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Impact of Sahara Mustard on Anza-Borrego’s Arthropod and Plant Communities 

Background: Sahara mustard (Brassica tournefortii Gouan) is an invasive herbaceous winter annual plant 

that has become a noxious weed throughout the southwestern U.S., including Anza-Borrego Desert State 

Park (Minnich & Sanders 2000). Sahara mustard negatively impacts the diversity, cover and fecundity of 

native annual plants, and negatively influences some native animals (Barrows et al. 2009, Hulton 

VanTassel et al. 2014, Marushia 2009). B. tournefortii has been categorized as highly invasive and as a 

regionally aggressive invasive wildland pest (Anderson et al. 1999, Cal-IPC 2006). Sahara mustard 

removal efforts have been underway in Borrego Springs and in targeted areas within Anza-Borrego 

Desert State Park for nearly 10 years. Removal efforts aim to reduce B. tournefortii population sizes and 

minimize invader impacts on native flora and fauna. Removal plots are generally more diverse in native 

flora than adjacent control plots (L. Hendrickson, pers. comm.), though rigorous biological surveys have 

not yet been conducted. 

Arthropod Impacts: Dense stands of Sahara mustard reduce the density of native plants upon which native 

arthropods depend. To date, little is known about the impacts of this weed on native arthropods, which 

comprise the greatest proportion of macroscopic biodiversity present in the park (but see Hulton 

VanTassel et al. 2014). Invasive plants support lower arthropod diversity than native plants, and are 

increasingly recognized as major threats to native arthropod communities (Bezemer et al. 2014, van 

Hengstum et al. 2014). Indeed, the two greatest threats to rare and endangered insects in the U.S. are the 

removal of habitat and the spread of invasive plants (Wagner & Van Driesche 2010). Therefore, 

understanding the impacts of Sahara mustard on local arthropods is critical to prioritize limited 

management resources and ensure the persistence of native diversity.  

Vegetation Impacts: Increasing dominance of B. tournefortii is closely correlated with decreased native 

annual plant diversity, percent cover, and even decreased size and reproductive output in some species 

(Barrows et al. 2009). To date, the effects of repeated and continued B. tournefortii removal have not 

been adequately explored, and effects on seed banks remain unknown. Individual B. tournefortii plants 

produce thousands of seeds, and their longevity in the soil seed bank has thus far only been speculated 

(Trader et al. 2006).  As desert plants typically rely heavily upon seed banks (Pake & Venable 1996), 

understanding the dynamics of B. tournefortii and native plant seeds in the soil is critical to effective 

management and successful restoration (Abella et al. 2013a).  

The proposed research will examine impacts of B. tournefortii on native arthropods, plants and soil 

seed banks, as well as the potential for positive effects of removal on the community.  

Design: Eight existing “Sahara Mustard Removal Demonstration” plots, managed by Larry Hendrickson, 

north adjacent to Henderson Canyon Road in Borrego Springs, CA will be utilized in the proposed 

research. B. tournefortii has been systematically hand removed from these 50m x 50m plots annually 

beginning in 2005. Plots have periodically been added over the years to expand the total removal area, 

creating variation among plots in total number of years of B. tournefortii removal. 5m x 5m subplots will 

be established in a paired design within and outside each demonstration removal plot, 5m distance from 

the demonstration removal plot edge. Two demonstration removal plots are bordered on all sides by 

adjacent removal plots and Henderson Canyon Road, this will result in 14 - 5m x 5m subplots (Fig. 2). 

 Arthropod Surveys: Within each 5m x 5m subplot, two pitfall traps (10cm diameter by 15 cm depth)  and 

three pan traps will be established. One pitfall trap will be placed just beneath the canopy of a dominant 

shrub (Larrea tridentata or Atriplex canescens), and one pitfall trap  1m from a perennial plant. Pan 

traps will be established at a single point  1m from a perennial plant, 35cm above ground level. Pan traps 

will be constructed of 4 oz. plastic cups (1 white, 1 yellow, 1 blue; to attract a wide diversity of 

pollinators). All pan traps and pitfall traps will be deployed concurrently once monthly January – June 

2015 for 24 hour periods. Arthropod samples will be identified at UCR, voucher specimens will be 

deposited in UCR’s Entomology Museum.  
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Fig. 1: Mean abundance 

SE of seeds of various 

species extracted from 

soil sub-samples collected 

from control and removal 

sub-plots within the 

Demonstration Removal 

Plots at Henderson 

Canyon Road.  

Fig. 2:Diagram illustrating demonstration removal plots and proposed experimental subplots layout. 

Plant Surveys: An initial assessment of soil seed banks is underway utilizing soil collected from each 

subplot in January 2014. Both seed extraction and emergence (germination) sampling have been utilized 

to assess the seed banks in weeded and control plots, as well as account for spatial variation among shrub 

canopy and interspaces (Abella et al. 2013b). Preliminary data from seed extractions indicate high 

abundance of B. tournefortii in both control and removal subplots (Fig.1). To assess above-ground 

vegetation, 1m
2 
quadrat will be randomly positioned within each subplot at each monthly sampling. Plant 

species richness and percent cover will be visually estimated within the quadrat.  

 

 

 

 

 

 

 

 

Significance: B. tournefortii has been categorized as highly invasive and as a regionally aggressive 

invasive wildland pest (Anderson et al. 1999, Cal-IPC 2006). Research into the impacts of B. tournefortii 

invasion, as well as control efforts, are a high priority for agencies and land managers throughout the 

southwest U.S. The proposed research will elevate Anza-Borrego Desert State Park’s existing 

management efforts into a model approach for other managed lands throughout the southwest. Examining 

impacts of both invasion and of removal on seed banks, plant communities and arthropods will yield a 

multi-dimensional understanding of the consequences for community structure and ecosystem function. 

This broad perspective will inform future management decisions at Anza-Borrego and other parks facing 

the threat of B. tournefortii invasion, leading to more effective allocation of resources and successful 

restoration efforts throughout the region. 

 

 

 

 

 

 

  

Legend: 

        Existing Sahara Mustard removal plots 

        Proposed monitoring subplots 

Henderson Canyon Road 
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