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ABSTRACT
Lentil (lens culinaris M.) is an important cool season food legume and plays a significant role in human and animal nutrition and also for management of soil fertility. The high cost of irrigation water in Northern Sudan requiring many farmers to consider deficit-irrigating for future agricultural expansion.  The study was conducted for two consecutive winter seasons (2014/15-2015/16) at the Hudeiba Research Station Farm to investigate the effects of deficit irrigation imposed at different development stages and throughout the growing season on seed yield and water productivity of lentil.   Aribo cultivar was grown under six irrigation treatments at developmental growth stage, in which one-irrigation was skipped at some of growth stages (vegetative I3, flowering I4, pod setting I5 and repining stage I6) and irrigation without skipping with intervals of 10 days (full irrigation)  as control I1 and  Irrigation every 15 days (moderate water stress throughout the growing season) I2. The experimental design was randomized complete block design with three replications. The parameters studied were: number of pods per plant, number of seeds per pod, 1000-seed weight, seed yield, crop water productivity (CWP) and irrigation water productivity (IWP). The results revealed that the greatest amount of irrigation applied water and seasonal crop water use were observed in the full irrigation and significantly reduced through the use of deficit irrigation. Deficit irrigation imposed at pod setting and throughout the growing season decreased irrigation applied water (I) by 22%, while deficit irrigation at vegetative, flowering and ripening stages decreased I by 12 % in comparison with the full irrigation. On the other  deficit irrigation imposed at flowering and pod setting stages, compared to full irrigation significantly reduced the seed yield by 28%, whereas the not significant reduction was 12% when  imposed  throughout the growing season and 7%  when at vegetative and ripening stages. The highest values of CWP and IWP were obtained from deficit irrigation imposed throughout the growing season, while the lowest ones were observed on deficit irrigation imposed at flowering stage. The most sensitive stages of lentil to water are the flowering and pod setting stages. It can be concluded that deficit irrigation imposed throughout the growing season, during vegetative and ripening stages of lentil may provide an options for minimal yield reduction with limited supplies of irrigation water.  
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