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Abstract

Oat varieties have to be evaluated based on data from multiple environments (year and site) and for multiple traits. From a research perspective, it is always a question to ask whether few locations can sufficiently identify the correct genotypes. An equally valid question is to ask if fewer replicates or bulked samples are sufficient for determining certain traits. Proper answers to these questions can reduce test cost and improve breeding efficiency. Analysis of the first year data of a study in Canada for covered spring oats will be used in this poster. Breeding lines and check varieties (30 entries) were tested at 10 eastern Canadian locations (4 in Ontario, 4 in Quebec and 2 in Maritimes) and 3 western Canadian locations (2 in Manitoba and 1 in Alberta). Yield and grain quality traits were determined on a plot basis for all sites with some exceptions. Quality traits were estimated based on NIR prediction. Results show that:1) Repeatability (or heritability) across replicates were generally high for all traits at most locations, indicating that replicates may be reduced from 4 to 3 and bulk samples may be sufficient for accurate determination of most traits. 2) Yield has the most genotype by environment interaction relative to the genotype main effects, giving the lowest G/GGE ratio = 0.42 while groat content and oil gave the highest G/GGE ratio of 0.92 and 0.82 respectively. Other traits had intermediate levels of G vs GGE. To answer the question of number of sites required for genotype evaluation, bootstrap of 1000 permutations shows that at least 9 locations are needed to achieve a guaranteed minimum correlation of 0.8 for yield, relative to the genotype ranking based on all 13 locations. However, only 2 locations are needed to achieve this level of reliability for groat and oil. Four locations would be needed for the same criterion for protein. 
