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Short Culm and Early Maturing Mutants Induced
by Gamma Irradiation in Rice

I . Mutation Rate and Variability
Young Il Lee*, In Chul Shin* and Byeong Hee Hong**

ABSTRACT

For selection of mutants two rice varieties, Sangpungbyeo and Seomjinbyeo, were irradiated with 20 kR
and 25 kR of gamma rays. One panicle per each plant was harvested in M1, and single needling per hill
was planted for M2 and M3 generations, Mutations for short culm, earliness and the major traits were
examined .,

1. The mutation rates were varied with the rice varieties and the doses of radiation, higher in
Sangpungbyeo and 25kR than in Seomjinbyeo and 20 kR, respectively.

2. The rates in Sangpungbyeo with the 20 kR and 25 kR were 1.10% and 1.47%, respectively and
those of Seomjinbyeo were 0.51% and 1.25%, respectively.

3. The culm lengths of short-culm mutants derived from Sangpungbyeo and Seomjinbyeo were reduced
about 10% compared to their mother varieties, especially it was possible to select the dwarf mutants
reducing 57% and 409 of culm length in Sangpungbyeo and Seomjinbyeo, respectively with the dose of 25
kR irradiation.

4. The range of heading date of the mutantion in the M3 generation was comparatively wide. Many
earliness mutants shortened about 7 days were selected as compared with their mother varieties, some
mutants of the irradiated group had early matured by 20 days and 30 days, respectively in both
Seomjinbyeo and Sangpungbyeo.
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Table 1. Frequency of mutants in M, generation.
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Mother Irradiation No.of plant No. of selected plants Mutant
varieties dose(Krad) examined Earliness"* % Short culm? %  Others® % Total Plants(%)
Sangpungbyeo 20 35,714 65 0.18 139 0.39 191 0.53 395 1.10
25 40, 068 144 0.36 190 0.47 255 0.64 589 1.47
Total 75, 782 209 0.28 329 0.43 446 0.59 984 X 1.29
Seomjinbyeo 20 21, 980 12 0.05 42 0.19 60 0.27 114 0.52
25 24,710 70 0.28 112 0.45 127 0.51 309 1.25
Total 46, 690 82 0.18 154 0.33 187 0.40 423 X 0.88

* 1) Earlier than 5 days compared to mother variety

2) Shortened more than 5 cm compared to mother variety
3) High-yielding, Long panicle, Droopy type, Culm stiffness
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Table 2. Distribution of plant height of selected lines in M, generation derived from gamma-irradiated

Sangpungbyeo and Seomjinbyeo.

Plant height Sangpoong Seonjin
(cm) 20kR 25kR Control 20kR 25kR Control
40.1- 45.0 1
45.1- 50.0 1
50.1- 55.0
55.1- 60.0 3 4
60.1- 65.0 1
65.1- 70.0 2 14 1
70.1- 75.0 8 6 2
75.1- 80.0 17 28 8
80.1- 85.0 33 43 1 1 2
85.1- 90.0 38 56 19 4 14
90.1- 95.0 43 56 28 4 36 2
95.1-100.0 8 17 3 38 76 14
100.1-105.0 1 3 27 41 19
105.1-110.0 1
Total 151 233 51 74 184 36
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Table 3. Distribution of heading date of selected lines in M; generation derived form gamma-irradiated

sangpungbyeo and seomjinbyeo.

Heading
date
Vari-
eties

July August

Total

24252627282930311 2 3 456 7 8 91011 121314151617 18192021 22 23 24 25 26 27 28 29

and dosage
Sangpungbyeo
20kR 1 22 165 5193018111527 53 151
25kR 1 12 2 23 31 2143325222965147 6 1 233
Controt 3921915 3 51
Seomjinbyeo
20kR 13 21437233 74
25kR 1 11 1252 7 242344459311 184
Control 525 6 36
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Table 4. Distribution of panicle length of selected lines in M; generation derived from gamma-irradiated

Sangpungbyeo and Seomjinbyeo.

Panicle length Sangpungbyeo Seomjinbyeo

(cm) 20kR 25kR control 20kR 25kR control
11.1-12.0 1
12.1-13.0
13.1-14.0 1 1
14.1-15.0 1 3
15.1-16.0 1 8
16.1-17.0 8 15 5
17.1-18.0 16 13 3 1 2
18.1-19.0 44 56 11 4 12 2
19.1-20.0 54 98 20 15 64 3
20.1-21.0 24 31 14 29 50 12
21.0-22.0 1 3 14 28 10
22.1-23.0 1 10 18 6
23.1-24 .0 1 1 4 3
24.1-25.0

Total 151 233 51 74 184 36
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Table 5. Distribution of tiller numbers of selected lines in M, generation derived from gamma-irradiated

Sangpungbyeo and Seomjinbyeo .

No of tiller Sangpungbyeo Seomjinbyeo

’ 20kR 25kR control 20kR 25kR control

3.1- 4.0 1

4.1- 5.0 1

5.1- 6.0

6.1- 7.0 1 8 1 3

7.1- 8.0 15 18 2 5

8.1- 9.0 23 33 15 4 35 3

9.1-10.0 34 52 6 17 42 6
10.1-11.0 26 53 9 18 41 6
11.1-12.0 23 40 11 13 34 9
12.1-13.0 16 14 2 10 10 8
13.1-14.0 6 6 3 9 3
14.1-15.0 3 3 5 2
15.1-16.0 1 1 2 3 1
16.1-17.0 1 3
17.1-18.0 2
18.1-19.0

Total 151 233 51 74 184 36
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Table 6. Distribution of total dry weight of
selected lines in M, generation derived
from gamma-irradiated Sangpungbyeo
and Seomjinbyeo.

Tgtea[l dry Sangpunghbyeo Seomjinbyeo
(g/10 hills) IEOR E% control 12((; E; control
101- 150 1 2
151- 200 5 5
201- 250 7 8 1 1
251- 300 19 25 3 1 1
301- 350 26 46 11 1 3
351- 400 43 5 17 3 9
401- 450 33 43 14 8 26
451- 500 13 30 3 18 27 3
501- 550 1 15 2 12 32 3
551- 600 3 5 1 9 27 9
601- 650 1 6 34 10
651- 700 1 7 9 2
701- 750 2 6 4
751- 800 1 3 4 5
801- 850 2 1
851- 900 3
901- 950 1
'951-1, 000 1

Total 151 233 51 74 184 36

Table 7, Distribution of grain yield of selected
lines in M, generation derived from
gamma-irradiated Saongbungbyeo and

Seomjinbyeo.
Grain yield Sangpungbyeo Seomjinbyeo
(g/10 hills) 13(111 E; control E‘; 12?2 control
31.1- 51.0 2 4 1
51.1- 71.0 3 3
71.1- 91.0 3 6
91.1-111.0 6 13 1
111.1-131.0 9 20 2 1 9
131.1-151.0 22 35 3 5
151.1-171.0 27 33 10 4 12
171.1-191.0 37 32 11 14 15
191.1-211.0 24 36 16 10 32 2
211.1-231.0 12 23 3 9 35 6
231.1-251.0 3 16 12 33 8
251.1-271.0 2 6 2 3 25 10
271.1-291.0 1 4 7 6 1
291.1-311.0 1 1 4 4 1
311.1-331.0 1 1 2 6
331.1-351.0 2 2 2
351.1-371.0 3
371.1-391.0 2
391.1-411.0 1

Total 151 233 51 74 184 36
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