
2020 PhD Position in Plant-Herbivore-Microbe Interactions 

 

The Burghardt Lab at the University of Maryland College Park (UMDCP) is recruiting a Ph.D. 

student to participate in a funded 5-year USDA-NIFA Project: “Safeguarding soybeans against 

climate change: Identifying the role of rhizobial diversity in moderating drought and herbivore 

stress”. Ideal start date is spring/summer 2020 but fall 2020 is possible for the right candidate. 

The PhD student will have guaranteed funding for 5 years including summer stipend support and 

health benefits through a combination of RA, TA, and fellowship positions. 
 

The student will be based in the lab of Dr. Karin Burghardt (Entomology Department- UMDCP) 

and work collaboratively with Drs. Kimberly (LaPierre) Komatsu and John Parker of the 

Smithsonian Environmental Research Center (SERC). The team will investigate whether/how 

the diversity of rhizobial bacteria in soybean root nodules impacts plant resistance to both 

drought and herbivore stress. The project will combine field observational and experimental 

work across UMD’s extensive research farm network with greenhouse experimental inoculations 

and simulated drought. The project is an opportunity to answer important basic ecological 

questions within an applied agricultural system with ramifications for real world food production 

in variable environments. The student will also work with the PIs to develop their own research 

questions within the context of the broader project goals (see below for full abstract). For 

example, the student may focus on plant-microbial interactions, plant-herbivore interactions, 

and/or plant physiological responses to drought stress. 

 

The student will earn their PhD within the UMDCP graduate program through either the 

Entomology department or the Biological Sciences interdisciplinary BEES concentration in 

Behavior Ecology Evolution and Systematics. The collaborative nature of the project creates 

additional opportunities to utilize the Smithsonian’s extensive research and museum facilities. 

UMDCP and the Smithsonian are part of a vibrant ecological community in the DC/Metro area, 

with ample opportunities for outreach though the UMD extension program and to collaborate 

with nearby universities, federal and state agencies, SESYNC, and NEON.  

 

Skills required: Bachelors in biology, environmental science, microbiology, plant sciences, 

entomology or related field with substantive work/research experience OR Master’s degree in 

same; organizational skills; ability to work with a diverse and collaborative team; ability to learn 

and apply new skills.  

 

Skills highly regarded: Data analysis and management skills; experience working within 

greenhouse/field experiments; lab skills in culturing microbial communities/molecular 

techniques, identifying and working with insect herbivores, or plant trait and physiology 

measurements; previous scientific writing and communication experience. 

 

Interested students should submit a pre-application package to kburghar@umd.edu by Sept 30th 

2019. Applications will be reviewed beginning immediately and continue until the position is 

filled or the search is closed. It should consist of a single pdf file that includes (i) a CV (ii) 

contact information for 3 references and (iii) a cover letter explaining the applicant’s interest in 

the position and previous experience. Please title the pdf as: “yourlastname_phd2020.pdf”. 

Applicants can include unofficial transcripts/test scores, but they are not required. 

http://www.burghardtlab.org/
https://serc.si.edu/labs/ecosystem-conservation
https://serc.si.edu/labs/terrestrial-ecology
http://entomology.umd.edu/
http://www.bisi.umd.edu/
mailto:kburghar@umd.edu


Full Grant Abstract: Soybeans are a leading component of global sustainable agriculture and 

food security because of their high protein content and relatively low fertilizer demands, due to 

their nitrogen-fixing rhizobial mutualists. In the United States, soybeans are the largest crop by 

acreage and the second largest cash crop at $41 billion annually. However, soybean farming is 

environmentally costly due to intensive pesticide use, and economically risky due to nearly 

complete dependence on rainfall. Although soybeans can simultaneously associate with multiple 

rhizobial strains, and different strains are differentially tolerant of drought and other stressors, 

nearly all research and agricultural applications emphasize single-strain inoculations. Here, we 

borrow from Biodiversity-Ecosystem Function theory to predict that rhizobial strain diversity 

may buffer soybeans against crashes by providing complementary benefits during drought and 

herbivore stress, a phenomenon termed the “ecological insurance effect”. We test this hypothesis 

with greenhouse experimental assays in combination with distributed surveys and experiments in 

the extensive Maryland Soybean Varietal Trial Farm Network. Specifically, by altering the 

structure of soybean microbial (rhizobia) communities, we posit improved crop performance and 

stability and lower costs for farmers through reduced reliance on pesticides, irrigation, and 

fertilizer. The end goal of this research is to inform the development of innovative and 

sustainable solutions to address the threat posed by an increasingly variable climate, which is 

projected to limit the productivity of the soybean production system in coming decades.  

 


