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• Prescribed fire and managing non-native annual grasses
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Santa Rosa Plateau Ecological Reserve

• Western Riverside 
County

• Murrieta, CA
• Various parcels are 

owned by CDFW, 
The Nature 
Conservancy and 
Riverside County 
Parks and Open 
Space District

• Natural Resources 
are managed by 
CNLM

• ~3,500 acres of 
grassland

Presenter
Presentation Notes
Describe the Plateau who what wear and why



Grassland Management

• Vegetation 
Management 
Plan with    
CAL FIRE

• 14 mgmt. 
units

• 2 control units
• 83 vegetation 

transects

Presenter
Presentation Notes
We do a variety of mgmt., within the grasslands such as mowing, but are able to execute burns through a VMP with CALFIRE Prescribed fires are usually implemented in late May early June to burn the flowering or seeding non-native annual grasses. The plan breaks down the grassland into management units, we have 14 mgmt. units, not all are pictured on the map, of the 14 units, two units are control units without any management activities. There are 83 total transects within each of the grassland units, some of the characteristic native species we have



Characteristic Native Grassland Species

Stipa pulchra bunches and Calochortus splendens

Sidalcea malviflora

Dichelostemma capitatum

Viola pedunculataEscholtzia californicaLasthenia californica

Fritillaria biflora

Sisyrinchium bellum

Clarkia purpeaAmsinckia species

Presenter
Presentation Notes
At the Plateau the grasslands contain a variety of native forbs with stipa pulchra being the dominant native grass



Characteristic Non-native Grassland Species

• Forbs
• Hirshfeldia incana
• Lactuca serriola
• Carduus pycnocephalus
• Cirsium vulgare
• Erodium species
• Vicia sp.

• Grasses
• Avena fatua
• Bromus diandrus
• Bromus madritensis
• Festuca perennis
• Festuca myuros
• Aegilops cylindrica

Presenter
Presentation Notes
No pictures needed for our characteristic non-native species, mustard makes up the dominant non-native forb with avena and bromus as the dominate the non-native annual grasses



SRPER Vegetation Cover 2001-2021
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NF, NNF, NG, NNG cover 
significantly changed over time

NF, NNF, NNG, and Total cover 
significantly changed with precipitation

Presenter
Presentation Notes
Before I dive into the results of the effects of prescribed fire on the grassland species at the SRPER, I will share with you how the grasslands look overall. This data includes all transects for each year for the last 20 years, 2001-2020. At the bottom of the graph is the year, and the Y axis are % cover and precipitation is on its own axis. ANative forb cover is yellow, non-native forb cover in orange, native grass is green, non-native grass is in gray, and total cover is in black. Over the last 20 years, non-native annual grasses have increased over time, driving the changes to total cover, native grass cover has decreased, and non-native forb and native forb cover have remained steady over time. Changes in cover for NF NNF and NNG were significantly tied to precipitation. Now we will take a look at a smaller subsection of the influence of prescribed fire on non-native annual grass cover



SRPER Vegetation Cover 2001-2021
NF, NNF, NG, NNG cover 
significantly changed over time

NF, NNF, NNG, and Total cover 
significantly changed with precipitation
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Presenter
Presentation Notes
Before I dive into the results of the effects of prescribed fire on the grassland species at the SRPER, I will share with you how the grasslands look overall. This data includes all transects for each year for the last 20 years, 2001-2020. At the bottom of the graph is the year, and the Y axis are % cover and precipitation is on its own axis. CLICKNative forb cover is in yellow, and had remained steady over time and is significantly influenced by precipitation. CLICK



SRPER Vegetation Cover 2001-2021
NF, NNF, NG, NNG cover 
significantly changed over time

NF, NNF, NNG, and Total cover 
significantly changed with precipitation
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Presenter
Presentation Notes
Non-native forb cover in orange has slightly decreased over time, remained low during the drought, and was also significantly related to precipitation CLICK



SRPER Vegetation Cover 2001-2021
NF, NNF, NG, NNG cover 
significantly changed over time

NF, NNF, NNG, and Total cover 
significantly changed with precipitation
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Presenter
Presentation Notes
Native grass cover (in green) has significantly decreased overtime and is not influenced by precipitation



SRPER Vegetation Cover 2001-2021
NF, NNF, NG, NNG cover 
significantly changed over time

NF, NNF, NNG, and Total cover 
significantly changed with precipitation
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Presenter
Presentation Notes
And lastly, non-native grasses, in gray, have increased over time and are also significantly influenced by precipitation



• Significant changes to cover for NF and NNF (due to precip, not fire), NG decreased 
and never returned to pre-fire totals, NNG decreased one year

Fire and NNG: 6 years post 2003 Rx fire
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Presenter
Presentation Notes
In 2003, TNC implemented a prescribed fire within the monument hill management unit. Data was collected before the fire and for multiple years after. We looked at the the difference in the means of the groups years after fire to assess the lasting effects of prescribed fire on the 4 functional groups. On top is native forb cover which did not significantly increase after fire, but shows increases 6 years after which were related to precipitation. Non-native forbs increased after fire, and their cover was significantly tied to precipitation. Native grass cover decreased and did not recover to pre-burn totals. And lastly, one year of prescribed fire helped reduce cover of non-native annual grasses, but only for one year.



