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Species selection for performance, functions, treatment effectiveness

Continual need for innovative restoration practices to reduce costs, new envts
Restoration Ecology

A SYSTEMATIC REVIEW OF SPECIES PERFORMANCE

AND TREATMENT EFFECTIVENESS FOR
REVEGETATION IN THE MOJAVE DESERT, USA

Scott R. Abella™ and Alice C. Newton’

! Public Lands Institute and Department of Environmental Studies.
University of Nevada Las Vegas. 4505 S. Maryland Parkway,
Las Vegas, NV 89154-2040, US.A.
2National Park Service, Lake Mead National Recreation Area.
601 Nevada Way, Boulder City, NV 89005, U.S.A.

2009, in Arid Environments
and Wind ErosionAssmact

Land managers need ecologically and cost-effective strategies for revegetating arid
lands. such as the Mojave Desert in the southwestern United States. Many disturbances —
failed agricultural attempts. grazing by exotic herbivores (e.g.. burros. cattle). creating
roads. land clearing for military or mining activities. oft-road vehicle use, and wildfires
fueled by exotic grasses — have modified or eradicated native vegetation. Natural
revegetation often is slow. or consists of exotic species that do not meet management
objectives. As a result. active revegetation using native species may be required to
accomplish ecological and utilitarian objectives. such as enhancing native plant
communities, curtailing fugitive dust that poses a human health hazard. or establishing
non-flammable vegetation for reducing wildfires. We evaluated the following questions
by systematically reviewing published revegetation studies in the Mojave Desert: (1)
Which species have been most commonly and effectively planted or seeded? (2) Which
treatments have increased plant establishment? (3) What are the relative performances of
planting and seeding. and are these species specific? Fifteen planting studies assessed a
total of 41 species. 33 of them shrubs. None of the nine species planted in > 3 studies
avoided a complete failure (0% survival) in one or more treatments in one or more
studies. but several species (e.g.. Larrea tridentata. Atriplex spp.) consistently exhibited
high (> 50%) survival. Fencing, shelters, and irrigation increased survival of some
species, but these treatments require cost/benefit analyses. Though seeding frequently has
been discouraged relative to planting, seeding success is species and situational specific.
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Identifying Native Vegetation for Reducing Exotic
Species during the Restoration of Desert Ecosystems

Scott R. Abella,!*? Donovan J. Craig,l Stanley D. Smith,? and Alice C. Newton*

Abstract

There is currently much interest in restoration ecology
in identifying native vegetation that can decrease the
invasibility by exotic species of environments undergoing
restoration. However, uncertainty remains about restora-
tion’s ability to limit exotic species, particularly in deserts
where facilitative interactions between plants are preva-
lent. Using candidate native species for restoration in the
Mojave Desert of the southwestern U.S.A., we experimen-
tally assembled a range of plant communities from early
successional forbs to late-successional shrubs and assessed
which vegetation types reduced the establishment of the
priority invasive annuals Bromus rubens (red brome) and
Schismus spp. (Mediterranean grass) in control and N-
enriched soils. Compared to early successional grass and
shrub and late-successional shrub communities, an early
forb community best resisted invasion, reducing exotic
species biomass by 88% (N added) and 97% (no N added)

relative to controls (no native plants). In native species
monocultures, Sphaeralcea ambigua (desert globemallow),
an early successional forb, was the least invasible, reducing
exotic biomass by 91%. However, the least-invaded vege-
tation types did not reduce soil N or P relative to other
vegetation types nor was native plant cover linked to inva-
sibility, suggesting that other traits influenced native-exotic
species interactions. This study provides experimental field
evidence that native vegetation types exist that may reduce
exotic grass establishment in the Mojave Desert, and that
these candidates for restoration are not necessarily late-
successional communities. More generally, results indicate
the importance of careful native species selection when
exotic species invasions must be constrained for restoration
to be successful.

Key words: Bromus rubens, competition, invasion-reducing
communities, native-exotic species relationships, nitrogen,
restoring resistance, Schismus, soil.



— Mojave Desert monograph on long-term post-fire recovery
— Active revegetation, abiotic structural restoration

— Biocrust and soll restoration techniques

— Field guide for non-native grass fuel loads (fire risk tool)







- 32 fires (1980-2006)
- Burned/unburned
pairs (264 plots total)
- Veq, resprouting,
solls, biocrust
-2007-09, 2016
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(c) Larrea community cover

« 2007-09
e ® 2016

2007-09: y =0.0279x + 0.10, r?> = 0.74,

32 years to full recovery
- 2016: y=0.0381x + 0.05, r2 = 0.40,
& LT 25 years to full recovery
_|(d) Coleogyne community cover
e
.
o . 2007-09: y = 0.0212x + 0.13, r2 = 0.79, 41 years to full recovery
2016: y =0.0145x + 0.25, r2 = 0.47, 52 years to full recovery
0 5 10 15 20 25 30 35 40

