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Summary : From 2003 to 2005, mineral contents in seeds of thirteen soybean (Glycine max) cultivars bred
for warm region in Japan were analyzed. The potassium, phosphorus, magnesium and calcium contents
(gkg ') ranged from 11.0 to 19.5, from 5.30 to 8.63, from 2.39 to 3.53, and from 1.24 to 3.25, respectively.
The iron, zinc, manganese and copper contents (mgkg ') ranged from 65 to 125, from 32.3 to 56.8, from
29.0 to 42.9, and from 3.7 to 21.4, respectively. Analysis of valiance for mineral contents showed that the
potassium, magnesium and calcium contents was significantly influenced by the cultivars or the cultivation
years at the 5 or 1% level, that the phosphorus, zinc, manganese and copper contents was significantly influ-
enced by the cultivars at the 1% level. In the analysis of valiance, total variance was divided into genotypic
variance (07), yearly variance (0;) and error variance (0.). Genotypic vari-ance was large for magnesium
content, and yearly variance was large for potassium, calcium, zinc, manganese and copper contents.
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Fig. 1 Change of mean air temperature during the
cultivation period every ten-days.

U Mean air temperature at outdoor (Collected data from
the publish report of Miyazaki local meteorological ob-
servatory).

? Mean air temperature inside of greenhouse (Measured
data from the observation devices set in greenhouse at
Miyazaki Agricultural Research Institute).
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Table 1 Summary of expectedmean square
by the analysis of variance.

Degree of Expected value of
freedom mean square
Cultivar 12 (12) ol+30] (0/+200)
Year 2 (1) 0.+ 130,
Error 24 (12) ol

al, Uy2 and 0,” show the genotypic, yearly and error
variance, respectively.

Numerals or numerical formula in parentheses show
the case of iron, zinc, manganese and copper content.
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Table 2 The content of mineral components in seeds of soybean cultivars bred for warm region in Japan.

cultivation

Mineral content

Cultivar year K P Mg Ca Fe Zn Mn Cu
(gkg ") (gkg ") (gkg ") (gkg ") (mgkg ') (mgkg ') (mgkg ') (mgkg ')

Akishirome 2003 18.9 6.13 2.68 1.89 — — — —
2004 15.6 7.49 2.62 2.48 95 53.2 29.7 18.7

2005 14.2 6.16 2.69 5.11 105 46.6 39.8 9.2

total 16.2 6.59 2.67 3.16 100 49.9 34.7 14.0

Akisengoku 2003 15.6 6.52 3.53 1.94 — — — —
2004 14.3 7.46 2.83 3.78 91 55.2 35.0 16.5

2005 11.0 6.32 2.81 4.66 74 39.2 39.3 10.9

total 13.6 6.76 3.06 3.46 83 47.2 37.1 13.7

Ichihime 2003 18.2 6.32 2.81 1.62 — — — —
2004 15.9 6.45 2.88 2.96 107 53.0 36.4 21.4

2005 14.0 6.31 2.77 5.12 96 39.2 34.2 9.3

total 16.0 6.36 2.82 3.23 101 46.1 35.3 15.3

L-star 2003 17.5 6.21 2.63 1.55 — — — —
2004 13.7 6.79 2.70 3.23 74 43.3 34.3 12.2

2005 12.2 5.62 2.63 5.88 85 34.9 42.5 11.1

total 14.5 6.21 2.66 3.55 80 39.1 38.4 11.6

Orihime 2003 18.5 6.94 2.98 1.55 — — — —
2004 13.1 8.63 3.25 0.74 86 56.8 30.6 14.0

2005 13.3 5.95 2.93 4.70 115 41.0 35.4 11.1

total 15.0 7.17 3.05 2.33 100 48.9 33.0 12.5

Kiyomidori 2003 18.0 5.66 2.79 1.83 — — — —
2004 14.5 6.26 2.89 2.42 99 50.5 29.0 14.1

2005 13.5 5.30 2.54 4.30 125 38.9 32.5 11.0

total 15.3 5.74 2.74 2.85 112 44.7 30.8 12.6

Koganedaizu 2003 18.8 6.08 2.70 2.25 — — — —
2004 14.0 5.64 2.79 3.10 65 50.8 31.2 15.6

2005 13.6 6.88 2.56 4.73 111 33.3 34.2 11.1

total 15.4 6.20 2.68 3.36 88 42.1 32.7 13.3

Sachiyutaka 2003 18.1 6.34 2.59 1.24 — — — —
2004 15.2 7.00 2.68 1.57 72 47.6 33.2 15.8

2005 14.2 6.63 2.48 3.53 95 32.2 35.0 3.7

total 15.8 6.66 2.58 2.11 83 39.9 34.1 9.7

Suzuotome 2003 18.3 6.28 2.74 2.69 — — — —
2004 14.0 7.04 3.17 3.99 86 50.1 33.9 20.1

