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Inflorescences of several mutant shoots produced af-
ter chronic gamma-rays irradiation of Yellow Delaware.
Figure 1, mutants in flower color. Fig. 2, mutants
in inflorescence size. Fig. 3, mutants in inflorescence

shape.

45 3 Figure 3 Leftmost in each figure is an unirradiated control.
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e Table 1. Relationship between chromoso-

me number and inflorescence size

%% s % ﬁ ; (YellO\y Delaware)

vy — ,
Rt \N ¢ 2 BOER EREK EOTFHEE
) L Average diameter
A: e N g 1% No. of No. of ofv?flzfll%resclence
3 ‘o % chromosomes mutants ( ) (+ SE)
" . . a.»é . cm) (+ S.E.
W;& o g\ i 49.5-52 4 10.29+1.12
& Ce § N i\ N 53 7 12, 07 £0. 40
{ &7 ' § é
) o Q ' o 54, 54.5 5 12.73+0.71
b ¢ RN D 55 6 13.76%0. 16
o h%éiﬁ i 55 (Control) 13.8340. 10
? :

AR

fmr—F5927DN vV~ —RBEHE
W e B D DR R VT B (R TR G
o kI Db, (A)50A & (B)527 1% +
OB R ORmRER Shicb
», (C)534, (D)54ER, KHEEHef
th, (B L 110 koY@ hrna b
5o

Somatic chromosomes in the root-tip

cells of several shoots produced after ga-

‘?ﬂ g:‘l 4 ' " ¥ mma-rays irradiation of Yellow Delaware.

LN o ‘ \ £ : (A) 2n=50 and (B) 2n=52 in the same

c\"{ ! o root tip of a chimeric shoot, (C) 2n=53,

C :: E : (D) 2n=>54, arrow shows a very short

chromosome, and (E) 2n=110.,
# 4 Figure 4

Potted plants of Chrysanthemum wmorifolium CV. Yellow Delaware and Delaware were irradiated chronically
with 60 Co gamma rays in the gamma field in October, 1967. The total exposures applied were 5, 10 and 20
kR, at rates of 0.1, 1 and 2 kR/day respectively. In the spring following irradiation, some of the shoots
from the plants treated with 10 and 20 kR were whole (not partial) sports with respect to flower characters,
but none of the new shoots from the 5 kR treatment was a whole sport. Frequent occurrence of the wholetype
sports at higher exposures supports our earlier work with Anfirrhinum majus and Lycopersicon esculentum
demonstrating that larger mutation sectors can be obtained by means of internal disbudding by radiation treat-
ments, that is, by severely damaging an already-existing meristem and by making that meristem reorganize from
a small number of surviving cells. In the fall, however, almost all sports observed were of whole type. More
sports were induced at higher exposures. . Interesting was the frequent occurrence of reciprocal color changes
between red and yellow (from yellow to red for Yellow. Delaware and vice versa for Delaware, see lower two
inflorescences of Figure 1.). The same has been observed previously by Nakajima.

Some other flower-color changes were those of intermediate tints (upper inflorescence of Figure 1). All distinct
morphological mutations, such as smaller inflorescences (Figure 2) and tubular florets (Figure 3), were induced at
the highest exposure. Cytological examination of 19 mutants and 12 apparently normal shoots produced after
irradiation revealed that the somatic chromosome numbers ranged from 49 to 55 with an exceptional doubled
number of 110.

Some of the shoots were chimeric cytologically (Figure 4). None of the shoots examined had higher chromo-
some numbers than the control plants (2n=55) except for the 110-chromosome shoot. More reduction of chromo-
some number was caused with higher exposures. The mutants in inflorescence size and/or in floret shape proved
to -have lost more chromosomes on the average than did flower-color mutants and apparently normal shoots.
Among the flower-color mutants, those with reciprocal color changes between red and yellow had lost a smaller
number of chromosomes than had other flower-color mutants. A positive relationship was confirmed between
chromosome number and inflorescence size, i.e., the shoots with fewer chromosomes tend to have smaller inflores-
cences (Table 1).

Cytological part of this study was carried out by Dr. S. Ichikawa, Faculty of Agriculture of Kyoto University,
as a short term collaborator, (K. Yamakawa)



