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The Garlic Mustard System

Demographic Models

Implications for Biocontrol



* Native of Europe
* Invades woodland habitats
e Cascading impacts
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WIll biological control work?

How many agent species are needed?



Demographic Model Construction
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12 Sites
3 Years

4 Replicates/site/year
144 Measurements/transition

Survival and germination of
14,689 individual plants
50,694 seeds






Which transition has the greatest effect

on population growth?
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Elasticity Analysis Summary

Elasticity rankings change with

Expanding Populations Declining Populations

( >1) ( <1)
Target: Target:
Rosette Survival Seed Seed

(C. scrobicollis)| (seed bank survival)
Reduce Fecundity
(C. scrobicollis + alliariae)




Can Biocontrol Agents Alone Control GM?

1) Model GM population growth

2) Simulate Iincreased rosette mortality

e C. scrobicollis

3) Simulate reduced fecundity

e C. scrobicollis and C. alliariae

4) ldentify combinations where <1



% Rosette % Seed
Agent Mortality Reduction
C. scrobicollis 45% 49%
+ C. alliariae 50% 82%

Data from H. Hinz and E. Gerber



Declining (1)

[ER
o

HR

C. scrobicollis(4)

I M = 0.83

SH I M 1.12

C. scrobicollis + alliariae(4)

[ERY
o

<)
o
N’
]
-]
o
)
-]
o
©
(b
)]
(7))
=
c
O
]
&)
>
©
()
| -
=
-
(D)
(&)
| -
@
al

P

Uncontrolled (3)

| = 1.8¢

BN

0
0

I M = 3.54

20 40 60 80 100

20 40 60 80 100
Percent increase in rosette mortality (%)



Number of % with
Status Sites % of Sites P> .05
Declining 1 (of 12) 8%
C. scrobicollis alone 5 (of 12) 33%
C. scrobicollis +
C. alliariae 8 (of 12) 50%
Uncontrolled 3 (of 12) 25%




Summary and Conclusions

o Garlic mustard exhibits very different growth
rates from site to site

 Demographic modeling suggests that up to
50% of the populations we studied could be
controlled by a single agent and 75% by 2
agents

e C. scrobicolis is the logical first agent to test



Future Directions

 TAG proposal for release of C. scrobicolis was
submitted to USDA in 2008, response in Jan.
2009

*/6 species tested
45 Brassicaceae
*31 species in 23 additional families

* 10/12 recommended release (3 listed
reservations) 2 asked for additional testing
(mainly of T&E plants)

 Status: additional testing is under way
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