2005 14.0 6.41 2.73 5.49 115 35.8 36.4 11.1

total 15.4 6.58 2.88 4.06 100 42.9 35.1 15.6

Toyoshirome 2003 17.1 5.99 2.64 1.58 — — — —
2004 17.0 7.18 2.53 3.79 81 49.7 36.9 17.2

2005 13.1 5.87 2.50 4.72 85 39.1 42.0 11.1

total 15.7 6.35 2.56 3.36 83 44.4 39.5 14.1

Nishimusume 2003 19.5 6.08 2.70 1.55 — — — —
2004 15.5 7.55 2.81 3.23 99 53.0 35.9 18.3

2005 14.2 5.87 2.70 4.72 100 37.7 40.6 13.0

total 16.4 6.50 2.74 3.17 100 45.4 38.3 15.6

Hyuga 2003 18.0 6.22 2.94 2.15 — — — —
2004 15.1 5.48 2.59 2.17 117 45.1 30.8 15.3

2005 12.7 5.57 2.39 5.05 74 39.5 42.9 12.8

total 15.3 5.76 2.64 3.12 96 42.3 36.9 14.0

Fukuyutaka 2003 16.3 6.19 2.74 1.70 — — — —
2004 14.5 6.77 2.59 3.16 71 39.1 35.1 14.9

2005 13.7 5.63 2.64 5.09 65 32.6 41.9 11.1

total 14.8 6.20 2.66 3.32 68 35.8 38.5 13.0

Total 15.4 6.39 2.75 3.16 92 43.7 35.7 13.5
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Table 3 Analysis of variance for themineral contents in soybean seeds.
Mean Square
K P Mg Ca Fe Zn Mn Cu
Cultivar 1.72* 0.46™ 0.08** 0.76" 293.11™ 31.69™ 13.97™ 5.50™
Year 70.19** 2.68** 0.11* 31.25™* 400.15™ 952.88** 161.00** 231.61%"
Error 0.70 0.27 0.03 0.28 280.65 8.62 6.88 6.57
“and ** show significance at P<0.05 and P<0.01, respectively, and ns is not significant.
Table 4 Estimates of components of variance due to cultivar and cultivation year for contents of
soybean seed.
Variance component
K 14 Mg Ca Fe Zn Mn Cu
Cultivar 0.34(5.3) 0.06(12.2) 0.02(35.5) 0.16(5.7) 6.23(2.1) 11.54(12.4) 3.55(15.9)  —0.54(0.0)
Year 5.35(83.7) 0.19(35.7) 0.01(12.4) 2.38(84.4) 9.19(3.1) 72.64(78.3)  11.86(53.2) 17.31(72.5)
Error 0.70(11.0) 0.27(52.1) 0.03(52.2) 0.28(9.9) 280.65(94.8) 8.62(9.3) 6.88(30.9) 6.57(27.5)

Numerals in parentheses show the percentage to total variance.
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Table 5 Correlation cofficients among the
cultivation year.

2003 2004
K 0.060™ -
2004 Mg 0.461™ -
Ca 0.23™ -
K 0.703" 0.439™
2005 Mg 0.505™ 0.686"
Ca 0.230™ 0.351™

“show significance at P<0.05, and ns not
significant according to Spearman's rank
correlation test.
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Table 6 Mean content of potassium, phosphorus,
magnesium and calcium every cultiva-

tion years.
o Mean mineral content
Cul;,lev:;lon K P Mg Ca
(gkg (gkg ) (gkg ) (gkg
2003 17.9¢ 6.23a 2.81a 1.81a
2004 14.8b 6.90b 2.79a 2.82b
2005 13.4a 6.04a 2.64a 4.85¢

Values within a column followed by the different
letters are significantly different at P<0.05 with the
Tukey-Kramar's multiple range test.
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WA BEIR &3 5 ZJuh B BT 21T - To kiR,
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AR L OYER BNV TS %720 L 1 %K
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ATz, Sy HOT AT DG JE D & A2y Bk % SRR I 40 R
(o)), #E&MyE (o)), N (o)) ZHEE
L7z, ~ 7Ry v AE A '3 8K
L, HUTL, ALV UL, <0 rB IO
EREITFERMBOEARE N E2RENTE

F—J—F . XA XiLFE, B SE, IR
7, Glycine max

i
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W ateb H12d7= 0, TN ENTE e 2 —
DIMAFREMFFER NS XA A% 57 L Tz
e, BEERIEEWEWE. £z,
B IR A B3 B O P S 21X U &3
DA, WEMBB ORI S IS KW %
W2, BLEOBAIZ O DB ERT .
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