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Differences in Nitrogen and Mineral Contents and Their Balance between Hard and Soft Wheats :
Tadahiko FUKUOKA and Toshiro HORINO (Chugoku National Agricultural Experiment Station, Fukuyama, Hiroshima
721, Japan)

Abstract : Twenty-one samples of hard and soft wheats (both grain and flour at 609}, extraction rate) were
analyzed for N, P, K, Mg, Ca, Zn and Mn and comparisons in contents and balance between hard and soft
wheats were made.

In both grain and flour, N, Mg, Ca and Mn contents were significantly higher for hard wheats than for soft
wheats. K content was significantly higher for soft wheats than for hard wheats in grain, and Zn content was
significantly higher for hard wheats than for soft wheats in flour.

Mg/K chemical equivalent ratio was significantly higher for hard wheats than for soft wheats in both grain
and flour, and was found to reflect the processing suitability of wheats. Correlation coefficient between grain and
flour for Mg/K was significantly high (r=0.895).

Key words : Flour, Hard wheat, Mineral, Protein, Soft wheat.
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Table 1. Wheat cultivars and classes studied.

No. Cultivar or class No. Cultivar

1 No.1 Canada Western Red Spring (1.C.W) 11 Aoba-komugi

2 Dark Northern Spring (D.N.S) 12 Nanbu-komugi
3 Northern Spring (N.S) 13 Fukuho-komugi
4 Prime Hard 14 Fujimi-komugi
5 Hard Red Winter (H.R.W) 15  Mikuni-komugi

High Protein (H.P)

16 Shinchunaga

6 H.RW. Semi Hard (S.H) 17  Shirasagi-komugi

7 H.R.W. Ordinary (Ord) 18  Asakaze-komugi

8 Australia Standard White (A.S.W) 19 Shirogane-komugi

9 Western White 20 Seto-komugi

10 Takune-komugi 21 Norin 61
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Table 2. Minerals, nitrogen contents and their balance in wheat grain.
Wheat le\)fs N P K Mg Ca Zn Mn Mg/K N-Mg/K
class cultivar %, d.b. mg/100g, d.b. Eq/Eq %-Eq/Eq
Hard 1.CW 2.69 411 397 163 31.8 4.10 4.72 1.32 3.55
D.N.S 2.65 379 422 167 36.0 3.51 4.83 1.27 3.37
N.S 2.64 391 412 170 42.5 3.27 4.73 1.33 3.50
Prime Hard 2.75 294 397 135 43.1 3.21 4.58 1.09 3.01
Semi Hard H.R'W (H.P) 2.36 351 412 153 40.4 2.85 4.12 1.19 2.82
H.RW (S.H) 2.15 358 405 149 39.8 2.58 4.09 1.18 2.54
H.R'W (Ord) 1.96 389 445 150 38.5 2.40 4.24 1.08 2.12
Mean of hard and semi hard 2.46 368 413 155 38.9 3.13 4.47 1.21 2.99
Medium ASW 1.90 294 453 134 33.0 2.01 4.35 1.95 1.81
Takune-komugi 1.70 449 560 126 32.8 2.70 3.09 0.72 1.23
Aoba-komugi 1.69 420 525 136 25.7 2.58 2.43 0.83 1.41
Nanbu-komugi 1.87 471 541 149 30.2 2.81 3.36 0.89 1.66
Fukuho-komugi 1.44 423 558 135 29.2 2.55 3.56 0.78 1.12
Fujimi-komugi 1.54 406 501 144 27.7 2.73 3.98 0.92 1.42
Mikuni-komugi 1.60 388 523 133 28.2 2.69 2.85 0.82 1.31
Shinchunaga 1.71 446 572 144 31.5 2.78 3.92 0.81 1.38
Shirasagi-komugi 1.67 406 447 147 25.3 2.79 4.61 1.06 1.77
Asakaze-komugi 1.44 363 495 134 245 2.69 3.9 0.87 1.25
Shirogane-komugi 1.54 371 467 134 25.8 2.58 4.16 0.92 1.42
Seto-komugi 1.48 366 501 132 25.3 2.50 3.93 0.85 1.25
Norin 61 1.46 424 545 136 25.3 2.74 3.34 0.80 1.17
Soft Western White 1.70 317 452 131 39.2 2.17 3.80 0.93 1.58
Mean of medium and soft 1.62 396 510 137 28.8 2.59 3.66 0.87 1.41

Table 3. Minerals, nitrogen contents and their balance in wheat flour (at 60% extraction rate).

