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Classical (importation) Biocontrol
Enemy Release Hypothesis (ERH)

o BMSB, an introduced pest,
progressed to outbreak status
in US!

o Broad evidence that native NEs
had low impact ?

o Asian parasitoids better
adapted/more effective 3.4 >

o Ergo: Enemy Release ©

1 Leskey et al. 2012
2 Abram et al 2017
3-5 Zhang et al 2017, Hedstrom et al 2017, Botch & Delfosse 2018, Hoelmer et al unpublished

6 Ogbum et al 2016



Why do we think CBC is the ultimate
answer?
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The CBC Success Continuum

Complete Complete

Success! Failure!
BMSB

becomes a T. japonicus

non-pest fails to

establish



I Abram et al. 2020: Key Messages

« ERH is theoretical basis of CBC

« Core assumptions need to be
critically examined:
« Enemy release has contributed
to invasiveness of pentatomids in
NA
« (CBC with egg parasitoids will
reduce populations below the EIL




Model Parameters: 3 invasive stink bugs

Nezara viridula
(Photo L. Ingram/Bugwood.org)

alyomorpha halys
Photo E. Beers/WSU)




Matrix Models

Generic stink bug 2

Control fixed variable variable fixed
Stage Duratiory Survivorship Fecundityll % female
v' Stage structured |Ee 5 84.07 200 50
v" Duration Nymph 32 o
. Pre-reproductive adul 15 T78.58365313
v Mortalle Reproductive adult 4 4644780557
v' Fecundity Gen time (calculated) 1017
v' Sex Ratio
Stage 1 *; G"|| F;"|| Ig||
Egg 0.1923 0.9672 0.1860  0.78118
What it is NOT: Nymph 0.0312 0.9868 0.0307  0.95607
) Pre-reproductive aduli 0.0649 0.9845 0.0639 0.92055
Age structured Reproductive adult 0.0204 0.9845 0.0201 098447 2040816
Multi-generational o~ .
. Projection matrix
Density dependence Adultpre
No EIL considerations Egg Immature  ovip SR
Eoo 0781184901 0 0| 2.04081633
Nymph 0.185596405| 0.956069386 0 0
Qutputs: Pre-reproductive aduli 0| 0.030741781| 0.92054529 0
R - rate Of increase Reproductive adult 0 0| 0.06392676| 0.98447205
R, expected number of replacements
T - generation time
Stable age distribution



Fig. 1: Elasticity Analysis

4

Proportion response of the finite rate of increase lambda (1) to proportion changein

vital rates
The greater the elasticity, the greater the proportional

contribution of a vital rate to population growth



Fig. 2: How does parasitism
influence R,?

Higher fecundity = higher RO
Higher nymph survival = higher RO
Adult parasitism similar to egg parasitism




Egg Parasitism Underperforms

50-80% egg parasitism = 40-62% reduction in population growth




A Model is a Model is a Model...

NOT a phenology model (reasonable predictor
of real life stage events)

Exploration of how parameters interact

Examine questions on when best to inflict
mortality (biocontrol, other)




Conclusions

v ERH may create unrealistic expectations of BC

v Complete control (non-pest status) is rare

v'Success of BC likely to be variable over space
and time

v Impact of BC will vary with type of crop
damage, crop value, EIL

v'Egg parasitism is ‘ideal’ for IPM - if the pest is
monophagous (but, immigrants?)

v IPM bar is lower than CBC: all help
appreciated! (success = fewer inputs)

v'BC is one of the tools in the toolbox (we will
likely need several...)



