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“Crossing-Within-Spike-Progeny method”
An Effective Method for Selection of Mutants in Cross-fertilizing Plants
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Isolation by bagging of spike-progenies from recurrently irradiated populations of Italian ryegrass
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£1 A2NVTY 77 AORMMBER TR RN TR Frequency of chlorophyll mutations in Italian ryegrass populations recurrently
PERELE Y EOEGRERONBEE treated 'with gamma-rays or ethyleneimine.
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Treatment Observed Mutated Mutation Frequency

RORC MR | REE B | T my
Progenies Plants Progenies Plants Progeny Plant
MREHK (control) 100 34,267 15 113 15.0 0.33
r#t (r —rays) 10kR °M, 96 96,238 38 848 39.6 0.88
20kR M, 100 101,879 59 1,643 59.0 151
- 30 kR M, 102 90,820 72 1,701 70.6 1.87
0.05% °M, 97 63,429 34 622 35.1 0.98
0.10% °*M, 100 75,908 56 770 56.0 1.01
| 0.15% °M, 100 70.048 50 T44 50.0 1.06
r# (r —rays) 30kR °M;y 288 214,300 133 3,595 46.2 1.67
El 0.15% °M, 213 262,000 161 4,792 51.4 1.83
MY 4 S0KR "My | 100 28,000 10 35 | 100 0.12
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An Effective Method for Selection of Mutants in Cross-fertilizing Plants

The use of induced mutations for improvement of
seed propagating plants has so far been confined to self-
fertilizing species. The selection methods which have
been proven effective for obtaining of mutants in self-
fertilizer are not valid for cross-fertilizing plants. In an
open pollinating plant population mutated genes are
involved as heterozygotes which can hardly be discrimi-
nated from normal plants due to recessive nature of most
of the mutations. Hence, adopting of a method of
inbreeding is essential for obtaining mutants as recessive
homozygotes from the treated population. A method
which the author call Crossing-within-Spike-Progeny
(CSP) Method was found to be very effective for screen-
ing of mutants in Secale cereale and Lolium multiflorum.
The procedures of the method are composed of (1) taking
seeds separately from each spike of the treated popula-

tion, (2) sowing the seeds in hill plots in the next

generation, (3) isolating each hill from others by bagging
all the plants of each hill at flowering time, and (4) taking
seeds from each hill and sowing them for\ selection of
mutants. To make the frequency of mutated genes in the
population before begging higher and to enlarge the
mutated sector within spike make the method more
effective. Recurrent mutagenic treatments for successive
generations answer these two requirements. Unlike in a
self-fertilizer, seed sterility did not increase with recurrent
treatments. The frequency of progenies with chlorophyll
mutants reached to as much as 70% after 6 cycles of 30
kR of gamma-ray exposures when the CSP method was
adopted. Thus, the Crossing-Within-Spike Progeny
method accompanied by recurrent mutagenic treatments
is recommended for getting mutants in cross-fertilizing

plants. (Yasuo Ukai)



