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Introduction

Conclusion

➢ Drought is a reoccurring, significant threat to Prairie field crop 

production.

➢ Changes in extreme weather such as heat and drought are 

thought to be more frequent and intense with the changing 

climate (Bush and Lemmen 2019).

➢ The Dry Belt within the Palliser Triangle is the most arid 

portion of land within the Triangle, which receives less than 350 

mm of precipitation per year (Marchildon et al. 2009).

Methodology

Results

Acknowledgements

➢ A literature review was conducted to identify relevant emergence 

models for the Saskatchewan weed community using a recent 

survey (Leeson et al. 2016).

➢ Weather data was collected from Environment Canada at Swift 

Current for 1930 during the “Dust Bowl” drought. Swift Current 

sits on the eastern edge of the Dry Belt within the Palliser 

Triangle (Marchildon et al. 2009).

➢ Rainfall data was used to simulate soil moisture using the Soil 

Temperature and Moisture Model developed through the 

USDA-ARS by Spokas and Forcella (2009).

➢ A loam soil type was selected, an arid climate, and the snow 

melt option enabled.

➢ Growing degree-day and hydrothermal models were compared 

to evaluate drought on simulated weed emergence.
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➢ Limited moisture during the 1930 dust bowl event simulated delayed

emergence for all four weed species considered with both growing 

degree-day and hydro-thermal time models.

➢ Delayed emergence was typically “step-like”, a consequence of moisture 

limitation followed by rainfall events using hydro-thermal functions.

➢ Later emerging weeds may affect herbicide spray timings, but this will be 

species dependent. Uncontrolled weeds may survive and reproduce, 

replenishing the seedbank and increasing herbicide resistance risk.

➢ There are significant gaps in the literature for agriculturally-relevant weed 

species models parameterized on the Canadian prairies, particularly for 

hydro-thermal models for use in moisture-limiting conditions.

➢ Species with both growing degree-day and hydro-thermal 

models available in the literature was limited.

➢ A total of 82 models were found in the literature for relevant 

weed species.

➢ Only 19 models using hydro-thermal functions were found for 

water-limiting considerations. 

➢ Kochia is drought tolerant and was the least effected by drought, 

with a simulated emergence shift of 24 days (Figure 1).

➢ Simulated wild oat 50% emergence shifted 50 days (Figure 2). 

➢ Simulated false cleavers emergence was the most effected 

across available species models, with a shift in 240 days to 

reach 20% emergence (Figure 3). 

➢ Drought followed by late-season moisture may lead to 

increased false cleaver plants to emerge late and potentially 

overwinter, but more study is required.

➢ Simulated volunteer wheat 50% emergence, which represents a 

widely used Prairie field crop, was delayed 118 days (Figure 4).

Figure 2. Simulated seedling emergence of wild oat (Avena fatua) during the 

1930s “Dust Bowl” in Swift Current, SK. Models derived from previous 

research.
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Results

Figure 1. Simulated seedling emergence of kochia (Bassia scoparia) during 

the 1930s “Dust Bowl” in Swift Current, SK. Models derived from previous 

research.
Figure 3. Simulated seedling emergence of false cleavers (Galium spurium) 

during the 1930s “Dust Bowl” in Swift Current, SK. Models derived from 

previous research.

Figure 4. Simulated cumulative emergence of volunteer wheat (Triticum 

aestivum) during the 1930s dust bowl in Swift Current, SK. Models derived 

from previous research.
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