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BACKGROUND
ΘFC 0.32 0.27 0.29

ΘWP 0.09 0.07 0.10

ρb (g∙cm
-3) 1.09 1.33 1.30

pH 5.2 4.9 5.7

% Sand 67 75 63

% Clay 7 7 11
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A. Pivot I

S NG HCC EP

Market 
Yield

High Low High Low High Low High Low

ARY 10** 13* 24 32 14* 18* 43 59

CLO 4** 6** 9** 12* 6** 8** 10** 13*

CTW 7** 8** 13* 17* 9** 12* 21* 27

C. Hose Reel and Sprinkler 

S NG HCC EP

Market 
Yield

High Low High Low High Low High Low

ARY 14* 19* 34 46 20* 26 70 104

CLO 6** 8** 13* 17* 8** 10** 14* 19*

CTW 9** 12* 18* 24 13* 17* 30 42

B. Pivot II

S NG HCC EP

Market 
Yield

High Low High Low High Low High Low

ARY 8** 10** 18* 24 11** 14* 31 40

CLO 3** 4** 7** 10** 5* 6** 8** 10*

CTW 5** 7** 10** 13* 7* 9** 16* 20*

D. Hose Reel and Boom Cart

S NG HCC EP

Market 
Yield

High Low High Low High Low High Low

ARY 14* 18* 32 42 19* 24 57 76

CLO 6** 7** 13* 16* 8** 10** 14* 18*

CTW 9** 11** 17* 23* 12* 16* 27 36

Pivot I Pivot II
Hose Reel and 

Sprinkler
Hose Reel and 

Boom Cart

Field Coverage 38.5 ha. 2 x 20 ha. 2 x 20 ha. 2 x 20 ha.

Water Supply Dedicated Shared Separate Separate

Capital Cost 
(Can$)

301 186 25 300 412 040 422 480

Operation Costs 
(Can$ / ha)

331 71 710 269

Inputs OutputsSystem Simulation

Daily Timestep

Environmental 
Variables

Farming Variables
Climate

Management

Initial and Site 
Characteristics

• Investigate the potential total yield gain from applying climate-smart 
supplemental irrigation

• Determine the payback period for four irrigation systems

Figure 1. Overview of the process-based crop model STICS

Table 1. Coverages and costs for four irrigation systems. Values are from 2018 and adjusted for 
inflation for 2024. Operation costs are based on an application of 152mm and were adjusted for  
the exact water requirements.

Figure 2. Four weather stations and three major soil types chosen for the study. Each of the 
three soils are an acidic, fine sandy loam.

Figure 3. Growing season (June – September) climate means over the 24 year study period 
(2001 – 2024) for each of the four weather stations.

Figure 5. Mean simulated water balance over the 2001-2024 growing seasons (June – 
September, left) and two major drought years (2001 and 2020).  

Figure 4. Total simulated yield gain accumulated over the study period (2001-2024). Yield gain 
is the difference between yearly yield simulated with and without water stress effects. 

Table 2. Payback period (number of years to break even on the initial investment cost) for each soil x weather station simulated scenarios. One field or part of a field was assumed to be under 
potato cultivation each year (i.e. each year had the possibility for supplemental irrigation application).  High and low market yield estimate 90% and 70% of the total yield are marketable, 
respectively. The market rate used for the calculation was Can$ 400.92, adjusted for inflation from the 2023 rate of Can$ 390.44 (AAFC, 2024).  

* payback period < length of study period (24 years), **payback period < half of study period (12 years). 

Russet Burbank yields were simulated using the STICS crop model (figure 1) for 
twelve scenarios (figure 2) from 2001 – 2024 approximating the lifespan of an 
irrigation system. Simulations were completed with water stress effects and again 
without water stress effects to represent the application of SI, where the yield gain 
is the difference between the results of these simulations. The payback period was 
then calculated for four irrigation types (table 1). 

• Prince Edward Island contributes 20.4% of Canada’s total potato production
• In 2024, the potato industry had an economic impact of Can $1.35 B on the island
• In a humid environment such as PEI, potato production is largely rainfed.
• Seasonal droughts can have a devastating impact on yields and are expected to 

increase with climate change.
• Drought in 2020 caused a 12.8% decrease in average provincial yield 

from 2019. 
• Currently occur once or twice a decade.

• Climate-smart supplemental irrigation (SI) applies the exact amount of water a 
crop needs.

• Though system investment and operation can be costly
• Large-scale, long-term studies to determine the cost-benefit of SI are difficult to 

conduct.
• Process based crop models can simulate yields and other variables over many 

years and situations that would be difficult to test in-field.

