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PURPOSE OF PILOT PROJECT
Vegetation is widely recognized as an effective dust control
measure on bare, unprotected surfaces. As the Sea recedes,
existing plant communities along the shoreline are naturally
expanding onto the playa (Figure 1). This occurs most often
on historical linear “beach ridges” formed by wave action.
After initial establishment by beach ridge species, many other
species fill in between the ridges, eventually leading to more
continuous vegetation.
The central concept of this pilot study is to understand
these natural processes and to determine the best practices
for enhancing and creating vegetated beach ridges. Study
results will provide important guidelines for large scale
implementation of Vegetation Enhancement as a dust control
measure on Salton Sea playa.
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Allenrolfea occidentalis (iodine bush) seedlings (20 to 30 cm tall)
and established iodine bush (1 m tall) on beach ridges around the
Salton Sea (photos 1a and 1b, respectively).
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DESIGN
Vegetated beach ridges were created at three study sites
selected to represent a range of playa conditions (Figure
2). Site preparation occurred in Spring 2016 and native
species were seeded in November 2016. Three laterals were
established at each study site. The laterals refer to depth
to groundwater (deep, medium, shallow) and represent
a gradient from the playa towards the shoreline. Along
each lateral, nine treatments were replicated four times.
Conditions under evaluation include the effect of proximity
to the shoreline, groundwater depth and quality, the diversity
of native species seeded, vegetative cover characteristics,
agronomic characteristics of the soil, soil amendments
needed, playa surface and subsurface conditions, and beach
ridge orientation and composition.
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RESULTS
• Plants and Seeding Allenrolfea occidentalis and Atriplex
lentiformis are the main species observed on recently
exposed beach ridges around the Sea. Over time, many
other species also establish in these areas. To achieve
similar diversity and to enhance the rate of succession,
seed from 10 native species was collected from numerous
locations around the Sea. Upon sowing, nine of the 10
species have germinated. Figure 3 and Figure 4 show
seedling density for each treatment at each site at 26-27

days after sowing and 52-55 days after sowing, respectively.
As shown in the figures, germination density was highest
on the constructed ridges with all amendments, but
was also very high on the natural beach ridges with all
amendments. Results also show that irrigation is essential
to establishment. Continued monthly monitoring will
verify the observed trends and provide guidelines for which
amendments most benefit seedling growth.
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Seedling density at 26-27 days after sowing (7-8 December
2016) in each treatment at each site. Results from 3-way ANOVA
for this monitoring time show that the effects of the pilot beach
ridge treatments had different effects at each site. In this figure,
significant differences (P ≤ 0.001) among treatments within site
(Poe Road, Bombay Beach, Coachella Playa) are indicated with
the letters xyz. Significant differences (P ≤ 0.016) among the three
sites within treatment are indicated by the letters ab.
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Germination and emergence only occur when the seed bed salinity
is reduced below a threshold of about 30 dS/m (dashed vertical
line). This threshold informs how much reclamation is needed to
establish vegetation on playa beach ridges.

• Reclamation The native plant species are exceptionally
tolerant of salinity after establishment, but high soil salinity
can significantly reduce germination. Results from soil
sampling and seedling density measurements show that the
seed bed soil should be reclaimed to less than 30 dS/m for
maximum germination (Figure 5). Treatment comparisons
also showed that pre- and post-sowing reclamation are
equally effective for germination.
• Soils In general, beach ridge sediment consists of a mixture
of sand, barnacles and organic material. The organic
material improves fertility and water holding capacity of
the soil. Treatment comparisons show that constructed
beach ridges with compost reclaimed more quickly, had the
highest germination density, and produced larger seedlings
than natural beach ridges.
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Seedling density at 52-55 days after sowing (3-4 January 2017)
in each treatment at each site.Unlike results shown in Figure 3,
based on 3-way ANOVA there is not a significant treatment x site
interaction (P=0.386). The effects of the treatments are similar
at all three sites. Significant differences (P < 0.001) among
treatments are indicated with different letters.

• Groundwater Depth and Quality Understanding
groundwater depth and quality across the gradient of
successional plant communities is essential. At all treatment
sites, the greatest germination density was at the medium
groundwater depth lateral. Groundwater depth and quality
will continue to be monitored to understand the factors
conducive to successful establishment of beach ridge species
and how those species utilize the groundwater resource.

For more information on IID’s Salton Sea Air Quality Mitigation
Program, please visit www.iid.com/airquality.

