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Research-Based Land Management

Active & Passive Adaptive Management

“decisions modified as we learn about the system we are managing”

Shea et al. 2002 Ecol. App. 12



“Resilience building” in response to
1. Protect adequate and appropriate space.

. habitat fragmentation,
overharvest, , pollution.

L.J. Hansen, J.L. Biringer, and J.R. Hoffman, editors. Buying Time: A User’s
Manual for Building Resistance and Resilience to Climate Change in Natural

Systems. World Wildlife Fund 2003.

Resilience: the speed with which a community returns to its former state
after it has been disturbed

Ecology: Individuals, Populations, and Communities (Begon, Harper and Townsend 1999 )



Cynara cardunculus

Artichoke Thistle

700 acres









Cynara cardunculus cover (%, = SE)

Physical Control of Cynara cardunculus 2 x 2m plots
Randomized Complete Block Design b =7 df =18
€ T1 = Mow with brush cutter A T3 = Solarization

B 72 = Mow with brush cutter + rake  x T4 = Control
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Mechanical Control of Cynara cardunculus
5x 10 m plots, < 10 % native plant cover, 60- 80% C. cardunculus cover
Completely Randomized Design n=>5 df =12
& T1 = Surface till after first rains, repeat when > 5 plants at 30 cm rosette diameter
B T2 = Surface till at bud, repeat when > 5 plants at 30 cm rosette diameter

A T3 =Control
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Mechanical Control of C. cardunculus 5x 10 m plots, Native Plant Cover > 20%
Randomized Complete Block Design b=4 df=12

& T1 =Brush cut at first regrowth & remove cuttings, repeat when >5 plants at 30 cm rosette
diameter

B T2 = Brush cut at first regrowth and no removal, repeat as in #1
A T3 =Brush cut at bud and remove cuttings, repeat as in #1

X T4 =Brush cut at bud and no removal, repeat as in #1

O T5 = Control
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® Since 1999, + 152 ha (376 acres) of 283 ha (700 acres) targeted
reduced to 0 - 5% C. cardunculus cover per stand after 1 — 2 yrs of
treatment

®* 8-20 new ha (20 - 50 acres)/yr = by 2010, under reasonable control
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Mechanisms: Native shrub colonization in grasslands adjacent to coastal sage scrub
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(n =5, df = 16) Herbaceous cover in 30 x 30 cm plots

Herbaceous cover (%) No interactions were significant

Mean =+ SE Data were arcsine transformed

444 + 4,19 *** Factorial completely randomized design
8.0+ 1.22 e < 0,001
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Semiarid ecosystems:

* high temporal variability in abiotic factors

® restoration may be more effective during wet years

Bakker et al. 2003. Ecological Applications 13
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Techniques for Control of Exotics Experiment:

1. What works in one site in one ppt year may not
predict what will work in a different site in a
different ppt year

2. Experiments on techniques do have value but:

e must either run the experiment over several
years or

 repeat the experiment over different years and
In different sites

 supplement experiments with long-term
observational studies



Passive Restoration — Colonization by Natives

“ One of the first tenets of ecological restoration is to
consider the option of doing nothing. Rather than spending
time and money on the introduction and establishment of
species at a restoration site, it may be cost effective to allow

natural recruitment processes to take place.”

K.J. Rice and and C. Emery. 2003. Frontiers in Ecology and the Environment



Coastal Sage Scrub

1 x 1 m planting areas in blocks
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Is there an optimum buffer or block width? Trials 2005 - ?7??
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Weed Removal and Restoration: Field Crew Leader and Field Assistant Hours
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Costs

2004-05
Activity Cost/acre * Acreage
CYNCAR control $100.00 342
Exotic annual control $65.00 262
Restoration (active) $230.00 46
TOTAL $395.00

* (costs based on $20/hour/person)



Conclusions

1. With persistence and diligence, a non-chemical
approach to invasive species control can be efficient
and effective.

2. We hope that our research-based approach to
exotic control and restoration, which combines
monitoring and experiments that test alternative
management techniques, will promote effective
decision-making in the face of climate change.



