
Crop Rotation Decisions:  
$$ and Sense  

 

Murray Hartman 

Retired Oilseed Specialist 



Rotation benefit is real 
and really complex 

• A large number of factors 
– Moisture  

– Fertility 

– Pests (disease, weeds, insects) 

– Unknown factors 
• Allelopathy, root microbiome interactions 

• Rotation yield benefit has not been 
partitioned for individual factors 

• Creates uncertainty for $ value of IPM to growers 



Canola Rotations Eons Ago 

• Canola Production survey conducted by 
Alberta Agriculture in 1991/92 

– 322 canola growers from different areas in 
Alberta, proportionate to % of canola 

– Prior to herbicide tolerance, hybrid adoption 

 Beneficial break 
crops before canola 

% of respondents Reported yield  bu /ac 

3 to 4 70 30 

2 22 28 

1 5 26 

0 2 25 



Canola Frequency on Prairies (2009-16 
Spatial Density from AAFC) 



Why is canola popular now?  



Short Rotation Canola Experiments 

• Initially short rotation studies were mainly 
created to look at short rotation impacts on 
blackleg 

• Small plots may underestimate rotation effect 
due to disease, weed or insect trespass 
between plots or from same crop bordering 
experimental area 
– Lack of rotation research assessing impact of 

adjacent fields or area intensity 



North Dakota 



Canola varieties alternate RR / LL 

Disease impacts from areas between 
plots, equipment sanitation 



Fig. 1. a, Blackleg 
disease incidence (%) 
and b, blackleg 
disease severity (0–5 
scale) for each 
rotation treatment 
and cultivar. Data are 
the means of 15 site-
years (Melfort 2000–
2006, except 2005, 
and Scott 1999–
2007) 
 
 

(Kutcher et al., Can. 
J. Plant Pathol. 2013) 

0.25 

Yield loss per unit 
blackleg severity 
HYB  12%   
OP 16% 

0.7 



Fig. 3. Yield of each canola cultivar (OP and HYB) for each rotation treatment. 
Data are the means of 16 site-years (Melfort 2000–2006 and Scott 1999–2007).  

~50 kg/ha 

131 



Yield loss models to partition rotation benefits 

Hwang et al. 2016 Figure 2 

Kutcher 2013  Yield loss per blackleg severity unit 
HYB  12%  OP 16% 

17% 
yield 
loss per 
1 unit 
severity 



Canola Rotation Frequency Trial 

• In 2008, direct-seeded, all phases rotation 
experiments were established at 5 AAFC locations 
on the Canadian Prairies 

• Continuous RR or LL canola (0) was compared to 
canola rotated with wheat (1) or barley and peas 
(2) 

• Yield and pests were evaluated in canola phases 
from 2010 to 2013 (years 3 to 6) 

– Weed density differences not associated with canola 
yield  

Harker et al. 2015. Can J. Plant Sci. 95:9-20 



Canola Rotation Frequency 
- Effect on Blackleg Incidence (%) 

- 5 site means 
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Years between canola crops 

3 years 

6 years 5 years 

4 years 
Similar 
trends with 
severity  
CC average 
severity was 
0.8 
 

Average 
severity 
decrease 
per year 
break was 
0.21 
 
 



Canola Rotation Frequency 
- Effect on Root Maggot Damage (0-5) 

- 5 site means 
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Years between canola crops 

3 years 

6 years 5 years 

4 years 



Bu/ac Yield - All Sites: how much yield loss 
was due to blackleg or root maggots? 

2010                          2011                          2012                          2013 
  Y3                               Y4                              Y5                               Y6 

2014                          2015                          2016                           ALL 
  Y7                               Y8                              Y9                            Years 

______________________________________ Years between canola crops ______________________________________ 

0.8 
1.3 
1.8 



Economics for hybrid canola rotations 
(Smith et al., Can. J. Plant Sci. 2013) 

Based on 
hybrid yields 
of last 4 year 
rotation only 
 

Doesn’t 
consider 
relative prices 
to peas or flax 

Current 
ratio 
2:1 

Revenue – 
variable 
costs 
 
Canola 150 
seeds/m2 
6.7 to 8.2 
kg/ha 
@$25/kg 





Was higher yield of hybrids+HT being 
offset by short rotation canola yield 
decline ? 

Making sense of trends 



Economics- net returns 
Using actual yields and average crop price each year 

Costs using provincial estimates per crop and soil zone 

Different views of farmers 
and scientists 
Confirmation bias 



Different Subjective Views on  
Each Side of the Fence 

Very difficult to quantify economic value for 
farm decision making 

Short 
rotations 
with few 
crops are 
simpler 
to 
manage 

Short 
rotations 
increase 
risk of 
pesticide 
resistance 
or erosion 
of genetic 
resistance 

Riskier 

Easier 



Khakbazan et al. Agron J. 2014 
(O’Donovan et al. 2014) 

 

Canola seed rates 150/m2 and large seed led to an average seed rate of 
10 kg/ha (9 lb/ac) and @$23.15/kg = $230/ha ($93/ac) 
Typical seeding rate now ~ 5 kg/ha so the canola seed cost is unrealistic 
and well beyond economic threshold 





Anastasia Kubinec, 2014 Yield Manitoba 

Khakbazan economics - yields  
• seeding canola after pea resulted in 10% higher yield 

compared to after wheat 
• canola after canola reduced yield by 8% compared to after 

wheat 



Can We Recover Some of Short 
Rotation Yield Loss with Management 

Harker et al. CJPS 2018 





Lost canola plot after 
peas in Lacombe 



Are More Answers Waiting Belowground? 

• Lay et al. (2018) Canola Root–Associated Microbiomes in the Canadian 
Prairies. Front. Microbiol. 9:1188 

• In 2014, sampled 5 plots from Harker et al. 2018 
– canola 100% seed (100/m2) and recommended fertilizer rates (Can_RE) 

– canola fertilized at 150% (Can_HF) 

– canola seeded at 150% of the recommended rate (Can_HD) 

– wheat after canola 

– pea following canola 

• Root and rhizosphere soil samples were collected the last week 
of July and root / rhizosphere microbiomes were analyzed 



Net Effect of Enemies vs Allies 

• plant-growth-promoting rhizobacteria were present in 
canola’s core microbiome and correlated with canola 
yield 
–  Amycolatopsis sp., Serratia proteamaculans, Pedobacter sp., 

Arthrobacter sp., Stenotrophomonas sp., Fusarium merismoides, 
and Fusicolla sp. 

• The fungal parasite Olpidium brassicae was dominant in 
the continuous canola and the only fungal species in 
canola core root microbiome 
– Unlike UK studies (Hilton et al. 2013) it was not negatively 

correlated with yield 

– Its relative abundance in canola roots was greatly reduced in 
plots with higher seeding rate while Stenotrophomonas sp. 
increased 

 



Summary 
• Good data is needed for rotation decisions including 

yields, economics, pest impacts  

– Subjective reasons and risk perspectives for / against short 
rotation are hard to quantify in economic value 

 

• small plot rotation research has limitations 

– Pest differences between rotations may be 
underestimated 

– Economic analyses are problematic 

– Omitting plot failures from analysis underestimates risks 

– Rotation yield benefits can’t be accurately attributed to 
pest differences between treatments due to many 
unmeasured rotation factors  



•  Short rotation canola more profitable when 
canola prices much better than cereals and 
pulses 

– BUT there seems to be something more than 
economics that appeals to growers 

• We still don’t fully understand the rotation 
yield benefit but new scientific methods may 
fill in the knowledge gaps 

 


