77 =A)NV=2—2X No. 35

Technical News No. 35

| ISSN 0285 — 1962 |

AR E &S, Institute of Radiation Breeding
R 252 A,

February, 1990

¥ b o+ CORBEEIRS & H 2 BEEOWAI & BEROIA

Variability on callus generators derived from chronically-irradiated plants in sugarcane

REFIENE Y ORARERERE T, JE+ 2 St
SRERKZHE L, RALROFELCEHELEY S 5
HEDRFES KD bNTE, 2 TINLORIEEK
ETDHIDI, FrUFEEREFMEYE LT, B
RIS LA R AT A T itk > T, BEAMLMEE
ISR RERAE SHE THAET 5 HEEER L1,

HYI=7 4= VFIZH P FEOYHEEZ DT
T, 90 HEHEE & 1545 S B 21T - 7 i © $has
ERY, EEHEH ECBE ALV ZEFLE L, 30kR KX
TRAWER OEGEE AV ZMEEEDE T AE 5h, 10
kR & 0kR X TREIFT, #V2#RBIIEH B
L, 2REOHMEMEYID > B 1895 Mk % B i
L

MEEX & & D BB O SR 1 T ER I
F—EDMEMAZ LD - 7228, BEHRESS B3R EE
FIgIEGHIciR L (F1), FELEERHTS
5, FHER, FREH 2R 1XEBIURHES
3, SREXTREDOHEOSE S FHEMOAEIC S
ERIBEILT 72 (K1, 2)

e 7 G T
— : : 8 A

i
v

N e - et
e

K1: 4 b o+ & ORIBHEHFYIED 5 OFMERFICEN
reZEEME (SRR Ni 1, BBEHE: 30kR)
Fig. 1: Somaclonal variation on callus generators derived

from chronic irradiated plant in sugarcane.
(Cultivar: Ni 1, Dose: 30kR)
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Fig. 2: Variation of stalk size appeared on the same clones as
in Fig. 1.
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Table 1: Mean and C. V. on callus regenerated
plants derived from chronic irradiated
sugarcane.
Variety: NiF 4, n=147
(0kR=51, 10kR=47, 30kR=49)
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Character (kR) Mean ('O/) ’
RBAE - SIS » (B4 » DI 0
~Z +Z, XE
Long&thick Low&thin Stalk 0 1174 10.96
stalk, heavy stalk, low length 10 124.1 12.67
yield yield (cm) 30 114.9 17.16
B4 0 EH
No. of 0 6.08 25.45
stalks 10 5.87 29.84
30 5.84 46.96
ERR
e i 10 1ss 938
-2, _ iameter . .
Few node, oo oy (cm) 30 184 1311
stalk number A30KR (n=49) ﬁ‘ﬁﬁ
type
No. of 0 8.20 12.68
nodes 10 8.64 13.96
30 8.69 18.22
B 8: ¥ b v COEIBSHRO 5 v 2 BT AR 128
DERS I & HEAG Stalk 0 453 19.52
. . L weight 10 485 26.48
Fig. 3: Scatter diagram between the first and second principal (g) 30 399 33.59
components on regenerated plants from callus culture B XS
of sugarcane under chronic irradiation. Cane 0 2770 34.09
weight 10 2898 44.70
(g) 30 2396 64.88

Major difficulties in mutation breeding of vegetatively
propagated plants are chimera formation, a relatively low
frequency and a limited spectrum in induced mutants. To
overcome these bottlenecks, an effective method was de-
veloped by combining with chronic irradiation and tissue
culture using sugarcane as a model plant.

The plantlets of sugarcane were planted in the gamma-
field and irradiated chronically ranging fron 5 kR to 50 kR
in terms of total dose for 90 days. Explants for tissue
culture were excised from young leaf tissue in the irradiated
plant. The calli induced on MS modified media were sub-
cultured two times and then 1,185 regenerated plants were
transferred to the field.

In observation on individual regenerators and the follow-
ing subclones, no significant differences were found bet-
ween the means of the bopulations for any of the char-
acters. However, the coefficients of variation for most
characters were greater as irradiation dose increased (Table
1) . The ranges of frequency were extended not only to
negative but to positive extreme as shown in plant height
and stalk diameter (Fig. 1&2) .

In order to evaluate the amount of overall variability,
scatter diagram was computed by principal component
analysis. This revealed that the subclones from non—ir-
radiated plant distributed in the relatively limited region
around the origin while ones irradiated with 10 kR or 30
were scattered over broader region (Fig. 3) . From the
viewpoint of practical breeding, the subclones from the
irradiated plants extended their distribution between—Z,
and +Z, axes showed high yield with stalk weight type. It
was confirmed that the mutations were remarkably in-
creased by the chronic irradiation and could be transmitted
by clonal propagation to the following generation.

This method has an advantage to obtain non—chimeral
mutants at higher frequency within a short time, and may
be profitable to improve any crop species which can re-
generate through callus culture. (Shigeki NAGATOMI)
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