
  

Proceedings 2019, 36, 212; doi:10.3390/proceedings2019036212 www.mdpi.com/journal/proceedings 

Abstract 

Characterizing Genetic Variation in Late, Deep 
Wheat Root Architecture to Improve Yield and Yield 
Stability under Terminal Water Stress † 
Kanwal Shazadi *, Karine Chenu and Jack Christopher 

Queensland Alliance for Agriculture and Food Innovation, The University or Queensland, Toowoomba,  
QLD 4350, Australia; karine.chenu@uq.edu.au (K.C.); j.christopher@uq.edu.au (J.C.) 
* Correspondence: j.christopher@uq.edu.au or shazadi866@gmail.com 
† Presented at the third International Tropical Agriculture Conference (TROPAG 2019), Brisbane, Australia, 

11–13 November 2019. 

Published: 10 April 2020 

Abstract: Root systems play an important role in crop performance particularly under rain fed 
conditions. Root architecture is key in determining the ability of crops to extract water at various 
soil depths. In many rain fed production regions, opportunities to improve yield through changes 
in management practices are limited. Thus, genetic solutions to improve yield under water 
limitation are required. We postulate that in drought-prone environments, genotypes with greater 
yield and yield stability can be developed by breeding for genotypes with favorable root systems. 
We studied wheat root architecture late in the developmental cycle. Narrow and deep root systems 
may help wheat to extract more water at depth late in the season and give an advantage to yield 
and yield stability where crops rely on stored moisture deep in the soil. To improve yield stability 
in rain fed regions, an effective phenotypic method is needed. However, studying root traits in 
mature field-grown crops is extremely challenging. A PVC tube method was developed and has 
been used to identify genotypic differences in root architecture late in crop development. 
Identification of root traits to improve deep water uptake late in crop development and the 
development of phenotypic methods to identify genetic sources of such traits will assist breeders to 
improve yield and yield stability in water-limited environments. 
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