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| Table 3-1. Growth characteristics of vegetable-type and grain-type soybean cultivars

| grown in 1992,

Flowering date

Cultivar onset end plant height (cm)

vegetable-type soybean

Shirayama-dadacha 16 July 24 July 59.942 2
Sapporo-midori 18 June 26 June 19.5+0.7
Wase-midori 24 June 2 July 30.3£2.0
Wase-Shirayama-dadacha 4 July 14 July 53.3+1.2
! Shonai 5 16 July 24 July 59.7+2.7
Shiroge-green 18 June 30 June 22.241.1
Shinsetsu-midori 20 June 30 June 27.7+0.4
Ezo-midori 20 June 30 June 30.0«1.0
Hakucho 24 June 4 July 32.4+1.6
Hokko-midori 2 24 June 4 July 30.7£0.9

grain-type soybean

Tohoku 70 24 June 10 July 37.3£1.6

Akita-ant 16 July 13 Aug. 111.744.1

! Fuji-musume 10 July 1 Aug. 57.1+1.4
Shin 3 10 July 28 July 59.4+2.8

Wase-shiroge 10 July 28 July 67.74+2.2

Kokeshijiro 16 July 5 Aug. 53.4+1.7

Raiko 14 July 9 Aug. 75.642.6

Miyagi-shirome 28 July 21 Aug. 94.243.0

Kurakake 28 July 26 Aug. 61.7+2.1

Nakasen-nari 28 July 26 Aug, 91.943.3

Mean + S.E.: Numerals indicate mean =+ standard error.




Table 3-1. Continued.

Cultivar

number of pods (plant”)

weight of pods (g plant)

vegetable-type soybean
Shirayama-dadacha
Sapporo-midori
Wase-midori
Wase-Shirayama-dadacha
Shonai 5
Shiroge-green
Shinsetsu-midori
Ezo-midori
Hakucho

Hokko-midori 2

grain-type soybean
Tohoku 70
Akita-ani
Fuji-musume
Shin 3
Wase-shiroge
Kokeshijiro
Raiko
Miyagi-shirome
Kurakake

Nakasen-nari

32.0+£5.1
20.3+0.9
29.0£1.0
30.0£3.0
48.7+3.5
18.0£1.0
16.0+0.6
23.0+2.1
29.0+£3.0
22.3+£3.7

107.0£15.5
105.0+4 .9

80.7+12.2
134.3+34 .8
98.0+13.6
190.0£14.2
97.0x11.5
137.7+£7.2

58.9+5.2
38.542.1
63.743.5
58.8+0.1
106.6+10.3
393+£1.8
39.1+2.4
39.6+4.8
68.6+7.3
49.7+3 8

53.2+2.8

88.1+20.1
111.9+£8.6
105.6+£7.2

89.1£10.3
143.74+24.0
137.1£23.0
3552+16.4
184.8+13.5
219.1+8.2

Mean = S.E.: Numerals indicate mean + standard error.




Table 3-2. Running buffer and gradient program in HPLC system

Running Buffer
A:
CH:COONa ' 3H:0:H:O:TEA:CH:CN=9.5g:500ml:1ml:26.3ml
B:

CH-CN:H:0=300m]:200m]

Gradient program

Time(m) Flow rate A(%) B(%) Curve
00.0 1.0 100 0 *
15.0 1.0 61 39 5

16.0 1.0 0 100 6
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Table 3-3. Concentrations of free amino acids of vegetable-type and grain-type soybean cultivars
(mM/kg-D.W.)

