South County Grasslands Project
Otay Tarplant (Deinandra conjugens) Restoration Project
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This project is specifically looking at techniques to control nonnative grasses and forbs and thatch in hopes of restoring a historically occupied OT population.



Federally Threatened; State San Diego County MSCP: Narrow
Endangered Endemic/Covered Species
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Photo of OT and habitat with Avena barbata as the dominant species.


Otay Tarplant Status
and Project Goal

34 extant Otay tarplant
occurrences.

Rancho Jamul:
Population history.

Nonnative grasses are
the primary threat.

Project Goal: Otay
tarplant seedbank
response using various
restoration techniques.

Rancho Jamul Ecological Reserve Otay Tarplant Populations @
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OT is located in southern San Diego County and Baja CA, Mexico with 34 extant occurrences in S. San Diego County.



Restoration Project
Components

Project is ~0.8 acre in
Size.

October 2012
prescribed burn in half
of population.

5 blocked experimental

plots in burned portion.

Restoration treatments
and timing.

Data collection.

Otay Tarplant Restoration Plots
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Prescribe burn, then blocked plots with treatments.  Only ½ of population was burned in October 2012.  





Otay Tarplant Habitat Post-Burn




Treatment

Photo by: John Ekhoff
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Line trimming and mow at flowering (Avena flowering). Rotary mow with tractor attachment.  Left thatch in place.  Fusilade application using a John Deere 6X4 gator  (built in 2000) supporting an 80-gallon (g) "Stadium 80" by Brayton (built in 2000) spray tank. Application was slightly above the recommended label rate of 16 ounces (oz)  per acre and No Foam A added plus blue dye. The herbicide mixture was applied with a three nozzled short boom that did not extend beyond the gator.  The spray width was approximately 4.5 m (15 ft ) and there was some spray overlap in the treated plots.
 
A glyphosate-based herbicide  was applied (spot treatments) to nonnative, broad leaf plants on April 1, 2013  at 2 oz per g of water using a backpack sprayer. 
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Analytical Methods

1. Treatment Comparisons: Pre-treatment % cover block
differences and post-treatment (2013 and 2014) % cover and
species richness.

2. Statistical Analysis:
— evaluated independent variables for normality (bell-shaped curve);

— data were not normally distributed even with transformation (used
non-parametric Kruskal-Wallis statistical test YANOVA);

— conducted post-hoc pairwise multiple comparison analysis = not able
to determine which pairwise comparisons are different.




Otay Tarplant Results

No Otay tarplant detected in 2013.

Eleven (11) Otay tarplant detected in 2014.

1 year lapse in germination post-treatment.

Otay tarplant found in herbicide and line trim treatments (4
plants in total), rest found outside of the plots, but within
treated areas. No Otay tarplant found in the control plots.
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1) Significant drop in Avena cover with treatments in both 2013 and 2014 (compared to controls). 2) Herbicide is the best option to achieve control.  
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Line trimming and mowing produced significantly higher percent litter cover in 2013 than the control and herbicide treatments (litter in this case was cut Avena sp. biomass). 
Of interest was that the litter cover in the controls was low in 2013 and bare ground was high (1-year post-fire).  Then in 2014 in the controls,  litter cover was much higher and bare ground was much lower (two years post-fire). Possible (and likely trend) = litter is low and bare ground is high 1-year post-fire and then gradually litter builds up and bare ground disappears, building up multiple years worth of litter layers,  reducing bare ground and thereby preventing germination of other native and nonnative forbs.  
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Nonnative forb richness was greatest in the herbicide plots (Control – Avena spp. dominated).  This is likely because Avena cover was reduced in the treatment plots, opening up space for nonnative forbs.
Native forb richness was marginally greater in the herbicide plots.
Native grass (Stipa sp.) occurred in all treatments, but there was no significant difference in cover or richness with treatments (i.e., bunchgrasses don’t move from year to year and are unaffected by the treatment type).  It was difficult to identify Stipa seedlings and if they were present, they would have been killed during the Fusilade application.
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Nonnative plant richness (grasses and forbs), was marginally higher in the three treatment plots (when compared to the controls) (again, due to opening up habitat [bare ground and less competition from Avena]).
Native plant richness and was marginally greater in the herbicide plots.


Total Time (mins.)/Plot # Hours/Treat 1 Acre
(.04-acre)

Herbicide (Mule + Back 17.2 7.16
Pack Applications)

Herbicide (Back Pack Only 29 12

Applications)

Mow 7 2.9

Line Trim 18 (2 people) 7.5 (2 people)
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Mowing is the quickest method to significantly reduce Avena cover, but will also produce significantly higher amounts of litter and significantly lower amounts of bare ground.  Mowing will produce marginally higher nonnative forb richness.

Using herbicide (Fusilade + spot treatments with broad spectrum systemic herbicide [e.g., glyphosate]) is the second quickest method to use to significantly reduce Avena sp. post-fire.  The quickest method for herbicide application is applying Fusilade using a sprayer mounted on the back of a Mule and spot treating nonnative forbs at least twice post-Fusilade application.  This method will also yield significantly lower litter cover, significantly higher bare ground, significantly higher exotic forb richness, and marginally higher native plant richness.  This method is the preferred method considering the significance of the habitat enhancement results and the reduced labor time.



Summary

Post-fire in Avena sp. dominated habitat: it’s better to do
something rather than nothing if control of Avena sp. is the
goal.

Take advantage of the “clean slate” produced post-fire.
Mowing is the quickest method.

Application of herbicides using a Mule and spot treatments,
applied with a back pack sprayer, is the second quickest
method (barely).

Herbicide method yields greatest control and other “Otay
tarplant habitat benefits.”
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Second bullet: (e.g., raking, mowing and/or line trimming of thatch isn’t necessary post-burn).  There is a reduction in labor hours if removal of thatch isn’t necessary.
Forth bullet: The herbicide method yields the greatest Avena sp. control when compared to the other methods; higher bare ground, lower litter, and higher native and nonnative forb richness (although not necessarily significant in all plots



Recommendations

Contingency funding allowing for two annual treatments (in
the case of a late rainfall event).

2013 and 2014 were dry years. Continue the treatments for
at least 1-2 more years to determine the effects in normal or
above normal rainfall years, to determine if the labor hours
per treatment increase, and to monitor any additional Otay
tarplant response post-treatment.

Monitor the plots for at least 6-7 additional years (total of 10
years) to determine the sustainability of the treatment
effects.
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