• NNG significantly (p<0.001) decreased one-year post-fire and was also significantly 
different the second year after fire. No significant changes in other functional 
groups.

Fire and NNG: Drought
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Presenter
Presentation Notes
Some of the best results of controlling non-native annual grasses, was conducting a prescribed fire followed by a drought year. Non-native annual grasses were reduced by 90% one year after fire and cover remained low for another year, even with 2019 being a good rain year. There were no significant changes to the other functional groups, and no dramatic losses in native cover.



Fire and NNG: Summary 

• Prescribed fire is effective at controlling NNG at 
least one year after fire, especially followed by a 
dry year

• Not sustainable as a reoccurring tool due to loss in 
fuel from year to year

• Challenges to timing the fires to target the NNG 
seeds

• More research and experiments are needed

Presenter
Presentation Notes
How ever it is unsustainable as a tool to use each year, also, can’t guarantee a droughtNot enough fuel to carry to a fireCAL FIRE wants to burn dry fuel, but the seed bank is in May



Fire and Weeds at the Santa Rosa 
Plateau Ecological Reserve

• Prescribed fire and managing non-native annual grasses
• Prescribed fire and yellow starthistle (Centaurea 

solstitialis)



Fire and YST: Hines Treatment Area

Treatments in Yellow Treatments in Blue

2020 Prescribed Fire and Mowing No treatment

2021 Mowing Prescribed Fire and Mowing

2022 Mowing Herbicide and Mowing

Dead standing YST, blooming 
YST, and mustards in 2020

Presenter
Presentation Notes
Hines is over 100 acres, with about 80 acres of grassland that we manage within the Tenaja Corridor, this property starts the wildlife corridor between the Cleveland National Forest and the Plateau Conservation Lands. Yellow starthistle has been present on the property for over 30 years, and was likely introduced through sheep herding competitions. In order for us to start any form of management on the property we needed a clean slate because the standing dead biomass was over a meter tall which would impact any sort of chemical application. Mowing before was not an option, however, prescribed fire was a tool we could use. The property is split into different treatment areas. In blue the treatment was fire followed by mowing and herbicide, and in yellow, its was prescribed fire followed by mowing only, no chemical treatment. We have vegetation data from 2008-2010 that shows cover of the different functional groups
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Presenter
Presentation Notes
EDIT CENSOLFor this graph, we left YST out of Non-native forbs to track changes in cover over time. Cover for all functional groups has remained fairly steady 



Fire and YST: Cover Before and After
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Presenter
Presentation Notes
I only have two years of current treatment data that shows the effects of the prescribed fire on the functional groups and also yellow starthistle. Native forb and non-native forb cover increased, while non-native grass and yellow starthistle cover decreased. By far the most important impact of the prescribed fire



Fire and YST: Ground Cover
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Presenter
Presentation Notes
Species benefit of opening up the habitat……By far the most important impact of the prescribed fire, was reducing litter and increasing bare ground to make way for an effective herbicide treatment. 



• Yellow starthistle density is patchy throughout project 
site, may not be representative in the transects

• Prescribed fire helped reduce NNG cover, but increased 
NNF cover, and NF cover

• Additional treatments of mowing and herbicide will 
follow prescribed fire

Fire and YST: Summary



Fire and Weeds at the Santa Rosa 
Plateau Ecological Reserve

• Prescribed fire and managing non-native annual grasses
• Prescribed fire and yellow starthistle (Centaurea 