Cover recovery rate faster in
Larrea between 2007-09 and
2016, slowed in Coleogyne

Recovery debt
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Helping organisms overcome barriers to regeneration

Example potential advantages: local genetics, cheaper, feasibility, adaptable

— Dead Mountains Wilderness (BLM Needles)
— Decommissioned road/parking area

— 72 Larrea seedlings (age 1-2 yrs)

— 4 tmts (Irrigation gel, shelter, both, none)

— Feb 2017 to March 2019



Shelters reduced two-year survival but tripled growth

Irrigation had no effect

Survival (%)
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Fisher's P=0.016

t=3.53,P=0.001
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$3/shelter, 15 minutes labor per plant to transport, install, and remove shelter
2017-2018 dry: 57%, 66% of 11 cm/yr avg precip

Temperature, CO2 - test shelter variations?

Same tmts for natural seedlings, outplants?
Unsheltered Sheltered




Utilizing on-site materials as nurses to overcome baurriers to perennial
reestablishment and minimize costs

Frequent limitations for restoration of aridlands:
propagule sources, precipitation, and microhabitat

Can rocks act as abiotic nurses to facilitate transplant
survival for restoring cacti to disturbed sites?

-On-site materials, reduce
infrastructure, maintenance, & cost
-Infrastructure that remains in place



Woody perennial plant cover limited-ecosystem

Natural recolonization limited

Significantly altered surface features

— Field site near Vidal Junction, CA (BLM
Needles)

— Former surface mining area; Mn-varnished
rocks removed in the 1940s-1950s for
regional infrastructure

— 30 rooted Opuntia basilaris pads planted

— 15 with protective rock structures (Rock
microsites) / 15 open, flat spaces >1 m from
varnished material

— Dec 2018-April 2021




Initially no survival difference between open and rock microsites, but after 2020
severe drought conditions, see higher survival with rock structures.

— 29/30 individuals survived to 15 months

— 28% individuals flowering in rock microsites
compared to 0% in open microsites

— After 2020 drought and late spring rains in 2021,
12/30 individuals survived to 27 months

— 8 Rock vs. 4 Open microsites

Rock microsites encouraged flowering

Rock microsites did not overcome extreme drought conditions, although fewer
individuals died



Schismus

Corinne Michaud
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Seeding success in Mojave early research (1970s, moist) but less since

Examine variations, here pelletizing with native annual forb desert plantain



Seeding rate: 5,300 seeds/m2 (Jan 2013, monitored 20 months to Sep 2014)
Mineral and organic material and binding (clay, starch sugar); Gro-Coat (CA)

2013: 21%, 2014: 70% seasonal precip
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Hunt 1966 public domain

\'\“--ﬂ
-
£ Py = i
" - - - s

E —
o D SN e * y - i - A
7 b A L/

— Microsites below many perennials (often shrubs)
— Enriched nutrients, shaded, seed deposition
— Restore for structure and function



Joshua Tree National Park, road maintenance
30 plots, 5 treatments (6 plots each) [2008]

Monitoring 2009-2011, 2017-2020
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Interchangeabillity, proportional success treatment(s), bet-hedging approach




Interchangeabillity, proportional success treatment(s), bet-hedging approach

Lower cost, take advantage of rare conditions for recruitment, functions

Brown and Porembski 1997



Sonoran Desert (Mojave Ecotone) I-10 corridor
I-10 corridor, Palm Springs-Blythe, BLM lands

VM was big galleta grass; veg and soill measurements



Precipitation (% of average)
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Species selection (23 species
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Salvaging topsoil, perennials, and biocrust for ecosystem restoration

Proportion surviving

Proportion surviving
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Salvaging and transplanting to facilitate biocrust restoration

Lake Mead NRA
Northshore Rd/Overton Rd

— Opportunistic harvesting of source material for restoration and research
— Biocrust restoration is still a young field of research
— Still developing adequate methods for biocrust restoration



Salvaging and transplanting to facilitate biocrust restoration

— Lake Mead National Recreation Area

— No topsoil/no biocrust — Gypsum soils
— Topsoll — Salvaged biocrust
— No topsoil with biocrust inoculation — Inoculation two years later

— Topsoil with biocrust inoculation — Topsoil x biocrust



Inoculated plots comparable to reference
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Inoculated plots comparable to reference

Significantly improved soll stability with inoculation

Soil stability
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Demonstrates significance of reintroducing
specific biocrust components



Use fast, easy measure (cover) to estimate red brome fuel loads (biomass)

3 Mojave Desert sites and across years varying in precipitation

_ Bromus rubens
Part of field Cover: 62.5%

guide Biomass: 236.2gm™

Quadratis 0.5 mx0.5m
(#20)



X=cover, Y = biomass



Students, Career bridge
Public Agencies, Staff
Funding

UNLV

https://sites.google.com/site/naturalresourc
econservationllc/home
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