
Fig. 1. 

Optimum Root Biomass for Maximum Grain Yield in Bread Wheat under Well-watered 
and Drought Field Conditions 

 

Bahman Ehdaie, Harun Bektas, Christopher E. Hohn, and J. Giles Waines. 
Department of Botany and Plant Sciences, University of California, Riverside, CA U.S.A.  

INTRODUCTION 
An optimum root system in wheat might enhance 
water and nutrient uptake under a drought 
environment without depleting soil moisture, thus 
improving grain yield. Information on the 
relationship between root biomass and grain yield 
is scarce in wheat. Our main objective was to 
determine optimum root biomass to maximize 
grain yield under well-watered and drought field 
conditions. 
 
MATERIALS and METHODS 
A set of 5 genotypes with different root biomass 
per plant, but with similar days to anthesis 
(NDA), to maturity (NDM) and plant height (PH) 
was selected from a RIL population derived from 
a cross Iran #49 × Yecora Rojo (Fig. 1 and Table 
1). These genotypes plus Yecora Rojo (YR) were 
planted in two experiments under well-watered 
(wet, a total of 412 mm of water)  and drought 
(dry, a total of 268 mm of water) field conditions 
at the University of California, Riverside in 2014. 
Traits including grain yield (GY) were measured 
and a stress tolerance index (STI, Table 3) based 
on GY was calculated. The relationships between 
root biomass measured in a glasshouse and GY 
and STI measured in the field were determined.  
 
RESULTS and CONCLUSIONS 
The covariate analysis of GY with NDA, NDM, 
and PH was not significant. Significant differences 
were found among the genotypes. The genotype × 
irrigation interaction was relatively low. Drought 
significantly reduced some traits including GY 
(Table 2). A quadratic pattern of relationship was 
observed between root biomass measured in the 
glasshouse with GY measured in the wet and dry 
field conditions and with STI (see Figures). GY in 
wet and dry field conditions was maximized at 
5.806 and 4.575 t /ha when root biomass was 1.630 
and 3.975 g/plant, respectively. STI was highest 
when root biomass was 3.5 g/plant. Over-sized 
root biomass reduced GY. 
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