grown in 1992,

Cultivar Asp Glu Asn Ser His
vegetable-type soybean
Shirayama-dadacha 2.0540.08  18.25+0.15 29.43+0.83 557+049 6.15+0.27
Sapporo-midori 2.71+0.07 6.79+0.22 24.80+1.23 4.074£0.89  3.20+0.38
Wase-midori 1.73+0.24 14.50+£2.18 27.16+4.70 3.01+045 5.26+0.85
Wase-Shirayama-dadacha 2.54£0.17 17.58+0.64 34.43%+0.54 540+0.59 5.36+0.22
Shonai 5 1.98+£0.16  22.60+£2.37 31.2743.53  6.00+0.50 6.70+0.51
Shiroge-green 1.88+0.21 4174022 22194036 3.49+056 2.17+038
Shinsetsu-midori 2.16+0.06 6.39£0.31 25.07+£1.79 3.97+0.54 3.17+0.40
Ezo-midori 2.1240.19  12.18+1.14 34.08+1.94 6.00+£1.22 4.97+0.55
Hakucho 2.074+0.16  18.21+1.00 33.06+1.26 6.49+088 6.67£1.03
Hokko-midori 2 2.75£0.14  24.02+1.26 46.0243.13 9.83+0.79  8.34+0.74
Group mean 2.20+0.11 14.474£2,19 30.7542.16 5384062 5.38+0.62
grain-type soybean
Tohoku 70 0.83+0.06 5.61£0.31 11.38+0.22 1.55£0.06 2.7440.15
Akita-ani 1.12£0.16 7.26+£1.18  6.88+1.01 1.21+0.23 1.394+0.37
Fuji-musume 0.53+0.05 3.27£032 4514037 0.70+0.08 0.96+0.13
Shin 3 0.4240.01 4.38+0.04 2524006 0.83£0.03 1.25+0.08
Wase-shiroge 0.49+0.01 7.16£0.21  3.95+0.21 1.0740.08 0.81+0.08
Kokeshijiro 0.56+0.10 4.56+0.23 3.7740.19  0.87+0.06 1.00+0.08
Raiko 0.60+0.01 6.56+0.08 6.1940.34 1.09+0,05 1.16+0.20
Miyagi-shirome 1.04+0.08 5.70+0.40 3.09+0.17 1.61+0.10 1.93+0.20
Kurakake 1.09+0.04 3.64+0.15 2.2040.11 0.9940.04 1.3640.15
Nakasen-nari 1.01+0.02 6.70+0.13  1.33+0.06 1.27+0.01 0.60+0.04
Group mean 0.77+0.09 548+046 4584093 1.12+0.09  1.32+0.20

Mean + S.E.: Numerals indicate mean + standard error.




Table 3-3. Continued

(mM/kg-D. W)

Cultivar Arg Ala Pro Tyr Var
vegetable-type soybean
Shirayama-dadacha 7.61£0.18  37.22+0.83 1.69£0.02  143+0.08 1.47£0.10
Sapporo-midori 4.11£0.15 16.02£097 0.88+0.08 0.77+0.20 1.14+0.03
Wase-midori 5.92+1.07 20.10£2.15 1.05+0.08 1.124+0.14 1.45+0.05
Wase-Shirayama-dadacha 7.95+0.21 38.47+0.51 1.58+0.01 1.37+0.14 1.5540.05
Shonai 5 5.10£0.34  35.29£3.01 1.14£0.03 160022 1.29+0.05
Shiroge-green 3.19+0.09 8.28+0.11 0.75£0.05 0.85£0.25 0.77+0.09
Shinsetsu-midori 3.35+0.21 13.254+0.78 1.07+£0.05 0.55+0.02 0.83+0.03
Ezo-midori 5.2240.31 19.84£1.59 097+005 0.75+0.02 1.184+0.10
Hakucho 73842044  21.13+0.78 1.23+0.07 1.65+0.29 1.92+0.11
Hokko-midori 2 6.08+0.41 4298+144 181+0.12 206+£035 2.35+0.16
Group mean 5594054 25264384 1.2140.11 1.22+0.15 1.394+0.15
grain-type soybean
Tohoku 70 1.68+0.04 594+0.07 0.84£0.04 049+0.17 0.89+0.11
Akita-ani 1.19+0.16 5.19+£1.03 067+0.14 055006 0.71+0.11
Fuji-musume 0.68+0.07 237x023 0.58+0.06 035+0.04 049+0.02
Shin 3 0.52+0.03 2.78£0.03 0.57+£0.01 0.51£0.04 0.65+0.04
Wase-shiroge 0.85+0.03 5.49+034 0.76+£0.04 061002 0.92+0.03
Kokeshijiro 1.03+0.05 3.78£0.13  0.694£0.10 0.60+0.10 0.79+0.07
Raiko 0.95+0.03 4,16+0.25 083+006 049+0.12 0.80+0.16
Miyagi-shirome 1.89+0.09 6.25+t047 0.83+0.06 050+0.04 0.70+0.03
Kurakake 1.46+0.11 3.90£0.24 0.57+0.04 0.55£0.06 1.12+0.11
Nakasen-nari 1.29+0.03 585020 0.71+0.04 049+£0.08 0.87+0.10
Group mean 1.15+0.14 4574043 0.70+£0.04 051£002 0.79+0.05

