate resistant individuals. 
 
Until recently, this technique had not been tested on glyphosate resistant plants. Research by 
Tony Cook from NSW DPI, investigated the double knockdown technique on such highly 
resistant plants. 
Mr Cook stated that computer models have predicted that the double knockdown technique 
can significantly reduce the likelihood of developing herbicide resistance, but no predictions 
were made regarding population growth once glyphosate resistance has developed. 
“Basically we are trying to determine if this technique has some practical relevance for people 
with Group M resistant ryegrass”, said Mr Cook. 
 
The results are impressive, with high levels of control obtained from the standard double 
knockdown application. “We are consistently achieving excellent control, at least 95% control 
and sometimes as high as 100%”, Mr Cook explained. 
 
As the corresponding table shows, the level of resistance was high, with 62% of ryegrass 
plants killed after one application of glyphosate (1.2L/ha). However, with the introduction of 
another herbicide such paraquat or Spray.seed® (Group L), the level of control was elevated 
dramatically.  
 
“Farmers need to know more about the specifics when applying Group L herbicides. It is 
important that they are applied to small weeds.  Weed growth stage at the time of application 
is the key”, stressed Mr Cook. “Once plants are larger than the early 2 to 3 leaf stage the 
effect of paraquat declines very rapidly”, he said. 
 
It seems another key to success is spraying first with glyphosate and waiting up to 14 days to 
apply the paraquat or Spray.seed®. Reversing the order of application results in lower levels 
of control and will most likely allow glyphosate resistant plants to survive and set seed for next 
year.   
 
Mr Cook commented that the knockout blow from the double knockdown technique comes 
from the second treatment (the Group L herbicide).  “It appears that the first application of 
glyphosate checks the resistant ryegrass plants long enough for effective follow-up 
applications of paraquat or Spray.seed®”, he said. 
 
Although the repeated applications of either paraquat or Spray.seed® gave impressive 
control, it is not recommended as this demonstrates total reliance on one herbicide group. “If 
this alternative technique is used frequently, it won’t be long before we are dealing with Group 
L resistant plants”, warned Mr Cook. 
 
More experimental work is expected this next year on ryegrass and barnyard grass, to fine-
tune the technique. 
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Results – double knockdown, Liverpool plains 2004 – Tony Cook, NSW DPI 
Application 

Time 1 
1.6.2004 

Application 
Time 2 

9.6.2004 

Application 
Time 3 

15.6.2004 

% control of annual 
ryegrass 

Ryegrass @  
2 ½ leaf stage  

Ryegrass @ 3 to 4 
leaf stage (very 
early tillering)  

Ryegrass @ 4 leaf stage 
(early tillering)  

 

Gly  Para 100 
Para  Gly 98 
Gly  SS 98 
SS  Gly 96 

Para Para  100 
SS SS  100 
Gly   62 

Where  Gly = glyphosate 450 at 1.2L/ha; Para = Paraquat 250 at 1.5L/ha;  
SS = Spray.Seed® 250 at 1.5L/ha 
 
For more information: Tony Cook, NSW DPI Tamworth, 67631250 
 
Glyphosate at 1.2L/ha    Double knockdown treatment 

   