Wheat Clgis N p K Mg Ca Zn Mn Mg/K N-Mg/K
class cultivar %, d.b. mg/100g, d.b. Eq/Eq %°*Eq/Eq
Hard 1.C.W 2.43 129 103 38.7 13.9 1.19 0.46 1.21 2.94
D.N.S 2.30 113 121 37.4 159 0.95 0.48 0.99 2.29
N.S 2.37 121 121 38.9 16.4 0.88 0.52 1.03 2.45
Prime Hard 2.44 102 141 31.9 21.2 0.8 0.74 0.73 1.78
Semi Hard H.R'W (H.P) 2.19 107 136 29.0 21.1 0.68 0.45 0.69 1.50
H.RW (S.H) 1.94 106 126 29.6 20.2 0.66 0.44 0.76 1.47
H.RW (Ord) 1.61 100 127  27.0 19.3 0.50 0.42 0.68 1.10
Mean of hard and semi hard 2.18 111 125 33.2 18.3 0.8 0.50 0.87 1.93
Medium ASW 1.64 92 159 26.6 16.9 0.53 0.50 0.54 0.88
Takune-komugi 1.52 155 201 31.1 18.1 0.84 0.44 0.50 0.76
Aoba-komugi 1.51 115 162 21.0 12.5 0.68 0.18 0.42 0.63
Nanbu-komugi 1.65 113 123 19.3 14.7 0.63 0.33 0.50 0.83
Fukuho-komugi 1.23 92 127 13.0 16.4 0.44 0.21 0.33 0.40
Fujimi-komugi 1.28 99 139 16.2 14.0 0.57 0.28 0.37 0.48
Mikuni-komugi 1.34 106 160 22.1 12.8 0.56 0.16 0.44 0.60
Shinchunaga 1.47 101 117 17.0 1l4.6 0.63 0.24 0.47 0.69
Shirasagi-komugi 1.40 93 104 15.0 12.7 0.65 0.27 0.46 0.65
Asakaze-komugi 1.24 84 116 15.6 12.6 0.59 0.24 0.43 0.54
Shirogane-komugi 1.29 85 118 13.6 13.2 0.54 0.24 0.37 0.48
Seto-komugi 1.26 90 136 17.1 13.6 0.55 0.31 0.40 0.51
Norin 61 1.22 93 136 13.8 14.1 0.60 0.27 0.33 0.40
Soft Western White 1.41 84 156 19.6 20.4 0.44 0.57 0.40 0.57
Mean of medium and soft 1.39 100 140 18.6 14.8 0.59 0.30 0.43 0.60
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Table 4. Correlation coefficients between contents of seven elements
(Grain above the diagonal and flour below the diagonal).

N P K Mg Ca Zn Mn Mg/K N+Mg/K

N —0.290 —0.767 0.722 0.758 0.698 0.623 0.868 0.974
P 0.474 0.648 0.145 —0.439 0.224 —0.428 —0.314 —0.288
K —0.204 0.372 —0.554 —0.632 —0.381 —0.760 —0.900 —0.836
Mg 0.902 0.663 0.065 0.424 0.682 0.607 0.856 0.815
Ca 0.478 0.124 0.256 0.458 0.182 0.449 0.626 0.707
Zn 0.795 0.698 —0.158 0.785 0.034 0.430 0.619 0.716
Mn 0.734 0.222 0.112 0.704 0.775 0.440 0.775 0.705
Mg/K 0.916 0.502 —0.332 0.913 0.283 0.830 0.588 0.954
N-Mg/K 0.947 0.491 —0.323 0.907 0.299 0.855 0.621 0.990

r(0.001) =0.665, r(0.01) =0.549, r(0.05) =0.433.
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Table 5. Correlation coefficients between grain and flour for contents of seven elements.
N P K Mg Ca Zn Mn Mg/K N-Mg/K
0.994** 0.445* 0.342 0.623** 0.879** 0.905** 0.571** 0.895** 0.969**
*, ** Significant at 5% and 1% level of probability, respectively.
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