Mean + S.E.: Numerals indicate mean + standard error.




Table 3-3. Continued. (mM/kg-D.W.)

Cultivar Met Ile Leu Phe Lys

vegetable-type soybean

Shirayama-dadacha 0.96+£0.02 0.58+0.01 0.88+0.01 1.43+0.15 1.15+0.02
| Sapporo-midori 0.51£0.03 040+0.04 0.65+0.03 0.79£0.07  0.74+0.01
! Wase-midon 0.95£0.07 0.50£0.03 0.62+0.05 1.09+0.25 0.61+0.10

Wase-Shirayama-dadacha 1.00£0.03 0.58+0.01  0.79+0.02 1.374£0.14  1.27+0.04

Shonai 5 1.03+0.07 0.50+£0.03  0.68+0.06 1.14£0.03  0.78+0.04

Shiroge-green 0.48+0.01 031002 0.51+0.05 0.44+0.03 0.57+0.02

Shinsetsu-midori 0.52+0.01 041+0.11 0.65+0.03 0.81+£0.07 0.78+0.07

Ezo-midori 0.94+0.10  0.45+0.02  0.59+0.04 0.82+0.12  0.68+0.08

Hakucho 1.11£0.09 0.79+0.08 0.93+0.10 1.17+£0.12 0.82+40.05

Hokko-midon 2 1.66+0.14 1.07+£0.05 1.18+0.09 1.82+0.39 0.924+0.08

Group mean 091£0.11 0.56+0.07 0.75+0.06 1.09£0.13  0.83+0.07

grain-type soybean

Tohoku 70 0.55£0.03  0.30+0.02 0.48+0.03 0.50£0.05  0.39+0.01
Akita-ani 0.53£0.12  0.25+0.05 0.43+0.07 0.48+0.10  0.25+0.03
Fuji-musume 0.43£004 0.17+0.01 0.32+0.03 0.32+0.02 0.23+0.02
' Shin 3 0.54£0.01 021£0.01 0.36+0.01 0.32+£0.01  0.20+0.01
' Wase-shiroge 0.50+£0.02 0.32+0.03 0.55%0.04 049+0.03  0.37+0.01
Kokeshijiro 0.55+0.01  0.29+0.01  0.49+0.01 0.45+0.01 0.33+0.02
Raiko 0.51+£0.06  0.30+0.01 0.48+0.01 046002  0.25+0.01
Miyagi-shirome 0.68+0.03  0.28+0.02  0.49+0.04 0.44+0.04 0.18+0.01
Kurakake 1.45+£0.11  0.30£0.02  0.35+0.02 0.33£0.02 0.16£0.01
Nakasen-nari 0.88+0.03 0.27+0.02 044+0.03 0.39£0.03  0.18+0.01
Group mean 0.66+0.10 0.27£0.02 0.44+0.02 0424002 0.26:0.03

Mean + S E.: Numerals indicate mean + standard error.
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' D Conc. of amino acids in
30 vegetable-typeseeds

Conc. of amino acids
In grain-type seeds

N
o
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o

Conc. of free amino acid (mM/Kg-D.W.)

