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California coastal grasslands

¥ Unique summertime fog

¥ Dominated by
perennials and annual
forbs

¥ High species diversity

>4 Justin.Luong@Humboldt.edu
W @JustinClLuong

Ford and Hayes, 2007; Keeler-Wolf et al. 2007
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Perennialization = increased dominance & {#i- %
abundance of perennial species

Lesage, Howard, Holl 2018
Holl, Luong, Brancalion 2022

Biotic homogenization = increased

54 Justin.Luong@Humboldt.edu dominance by a few select species
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Variability in restoration outcomes

¥ Grassland restoration
outcomes are relatively
unknown

¥ For few projects resurveyed,
outcomes are variable

¥ Lack of funding leads to
limitations during initial site
assessments
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Suding 2011; Adler et al. 2013; Brudvig et al. 2017



Restoration managemen

¥ Management practices can
greatly differ depending on
dgency

¥ Practices may differ because
project goals differ

¥ There are limited sources of
funding for restoration

>4 Justin.Luong@Humboldt.edu Holl and Howarth 2000; Clewell and Aronson 2006
W @JustinClLuong Rowe 2010; Homewood et al. 2001
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Research Questions

1.

Does coastal grassland restoration meet
project-based goals and a standard
pertormance metric?

Is native cover related to project age?

What are the l:;ilg%est barriers to achieving
restoration goals:

How does funding and maintenance
influence outcomes?



Restoration project selection

¥ 1000-km N-S gradient

¥ Identified 37 projects (of 48
possible)

Selection Criteria:

1. At least 3 years post-
planting or -seeding

2. Size >1 acre
3. Coastal graSSIa_nd & Restoration sites

Potential coastal
grassland
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Field Surveys (2019-2021)

¥ Used 0.25 m quadrats every 5-m
along 50-m transects

¥ 3 — 16 transects, scaled to site size
(1-32 acre)

¥ Estimated absolute cover of all
plants

¥ Collected 3 soil samples per
transect in 2019
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Semi-structured interviews
and Document analysis

¥ Reviewed project documents
prior to vegetation surveys

¥ Projects with documents = 63%

¥ Interviewed one or more
practitioner from each site

¥ Focused on resources and
barriers to achieving goals, and
implementation strategies

>4 Justin.Luong@Humboldt.edu
¥ @JustinCLuong

-

3

@ 1o

® @ : /e A MO ® - /T

1.5 Regulatory Framework — California Coastal Commmssion ... 5
Existing Conditions ..., .11
2.1  Plant Commmnities Habitat Types Present
2.2 Special-status Species ...
Habitat Restoration Plan .......coccoviieiiiiiciinn .
3.1 Site Remediation ..ot e
311 Lint Site ACCESS oo -
3.1.2 Reduce Erosion into Devereux Slough
3.1.3 Elinunate Nop-natrve Invasive Plants .
3.1.4 Femove Trash and Structural Remains
3.1.5 Plant Material Salvage and Propagation. ..
3.2 Planting and Restoration............ooooovenicnns
321 Create New Seascnal Wetland Are -
3.2.2 Enhance Wetland Buffer Zones ........ccoovveveeeccecnecernes .29
3.23 FRevegetate Erosion Repair Areas and Abando
3.2.4 Enhance and Expand Native Grassland Areas.......................
325 Enhance and Expand Coastal Scrub and Ceastal Bluff Scrub Areas
3.3 Restoration Planting Plan
331 Salt Marsh Wetland Habitat Aveas...................
332 Seasonal Wetland Habitat Areas......... -
3.33 FRiparian Wetland / Serub Habitat Areas ... 3
334 Coastal Upland Areas.................... -
3.3.5 Coastal Scrub Habitat Areas....
3.3.6 Mative Grassland Habitat Areas
337 Coastal Bluff Scrub................
Planting and Grading Plans and Specifications ............
4.1 General Site Preparation ...
41.1 Protection during Construction
42 Restoration Planting Methods ...
421 PlugsandLiners........
422 Willow Cuttings.................... .. 37
423  Planting from Container Stock..........oooio e
424 Tarplant Seeding ... -
Irmigation Plan.......ccoocimiincininnns
Permanent Fencing and Signage...
Construction Inspection and Moni
MAIDEEIAICE evmmcesins e e ins s srasnsns
8.1 Maintenance Measures ................. -
8.2 Weed Control After Establishment. ...

Monitoring PLAI ... st st asa s sas st es H0

10



Surveyed projects were mostly voluntary
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Barriers to achieving restoration goals

¥ Invasive species management =
100%

¥ Funding levels = 84%
¥ Post-implementation monitoring =
20/27 (74%)

¥ Sourcing appropriate and sufficient
plant material* = 34%
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Restoration 1s largely successful at reaching
project goals

Standard performance metric outcomes

Needs Improvement 381%
Standard performance Niaats Blchnass.

metric: cover within 5%
. Successful
25%0 native cover and 6

native species after 5 years

)
ol

Project-based goals:

Varied directional goals,
focused on increasing
native cover or decreasing 139%,
non-native cover or erosion 6%

Project Count

—
s
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Plant cover is relatively stable with project

age ¥ Native cover range = 13% to 79%
¥ Native richness range = 5 to 60
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Non-native competition strongly impacts
restoration efforts
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Native species richness per hectare 1s
negatively associated nonnative plant cover
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Regional biotic homogenization

¥ 88%0 of projects use species because they
survive better or grow faster

N1 N2 N3 N4 N5 N6 N7 N8 N9 N10 N11 C1 C2 C3 C4 C5 Cé6 C7 C8 C9 C10 C11 C12 C13 C14 C15 S1 S2

Stipa pulchra

(69%)

Elymus glaucus

(59%)

Bromus carinatus

(50%)

Hordeum brachyantherum
(44%)

Festuca rubra

(31%)

Achillea millefolium
(22%)

Danthonia californica*
(22%)

Deschampsia caespitosa
(17%)

@JustinCLuong < Justin.Luong@humboldt.edu Holl. LLuong, Brancalion 2022: Lesage, Howard and Holl 2018 17
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Financial cost has no direct effect on plant metrics,
but higher maintenance intensity improve

biodiversity
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Using more species can counter homogenization

but 1s associated with greater costs
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Summary: Grassland restoration is largely
successful

¥ Successful at achieving project-
based goals and standard metric

¥ Invasive species limit success

¥ Projects indicate that they would
have done more if possible
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Summary: Obstacles to increasing regional
diversity

¥ Difficulty in sourcing
appropriate plant material and
using new species

¥ Risk aversion in achieving
restoration goals
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Survey for Formation of
Grassland Restoration
Network
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BUT MAY PROMOTE BIOTIC HOMOGENIZATION
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