
SCIENCE EDITION 2015

21

IN
T

E
G

R
A

T
E

D
 

P
E

S
T

 
M

A
N

A
G

E
M

E
N

T

 s the most-widely used herbicide in 
Western Canada and around the world, 
glyphosate popularity has led to global 
selection for glyphosate-resistant (GR) 
weeds. Kochia was the first GR weed in 
Western Canada, confirmed present in 
southern Alberta in 2011. The efficacy  
of herbicides is much stronger on weeds 
when they are small, and taking measures 
against GR kochia before it is visible in the 
field is critical to successful management.

Hugh Beckie, who accurately 
predicted that kochia was becoming 
glyphosate resistant, continues to study 
options for its control. Building on kochia 
surveys conducted in Alberta in 2011 and 
2012, 615 sites across southern Manitoba 
and southern and central Saskatchewan 
were surveyed in the fall of 2013.

The collection and screening of 
mature plants confirmed 17 GR kochia 
populations in Saskatchewan and two  
in different parts of the Red River Valley 
in Manitoba. The majority of these 
originated in chemfallow fields, but some 
were derived from fields of GR canola,  

KEY PRACTICE:  Taking action to manage glyphosate-
resistant kochia before it is visible in the field is critical  
to success. Use a rotation of broadleaf control products 
with good activity on kochia.
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B. napus L, GR corn and soybean as well 
as non-cropped areas.

In an earlier study, Beckie found that 
90 percent of Prairie kochia populations 
were resistant to acetolactate synthase 
(ALS) inhibitor Group-2 herbicides. In 2011, 
he discovered kochia in southern Alberta 
with multiple resistances to glyphosate 
and ALS-inhibitors. A 2012 survey in that 
region identified GR kochia in four percent 
of fields surveyed. In addition, 10 of the 
kochia samples submitted from growers 
in west-central and southwest 
Saskatchewan were also confirmed as GR. 
The most recent studies conducted in 
south-central Saskatchewan and southern 
Manitoba support these findings.

These post-harvest surveys were 
conducted to determine GR kochia’s 
geographical distribution and abundance. 
Sites were randomly predetermined  
and viable seeds were collected from: 
342 sites in the mixed grasslands and 
moist mixed grasslands (Brown/Dark 
Brown Soil Zones) of Saskatchewan;  
and 283 sites in the Aspen Parkland  
and Lake Manitoba Plain eco-regions  
of southern Manitoba.

Among the confirmed samples from 
Saskatchewan, six were from municipal-
ities where GR kochia populations had not 
previously been found. Added to the 
previously confirmed populations, GR 
kochia has now been identified in a total 
of 14 municipalities across the province.

The two confirmed GR samples from 
Manitoba derived from a GR corn crop 
in the south-central portion of the Red 
River Valley and a GR soybean crop in 
the southeast. This lower occurrence 
was as expected due to the much lower 
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Tests were also conducted around 
efficacy of herbicide application 
timing given the nighttime vertical 
position of leaves in some weed 
species. Broadleaf plants that exhibit 
diurnal leaf movement keep their 
leaves horizontal relative to the stem 
with maximum surface area exposed 
during daylight. However, this leaf- 
movement phenomenon is not as 
prevalent in grassy weeds.

When the efficacy rating and 
weed biomass ratio means were 
averaged over all herbicide and crop 
treatments, the daytime applications 
performed better than night and dawn 
timings in all site years for controlling 
mustard, a broadleaf weed. However, 
for oats, a grassy weed, daytime 
treatment only outperformed night 
and dawn treatments in 50 percent 
of the instances in terms of efficiency, 
and 75 percent of the instances based 
on weed biomass.

All factors considered, the results 
suggest nighttime application could 
be employed as an alternative to 
optimize herbicide use when daytime 
application opportunities are limited. 
It may also save farmers money and 
time through improved efficacy. 
Night spraying has become a more 
practical alternative through the 
evolution and widespread adoption 
of technology such as GPS guidance 
and auto-steering systems.

Conclusion
Recommendations based on  

this study:
• Pre-seed and in-crop herbicides 

provide the most consistent results 
when applied in the daytime, but 
avoid early morning applications, 
because they are the least 
consistent in efficacy.

• Consider the type of herbicide, 
mode of action and weather 
conditions such as temperature, 
relative humidity, wind and delta T.

• If in doubt, spray wheat in the 
morning, canola in the afternoon 
and peas in the evening,  
says Coles. •



ground, lygus bugs at this stage are 
susceptible to natural enemies or may 
not be able to make their way back onto 
the canola plants. 

The results of this study combined 
with ongoing cage tests will be used to 
provide more accurate and combined 
thresholds for best management of both 
CSPW and lygus bugs.

Conclusion
Insect management recommendations 

based on this study are:
• Start scouting regularly for both 

CSPW and lygus bug at late bud 
(yellow buds on bolted crop).

• Plant canola early and consult 
economic thresholds to determine the 
need for application of insecticide.

• To conserve and protect natural 
enemies, do NOT spray fields where 
weevils are below threshold as an 
attempt to reduce pod-stage lygus 
bug numbers. The resulting benefits 
of predation and other factors 
including rainfall may contribute  
to control of this pest.

• Sweep for lygus bugs after a heavy 
rainfall before making a spraying 
decision.

• It is very important to make decisions 
based on thorough field monitoring 
rather than practices applied on 
neighbouring fields or reported local 
and regional weather conditions.

• Tank mixing insecticide with fungicide 
spray in full flower is not recom-
mended for weevils or lygus bugs 
and can be harmful to pollinators 
and natural enemies. •

frequency of chemfallow in Manitoba 
and the strong link between this 
practice and glyphosate resistance.

All GR kochia populations from 
Saskatchewan and Manitoba proved 
susceptible to dicamba, an organo-
chloride compound with reported 
resistance in the U.S. The effectiveness 
of alternative herbicides was also 
confirmed in greenhouse studies.

Conclusions
Agronomy recommendations based 

on this study are:
• The cost-benefit of chemfallow 

needs to be closely evaluated  
due to its strong association with 
GR kochia.

• Better cover crops where chem-
fallow is practiced would lessen 
selection pressure.

• Reliance on the same tank-mix 
partner will inevitably select for 
multiple-resistant weed populations.
Beckie also warns of the future  

risk for glyphosate resistance in other 
abundant weed species including wild 
oats, green foxtail, cleavers and wild 
buckwheat.

Periodic surveys of GR kochia  
will continue across the Prairies as the 
demonstrated ease of spread demands 
close monitoring and a collective 
response to management. •
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Glyphosate-resistant kochia in Saskatchewan, 2013
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Glyphosate-resistant kochia in Manitoba, 2013

GR KOCHIA

  Resisted

  Susceptible


