
Invasional meltdown: Does facilitation between an invasive insect and an invasive plant 

promote declines in a native shrub? 

The rapid invasion of Bagrada hilaris (Hemiptera: Pentatomidae; Bagrada bug) in southern 

California has caused severe economic and ecological impacts. Bagrada is a plant-feeding 

stinkbug with an apparent preference for mustards (Brassicaceae). Native to Africa and Asia (1) 

it first appeared in Los Angeles County, CA in 2008 (2). It’s range currently encompasses 

California, Arizona, Nevada and New Mexico (3), and is still expanding (4). Detrimental impacts 

of this pest have been documented on Brassicaceae crops in southern California and Arizona (5), 

with losses of up to 60% in newly planted fields (4). 

Despite extensive documentation of Bagrada in agricultural fields, our understanding of the 

factors supporting rapid explosion in stinkbug populations and range size remains incomplete. 

Initial examination reveals a potential link between Bagrada and Brassica tournefortii 

(Brassicaceae; Sahara mustard), an aggressively invasive mustard. Bagrada commonly feeds on 

Sahara mustard along roadsides and in wild lands throughout southern California. Sahara 

mustard’s rapid phenology (6) provides abundant food for Bagrada much earlier in the year than 

crops and native plants, which may support substantial population growth. 

Observations of Bagrada feeding en masse on the native shrub, Atriplex canescens 

(Chenopodiaceae; Four-winged saltbush), were made in spring 2010 in the Coachella Valley of 

southern California’s Colorado Desert. Saltbush is an essential foundation species in California 

deserts, providing critical microclimates for native plants and animals. Bagrada densities on 

saltbush were so high as to cause widespread mortality. Saltbush mortality increases Sahara 

mustard impact and promotes denser mustard stands in subsequent years. Facilitation between 

two invaders and increased impact on natives is indicative of invasional meltdown (7). The 

experiment described will quantify facilitation between Bagrada and Sahara mustard, and 

identify if invasional meltdown is occurring. 

Experimental Design 

Each of 60 field cages (1.83 m.
3
) will contain one saltbush with varying densities of Sahara 

mustard. Mustard will be planted equidistantly around saltbush in one of four treatments: none 

(0), low (9), medium (18) or high density (36). All plants will be planted within plastic pots to 

exclude effects of competition or allelopathy. Each level of mustard density will be crossed with 

a Bagrada presence/absence treatment. 20 pairs of Bagrada will be introduced in presence 

treatments upon experiment initiation. 

Hypotheses, Rationale & Methods 

1: Facilitation: Sahara mustard density mediates Bagrada population size. Increasing mustard 

density increases available food and shelter for Bagrada. Mustard is a preferred food for 

Bagrada, and increases reproductive output (O’Neill, unpublished data). 

Weekly surveys will determine total Bagrada population size. Logistic regression will relate 

mustard density to initial persistence of Bagrada introductions. Linear mixed-effects models will 

assess Bagrada population size as a function of mustard density. 



2: Invasional Meltdown: Sahara mustard density mediates feeding impact on saltbush. Larger 

populations of Bagrada supported by high mustard density are more likely to spillover on to 

saltbush and inflict more severe herbivory damage, increasing likelihood of mortality. 

Weekly surveys will assess density of Bagrada on saltbush and feeding damage. Upon 

conclusion of the experiment, total biomass of all plants and Bagrada population size will be 

assessed. Multivariate analyses will examine effects of mustard density, with Bagrada 

population size as a covariate, on saltbush final biomass.  

Significance 

The interaction between Sahara mustard and Bagrada in California is very new. Management of 

these invasive species requires further understanding of the mechanisms driving their interaction 

and impacts on other species. This research will go beyond the detection of invasional meltdown 

by identifying specific mechanisms promoting facilitation and synergistic impacts. Data 

generated from this research will provide local land managers and farm advisors specific 

thresholds of Sahara mustard and Bagrada densities leading to ecological impacts. These 

thresholds will aid in management planning and allocation of resources to minimize invasion 

impacts. Additionally, results of this work are critical to understanding and predicting the effect 

of continued drought in California on this interaction and vulnerable native species.  

Role of SCAS Financial Assistance 

The greatest expense in execution of the proposed research is the field cages necessary for each 

replicate. These cages have already been purchased, and thus the funds requested will be used for 

minor supplies and travel costs. SCAS funding will be used to purchase saltbush plants from a 

local native plant nursery, and to cover collection trips for Sahara mustard seeds and Bagrada 

individuals. By supporting the proposed research, SCAS funds will improve the quality of the 

results obtained, and help to provide clearer and more specific recommendations to local 

stakeholders.  
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