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Diverse crop rotations return up to $45 
per acre more 
 
C A T E G O R Y  weeds|  Oct 16, 2018 
 
 
Diverse crop rotations had similar net returns to canola-wheat rotations one-half the time and up to 
$45 per acre more the rest of the time. Adding integrated weed management practices without 
relying on wild oat herbicides resulted in similar wild oat pressure as canola-wheat rotations. 
Eliminating wild oat herbicides is a tool to reduce herbicide-resistance selection pressure. 
 
A five-year field study at eight sites across Canada evaluated the profitability of alternative cropping 
systems that have the potential to control wild oat using cultural practices in conjunction with 
herbicides and diverse crop rotations. Six of the sites were in western Canada at Edmonton, 
Lacombe, and Lethbridge, AB; Scott and Saskatoon, SK; and Carman, MB; and two were in eastern 
Canada (New Liskeard, ON; Normandin, QC). 
 
In-crop wild oat herbicide (Group 1) was applied at 0%, 50%, or 100% of the recommended rate, 
depending on the cropping system treatments, and seeding rate was either the recommended rate 
or two times the recommended rate. Diverse crop rotations included field pea, barley for grain, 
barley silage, fall-seeded winter wheat or triticale, fallow, and alfalfa in the rotation. These crop 
rotations and IWM practices were compared to the common wheat-canola rotation at 
recommended seeding rate and wild oat herbicide rate.  



 
To determine profitability, annualized net return for the last four years of the five-year trial were 
calculated. Annualized net return was determined using 2016 production costs. Commodity prices 
used a six-year average from 2009 to 2014. These were derived from Alberta Agriculture and 
Forestry, and Government of Saskatchewan data. 
 
Many of the diversified cropping systems and IWM practices were at least as profitable or more 
profitable than the canola-wheat rotation. The most profitable crop rotation averaged over all sites 
was one with canola (50% herbicide) – barley silage (2x seeding and no herbicide) – winter wheat (2x 
seeding and no herbicide) – canola (100% herbicide). It produced an annualized net return of $189 
per acre, significantly more than the canola-wheat rotation (100% herbicide) of $144 per acre.  
 
At most locations, barley silage and either winter or spring wheat without herbicides to control wild 
oat had net returns similar to canola–wheat rotations with wild oat herbicide at 100%. However, for 
producers without livestock, lack of a close market to sell silage makes the barley silage rotations 
impractical. 
 
Profitability varied by location.  
 
In western Canada, fall-seeded winter crops of rye, wheat, and triticale were more profitable crops 
at Lethbridge and could be recommended as rotational crops with canola. Fall-seeded winter crops 
in rotation at Lacombe, Scott, Saskatoon, and Carman generally had similar returns as other crops, 
but returns were inconsistent likely due to lower winter survival. At St. Albert, fall-seeded winter 
crops were less profitable than spring cropping options.  
 
Average Annualized Net Returns ($/ac) over locations and four years (2011 – 2014) from highest to 
lowest 
System 2010 2011 2012 2013 2014 Annual 

return ($/ac) 
6 C, 50H Bs(x2), 0H Bs(x2), 0H Ww(x2), 0H C, 100H 189 a 
7 C, 50H Bs(x2), 0H Bs(x2), 0H Ws(x2), 0H C, 100H 179 ab 
3 C, 50H Bg(x2), 50H C, 100H Bg(x2), 50H C, 100H 172 ab 
9 C, 50H Bs(x2), 0H Ww(x2), 0H Bs(x2), 0H C, 100H 169 abc 
10 C, 50H Bs(x2), 0H Tw(x2), 0H Bs(x2), 0H C, 100H 164 abcd 
12 C, 50H Rf(x2), 0H P, 100H Tw(x2), 0H C, 100H 161 bcd 
5 C, 50H Bg(x2), 50H P, 100H Ws(x2), 50H C, 100H 157 bcde 
1 C, 100H Ws, 100H C, 100H Ws, 100H C, 100H 144 cdef 
8 C, 50H Bs(x2), 0H Ww(x2), 0H Tw(x2), 0H C, 100H 138 defg 
2 C, 50H Bg(x2), 0H C, 100H Bg(x2), 0H C, 100H 135 efg 
11 C, 50H Bs(X2), 0H P, 100H Tw(x2), 0H C, 100H 134 efg 
14 C, 50H Alfalfa, 0H Alfalfa, 0H Alfalfa, 0H C, 100H 133 efg 
4 C, 50H Bg(x2), 0H P, 100H Ws(x2), 0H C, 100H 121 fg 
13 C, 50H Chemfallow Rf(x2), 0H Chemfallow C, 100H 114 g 
Note: C, canola; H, percent of recommended wild oat herbicide applied; WS, spring wheat; BG, 
barley grain; x2, seeding rate is twice the recommended rate; P, field pea; BS, early-cut barley silage; 
WW, winter wheat; TW, winter triticale; RF, fall rye.  
Means within the annualized return column not sharing a lowercase letter differ significantly at the 
p < 0.05 level.  
Source: Smith et al. 2018. 



 
Annualized net return over four years with pea in rotation was among the more profitable systems 
at Edmonton, Lacombe, Carman, New Liskeard and Normandin. 
 
Chemical fallow in the cropping system reduced net returns because of the lack of crop revenue 
during the year of fallow and was the least profitable rotational system. 
 
Establishing alfalfa for 3 years of production was not as profitable as other crops in western Canada. 
However, canola returns in 2014 after alfalfa were generally high and the wild oat population was 
low. 
 
Effect on wild oat management 
 
The most effective control of wild oat included early-cut barley silage and winter cereals. Combining 
the double seeding rate for barley silage and winter cereals without wild oat herbicides in three of 
the five years often resulted in similar wild oat density, growth and seed bank populations as the 
wheat-canola rotation with herbicides. Three years of alfalfa without wild oat herbicides produced 
similar results. 
 
However, eliminating wild oat herbicides in two of five years in the rotation with spring seeded 
annual crops resulted in higher wild oat density, biomass, and seed banks.  
 
Overall, wild oat management and profitability varied by location but included an integrated system 
that reduced herbicide resistance selection pressure: 

• Establishing a competitive crop through the use of higher seeding rates,  
• Inclusion of winter cereals,  
• Growing a pulse crop,  
• Early silage harvest to prevent wild oat seed shed, 
• No herbicides in barley silage and winter cereal rotations. 
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