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Agronomic Traits of Soybean Breeding Lines with Low Stachyose and Raffinose
Contents
Do Su Ha', Jin Young Moon', Sang Woo Choi?, Sang In Shim?, Min Chul Kim?, and Jong Il Chung?'

ABSTRACT Soybean [Glycine max (L.) Merr.] seed is an important dietary source of protein, oil, carbohydrates, isoflavones,
and other nutrients for humans and animals. Raffinose and stachyose are the main antinutritional factors in soybean seed. They are
carbohydrates belonging to the raffinose family of oligosaccharides, which are not readily digested in humans and cause flatulence
or diarrhea. The genetic reduction of the raffinose and stachyose contents in mature soybean seeds will improve the nutritional
value of soybean. The objective of this research was to evaluate agronomic traits with 10 Fy strains selected from breeding
populations derived from a cross among seven parents. The contents of raffinose and stachyose in mature seeds were detected by
high-performance liquid chromatography. Agronomic traits such as flower color, flowering date, harvesting date, lodging, plant
height, seed coat color, hilum color, 100 seed weight, and yield were evaluated. Ten intermediate parents showed low raffinose and
stachyose contents. The intermediate parent 883-1 had a small seed size, six intermediate parents (15A1, 15D1, RS-5, RS-33,
RS-64, and RS-70) had a medium seed size, and two intermediate parents (14G20 and RS-21) had a large seed size. The
intermediate parent RS-21 had a black seed coat and a green cotyledon. Four intermediate parents (883-1, 14G20, RS-5, and
RS-21) had elite agronomic traits. The new intermediate parents developed through this study will be used to develop improved
soybean cultivars with low contents of raffinose and stachyose.
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Table 1. Agronomic traits and contents of raffinose (Raf.) and stachyose (Sta.) for the seven parents used in this experiment.

Trait

Parents Stem

Flower color

termination type Height (cm)

Seed coat color

Seed weight  Raf.+ Sta.

Hilum  color (g/100 seed) content (g/kg)

“Jinyang” Purple Determinate 65+4.3
PI583835 Purple Determinate 65+4.7
PI506903 Purple Determinate 65+5.1
P1424459 Purple Determinate 76+5.8
PI417227 Purple Determinate 56+3.1
PI548625 Purple Indeterminate 86+6.1
“Seoritae” Purple Semi-determinate 80+8.7

Yellow Yellow 21.0+1.7 8.3£2.8
Yellow Yellow 8.3+1.4 26.7+3.7
Yellow Yellow 36.1+3.1 22.243.5
Brown Brown 35.1+£2.9 27.5+¢4.1
Yellow Brown 24.0+1.8 21.943.1
Yellow Yellow 23.3£1.6 23.3+£3.4
Black Black 29.5+2.1 25.1£3.6
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Fig. 1. Scheme for the development of 10 F¢ lines with low
contents of raffinose and stachyose used in this
experiment.
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Table 2. Qualitative traits of ten Fg lines used in this experiment.

Traits
Line selected Female Male Flower color Stem type Seed coat color Hilum color Co(t:)(;lle:)(rion
883-1 Jinyang PI583835 Purple Determinate Yellow Yellow Yellow
903-14 Jinyang PI583835 Purple Determinate Yellow Yellow Yellow
RS-5 Jinyang PI583835 Purple Determinate Yellow Yellow Yellow
15A1 Jinyang PI1506903 Purple Determinate Yellow Yellow Yellow
14G20 Jinyang PI1506903 Purple Determinate Yellow Yellow Yellow
RS-33 Jinyang PI1506903 Purple Determinate Yellow Yellow Yellow
15D1 Jinyang P1424459 Purple Determinate Yellow Yellow Yellow
RS-21 Jinyang Seoritae Purple Determinate Black Black Green
RS-64 Jinyang PI417227 Purple Determinate Yellow Yellow Yellow
RS-70 Jinyang PI548625 Purple Determinate Yellow Yellow Yellow
Table 3. Quantitative traits of two cultivars and ten F¢ lines used in this experiment.
Cultivar/Line Flo(\;;:ng Maturing date Lodgirll)g Plant height Seed weight Yield Sta.+ Raf.”

(month.day) (month.day) score (cm) (g/100 seeds) (kg/10a) (g/kg)
Jinpumkong 2 7.28 10.10 0 42.0ef” 21.9¢” 328bc” 24.3a”
Punsan-namulkong 8.3 10.14 1 49.2d 12.3h 384ab 19.4a
883-1 7.24 9.21 0 39.1f 14.3g 198e 5.6b
903-14 7.29 10.10 5 49.3d 14.5¢ 319bc 5.2b
RS-5 7.29 10.8 1 50.1d 20.1f 285cd 6.6b
15A1 7.27 10.9 1 31.4g 23.9d 200e 8.0b
14G20 8.2 10.23 0 94.2a 29.7a 421a 4.7b
RS-33 7.26 10.15 0 47.0de 27.7bc 296bc 5.1b
15D1 7.29 10.14 1 58.9¢ 26.5¢ 310bc 3.9b
RS-21 7.29 10.16 1 60.3¢ 28.7ab 371abc 5.0b
RS-64 7.22 10.13 3 58.2¢ 24.2d 210de 4.2b
RS-70 7.26 10.14 9 82.3b 24.0d 369abc 4.6b

D0: not lodged, 9: completely lodged.
? Sum of stachyose (Sta.) and raffinose (Raf.) contents.

9 Means with the same letters are not significantly different at the 5% significant level by Duncan’s multiple range test.
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Table 4. Mean squares from the analysis of variance for the plant height (cm), seed weight (g/100 seed), yield (kg/10 a), and
content (g/kg) of stachyose and raffinose in 2 cultivars and 10 Fs lines.

Source df Plant height (cm) Seed weight (g/100seed) Yield (kg/10a) Sta.+Raf. (g/kg)
Genotype 11 945.454" 103.725" 16496.027" 86.110"
Block 2 3.171% 0.255™ 7564.194"5 53.5385"
Error 22 11.074 0.478 2236.012 7.331

. Significant at the 1% and 5% probability levels, respectively.

NS not significant.
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