2001 - 2024 Drought Years (2001 and 2020)

Mean Simulated Growing Season Water Balance

• Clear differences in yield gain between:
• CLO soil – lowest plant readily available water.
• ARY soil – highest plant readily available water.
• East Point (EP) – lowest mean growing season GDD, lowest mean 

daily solar radiation, highest daily windspeed.
• Contributes to better cooling, less water stress in plant.

• SI was considered beneficial if the payback period was less than 24 years – the 
assumed lifespan of the irrigation system.

• Beneficial in 87% of all high market yield scenarios.

• Beneficial in 77% of all low market yield scenarios.

• Beneficial for all soil types and irrigation types at Summerside (S) and Harrington 
(HCC) in high market yield scenario.

• Generally not as beneficial: 
• East Point Area – cooler climate with higher growing season water 

surplus.
• ARY soil or similar soil types with high water holding capacity

• Mostly Beneficial:
• CTW soil type – most common on island.
• 75% of low market yield scenario payback periods < system lifespan.

• Highly Beneficial :
• CLO or similar soil types with low water holding capacity.
• Beneficial for CLO soil across all stations and irrigation types
• Payback period as short as 3 years.

• Future Work:  Simulations with CMIP climate projections.

Climate-smart supplemental irrigation has potential to greatly 
benefit potato production in Prince Edward Island.

1. Agriculture and Agri-Food Canada. (2024). Potato Market Information Review 2023-2024 (p. 
16). https://agriculture.canada.ca/en/sector/horticulture/reports/potato-market-information-
review-2023-2024

2. Brisson, N., Gary, C., Justes, E., Roche, R., Mary, B., Ripoche, D., Zimmer, D., Sierra, J., Bertuzzi, 
P., Burger, P., Bussière, F., Cabidoche, Y. M., Cellier, P., Debaeke, P., Gaudillère, J. P., Hénault, C., 
Maraux, F., Seguin, B., & Sinoquet, H. (2003). An overview of the crop model STICS. European 
Journal of Agronomy, 18(3–4), 309–332. https://doi.org/10.1016/S1161-0301(02)00110-7

3. Jiang, Y., Stetson, T., Kostic, A., Anderson, S., & Ramsay, M. (2022). Profitability of 
Supplemental Irrigation and Soil Dewatering for Potato Production in Atlantic Canada: Insights 
from Historical Yield and Weather Data. American Journal of Potato Research, 99(5), 369–389. 
https://doi.org/10.1007/s12230-022-09890-3

4. Jiang, Y., Stetson, T., Phillips, J., & Kostic, A. (2024). Reducing Yearly Variation In Potato Tuber 
Yield Using Supplemental Irrigation. Potato Research, 67(4), 1625–1651. 
https://doi.org/10.1007/s11540-024-09711-6

5. Morissette, R., Jégo, G., Bélanger, G., Cambouris, A. N., Nyiraneza, J., & Zebarth, B. J. (2016). 
Simulating potato growth and nitrogen uptake in eastern Canada with the STICS model. 
Agronomy Journal, 108(5), 1853–1868. https://doi.org/10.2134/agronj2016.02.0112

PAYBACK PERIOD – YEARS

The funding for this project was provided by Agriculture and Agri-Food Canada. We thank Kristen Murchison for her 
help with climate data processing, gap filling and technical support.

For More Information Contact:
Mariaelisa Polsinelli: mariaelisa.polsinelli@mail.mcgill.ca, mariaelisa.polsinelli@agr.gc.ca
Morteza Mesbah: morteza.mesbah@agr.gc.ca

