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Mutation Induction with Ion Beam Irradiation in Rose

AR AR & fHRE R & O AADEIZKD
RN ERREEH T ML STk
D, FTLWERF L LTHFEINTWB A F v
E— 2128\ TE ZOHEMAHEWS L, WfED
BHREXNTWS, LAALAMNS, flyiEsemniE
IZ& > TIZHMIEENTE R\, & B W0IERhEE
MNENZDICHEASH LR DE 55, HFEHE
TEPEVEMI DR BEREIC B W TSRS
TEFAIMEHEELT, UODRLED S,
ZOFREBLZL DOEYTHEABETHD, Z
DHBEIZED F 25 TENVEREAES I, 0
O»rDFEFEIMEH I TWDE, FZT, E#E
BEHELWEDDOEDTHB/3F 2k E L
T, A AV E—2BBHEHEUDREL EZ AW
BHER ST EIZDWTRRET L 72,

INTEFE ALy VI = AHE LA, —
FEIZ% K OFICHETT 5 728, BEFEEEIN THE
LT3 OMIEE % BBER & Lz, IEF
1EFOICT D 55, FE LICET TR
(MS FHAEHIZ BA2mg/l, NAAO. 0lmg/l, ¥
2§ 2%, 38K 0.9% =M A=, H
REFET I ESEFZEFTDOAVE Y4 o a b
gy AERWT, ANY Y AAF Y (‘He,
100MeV) , WA+ >~ (*C™, 220MeV) % HA
U7, I EINAELSHEL-HAEH T &
I 3T CTHEA T, ZO%MEL =M% X

X1 44— siEsh
Fig.1 Mutants induced with ion beam irradiation
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A. Original variety ‘Orange Rosamini’
D. smaller number of petals
G. reddish flower color
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B. intense flower color C. smaller number of petals

E. petals edged with small teeth

H. smaller flower size, smaller number of petals
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Table 1. Effects of 100 MeV helium ion irradiation to axillary buds of ‘Orange Rosamini’ on mutation induction.
weE iE R OAZ ERENMG O N E ERVEE EWIBE
Dose (Gy) No. of irradiated buds ~ No. of buds induced mutants Phenotypes of mutants
2 o ) Teas, 1E5rm
Intense flower color, smaller number of petals
18, 1EE (2)
2 17 o Flower shape, smaller flower size (2),
10 8 ) 1N, TEIHD
petal shape, smaller number of petals
5 12 0 e, TG
Petal shape, light flower color
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Table 2. Effects of 220 MeV carbon ion irradiation to axillary buds of ‘Orange Rosamini’ on mutation induction.
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Dose (Gy) No. of irradiated buds ~ No. of buds induced mutants Phenotypes of mutants
Tetais, 16
100 7 2 Intense flower color, flower shape
16E
" 10 L Flower shape
50 12 0 e b
40 11 1 Smaller number of petals
30 11 0 RN
20 10 0 Smaller fl .
10 10 1 maller flower size
{EEKR, LB @), ek, LEPPk
5 17 7 Bigger flower size, smaller number of petals (4),

light flower color, reddish flower color

Mutation Induction with Ion Beam Irradiation in Rose

Repeated cutting back is the method for
establishment of solid mutants and that
enables to use in many species. In gamma
rays and X rays, a lot of mutant varieties
were isolated by this method after irradia-
tion. In this study, we investigate the
efficiency of mutation induction by ion beam
irradiation to axillary buds in combination
with repeated cutting back in rose.

The rose cultivar ‘Orange Rosamini’ was
grown by in vitro culture for keeping their
stems thin. The stems were cut at one node
with one bud, and they were plated in an
upright position with an MS medium
supplemented with 2 mg/l BA, 0.01 mg/l
NAA, 2 % sucrose, and 0.9 % agar. They were
irradiated with various doses of 100 MeV
helium ion irradiation and 220 MeV carbon
ion irradiation using an AVF cyclotron in
JAERI. After irradiation, buds were plated
on new media. Elongated shoots were cut in
a short stem with a few buds and then plated
on new media. Afterwards, newly elongated
shoots from those buds were treated in the
same manner. After treatments like these
during in vitro culture, plants raised were
rooted and acclimated and the {flower
characteristics were investigated in applying
repeated cutting back.

Using helium ion beam irradiation,
mutations were induced in plants derived

from 9 irradiated buds into 56 ones in
‘Orange Rosamini’ (Table 1). Using carbon
ion beam irradiation, mutations were
observed in plants derived from 12 irradi-
ated buds to those derived from 88 ones in
‘Orange Rosamini’ (Table 2). With both types
of ion beam irradiation, mutations were
induced with high doses and with doses so
low that the influence of the irradiation on
survival was hardly observed.

With either type of ion beam irradiation,
mutants in the number of petals and in
flower shape were induced. In flower color,
intense flower color, light flower color and
reddish flower color were obtained, but novel
mutants in flower color were not observed
(Fig. 1).

These results suggest that ion beams could
be utilized as a mutagen with the combined
method of irradiation to axillary buds with
repeated cutting back.
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