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Improvement of Mutation Rate and Reduction of Somatic Effects
by Double Treatment of Chemical Mutagens in Barley
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ABSTRACT : Mutation tachniques inducing more useful mutations and reducing somatic effects
need to be improved for crop breeding. Seeds of barley varieties ; Dema, Grosso were treated
with two types of mutagens ; 1) chemical treatment : single treatment or double treatment of
two mutagens (N-nitroso-N-methylurea ; MNH, Sodium Azide ; NaN;) 2) gamma ray irradiation
treatment. After treatment, half of seeds were used for germination test and half of seeds were
sown to the field.

With the higher dose of mutagen both chemical and gamma ray were plants treated, the
higher rate of growth reduction rate was in M, seedling. In chemical treatment, germination rate
of seeds, growth rate of coleoptile and root in double treatment of chemical mutagens were bet-
ter than single treatments, especially in same dose. Growth inhibition rate of plant in double
treatment of 1.0mM MNH (0.5mM MNH + 0.5mM MNH), for example, were less than one of
plants of single treatment of 1.0mM MNH in pot and petri dish test. Growth reduction rate of
culm and fertility rate in M, plants double treated in same dose of single treatment were also
less than single one. With the higher dose of mutagen both chemical and gamma ray were plants
treated, the higher frequency of chlorophyll mutants was in M, seedling. The rate of chlorophyll
mutants in double treatment of chemical mutagens were higher than single treatment, Double
treatment methods can be a improved method for induction of new good mutants, which were
induced more useful mutations and reduced harmful somatic effects.
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Table 1. Reduction rate of first leaf length of M, seedling treated with mutagen in filter paper

roller test

Variety Gamma rays 250Gy MNH 2mM NaN; 2mM
Dema " 71.8% 52.6 % 28.5%
Grosso 58.5 37.0 32.9

Table 2. Reduction rate of root length of M, seedling treated with mutagen in filter paper roller

test
Variety Gamma rays 250Gy MNH 2mM NaN; 2mM
Dema 76.7 % 74.1 % 11.9%
Grosso 60.1 56.8 32.9

Table 3. Reduction of emergency rate in M, seedling treated with mutagen in petri dish test

(Unit : %)
MNH Gamma rays
Variety
1.0mM 1.5mM 2.0mM 0.75+0.75mM 150 Gy 200 Gy 250Gy
Dema 3.5 5.1 10.0 1.3 0.7 48.9 39.7
Grosso -0.8 —3.2 —2.0 —-2.0 —10.2 26.4 31.6
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Table 4. Seedling height reduction rate of M, seedling treated with mutagen in pot test

(Unit : %)
MNH Gamma rays
Variety
1.0mM 1.5mM 2.0mM 0.75+0.75mM 150 Gy 200 Gy 250Gy
Dema 13.5 31.8 65.4 28.0 49.9 78.5 77.8
Grosso 3.7 20.0 31.7 20.8 37.5 68.1 69.7
Table 5. Reduction rate of culm length of M, plant treated with mutagen in field
Variety
Mutagen Degree of dose
Dema Grosso
NaNj3 1.5 mM 9.3% 10.1%
0.75 mM 38.5 14.7
1.0 mM 33.2 34.3
MNH 1.5 mM dead dead
0.5+0.5 mM 25.0 27.8
0.75+0.75mM 31.3 25.3
NaN; + MNH 1.5NaN;+0.75MNH 16.9 8.5
120 Gy 0.5 —=1.5
Gamma rays 150 Gy —3.7 12.7
180 Gy 27.6 4.3

Table 6. Changes of fertility reduction rate of M, plant treated with mutagen in field

Variety
Mutagen Degree of dose
Dema Grosso
NaNj 1.5 mM 25.6 % 421%
0.75 mM 46.2 50.0
MNH 1.0 mM 74.8 89.8
0.5+0.5 mM 35.0 47.9
0.75+0.75mM 79.4 68.5
NaN; + MNH 1.5NaN;+0,75MNH 53.2 42.3
120 Gy 29.1 2.2
Gamma rays 150 Gy 23.8 20.1
180 Gy 36.7 31.7
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Table 7. Frequency of chlorophyll mutants in M, seedling treated with mutagen in pot test

Variety
Mutagen Degree of dose
Dema Grosso
NaNj3 1.5 mM 2.8% 3.8%
0.75 mM 1.4 2.6
MNH 1.0 mM 17 5.9
0.5+0.5 mM 1.9 2.7
0.75+0.75mM 2.7 4.2
NaN; + MNH 1.5NaN;+0.75MNH 3.5 3.0
120 Gy 0.9 0.3
Gamma rays 150 Gy 1.1 0.3
180 Gy 0.9 2.0
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