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Managing herbicide resistant weeds can be a huge cost! 

Not only does it require increased time, energy and money 

spent, but high yield losses can have a significant impact on 

the bottom line of our operations. So it makes sense to try 

and control them at their source - preventing the establish-

ment of resistant populations. We can do this on our opera-

tions by adopting management practices that aid in prevent-

ing development of resistance. But, first we need to have an 

understanding of how herbicide resistance develops.  

 
Resistance can be defined as ñthe ability of a weed popula-

tion to survive treatment by a herbicide that previously con-

trolled that weed species effectively.ò First detected in the 

1960ôs, it is estimated that across the Canadian Prairies re-

sistance impacts over 10 million acres of farm-

land! 

 
In order for resistance to develop, an existing weed 

population must contain a few plants with a natural 

resistance to a particular herbicide or herbicide 

group. Similar to the development of resistance to 

some medications in livestock, these individuals 

survive the products 

application and pro-

duce viable seed. Re-

peated use of this par-

ticular herbicide or 

herbicide group leads 

to the increased sur-

vival of resistant 

plants until they make 

up the majority of the 

next generation of the 

weed species (figure 

1).  

 
Herbicide resistance 

can developed rapidly 

depending on a num-

ber of factors, including: 

¶ Initial frequency of plants containing resistance genes 

¶ Weed population size 

¶ Herbicide efficacy 
¶ Proportion of the weed population treated with each 

herbicide application 

 
As long as viable seeds remain in the soil, a resistant weed 

population will be permanent in that field. The issue is that, 

in most cases, weeds resistant to one herbicide are likely 

resistant to other herbicides in the same group. This leads 

to losses in herbicide options for particular crops, which 

could cause significant economic consequences. 
           (Continued on next page) 
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Managing Herbicide Resistance on Your Farm  

Figure 1. How does Herbicide Resistance Occur? 
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Herbicide Resistance 
Continued from front cover 

As an example, in Alberta, a weed causing serious concern 

is wild oats as they are  known to have become resistant to 

three different modes of action (Group 1, Group 2 and 

Group 8). According to Alberta Agriculture, as few as 3 

plants per square foot can translate to an 18% yield loss in 

canola and wheat crops when both crop and weed popula-

tion emerge at roughly the same time.  

 
In addition to wild oats, Table 1 summarizes weeds known 

to have herbicide resistance in Alberta. 

 
What can we do to prevent the development of herbicide 

resistant weed populations on our operations? There are a 

wide range of management practices with varying results 

that we can implement on our operations. The following 

describes a few of the methods that can be implemented.  

 

Extending Crop Rotations 
Extending crop rotations can be the first key step to pre-

venting resistance. According to a study by Agriculture & 

Agri-Food Canada, fields with extended rotations including 

multiple annual crops and fields with forages as part of the 

rotation are at the lowest risk of developing herbicide re-

sistance. Extending rotations helps to reduce the buildup of 

a particular herbicide residue that could lead to resistance 

as different herbicides are require for pulses, cereals and 

brassicas. As well, establishment of a healthy forage stand 

as part of a rotation can help to outcompete resident weed 

populations.  

 

Seeding Rate 
Seeding as close to the maximum recommended seeding 

rate can help to improve weed management. Increasing 

seeding rate can help to give the crop a competitive ad-

vantage over weeds through shading weeds below the can-

opy and decreasing the ease at which weeds can access 

available nutrients in the soil due to increased crop root 

density.  

 

Rotate Herbicide Groups 
Utilize different herbicide groups in a rotation, in sequence 

or in tank mixes. For example, Canola producers can rotate 

the different herbicide systems (Clearfield, Liberty, Round-

up Ready) with cereals. It can be easy to take for granted 

that different herbicides are used for different crops, but 

attention needs to be paid to which group each herbicide 

belongs to. Consider the following rotation:  

 Year 1ðFlax: Poast Ultra/Buctril M tank mix 

 Year 2ðWheat: Horizon NG/Refine SG 

 Year 3ðPeas: Equinox/Odyssey 
Although different herbicides are being utilized each year, 

Poast Ultra, Horizon NG and Equinox are all Group 1. This 

scenario is promoting Group 1 resistance and, consequent-

ly, wild oat issues. 

 

Equipment Selection and Calibration 
When utilizing herbicides for weed control, equipment se-

lection and calibration is 

an important first step 

towards control efficacy. 

On April 9th, 2015, Phil-

ip Massier of Bulls Eye 

Environmental Ltd dis-

cussed the importance of 

choosing appropriate 

equipment for your oper-

ation and stressed that ña 

poorly maintained and 

calibrated sprayer will 

cost you money.ò He 

demonstrated the differ-

ent spray patterns pro-

duced by various nozzles 

and their propensity for 

drift. Philip noted that each opera-

tion is different and will have dif-

ferent equipment requirements, 

but knowing what is available and ensuring the equipment 

is calibrated is a key step in effective management.  

 

Integrated Pest Management (IPM) 
This method is aimed at reducing reliance on one or two 

weed management practice by combining the use of vari-

ous agronomic management strategies. The goal of IPM is 

to maintain weeds at a manageable level while preventing 

development of more resilient weeds.  

 
The idea is to keep weeds ñoff balanceò so they are less 

likely to adapt to a constantly changing system utilizing 

cultural, mechanical and biological control practices in 

combination with herbicides. 

