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ABSTRACTS 

These descriptions are meant to serve as succinct, accurate descriptions of the proposed work when separated 
from the application. 

PROJECT OBJECTIVE:  (Provide a one to two sentence, non-technical description of the project’s overall objectives and key 
milestones.) The overall goal of this research is to advance our knowledge of molecular and biochemical 
adaptations displayed by plant roots that increase the efficiency of phosphorus uptake under phosphorus 
deficiency conditions.  

TECHNICAL ABSTRACT FOR EXPERT REVIEWERS: 
Phosphorus (P) is one of the most limiting nutrients for plant growth and development on much 

of the world’s arable land. Improvement of nutrient acquisition in crops is considered critical for 
economic, humanitarian, and environmental reasons. The well characterized legume white lupin has 
proven to be an illuminating model for plant adaptation to low phosphorus (–P). White lupin adapts to  
–P by the development of short, densely clustered lateral roots called proteoid (or cluster) roots. The 
use of white lupin as a model plant for plant adaptation to P deficiency is restricted due to white lupin’s 
recalcitrance to transformation. My recent success in the transformation of white lupin roots 
(unpublished result), in combination with the use of RNAi-based gene silencing, offers great promise 
for analyzing expression, regulation, and function of –P induced genes in proteoid roots.  
Genes of interest for functional characterization in regard to their role in adaptation to P deficiency 
include genes with homology to genes with possible regulatory function such as calmodulin and a 
Ca2+-binding protein. These genes have been shown to be up-regulated in proteoid roots of P-deficient 
white lupin, but have not been functionally characterized. The proposed experiments combine analysis 
of genes with possible regulatory function in the adaptation to P deficiency with the establishment of 
genetic tools in the important model plant white lupin. 

EXECUTIVE SUMMARY  [NON-CONFIDENTIAL, 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.  Do not include proprietary or confidential 
information.  This may be distributed before the funding decision has been finalized. 

Phosphorus (P) is second only to nitrogen as the most limiting nutrient for plant growth and 
development on much of the world’s arable land. The use of P fertilizer to overcome this problem has 
devastating ecological consequences. Run-off P is considered the main cause for eutrophication of 
lakes and estuaries. In addition, world resources of inexpensive rock phosphate are estimated to be 
depleted in as little as 60 years. Moreover, inexpensive P-fertilizers are not available in the tropics and 
subtropics where most of Earth’s population lives. The well-characterized legume white lupin (Lupinus 
albus L.) is an illuminating model system for understanding plant adaptations to low P habitats. 
However, its use as a model plant has been restricted by the limited set of biotechnological tools 
available for this plant species. The proposed experiments are designed to establish new genetic and 
molecular tools to characterize nutrient-stress responsive genes of unknown function in proteoid roots 
of white lupin. The long-term goal of this research is to increase the ability of other crop plants to adapt 
to low P, and thus to drastically reduce the need for P-fertilizer. 
 


