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Soybean Variety Improvement Using Mutation Techniques
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ABSTRACT

Induced mutation techniques had been used to improve soybean [Glycine max (L.) Merrill] varieties
in Thailand since 1971. There were several objectives mainly disease resistance (rust, purple seed stain,
crinkle leaf virus and anthracnose) including the improvement of agronomic traits (non seed shattering,
short stature and early maturity), lower number of green seeds and saline soil tolerance. The accomplishment
of the breeding was only from rust tolerance program. Soybean seeds of SJ4 cultivar were irradiated
with a dose of 150 Gy gamma ray. A mutant variety Doikum showed lower rust infections and gave 156%
greater grain yield than that of the original SJ4 cultivar under epiphytotic conditions of the yield trials
conducted during 1982 - 1985. Another experiment, soybean seeds of Chiang Mai 60 cultivar were treated
with 100 Gy gamma rays. A new mutant line CM60-10kr-71 showed resistant to the rust disease. The
line gave mean yield of 2.64 t/ha compared with 1.61 t/ha of Chiang Mai 60 under natural infection
conditions of the yield trials conducted during 1995 - 1996. This elite line is being tested for yield and

adaptability in farmers fields to support release.

Keywords: soybeans [Glycine max (L.) Merrill], induced mutation, soybean rust (Phakopsora pachyrhizi Syd.)
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Table 1. Lesion types, rate of rust development, leaf area infected by soybean rust disease and grain yield
of soybean mutant line CM60-10kr-71 compared with check cultivars, Chiang Mai Field Crops
Research Center 1995 and 1996

Line & Lesion” Rate of rust Leaf area Grain yield (kg/rai)

Loss (%)

4/ 4/

cultivar” type Development infected (%) F NF

Rainy season 1995

CMB60-10kr-71 RB 0.10 1 413 ab”  448a”  +38
SJ5 T 0.14 89 436 a 275b - 37
Chiang Mai 60 T 0.25 89 282 b 248 b 12
CV (%) 215

Rainy season 1996

CM60-10kr-71 RB+T 0.12 6 478 a 398 a - 17
SJ6 T 0.14 53 383 a 220b - 43
Chiang Mai 60 T 0.23 67 452 a 266 ab - 41
CV (%) 1564

Source : Nuntapunt et al. (1998)

" 8J5 and Chiang Mai 60 are tolerant check cultivars.

¥ RB and T are redish brown and tan types indicated as resistant and susceptible to the disease
respectively.

¥ Means with the same letters in each column are not significantly different at 5% probability using
DMRT.

Y F is triadimifon 25%WP at a rate of 0.5 g/l of water sprayed at 25 and 40 days after emergence, NF is
non fungicide spraying. Soybean seeds of N and NF treatments were treated with metalaxyl 35%SD
to control downy mildew disease. The experiment conducted in late rainy seasons favorable to disease

infections under natural field conditions.
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Table 2. Purple seed stain, bacterjal pustule and downy mildew diseases of soybean mutant lines
compared with check cultivars, Si Samrong Field Crops Experiment Station, Sukhothai, early

rainy season 1986

Mutant line & Purple seed Bacterial Downy mildew”
Cultivar stain (%)” pustuleal
150 Gy (10 lines)"”’ 0.3-2.0 10-23 25
300 Gy (1 line)" 35 03 2.0
SJb 0.3 1.7 2.0
Sukhothai 1 7.7 0 2.0

Source : Srisombun et al. (1988)

v Ten and one mutant lines were selected from seeds of cultivar Sukhothai 1 irradiated with doses of

150 and 300 Gy gamma ray respectively.
“ Purple stain seeds were examined from a sample of 500 seeds by visual inspection, SJ5 and
Sukhothai 1 were resistant and susceptible cultivars respectively.
¥ The leaf area infections were examined at seed filling growth stage. The disease scores were as follows:
0 = no incidence, 1 = 1-10%, 2 = 11-20%, 3 = 21-50% and 4 > 50% of leaf area infected. Cultivar
Sukhothai 1 was resistant to bacterial pustule. Cultivars SJ 5 and Sukhothai 1 were moderately

susceptible to downy mildew.
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