 
Adoption of management practices that aid in the preven-

tion of resistance development is key to managing herbi-

cide resistant weeds. No matter which methods are chosen, 

records need to be kept on field history and the results ob-

tained by different management strategies. In addition, if 

there are known herbicide resistant weed populations, steps 

need to be taken to prevent the spread from one field to the 

next, including cleaning of equipment. 
 

References: 
Farming North of 58Á. McKenzie Applied Research Association.  

Integrated Pest Management. Linden Lundback, Lakeland College. 

Application Technology. Philip Massier, Bulls Eye Environmental Ltd. 

Crop Protection 2015. Alberta Agriculture and Rural Development. 

Philip Massier demonstrating spray patterns 

of various nozzles 
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Soil Carbon: Frequently Asked Questions 
Peter Donovan, Soil Carbon Coalition 

What is soil carbon? 
Living organisms contain a fair proportion of the element 

carbon. So do the remains of living organisms. Some of 

these remains end up in the soil, processed and decom-

posed in various ways by fungi, microorganisms, insects 

and worms. This soil organic matter can be 50 to 58% car-

bon by dry weight, and some of it can remain stable in the 

soil for generations or centuries. The vase majority of car-

bon in the top layers of soil is in soil organic matter. Dar-

win called it vegetable mould (though he recognized the 

important role of animals such as earthworms in its for-

mation), and it is also called humus. 

 
Some soil carbon is inorganic, such as calcium carbonate or 

caliche. Carbonates are typically more prevalent in arid 

environments, where soil pH is above 7.5. They do not 

have the water-holding properties of organic soil carbon, 

but are a significant sink for atmospheric carbon.  

 

How does carbon get stored in the soil? 
For atmospheric carbon dioxide to become soil carbon, it 

first needs to be captured by green plants in photosynthesis. 

Much of this carbon is released right back into the air by 

respiration or decay of plant material, or fire. But some of it 

can become soil organic matter. Perennial grasses, for ex-

ample, periodically shed their roots into the soil. These 

dead roots feed complex soil foodwebs, and soil organic 

matter and humus can be the stable result. Also, these 

grasses exude carbohydrates into the rooting zone, typically 

at night, which feed complex foodwebs. To Summarize, 

soil carbon usually involves: 
1. Soils covered at all season with living or dead plant 

material (no bare exposed ground). 
2. Healthy, productive, diverse plants, which require ani-

mals to function as a whole system. 

3. Perennials, because of their grater investment in root 

mass, have advantages in growing soil carbon. But an-

nuals, particularly with diversity and long seasons, can 

do well. 

 

What removes soil carbon from the soil? 
Microorganisms can combine the carbon in soil organic 

matter with oxygen, creating carbon dioxide. In the soil, 

oxygen is often limited, especially deep down. When soil is 

plowed or turned over and exposed to air, these microbes 

turn much of the carbon into atmospheric carbon dioxide. 

 

How much of the biosphereôs carbon is in the soil? 
Estimates vary. Rocks, such as limestone and chalk, con-

tain enormous tonnages of carbon. Much the biosphereôs  

    (Continued on next page) 

Soil Carbon Challenge 
 

The Soil Carbon Challenge is an interna-

tional (and localized) competition to recog-

nize land managers who are growing water-

holding, fertility-enhancing soil organic matter. It is de-

signed for those who are, or will be, managing for more 

carbon and water in their soils and enhanced ecological 

function, and who want feedback and accountability rela-

tive to this goal. We seek to recognize grassroots leader-

ship, to help discover what is possible through manage-

ment of the most powerful and creative planetary force, 

and to help build management capacity at all scales from 

society to individuals managing land.  

 
For more information and to see updates visit: 

www.soilcarboncoalition.org 

Table 1. Herbicide Resistant Weeds in Alberta 

Herbicide Group Weeds 

Group 1 Green foxtail, wild oats 

Group 2 Ball mustard, chickweed, cleavers, hemp-nettle, kochia, Russian this-

tle, spiny annual sow thistle, stinkweed, wild mustard, wild oats 

Group 3 Green foxtail 

Group 4 Hemp-nettle 

Group 8 Wild oats 

Group 1 + 2 + 25 (multiple resistance) Wild oats 

Group 1 + 2 + 8 + 25 (multiple resistance) Wild oats 

Group 1 + 3 (multiple resistance) Green foxtail 

Group 2 + 4 (multiple resistance) Cleavers 

Group 9 Kochia 

* Crop Protection 2015. 
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Soil Carbon 
Continued from previous page 

carbon is in the ocean, and most of that is in the deep layers 

that may take thousands of  years to be exposed to the at-

mosphere. Fossil fuels are significant, and so are soils, fol-

lowed by the atmosphere, and then biomass (vegetation, 

bacteria, fungi, 

animals). Usually, 

living bacteria in 

the soil are con-

sidered part of 

soil organic car-

bon. 

 
¶ Oceans: 

38,000 giga-

ton C (stable, 

average turn-

over of a C 

atom is about 

100 years). 
¶ Fossil fuels: 

4,000 giga-

tons C 

(estimate). 
¶ Soils: 

1,600ð2,400 

gigatons C 

(average turn-

over about 35 

years); recent 

new estimates 

of soil organ-

ic matter in 

peat and in 

polar regions 

have in-

creased these 

estimates. 
¶ Atmosphere: 

800 gigatons 

C (average 

turnover 5 

years). 
¶ Biomass: 600 

gigatons C 

(average turn-

over 10 

years). 
 

 

 

 

 

Additional Information: 

www.soils.usda.gov.sqi 

www.managingwholes.com/new-topsoil.htm 

www.nofa.org/tnf/humus.php 


