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Abstract (300 word limit)
A 50% growth reduction of seedling height (GR50) after acute gamma irradiation of dormant kernels is widely used as a measure of irradiation damage to obtain the ideal irradiation dosage for mutation breeding. It became clear in recent years that the GR50 is not sensitive enough to predict the ideal gamma irradiation dosage for mutation breeding and it predicts a value that is higher than ideal. The study aims to investigate methods to determine the optimal dosage for mutation breeding in seed propagated plants. The genus Triticum is used as a model for the determination of the effects of gamma irradiation on plants because it is a polyploid complex. The efficiency of energy conversion into growth is promising as an indicator for the prediction of the optimal dosage for mutation breeding that makes use of seedling growth as well as the energy used to obtain that growth:
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The efficiency of energy conversion into growth is therefore compared with nucleolar activity, that is also a measure of metabolic activity and an indicator of incomplete mitosis. During incomplete mitosis, the chromosomes divide but are still packed in the same nucleus and cytokinesis doesn’t take place. The appearance of chromosomal abnormalities in the form of bridges, fragments and ring chromosomes leads to changes in the mitotic index and incomplete mitosis. Infertility occurs due to chromosomal abnormalities in the form of deletions, inversions and duplications. The appearance of branched ears in M1 plants gives an indication of resistance to gamma irradiation differences between species/cultivars/breeding lines. All these indicators are placed in relation to disease resistance mutations to obtain a dosage range that is optimal for mutation breeding. 
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