https://agriculture.canada.ca/en/sector/horticulture/reports/potato-market-information-review-2023-2024
https://agriculture.canada.ca/en/sector/horticulture/reports/potato-market-information-review-2023-2024
https://agriculture.canada.ca/en/sector/horticulture/reports/potato-market-information-review-2023-2024
https://agriculture.canada.ca/en/sector/horticulture/reports/potato-market-information-review-2023-2024
https://agriculture.canada.ca/en/sector/horticulture/reports/potato-market-information-review-2023-2024
https://agriculture.canada.ca/en/sector/horticulture/reports/potato-market-information-review-2023-2024
https://agriculture.canada.ca/en/sector/horticulture/reports/potato-market-information-review-2023-2024
https://agriculture.canada.ca/en/sector/horticulture/reports/potato-market-information-review-2023-2024
https://agriculture.canada.ca/en/sector/horticulture/reports/potato-market-information-review-2023-2024
https://agriculture.canada.ca/en/sector/horticulture/reports/potato-market-information-review-2023-2024
https://agriculture.canada.ca/en/sector/horticulture/reports/potato-market-information-review-2023-2024
https://agriculture.canada.ca/en/sector/horticulture/reports/potato-market-information-review-2023-2024
https://agriculture.canada.ca/en/sector/horticulture/reports/potato-market-information-review-2023-2024
https://agriculture.canada.ca/en/sector/horticulture/reports/potato-market-information-review-2023-2024
https://agriculture.canada.ca/en/sector/horticulture/reports/potato-market-information-review-2023-2024
https://agriculture.canada.ca/en/sector/horticulture/reports/potato-market-information-review-2023-2024
https://agriculture.canada.ca/en/sector/horticulture/reports/potato-market-information-review-2023-2024
https://doi.org/10.1016/S1161-0301(02)00110-7
https://doi.org/10.1016/S1161-0301(02)00110-7
https://doi.org/10.1016/S1161-0301(02)00110-7
https://doi.org/10.1016/S1161-0301(02)00110-7
https://doi.org/10.1016/S1161-0301(02)00110-7
https://doi.org/10.1016/S1161-0301(02)00110-7
https://doi.org/10.1016/S1161-0301(02)00110-7
https://doi.org/10.1016/S1161-0301(02)00110-7
https://doi.org/10.1016/S1161-0301(02)00110-7
https://doi.org/10.1016/S1161-0301(02)00110-7
https://doi.org/10.1016/S1161-0301(02)00110-7
https://doi.org/10.1016/S1161-0301(02)00110-7
https://doi.org/10.1016/S1161-0301(02)00110-7
https://doi.org/10.1016/S1161-0301(02)00110-7
https://doi.org/10.1016/S1161-0301(02)00110-7
https://doi.org/10.1016/S1161-0301(02)00110-7
https://doi.org/10.1016/S1161-0301(02)00110-7
https://doi.org/10.1016/S1161-0301(02)00110-7
https://doi.org/10.1007/s12230-022-09890-3
https://doi.org/10.1007/s12230-022-09890-3
https://doi.org/10.1007/s12230-022-09890-3
https://doi.org/10.1007/s12230-022-09890-3
https://doi.org/10.1007/s12230-022-09890-3
https://doi.org/10.1007/s12230-022-09890-3
https://doi.org/10.1007/s12230-022-09890-3
https://doi.org/10.1007/s12230-022-09890-3
https://doi.org/10.1007/s12230-022-09890-3
https://doi.org/10.1007/s12230-022-09890-3
https://doi.org/10.1007/s12230-022-09890-3
https://doi.org/10.1007/s12230-022-09890-3
https://doi.org/10.1007/s12230-022-09890-3
https://doi.org/10.1007/s12230-022-09890-3
https://doi.org/10.1007/s12230-022-09890-3
https://doi.org/10.1007/s12230-022-09890-3
https://doi.org/10.1007/s11540-024-09711-6
https://doi.org/10.1007/s11540-024-09711-6
https://doi.org/10.1007/s11540-024-09711-6
https://doi.org/10.1007/s11540-024-09711-6
https://doi.org/10.1007/s11540-024-09711-6
https://doi.org/10.1007/s11540-024-09711-6
https://doi.org/10.1007/s11540-024-09711-6
https://doi.org/10.1007/s11540-024-09711-6
https://doi.org/10.1007/s11540-024-09711-6
https://doi.org/10.1007/s11540-024-09711-6
https://doi.org/10.1007/s11540-024-09711-6
https://doi.org/10.1007/s11540-024-09711-6
https://doi.org/10.1007/s11540-024-09711-6
https://doi.org/10.1007/s11540-024-09711-6
https://doi.org/10.1007/s11540-024-09711-6
https://doi.org/10.1007/s11540-024-09711-6
https://doi.org/10.2134/agronj2016.02.0112
https://doi.org/10.2134/agronj2016.02.0112
https://doi.org/10.2134/agronj2016.02.0112
https://doi.org/10.2134/agronj2016.02.0112
https://doi.org/10.2134/agronj2016.02.0112
https://doi.org/10.2134/agronj2016.02.0112
https://doi.org/10.2134/agronj2016.02.0112
https://doi.org/10.2134/agronj2016.02.0112
https://doi.org/10.2134/agronj2016.02.0112
https://doi.org/10.2134/agronj2016.02.0112
https://doi.org/10.2134/agronj2016.02.0112
https://doi.org/10.2134/agronj2016.02.0112
https://doi.org/10.2134/agronj2016.02.0112
https://doi.org/10.2134/agronj2016.02.0112

	Slide 1

