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ABSTRACTS 

These descriptions are meant to serve as succinct, accurate descriptions of the proposed work when separated 
from the application and will be posted on the CSUPERB web site if funded. Use only  single-spaced, 12 point 
Times New Roman font. See instructions.  

PROJECT OBJECTIVE: (Provide a one to two sentence, non-technical description of the project’s overall objectives and key 
milestones.)  
The plant Arabidopsis thaliana will be used as a model to study the effects of acidic soils on crop 
productivity. In particular, we will identify ecotypes of A. thaliana that display differential sensitivity to 
acidic soils and we will characterize the molecular response of A. thaliana to changes in soil pH.  

TECHNICAL ABSTRACT FOR EXPERT REVIEWERS:        
Soil pH can have dramatic effects on crop productivity. In the acidic soils of many tropical and northern 
temperate regions, crop yields are generally poor, precluding the development of sustainable agricultural 
systems. Despite recent evidence demonstrating that extracellular pH is a potent regulator of gene 
expression and cellular physiology in bacteria, fungi, and animals, virtually nothing is known about how 
plants respond to changes in extracellular/soil pH. Of central importance is the question of how acid-
tolerant and acid-sensitive plants/cultivars/ecotypes differ in their response to changes in soil pH. We 
propose to use the model plant Arabidopsis thaliana to study plant response to extracellular acidification. 
First, we will use an in vitro growth assay to screen a geographically diverse collection of A. thaliana 
ecotypes for differential sensitivity to acidic extracellular pH. Second, we will use genome microarrays to 
examine how differing extracellular pH (6.0, 5.25, 4.5) differentially regulates global patterns of gene 
expression in the roots of A. thaliana ecotype Columbia. This research will lay the groundwork for an 
NSF Research in Undergraduate Institutions (RUI) grant focused on a comparative analysis of acid-
tolerant and acid-susceptible A. thaliana ecotypes using genomic and metabolomic approaches. In the 
long term, this work may contribute to the development of acid-tolerant crop cultivars for cultivation in 
tropical and northern temperate regions. 
 

EXECUTIVE SUMMARY  [NON-TECHNICAL ABSTRACT FOR PUBLIC INFORMATION OR PROGRAM PROMOTION]: 
State in layman's terms the application’s broad, long-term objectives and specific aims, making reference to the potential 
public benefits of the project relevant to California.                                                                                             
Acidic soils, which are prevalent in northern temperate and tropical regions of the world, are a significant 
problem for agriculture. Because most crops grow poorly in acidic soils, many developing countries in 
the tropics struggle to establish the sustainable agricultural systems that can support their populations. We 
will use the plant Arabidopsis thaliana as a model to study the effects of acidic soils on crop productivity. 
Toward this end, we will screen a geographically diverse collection of A. thaliana ecotypes to identify 
differences in their sensitivity to soil acidity. In addition, we will examine how changes in soil acidity 
affect global patterns of gene expression in a single A. thaliana ecotype. The results of these preliminary 
studies will form the basis of a National Science Foundation grant application that will be focused on a 
comparative analysis of the molecular biology and physiology of acid-tolerant and acid-susceptible 
ecotypes of A. thaliana. Ultimately, this work may contribute to the development of acid-tolerant crop 
plants for use in tropical and northern temperate regions. 


