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Introduction

The Praine Ecozons in westemn Canada corains & lafge agro-scosysiem of about 28 millian
na of cropped land

Throughout its hestory, prainie agro-scology has been challenged by infense infestations of
insect pests: indigenous. nvarsive alen and migratony species

Chmatbe is the domi fnctor dot g the distribution and population abundance of
most insects. To date, the focus of cimale changs impacs on insect populations have
focused on indhidual species

However, producens mist consider arop management decisions. based on ihe polentisl
impact of multipie pest speces. Thare has been §iSe or no analyses on how mulliple insect
pésd spboies infersct in redponsas to fubune dimabes
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Objectives

Blockmalic simulabon models have been developad 1o predect the posantial range and

redalive abundance of thres caneal crop pests. grasshoppens | Malanoplus sanguinic -

whaeal midge [ Stodiploals moselana) and ceneal leal beatle {Oulmma malanoprr e

obpectives of this shidy wenm o

+ ldentify geographic areas ihat are at risk for establishment of economic levely | pest
pﬂn.ig‘lhndﬂuity

+ Quantify the changes in regional crop risk due b ove-ap ¢ he thres pee' _ack. -
future climates (2030 and 2070), relative io cur~ | condit S

Methods

Biockmale simulation softw nw SLIMEX' & e, of & JOOT), was used to derre an
Ecochimabic index (EF}, whic  dm. *d lhe  sftability of geographic locations for species
survival and reproducion & | o . 148 pslimabe of relabeg population abundance.

Modsl paramelens nduded  mperabure, dapause, Bghl, moistists, heal stress, oold siress,
wal siress, and dry siress

General Cinulation Models (Fiticos of & 2012} were then applisd bo the biochmale modals
10 A55855 SCoByElamM vulnerabilty due to cimabs and the polential impact on important
esctiogical processes. Condour maps wene genarated using El values

Results

Results identifed which pes! species posad b Sgnificanl Ask 1o AJI0-Soosy SlEfs i Wedbem

Canada

+ Companed io cumend cimale, projecied changes in insecl distributicns dus 1o future
chimates expanded polewards and conlracted from ils sculhern lemperature range kmils
{Figure 2)

+  Mali-speces analysis showed Ihat this geographic overlap of sconomic populations (oop
rigk} was sightfy groater bobween 1975 (ourrent) and 2030 than 2030 to 2070 (Table 1)

= Fﬂtllwuﬂmmﬂmmmmuﬂﬂmum Grasshoppars,
whaal midge and ceneal lsaf bestls, overdapped increased from 2 4% amrently 1o 4 T%
and 6 4% for 2000 and 2070, respectively

Discussion

Holable changpes wars pradicld 1o ooour oross e Canacdian praines, pameulaty seroas
the northam half of the Ecozone (55° - 58° N lalitade)

Igentifying the raks provides producars, govemnmants and indusiry an opporunity to
aptmize pesl manageman] usng besl practices most sistable for the apscilic situation
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Tabds 1. Effect of chmabe (C5IR0 Mark 3.0 {A18) 1675, 3030 and 20705 on distritation of insec! spocies
asaoCiatod with ool croga (M. peEnpod (MES), 5 & (WA ! O, oo (OUEN, The
arveriap villoss iopeeient gro colls in which Bl Pt woin piedacisd o hi Ecslanahe indo values
repreachiativn of post fek 10 hoed crops. Yalees soprmaent percond of lolal arca in Mah America

Conclusions

Easty warning of mapor changes in nsect past abundance and geographic destribution is
raquited b ascads tha heeat 1o held orops

Under curment climale conditions, rrely ang Mede past outbreaks of mulliple speces. Linder
dimate changs scenarios. tha risks of mulliplé spedes culbresks deubles by 2070

Infigrmation proveded by bicchmabe models grves soenbists @ window of opporiunity o
diewvelop and trandder mitigation (scfics thal can resduce the astablishmant or speead of thase
pesls
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