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MECHANISMS OF INVASIVE SPECIES IMPACT THROUGHOUT RECIPIENT COMMUNITIES 

Introduction: Indirect interactions play important roles in community structure
1
and are likely 

critical factors in success of biological invasions
2
. Mechanisms by which invasive species impact 

recipient communities remain poorly defined
2
. Changes in structural and chemical environments 

experienced by herbivores and their predators have been shown to play an important role in 

invasion success and impact
3
. By examining invasive species effects through a multi-trophic 

perspective, my research will enumerate mechanisms by which invasive species impacts 

occur throughout a recipient community. This transformative approach will provide novel 

insight into processes structuring communities.  

Study System: Sahara Mustard, Brassica tournefortii Gouan is an herbaceous winter annual that 

has become an aggressive, damaging invader in the Coachella Valley, CA. This weed grows in 

dense stands, exuding volatile compounds. Insects use volatile compounds to seek prey and host 

plants. Resource competition and B. tournefortii volatile compounds may repel pollinators from 

native plants by limiting flower production and masking their chemical cues. Dense stands in 

winter may inflate herbivore populations, subsequently increasing herbivory on natives when B. 

tournefortii senesces. 

Research Plan: A combination of retrospective analysis of a long-term monitoring dataset with 

manipulative greenhouse and field studies will allow me to address the following questions: 

Q1: Does invasion by B. tournefortii contribute to loss of functionally critical arthropod species? 

Structural equation modeling will be applied to an existing 11 year dataset of plant and animal 

abundances. Models will predict species and functional groups most likely to be impacted by 

invasion of B. tournefortii. Model predictions will be subsequently tested in the field. 

Q2: Is B. tournefortii a preferred and adequate resource for native arthropods? Impact on 

arthropods may be mediated by whether arthropods recognize the invasive plant as food and 
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acquire adequate nutrition from it. Choice and no-choice tests of arthropod preference and 

performance will be conducted on B. tournefortii vs. native host plants. 

Q3: Does the presence of B. tournefortii alter interactions between arthropods and native plants? 

Arthropods will be sampled and plant growth dynamics measured on plants in invaded, intact 

and restored sites. Arthropod abundance, diversity, trophic structure and plant performance will 

be compared among the 3 locations.  

Research Significance: The proposed research will quantify impacts of invasion on multiple 

trophic levels, providing novel insight into mechanisms structuring communities. I will identify 

vulnerable arthropod groups and investigate how they are impacted by this noxious weed. 

Conducting this research in the ecologically valuable Coachella Valley will directly impact 

conservation of endemic and threatened species. Results of my work will provide crucial 

information to improve mitigation of invasive species impacts and enhance eradication efforts. 

Institution Suitability: I have chosen to pursue my Ph.D. at the University of California, 

Riverside under the guidance of Dr. Matt Daugherty. He has extensive experience applying 

ecological theory to invasive species research and modeling ecological interactions. As a 

Cooperative Extension Specialist, he can facilitate the application of my research to real world 

problems both within and beyond academia. While I had opportunities to study at several 

prominent universities, I chose UCR for its abundant resources including equipment, greenhouse, 

lab and field-space. During my program, I will receive guidance from faculty including Dr. Rick 

Redak (Entomology), Dr. Michael Allen (Plant Pathology) and Dr. Jodie Holt (Botany). 
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