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Spatial and temporal patternsof chickpea genotypes
(Cicer arietinum L.) root growth under waterlogging stress

A. Ganjeali, J. Paltaand N.C. Turner *

Abstract

The dynamic of root growth of chickpea genotypes; including Rupali (Desi) and Flip 97-530 (Kabuli)
were evaluated under waterlogging stress in a Glasshouse experiment at CSIRO, Perth, WA. during
2005. Root growth boxes (0.1x0.24x1.0 m) with one wall of glass were used as experimental units.
Data were analyzed based on Randomized Complete Block Design with three replications.
Waterlogging was induced when the first root reached 50cm. The water level was maintained on the
soil surface for 12 days. After that, waterlogging was finished by draining the root growth boxes. In
soil profile, root growth rate were calculated based on recorded information on transparent films during
growing season. There was positive and strong linear correlation between the root traits that were
measured in soil (direct measurment) and transparent films (indirect measurment). Decay and death of
roots caused a severe decrease on root growth rate during waterlogging, but root growth rate was
sharply increased at the end of recovery period on 0-40 cm layer of soil surface. In both genotypes,
spatial and temporal patterns of the root growth were different. Root growth rate was highest on distinc
time for each layer of soil profile. In both genotypes, RLD decreased with increasing soil depth.
Results showed that more distribution of root system on upper soil layers (0-40 cm) is a strategy for
chickpea plants, and so, soil management is very important on this layer. In stress and non stress
environments, Flip 97-530 showed better root characteristics than the Rupali during growing season, so
this genotype is probably more tolerate to water logging stress.

Keywords: Chickpea (Cicer arietinumL.), root, waterlogging stress.

1- Full Prof. of Crop physiology, CSIRO Plant Industry,. Western Australiaand Center for Legume in Mediterranean of Agriculture
(CLIMA), Faculty of Agriculture, University of Western Australia (UWA)



