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The effect of Gamma Irradiation on nucleolar activity, the presence of
chromosomal abnormalities and the efficiency of energy conversion as indicators
for mutation breeding in Triticum turgidum ssp. durum L. cultivar Orania

Abstract: The effect of gamma irradiation of kernels on nucleolar activity, mitotic index, as well as the number of bridges,
ring chromosomes, micronuclei and incomplete mitosis as indicators of metabolic activity and growth retardation, was
investigated in root tip cells of tetraploid wheat T. turgidum ssp. durum. The efficiency of energy conversion into growth was
used as an indicator for the optimal dosage for mutation breeding. Seeds of Triticum turgidum ssp. durum L. cv. Orania
(AABB) were given gamma irradiation dosages of 50, 150, 250 and 350 Gy. Root tips were fixated in La Cour’s 2BD from 17.5 to
47.5 h after the onset of imbibition to study the first mitotic division and its consequences on the cells that were in G2 and G1
phases at the time of gamma irradiation. Untreated material produced a maximum of four nucleoli formed by the nucleolar
organizing regions (NORs) on chromosomes 1B and 6B. In irradiated material additional nucleoli were noted in the nuclei
and nucleoli were also noted in the micronuclei. Highly significant increases in the number of bridges, micronuclei, ring
chromosomes and interphase cells with incomplete mitosis occurred at different irradiation intervals. The efficiency of
energy conversion into growth retarded accordingly with an increase in gamma irradiation dosages. The increase in number
of nucleoli in the nucleus was due to incomplete mitosis and the overall increase in nucleoli in cells was due to activation of
the NORs on chromosome 1A in micronuclei. The efficiency of energy conversion into growth decreased due to cell death and

energy used for repairing of damaged cells.
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