Asp Glu Asn Ser His Arg Ala Pro Tyr Val Met lle Leu Phe Lys

Amino acid
Fig.3-1. Mean concentrations of free amino acids in immature

seeds of vegetable-type and grain-type soybean cultivars in
1992.
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Table 3-4. Variations in free amino acid concentrations between vegetable-type and grain-

type soybeans in t-test.

(mM/Kg-D.W.)

Asp Glu Asn

Ser His Arg Ala Pro

Mean of conc. 2.20 14.47 30.75
Mean of conc.  0.77 5.48 4.58
t-value 10.15%*%% 4 02%%*% ][] 14***

5.38 5.20 559 25.26 1.21
1.12 1.32 1.15 4.57 0.70
G.7BFR G| AREE T IODREE S TG4 D400

Tyr Val Met

Ile Leu Phe Lys

Mean of conc. 1.22 1.39 0.91
Mean of conc, 0,51 0.79 0.66

‘t-value 4.52%%* 3.74%% 174

056 0.75 1.09 0.83
027 044 042 0.26
4.04%%% 4 58FEX 5200%% T 58% %%

*x k. Significant at the 0.01 and 0.001 probability level, respectively.

Upper and lower (in bold) numerals indicate concentrations of free amino acids of vegetable-

type and grain-type soybeans, respectively.
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Table 4-1. Variations in concentrations of total sugar, water-soluble nitrogen and pods weight

Source Number Concentration of Weight of
of plants total sugar water-soluble N pods
(mg/g-D.W)) (mg/g-D.W)) (2/30-pods)
Mean S.D. Mean S.D. Mean S.D

Combination: Shirayama-dadachaxHigo-musume

Shirayama-dadacha 15 91.14 445 10.76 1.01 61.75 338
Higo-musume 15 3087  6.51 8.93 1.28 3742 360
F: generation 106 4761 1544 9.12 1.05 4881 587
Heritability 0.448 0.508 0.651
Combination: Chusei-hikarikuroxHigo-musume

Chusei-hikarikuro 15 65.02 12.01 10.50 1.28 67.88 5.00
Higo-musume 15 30.87 6.51 8.93 1.32 37.40 3.60
F: generation 96 5141 13.33 10.45 1.57 5503 578
Heritability 0.476 0.349 0.427

S.D.: Standard deviation.
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Fig. 4-1. Changes in concentrations of total sugar in
F.generation.
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CH: Chusei-hikarikurox Higo-musume
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Table 4-2. Correlation coefficients between quantitative characters.

Combination: Shirayama-dadachaxHigo-musume

Concentration of Weight of
total sugar water-soluble N pods
o B @ ©
(1) =
(2) 0.417*** ——
(3) 0.048™ 0.116™ —_—

Combination: Chusei-hikarikuroxHigo-musume

Concentration of Weight of
total sugar water-soluble N pods
(1) (2) (3)
(1) ——
(2) 0.383%**
(3) (64 12 &7 i 0.252* P

n.s.: Not significant.
* *%*: Significant at the 0.05, 0.001 probability level, respectively.




Table 4-3. Relationships between qualitative and quantitative characters.

Number Concentration of
of plant total sugar water-soluble N
Mean(mg/g-D.W.)  Mean(mg/g-D.W.)

