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New method for estimating mutation rate after
gamma-ray irradiation on growing plants
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Treatments

M &R0 2% HEEH 446 710 697 1726 2081
Number of tested plants at Ms

Mo cRM S h 2 R EER 5 9 5 7 3
Number of mutants appeared at Ma

TREEKE (a) 1.02% 1.27% 0.72% 0.41% 0.14%
The frequency of mutant (as)

Ms w3 & vie Ma BB RHEH 482 701 669 1711 2079
Number of tested Mz plant progenies

TRy SR L R 20 34 13 25 25
Number of progenies segregating mutant

TR AHE (F3) 4.15% 4.85% 1.95% 1.46% 1.21%
The frequency of mutated progeny

ERERR (2a2+ f3) - 6.2% 7.7% 3.4% 2.3% 1.5%

Estimated mutation rate
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Estimate of mutation rate is the primary concerns in
comparison of various kinds of mutagenic treatment, How-
ever, due to the large variation of size and complicated
status of mutated sectors in irradiated plants, the conven-
tional method of scoring mutational events often give a
large bias from the true value. In chronic irradiation for
whole life cycle, irradiation cover the two essentially di-
fferent stages which correspond to the pre- and post-stage
of the differentiation of male and female organ. Muta-
tion induced at the former stage will appear at the next

generation, whereas mutations induced at the latter stage

require one more generation for their appearance. As
for these two stages a different estmation method is neces-
sary for scoring mutational events. The new method pre-
sented here is able to estimate the true mutation rate,
irrespective of the stage of life cycle irradiated. When
the frequency of mutant appeared at the second and third
generation after irradiation were a2 and as respectively,
mutation rate per cell (P) can be calaulated as follows,
P=2as+4das
(A. Yamashita)



