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Background

» Early pest detection can help farmers to effectively
manage pest problems & protect our food systems

* Changes in weather can affect the timing of insect
development and abundance
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Insects & Temperature

* Insects accumulate degree days or “heat units” over
time from daily temperatures
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Insects & Temperature

* Insects accumulate degree days or “heat units” over
time from daily temperatures

 Daily temperatures need to be above their minimum
temperature threshold for them to properly grow,
develop and reproduce
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Insects & Freezing Days

* Fewer days of freezing during overwintering:

* Shortens overwintering period (emerge earlier next
season)
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populations
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Insects & Freezing Days

* Fewer days of freezing during overwintering:

* Shortens overwintering period (emerge earlier next
season)

* Increases survival, not cold enough to supress
populations (higher abundance next season)
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Insects & Precipitation

CHANGES IN
PRECIPITATION
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Skendzi¢ et al., (2021)



* British Columbia (BC), Canada
produces >$35 million/year in
cranberry sales

* Integrated pest management
(IPM) supports production levels,
by monitoring lower mainland, BC
fields and providing pest
management recommendations

Photos © Warren Wong



» Compiling decades worth of
yearly IPM monitoring records
can provide information on:

* Long-term insect pest biology
patterns

» Understand how they affected by
weather variables

* Help determine future control
methods

Photos © Warren Wong



E.S. Cropconsult Fields & Sites

Sites

Years

Richmond

1991 — 2020

Delta

1994 — 2020

Langley

1995 — 2020

Pitt Meadows

1995 — 2020
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Cranberry Insect Pests

Cranberry girdlers (Chrysoteuchia topiaria)

Blackheaded fireworm
(Rhopobota naevana)

Cranberry sparganothis fruitworm
(Sparganothis sulfureana)

Photos © Warren Wong (1 — 3) & Jim Troubridge (4)



Main Questions

1) Which field sites show
differences in insect abundance
levels?

2) Are they changing over time?

3) Are climatic variables causing
differences to insect population
levels among field sites and
over the years?
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Methods & Analysis

Different sites ) /~ Understand N 4 Represent abundance among N

{ and years relationships sites and over time
between *Does it change and which
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(1) Government of BC Maps ArcGIS ERSI, 2023 & (2,3,4) Lacasella F et al., 2017



* Inform future cranberry pest
management practices

* Proactively mitigate pest risks
effectively with changing weather
patterns

Photo © Warren Wong



Thank You & Acknowledgments

Thank you!

Acknowledgements:

My committee members: Risa
Sargent, Jennifer Williams

Elizabeth Jeffs & Heather Meberg
(ES Cropconsult) for cranberry
monitoring data and expert
knowledge

Nathaniel Newlands (Agriculture
Canada) for data modelling support

Alex Cannon (Environment Canada)
for weather data

All my project funders

THE UNIVERSITY OF BRITISH COLUMBIA
Faculty of Land and Food Systems

Centre for Sustainable Food Systems at UBC Farm

Agriculture and
Agri-Food Canada

Agriculture et
Agroalimentaire Canada

%

l ‘I Natural Sciences and Engineering  Conseil de recherches en sciences
Research Council of Canada naturelles et en genie du Canada

Canada

02 - Dt
-
Blueberries &
!_P!_I‘rls H FﬂL UMBIA
Strawberry
GROWERS

british columbia . .
@ raspberries cropconsult

ASEBOCIATION

Environment and
Climate Change Canada

Environnement et
Changement climatique Canada

i+l



10.

11.

12.

References

Agriculture and Agri-Food Canada. (2021). Statistical Overview of the Canadian Fruit Industry 2020. Government of Canada.
Araujo, M.B. & Peterson, A.T. (2012). Uses and misuses of bioclimatic envelope modeling. Ecology, 93(7), 1527-1539.

BC CranberQ/ Marketing Commission. (2020). CranberQ/ 2020 Annual Report. https://www.bccranberries.com/wp-
content/uploads/2021/03/2020-BCCMC-Annual-Report-hires.pdf

Carisse, O., Fall, M.L. & Vincent, C. (2017). Usinﬂ a _biovigilance a{)é)roach for pest and disease management in Quebec
vineyards. Canadian Journal of Plant Pathology, 39(2), 393-404, DOI: 10.1080/07060661.2017.1366368

Farm West. (2023). Pest Degree Days. https://farmwest.com/climate/calculators/pest-degree-days/

Fitzpatrick, S., Wong, W., Elsby, M. & van Dokkumburg, H. (2015). Integrated Pest Management for Cranberries in Western
Canada. (2nd Edition). BC Cranberry Marketing Commission.

Sharma, H. 520142. Climate Change Effects on Insects: Implications for Crop Protection and Food Security. Journal of Crop
Improvement, 28(2), 229-259, DOI: 10.1080/15427528.2014.881205

Okanagan-Kootenay Sterile Insect Release Program. (202%). Celsius Degree Days/ Development Table for Codling Moth — No
Biofix Model. https://www.oksir.org/wp-content/uploads/2016/05/Full-Codling-Moth-Degree-Day-Table.pdf

Utah State University. IPM Methods: Determining Treatment Timing Using Degree Days and Insect Phenology Models.
https://intermountainfruit.org/ipm-methods/treatment-timing

Skendzi¢ S, Zovko M, Zivkovi¢ IP, Lesié¢ V, Lemi¢ D. The Impact of Climate Change on Agricultural Insect Pests. Insects. 2021;
12(5):440. https://doi.org/10.3390/insects 12050440

Lacasella, F., Marta, S., Singh, A., Stack Whitney, K., Hamilton, K., Townsend, P., Kucharik, C.J., Meehan, T.D. & Gratton, C.
2017), From pest data to abundance-based risk maps combining eco-physiological knowledge, weather, and habitat variability.
col Appl, 27: 575-588. DOI: 10.1002/eap.1467

Johnston, A., Fink, D., Reynolds, M.D., Hochachka, W.M., Sullivan, B.L., Bruns, N.E., Hallstein, E., Merrifield, M.S.,

Matsumoto, S. and Kelling, S’ (2015), Abundance models improve spatial and temporal prioritization of conservation resources.
Ecological Applications, 25: 1749-1756. DOI: 10.1890/14-1826.1



https://intermountainfruit.org/ipm-methods/treatment-timing
https://doi.org/10.3390/insects12050440
https://doi.org/10.1002/eap.1467
https://doi.org/10.1890/14-1826.1

	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19

