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Selection of Mutants Resistant to Rust Disease in Sugarcane Induced through

Gamma Irradiation on In Vitro Culture
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Fig. 1. Infection of rust disease on the original variety Ni 1 and

resistant mutant lines, M 1 and M 2 (From left).
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Fig. 2. Plant type of rust resistant mutant
line, M 1.

M 1 B



1R Vv OB ER QRIS B 1 B Y CIRFEERY

Table 1. Incidence of rust disease in mutation-induced sugarcane plants in the field
{ElAER BT (%) %
Al YR Mutation induction No. of Rust disease incidence (%) *
plants 5 4 3 2 1 0
AN 1) Original Variety (Ni 1) 25 92.0 8.0
Bk Culture 110 87.3 7.3 3.6 0.9 0.9
BE 4 ARS (50Gy) Culture+ Acute (50Gy) 69 94,2 4,3 1.4
Bt -+ ZURRET (100Gy) Culture+ Acute (100Gy) 152 93.4 5.3 0.7 0,7
Hi3% 4+ AEST (300Gy) Culture+ Acute (300Gy) 84 845 4,8 2.3 4.8 1.2 2.4
BES(1 Gy /) +i%5% Chronic (1Gy,/d) +Culture 268  92.9 4.1 3.0
kY ERRARIEE 5 D ME. 4 THEL 3 I 2040 1 I 0 Tk
* Rust disease incidence 5 : very profuse, 4 : profuse, 3 :intermediate, 2 : little, 1:scarce, 0 : none,
H 2R, VMU R EOY USSR SR OIE R
Table 2. Characters of harvested products of mutant lines resistant to rust disease in sugarcane,
R R IR RHEERE O FERER 1%#H FORZEE O SHEMEN Vv R BEEE HEHELL fRGEES
Variety No. of Stalk Stalk wt./ Wt. of Index Brix Sucrose Index Purity
stalk fength diameter stalk cane
(cm) (cm) (g) (kg/a) (%) (%) (%) (%) (%)
Ni 1 1000 161 2,10 516 516 100 17.5 15.8 100 90.2
M 1 909 167 2,40 665 604 117 17.4 16,0 101 92.0
M 2 1227 157 1,60 282 346 67 17,7 15,4 98 87.1

Selection of Mutants Resistant to Rust Disease in Sugarcane Induced through
Gamma Irradiation on In Vitro Culture

Rust disease infection is one of the most
serious disasters in sugar producing countries
in the world. There are two pathogens, com-
mon rust (Puccinia melanocephala H. & P.
Syd.) and orange rust (Puccinia kuehnii Butl.).
The two pathogens can be differentiated
according to leaf symptom and spore color
produced on host plants.

There is a remarkable difference between
rust disease resistance among sugarcane
cultivars. So far, most of the susceptible
varieties have been abandoned from commer-
cial production in Japan. The Institute of
Radiation Breeding, in cooperation with
Kyushu Agricultural Experiment Station, has
developed mutants resistant to rust disease
using techniques of gamma ray irradiation
and ix vitro culture.

Sugarcane cultivars, 'Ni 1’, susceptible to
both pathogens and 'KF 75-398’, susceptible
only to orange rust, were used for mutation
induction by combined methods of chronic or
acute irradiations with callus culture. A total
of 2,078 regenerated plants consisting of 708
plants for 'Ni 1’ and 1,370 for ’KF 75-398’
were transferred to the disease infected field.
The disease incidence of each plant was
recorded according to 6 grades ; 5:very pro-
fuse, 4 : profuse, 3:intermediate, 2 : little, 1:
scarce, 0 : none.

In ’Ni 1’, all plants in non-irradiated plots
showed a high incidence, indicating the
grades 5 and 4, and the irradiated plants
showed slightly higher rates of lower inci-
dence of grades 3 or less (Table 1). Espe-

cially, two mutants (nhamed as M 1 and M 2),
selected from plants through acute irradiated
callus at 300 Gy, showed no symptoms of
either pathogen (Fig.1).

In 'KF 75-398’, the plants grown in non-
irradiated plots also showed high incidence of
grades 5 and 4, and the irradiated plants
showed higher rates of less affected plants of
grades 3 or less. However, no symptomless
plant was obtained in 'KF 75-398.

On agronomic characters of resistant
mutants, M 1 showed a shorter stalks with
longer and broader leaves, and a heavier
stalk compared with the original variety,
'Nil’(Fig.2). Cane yield of M 1 was estimated
to be 179 more than the original (Table 2).
M 2 showed a shorter and thinner stalk with
narrower leaves, and a habit of early tassling.
The sugar content (brix) of the two mutants
was comparable to the original.

Further investigation on the practical value
of the mutants is in progress. It is concluded
that the method of in vitro culture plus
irradiation is effective in improving disease
resistance in sugarcane and also is applicable
to the other crops.
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