Screening of wheat mutant genotypes for improved grain yield under water deficit conditions 
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Abstract
Climate change has created increased spans of inevitable water scarcity globally and is considered as one of the serious threats to agricultural production. An experiment was conducted to evaluate the performance of gamma-induced M4wheat mutants (Bhittai and Kiran-95) under different water regimes. The material consisted of 70 mutants in M4 generation, 36 mutants from Bhittai and 34 from Kiran-95 along with 02 parents. The experiment had three irrigation treatments: Treatment-I (T-I, zero irrigation), Treatment-II (T-II, two irrigations) and Treatment-III (T-III control with four irrigations). The results indicated that the mutants of Bhittai had significant increase in the yield which accounted12.15 %, 11% and7% over (wild type), whereas the mutants of Kiran-95 depicted10%,17% and 7% higher yield in T-I, T-II and T-III, respectively than wild type. Correlation analysis revealed positive and significant association between biomass and grain yield kgha-1 in both the mutant populations of Bhittai (r=0.6119***) and Kiran-95(r=0.8645***). Similarly, grains per spike and main spike yield were also positively and significantly associated in Bhittai (r=0.7391***) and Kiran(r=0.7356***) mutants. Whereas, drought susceptibility index (DSI) was negatively related with grain yield kgha-1 and positively associated with spike length. Wide variation in DSI and RY (relative yield) values were observed among the mutants. DSI values (grain yield) ranged from -0.03 to 2.29 and -0.1 to 1.73 for the mutant populations of Bhittai and Kiran-95, respectively. The mean RY values were 0.79 and 0.8 for full irrigation and 0.64 and 0.71 for zero irrigation treatments of Bhittai and Kiran mutants, respectively. Principal component analysis (PCA) was used to validate the results; as genotypes with high PC1 and low PC2 were required. Results indicated that Bhittai (M8, M10, M14, M15, M16, M17 and M29), and Kiran mutants (M2, M6, M9, M11, M12, M15 M23, M24, M25) can perform better in both stressed and normal conditions. The mutants from both groups with less DSI value and greater RY values (DSI<1 and RY>mean RY) can be used to create improved germplasm/varieties with high yield potential and stability for drought prone areas.

