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Introduction to the Project

This study is being conducted in the San Timoteo Canyon
on an Ecological Preserve owned by the Riverside Land
Conservancy

Historically this area had been used for rangelands.

1930s imagery indicates that the slopes had once been
chaparral.

El Casco Lake prior to development

Holtzclaw, Kenneth M., and Peggy Christian. San Timoteo Canyon. Charleston, SC: Arcadia Pub., 2007.
Print.
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Presentation Notes
However these lands have been degraded by frequent fire, historic grazing and ag, non-native annual grass invasion.
Species with the genus bromus and avena dominate the area between the widely dispersed native shrubs.


1938 Aerial Imagery Comparison to 2013 Aerial Imagery
(For the same locality south of Live Oak Canyon Road)
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Objectives

Compare the effectiveness of a broad-spectrum herbicide
against a grass-specific herbicide

Assess the difference between seeding and planting
seedlings as a mode of restoration and which is more

effective

Analyze the seed bank of the research area to see if a relict
seed bank that could possibly be used for restoration
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Plot Design

Treatment No
treatment

Smoke
Water
Application

Seeding Planting

No

Herbicide

Fusilade

Control
Control

Fusilade
Control

Control
SW

Fusilade
SW

Control
Seeding

Fusilade
Seeding

Control
Planting

Fusilade
Planting

Gly + Fus Gly + Fus
Control SW

Gly + Fus
Seeding

Gly + Fus
Planting

Glyphosate
+ Fusilade
follow up
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The experiment has been set up in a factorial design with 4 levels of restoration (no planting/no smoke-water, addition of smoke-water only, seeding only, and planting started plants only) across 3 levels of herbicide treatment (no herbicide, glyphosate plus fusilade followup, fusilade only) yielding 12 treatment combinations.  Treatments were replicated 3 times for a grand total of 36 plots. 

No smoke water effects were documented, and this treatment will not be discussed today.


Planting and Maintenance

4 different species were purchased:
Adenostoma fasciculatum

Eriogonum fasciculatum
Quercus berberidifolia
Rhus ovata

Control and Fusilade plots were planted 20 Dec 2012, and
Glyphosate + Fusilade follow-up plots were planted on 30
Jan 2013.
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In 1 and 2 gallon pots, which was dependent on availability


Seeding

The following species were purchased for seeding
treatment:

Artermisia californica

Adenostoma fasciculatum
Eriogonum fasciculatum
Gutierrezia sarothrae
Quercus berberidifolia
Rhus ovata

Rhus trilobata

*Seeding was unsuccessful
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The seeding rate for this project was 10lbs/acre.  Seeding rates from 2-30 lbs/acre have been used in restoration (DeSimone, 2011; CalTrans, 2012). Seeding rate is dependent on species, and number of species being used.  For our purposes 10lbs/acre for each species was assumed. 

RHTR, RHOV, and QUBE was distributed into a small ditch, and then tamped down soil “packing,” or tamping, will guarantee good seed-soil contact and maintain soil moisture (Morgan 1997).  The smaller seed (ARCA, ADFA, ERFA, and GUSA) was broadcasted over the plot by hand.

Seeding was unsuccessful 2 seedlings came up and they both died




Transplant Success

Control plot Glyphosate + Fusilade follow-up plot




Survivorship of Transplants
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Flowering Plants in Glyphosate + Fusilade
follow-up Plots

Adenostoma fasciculatum in flower  Eriogonum fasciculatum in flower




Live Plant Canopy Volume

Live plant canopy volume (m3)

Live plant canopy volume (m3)

Eriogonum fasciculatum Quercus berberidifolia
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Adenostoma fasciculatum Rhus ovata
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Soil Moisture

Sample Depth increments:
0-5cm
5-15cm
15-35cm

Treatment | No treatment Smoke Water Seeding Planting
Application

No Control Control Control Control
Herbicide Control SW Seeding Planting

Fusilade Fusilade Fusilade Fusilade Fusilade
Control SW Seeding Planting

Glyphosate + | Gly + Fus Gly + Fus Gly + Fus Gly + Fus

Fusilade Control SW Seeding Planting
follow up
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 Soil samples were collected using a 3 inch bucket agar
Three depths per hole were taken (5cm, 15cm, and 35cm) from planted plots and those plots with only herbicide treatment (108 samples)
Samples were stored in air tight bags and processed in the lab, where they were dried at 105°C for 8 days



Soil Moisture Results
No Irrigation (not planted)

No Herbicide

Fusilade Only

" Glyphosate +

~ Fusilade follow-up

% Soil Water Content (g H,0/g dry soil)

15-35cm 15-35cm




Partial Summary

The Glyphosate + Fusilade follow-up treatment promoted
survival, growth and flowering of shrub seedlings

Fusilade-only treatment was not effective

Soil moisture content of the Glyphosate + Fusilade follow-
up treated plots was higher
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The Glyphosate + Fusilade treatment was more effective than the the Fusilade treatment.  Possibly due to late season application



s There a Relict Native Seed
Bank on the Site?

The soil was spread into flats, and 4 different treatments

were applied
no treatment

smoke water
smoke water + heat
gibberellic acid.

PIants_were thentransplanted and keyed




Seed-Bank Results
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Native Species in plots that did not come up in
the seed-bank Study:

° Calochortus plummerae

° Dichelostemma capitatum

[ Weedy Non-Natives

] Weedy Natives

. Other Native Herbs

[ Native Shrubs




Summary

Glyphosate + Fusilade follow-up was most effective.

Plant growth and survivorship in the plots with the
Glyphosate + Fusilade follow-up treatment was more
effective than non herbicide plots.

Seeding was unsuccessful, and planting was successful in
those plots that were treated with the Glyphosate +
Fusilade follow-up.

On this site, the relict seed bank was minor and may be
insufficient to assist in restoration.
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