Combination: Shirayama-dadachaxHigo-musume

Color of seed coat Brown 26 46.62 8.85
P Yellow 80 47.94 9.21
t-value 0.177% 0.452"
Color of flower White 23 46.51 9.78
Purple 83 47.92 8.94
t-value 0.385™ 2.189*
Combination: Chusei-hikarikuroxHigo-musume
Color of seed coat Black 23 51.54 10.34
Other Color 73 51.38 10.48
t-value 0.050™ 0.352™
]
Color of flower White 30 54.47 10.95
Purple 66 50.03 10.22
t-value 15523 2.214*

[ n.s.: Not significant.

*. Significant at the 0.05 provability level.
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Fig. 4-4. Variations in morphological characteristics
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Table 4-4. Variations in concentrations of water-soluble nitrogen

and total sugar in Fgeneration,

Concentration of

Source water-soluble N total sugar
| (mg/g-D.W.) (mg/g-D.W))
Mean S.D. Mean S.D.

Combination: Shirayama-dadachaxHigo-musume

Shirayama-dadacha 1093 1.01 12876 14.76

Higo-musume 7.50 049 43.97 5.96
Line | F: generation
SH9 938 165 8385 1521
SH27 870 056 7839 13.06
SH29 1093 0.87 9232 15.42

! SH51 11.78 226 12331 20.58

SH67 12.04 045 111.79 18.98
Line II
SH3 747 0387 70.28 3.52
SH4 810 139 70.32 12.26
SH21 7.74 029 68.21 13:11
SH31 962 1.23 72,60 2075
SH100 7.13 0.63 50.12 3.15

Combination: Chusei-hikarikuroxHigo-musume

Chusei-hikarikuro 1290 1.59 127.40 248

Higo-musume 7.50 049 4397 5.96
Line I Fi generation
CH61 782 076 56.02 3.60
CHB89 978 2.12 51.98 5.87
CHI107 8.41] 1.03 57.65 6.03
CHI137 991 060 4179 1753
CHI164 11:47° 2.57 69.96 436
Line I
CH5 7.51 0.60 53.76 8.54
CHI18 820 1112 63.70 12.85
CH58 6.59 036 4967 11.60
CH136 798 067 62.84 7.00
CH144 10.61 1.74 80.50 18.52

Line | : With high conc. of water-soluble N.

Line II : With low conc. of water-soluble N.
S.D.: Standard deviation.
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Table 4-5. Variations in yield (g/plant) in F: generation.

Source Mean S.D. Mean S.D

Combination: Shirayama-dadachaxHigo-musume

Shirayama-dadacha  118.17  29.58

Higo-musume 191.52 15.72
Line | Line Il
SH9 153/12, 5317 SH3 12478 43.09
SH27 169.66 20.71 SH4 76.48 13.39
SH29 136.22 25.76 SH21 9769 2571
SHS51 13563 28.22 SH31 15763 1339
SH67 72.86 26.72 SH100 120.62 2491

Combination: Chusei-hikarikuroxHigo-musume

Chusei-hikarikuro 9840 17.55

Higo-musume 191:520 1572
Line | Line II
CHs61 201.71 81.28 CHS 10550 27.32
CH89 131.40 27.19 CHI18 15842 7446
CH107 138.14 37.61 CHS58 17380 3598
CH137 177.09 5217 CHI136 18458 6292
CH164 104.02 26.77 CH144 109.04 15.29

S.D.: Standard deviation.
Line | : With high conc. of water-soluble N.

Line II : With low conc. of water-soluble N.
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Table 4-6. Correlation coefficients between concentrations of water-soluble

nitrogen, total sugar, and yield.

Line DF Concentration of

water-soluble N total sugar

Combination: Shirayama-dadachaxHigo-musume

Total 8 -0.003™ -0.052™
Line 1 3 -0.817" -0.640™
Line 1I 3 0.504™ 0.025™
Combination: Chusei-hikarikuroxHigo-musume

Total 8 -0.525" -0.475™
Line 1 3 -0.717% -0.614™
Line II 3 -0.520" -0.365"

n.s.: Not significant.
Line I : With high conc. of water-soluble N.

Line II : With low conc. of water-soluble N.
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