
Geophysical Research Abstracts
Vol. 16, EGU2014-2337, 2014
EGU General Assembly 2014
© Author(s) 2014. CC Attribution 3.0 License.

The Importance of Juvenile Root Traits for Crop Yields
Philip White (1), Michael Adu (1,2), Martin Broadley (1), Lawrie Brown (1), Lionel Dupuy (1), Timothy George
(1), Neil Graham (2), John Hammond (3), Rory Hayden (2), Konrad Neugebauer (2), Mark Nightingale (4),
Gavin Ramsay (1), Catherine Thomas (2), Jacqueline Thompson (1), Jane Wishart (5), and Gladys Wright (1)
(1) The James Hutton Institute, Dundee, UK, (2) University of Nottingham, Sutton Bonington, UK, (3) University of Reading,
Reading, UK, (4) Elsoms Seeds, UK, (5) University of St Andrews, St Andrews, UK

Genetic variation in root system architecture (RSA) is an under-exploited breeding resource. This is partly a con-
sequence of difficulties in the rapid and accurate assessment of subterranean root systems. However, although the
characterisation of root systems of large plants in the field are both time-consuming and labour-intensive, high-
throughput (HTP) screens of root systems of juvenile plants can be performed in the field, glasshouse or laboratory.
It is hypothesised that improving the root systems of juvenile plants can accelerate access to water and essential
mineral elements, leading to rapid crop establishment and, consequently, greater yields. This presentation will
illustrate how aspects of the juvenile root systems of potato (Solanum tuberosum L.) and oilseed rape (OSR; Bras-
sica napus L.) correlate with crop yields and examine the reasons for such correlations. It will first describe the
significant positive relationships between early root system development, phosphorus acquisition, canopy estab-
lishment and eventual yield among potato genotypes. It will report the development of a glasshouse assay for root
system architecture (RSA) of juvenile potato plants, the correlations between root system architectures measured
in the glasshouse and field, and the relationships between aspects of the juvenile root system and crop yields under
drought conditions. It will then describe the development of HTP systems for assaying RSA of OSR seedlings, the
identification of genetic loci affecting RSA in OSR, the development of mathematical models describing resource
acquisition by OSR, and the correlations between root traits recorded in the HTP systems and yields of OSR in the
field.


