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Methods
Germination

• 28 rhizobia strains x 10 reps (5 wet 5 dry) + 20 controls (10 wet,10 dry) 100 clover seeds, 

counted daily for 7 days

Biofilm Production

• 28 strains x 6 reps + sterile controls + standard curve in 2 x 96 well plate, incubated, and 

read on plate reader after 48 hours

Introduction

• Background: Rhizobia serve as model 

system for examining 

how phenotypic changes in rhizobia influence 

the plant

• Rhizobium-legume symbioses 

result in the formation of nodules on 

the root systems of host plants

• Compositional and functional changes in 

microbial communities facilitate the host 

plants’ response to environmental stressors 

(i.e.; drought stress)1

• Physiological effects of soil 

moisture on microbial communities result 

in specialized communities that can tolerate 

much low soil-moisture habitats while others 

are limited to high soil-moisture 

environments.1

• This suggests microbial communities 

can assist in maintaining plant fitness when 

exposed to nonideal environmental 

conditions.1,2

Project Description
Goals

• Phenotype 28 strains of rhizobia and how 

they influence plant germination under wet 

vs dry conditions:

• Assessing rhizobia phenotypes associated 

with drought tolerant trait:

• -Identify rhizobia biofilm production

• -Identify rhizobia moisture niche

• Hypothesis: Rhizobia impacts on plant 

germination under dry conditions is 

influenced by drought tolerant traits in 

rhizobia.

Results Conclusions
• The influence on germination of clover 

plants by rhizobia strains differed between 

wet and dry conditions but was not 

directly correlated to biofilm production 

but by the plasticity of rhizobia under wet 

vs dry conditions.

Biofilm production by 

rhizobia strain

Percent germination under wet vs. Dry conditions by rhizobia strain

Future Work
• Further examining phenotypes of rhizobia 

strains and impacts on plant fitness under 

drought
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