solstitialis)
• Managing stinknet (Oncosiphon pilulifer) after wildfire



Fire and Stinknet

• Stinknet
• Annual forb
• Invades grasslands, 

roadsides, and post-fire 
chaparral habitat

• Multiple occurrences at the 
SRPER after Fire

• 2021 Hines Prescribed Fire 
• 2021 Wildfire at Vernal Pool 

Parking Lot 2021 (5 acres)
• 2019 Tenaja Fire



Fire and Stinknet: Tenaja Fire 2019

• ~1,700 acres
• Burned through 

oak woodlands, 
grasslands, 
riparian, and 
chaparral 
vegetation 
communities



Fire and Stinknet: Spring 2020
• Detected through Early Detection 

Rapid Response (EDRR)
• Hand pulled ~500 plants
• Covered ~400/1,700 acres

Stinknet plants 
every 25 ft

Presenter
Presentation Notes
Describe blue dots



Fire and Stinknet: Fall 2020
• Created priority areas, 

walked a grid system
• Found 200 senesced plants 

First generation 
senesced stinknet plant

Presenter
Presentation Notes
Describe the dots! Explain the visualWe found over 200 senesced stink net plants within the priority area and after speaking with Chris McDonald, Loralee and her students who have worked on finding an effective treatment for stinknet, we decided to move forward with chemical treatments of these occurrences



Fire and Stinknet: Winter 2021

• Manage aerial seed bank
• Sprayed ~1-meter radius around first generation plant with 

Milestone at a rate of 0.5 oz/acre

Presenter
Presentation Notes
Before spraying each plant, the large plants retained an aerial seed bank, that was also caught within the granite boulders. In order to increase the effectiveness of the pre-emergent aspect of milestone we removed as much of the seeds as possible, and then brushed seeds on the boulders onto the soil before spraying it. We sprayed about a meter radius from the first-generation plant with Milestone at a rate of 0.5 oz/acre



Fire and Stinknet: Spring 2021
• Checked winter herbicide treatments
• Mapped 533 new stinknet points (first and second generation)

No stinknet! 

Presenter
Presentation Notes
We checked on our herbicide treatments while also searching for missed plants in Spring 2021Checked 100/200 plants, at least 90% of the sprayed plants did not have any stinknet, while some had a few which was more related to applicator error and not the herbicide itselfWe found 533 new stinknet points, these points included first and second-generation plants, we were able to hand pull almost all of the occurrences. Unfortunately, all of these new points would need herbicide applications to manage the seedbank



Fire and Stinknet: 2022 Treatment
• 652 occurrences 

checked prior to 
herbicide 
treatment 
Winter 2022

• 446 occurrences 
treated with 
Milestone 
Winter 2022

• Additional 302  
occurrences 
mapped Spring 
2022

Presenter
Presentation Notes
Later in 2021, we were able to secure some grant funding to pay contractors to spray stinknet. And in order to do this we needed to change our map in order to share information more effectively. This map may look like a lot but I will walk you through it.The map breaks down the burn area into lettered blocks, and numbered plots. The map allowed us to continue to map stinknet points, but also allowed Helix to show what points have been covered. The plots in blue were edited by Helix, to show the points that they had sprayed. Again, we were only able to treat what was already mapped within the phenology time window. We used additional resources to understand the extent of the invasion, so every plot that is red, are confirmed presence of stinknet….. So we have great coverage an treatment of stinknet within about 700 acres of the burn area, but we also have 3 years of untreated stinknet in the remaining burn area.  



• Stinknet is a strong competitor 
after fire, but with persistence 
and a plan can be managed!

• Looking for additional funding 
for treatment

• Long term planning for 
managing stinknet

Fire and Stinknet: Summary

Untreated for 3 yearsTreated for 2 years with 
Milestone



Thank you!

Special thanks to:
• Center for Natural Lands Management 

Staff 
• Zachary Principe—The Nature Conservancy
• California Department of Fish and Wildlife 

Region 6

Hailey Laskey
hlaskey@cnlm.org

All images were captured by HLaskey and/or KKlementowski


	The Role of Fire in �Managing Invasive Species at the �Santa Rosa Plateau Ecological Reserve
	The Role of Fire in �Managing Invasive Species �at the SRPER
	Slide Number 3
	Slide Number 4
	Santa Rosa Plateau Ecological Reserve
	Slide Number 6
	Characteristic Native Grassland Species
	Characteristic Non-native Grassland Species
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Fire and NNG: Summary 
	Fire and Weeds at the Santa Rosa Plateau Ecological Reserve
	Fire and YST: Hines Treatment Area
	Fire and YST: Vegetation Cover
	Fire and YST: Cover Before and After
	Fire and YST: Ground Cover
	Slide Number 22
	Fire and Weeds at the Santa Rosa Plateau Ecological Reserve
	Fire and Stinknet
	Fire and Stinknet: Tenaja Fire 2019
	Fire and Stinknet: Spring 2020
	Fire and Stinknet: Fall 2020
	Fire and Stinknet: Winter 2021
	Fire and Stinknet: Spring 2021
	Fire and Stinknet: 2022 Treatment
	Slide Number 31
	Thank you!

