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Specific Variation in Shoot Growth and Root Traits under 
Waterlogging Conditions of the Seedlings of Tribe Triticeae Including 
Mizutakamoji (Agropyron humidum)
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Abstract:  Waterlogging stress is an important limiting factor for wheat and barley 
production. Waterlogging tolerance was evaluated in the seedlings of seven species from the 
tribe Triticeae, including wheat, barley, durum wheat, rye (diploid and tetraploid), triticale, 
einkorn wheat, and Mizutakamoji (Agropyron humidum), to acquire basic information 
about their variation in waterlogging tolerance and to elucidate opportunities for genetic 
improvement of waterlogging tolerance in cultivated wheat and barley. The seedlings at the 
one leaf stage were subjected to waterlogging for 0 (Control: CT) or 12 days 
(Waterlogging: WT) in plastic cups (12 cm tall, 8 cm in diameter), and the morphological 
traits of shoots and roots were measured. Shoot dry weights (DW) of wheat (cv. Norin 61) 
and barley (cv. Benkeimugi) were lower under WT by 73% and 59%, respectively, than 
those in CT. Of all the evaluated genotypes, only A. humidum showed no reduction in 
shoot DW under WT. The relative shoot DW (W/C in shoot DW; proportion of shoot DW 
in WT to that in CT) was significantly correlated with relative root DW (W/C in root DW). 
The W/C in root DW correlated significantly with W/C in the number and length of 
adventitious roots, and with W/C in frequency of branching roots on the seminal root, 
suggesting that development of adventitious roots and branching roots under WT might be 
related to waterlogging tolerance in tribe Triticeae. The results of this study indicated that 
wild species of tribe Triticeae, such as A. humidum, might be useful resources to analyze 
waterlogging tolerance in cultivated wheat and barley.
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