Impact of tillage timing and intensity on weeds under organic management in the Brown Soil Zone
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Background

Total Weed Densities

On organic farms in the Brown Soil Zone, weeds are primarily controlled by
tillage; however, this is potentially detrimental to soil health. An initial study
established in 2010 to evaluate the potential of reduced tillage organic
production in this area was terminated in 2015, due to high populations of
perennial thistles1.
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Objective
Determine impact of different intensities and timing of tillage operations
under organic management in the semi-arid Brown Soil Zone on weeds

Experimental Design

Association of Weeds with Systems
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• Total weed densities did not differ among tillage systems in any year
• The weed densities were extremely low in the first year of the study, due
in part, to dry weather until late July
• Low spring moisture in 2018 and 2019 led to the majority of weeds
geminating in-crop
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 SPRING: two passes in spring with cultivator with mounted harrows
 MODERATE: one pass in spring with rodweeder with mounted harrows,
Noble blade in fall
 HIGH: one pass in spring with cultivator with mounted harrows and
second pass in spring with cultivator, one or two cultivations in fall
• Plot size: 20 m x 5 m for HIGH and MODERATE
20 m x 10 m for SPRING
• Weeds were assessed each year in late July, prior to harvest
• Identified and counted all weeds in twenty 0.5 m x 0.5 m quadrats per plot

Analysis
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• Total weed biomass did not differ among tillage systems in any year
• Total weed biomass was highest 2016, the wettest year
• Weeds were relatively large in 2015 and 2016
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• 2016 was an exceptionally wet year, while the other study years were dry
for most of the growing season
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Dominant Weed Species in 2019

• ANOVA was used to determine differences in density and biomass
• Redundancy Analysis (RDA), a constrained multivariate analysis
used to determine if weeds are associated with tillage system
• Data constrained by tillage system
• Replicate block, crop and year removed as covariables
• Significance tested with Monte Carlo permutations
• Weeds with greater than 2% explained variance illustrated

HIGH

Dandelion 4
Density 2
(m-2)
0

4000

Swift Current

-1

Narrow-leaved hawk’s-beard
Common peppergrass
Canada thistle
Canada fleabane
Dandelion
Shepherd’s-purse
1
Perennial
sow-thistle
SPRING
Round-leaved mallow
Russian thistle
Wild buckwheat

• Tillage system explained
1.5% of variance in weed
community (P<0.001)
• Year explained 72.0% of
variance in weed community
• Perennials and winter
annuals were associated
with SPRING tillage system

6

Weed 2000
biomass
(kg/ha) 1000

SASKATACHEWAN

Barnyard grass sps.

Lamb’s-quarters

2019

Weed Biomass

• Established in 2015 at Swift Current
Research and Development Centre
• Randomized complete block design
• Four replicates
• Durum-flax-lentil cropping sequence
–Two crops present each year
–Started with durum and flax
• Three tillage systems
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• The top eight species were the same in all systems
• These species account for 94%, 97% and 98% of weeds counted in the
SPRING, MODERATE and HIGH tillage systems, respectively

• Densities of dandelion increased in all systems, but most rapidly in the
SPRING tillage system followed by MODERATE tillage system
• Densities of Canada thistle were very low; however, it is notable that no
Canada thistle were detected in any of the HIGH tillage plots in any year
• The SPRING tillage plot where perennial sow-thistle
was present in 2015 is pictured to the right in 2019,
illustrating the inability of this system to control this
weed once established

Summary and Discussion
• Weather was the main determinant of weed communities
• After five years, the total weed density, weed biomass and dominant weeds
were the same in all tillage systems
• Perennial weeds were associated with the SPRING tillage system, establishing
more rapidly than in the other systems, a potential threat to the long-term
sustainability of the system
• Agronomic data will be analyzed to determine if the systems can provide an
acceptably low risk of soil erosion, maintain soil fertility at adequate levels, and
keep plants healthy for sustainable and profitable production of annual crops
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