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Cultivation method for high-quality and stable yield in the
two-rowed malting barley “Sukai Golden”

Emiko YAMAGUCHI, Terunobu KUMEKAWA, Y oshinori TANIGUCHI , Masahiro YAMAGUCHI,
Nobutaka WATANABE, Takahiro SEKIWA , Tuneo KATO

Summary: We studied the growth characteristics of the two-rowed malting barley ‘Sukai Golden’ and the factors

necessary for full development of its varietal characteristics, including levels of fertilizer application, sowing density,
and row distance. The following results were obtained from a three-year-long test of various levels of nitrogen
fertilizer and sowing densities. ‘Suka Golden’ and ‘Mikamo Golden’ had similar grain weights, but the former had a
higher plump-grain percentage than the latter. ‘Sukai Golden’ had a distinctly higher content of grain crude protein
than ‘Amagi Nijo’. ‘Sukai Golden' and ‘Mikamo Golden’ had similar levels of grain crude protein. These two
cultivars also had similar responses to fertilizer application. The crude protein content in grains of ‘Sukai Golden’
was strongly affected by the amount of applied nitrogen fertilizer and by the sowing density. The crude protein
content showed a tendency to decrease at low levels of fertilizer application (e.g., 6.5 kg N/10 @) and at high sowing
densities (e.g., 238 seeds/m?’). At the same time, low level application of fertilizer induced a marked decrease in the
number of spikes, and the grain weight was also decreased. High sowing density decreased the number of grains per
spike, 1000-grain weight, and plump-grain percentage; thus, the varietal characteristics of ‘Sukai Golden” were not
fully expressed under these conditions. Based on these results, a fertilizer application of 8 kg N/10 a and a sowing
density of 192 seeds/m” were best for suppressing the level of grain crude protein, and at the same time maintaining
high plump-grain percentage and high yield in ‘Sukai Golden’. However, as the test plots used in our study were
relatively infertile, we recommend a fertilizer level of 5.5 - 6.5 kg N/10 a when cultivating ‘Sukai Golden’ in ordinary
fields, alevel similar to that used for ‘Mikamo Golden'.
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4/25 5/29 96 a 6.3 a 616 26.3 a 0.5 44.4 94.7 b
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3 2000 2001
2000 2001 2000
2002
3 B -
2001 2002
3 1
m
2001 2002
2000 20cm
3 2000
2001
2000 8.7 9.8% 2001 9.1 10.9
% 2002 8.1 9.3% 10
11% 2000 2002
3
/ g % /a %
(A) ** * ** * - n.s. ** ** **
6.5 88 b 55 b 653 b 228 b 0.0 40.5 89.2 ¢ 378 b 89 ¢
8.0 92 a 5.6 ab 758 a 24.0 a 0.3 41.3 91.1 b 48,5 a 9.2 b
9.5 94 a 5.7 a 778 a 23.7 a 0.2 41.5 92.7 a 53.1 a 9.5 a
2000 (B) n.s *x n.s. *x - * *x n.s. **
161 92 5.7 a 713 24.4 a 0.2 41.8 a 92.7 a 46.8 9.4 a
192 92 5.7 a 720 23.8 a 0.2 41.3 a 92.0 a 48.8 9.2 a
238 90 54 b 756 222 b 0.1 40.2 b 88.3 b 43.8 9.0 b
Ax B n.s n.s n.s. n.s. - n.s. n.s. n.s. *x
(A) *x n.s. ** n.s. - n.s. n.s. ** n.s.
6.5 84 b 5.9 482 b 23.1 0.0 48.6 98.5 39.7 b 9.9
8.0 88 a 6.1 552 a 23.6 1.0 49.0 98.4 46.7 a 10.1
9.5 90 a 6.1 557 a 23.8 0.0 48.8 98.4 48.0 a 10.1
2001 (B) n.s. n.s. n.s. * - n.s. * n.s. n.s.
161 88 6.1 503 24.3 a 0.0 49.4 98.5 a 45.0 10.1
192 88 6.1 541 23.3 ab 0.0 48.8 98.5 a 44.9 9.9
238 87 5.9 548 229 b 1.0 48.2 98.3 b 44.4 9.9
Ax B n.s n.s n.s. n.s. - n.s. n.s. n.s. n.s.
(A) *x n.s. n.s. n.s. - n.s. n.s. n.s. **
6.5 89 b 6.1 560 26.3 0.0 44.9 98.3 44.3 85 b
8.0 89 b 6.0 613 26.1 0.0 44.6 98.2 46.0 8.6 b
9.5 95 a 6.2 656 26.4 0.2 45.0 98.1 50.9 9.0 a
2002 (B) n.s. ** ** ** - ** *x n.s. *
161 91 6.4 a 571 b 26.9 a 0.0 45.2 a 98.5 a 45.5 8.8 a
192 90 6.1 b 567 b 26.4 a 0.2 45.2 a 98.3 a 45.0 8.6 b
238 92 59 b 691 a 255 b 0.0 440 b 979 b 50.8 8.6 b
Ax B n.s. n.s n.s. n.s. - n.s. n.s. n.s. n.s.
1 2000 2002 (6.5 8.0 9.5kg/10a)x 3 168 192 238 /m2)
2 o ) 5 ) 6 12.5%
3 ** * 1% 5% 5%
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B -
% % % WK/TN mg/|
(A) n.s. *x n.s. *x n.s. n.s.
6.5 84.1 8.1 b 0.74 57.3 a 286 23.6
8.0 83.9 8.8 ab 0.74 52.2 ab 275 20.0
9.5 84.3 9.2 a 0.76 51.9 b 271 19.2
2000 (B) n.s. * * n.s. * n.s.
161 84.2 8.7 a 0.75 a 54.1 276 b 25.1
192 84.1 8.6 a 0.75 a 55.1 278 ab 18.4
238 84.0 83 b 0.72 b 54.4 284 a 21.1
Ax B n.s. n.s. n.s. n.s. n.s. n.s.
(A) n.s. * n.s. n.s. n.s. n.s.
6.5 85.2 89 b 0.65 45.5 233 31.3
8.0 84.6 9.3 ab 0.72 48.4 229 34.6
9.5 84.6 9.4 a 0.66 43.8 244 29.5
2001 (B) n.s. n.s. n.s. n.s. n.s. n.s.
161 84.7 9.2 0.67 45.3 242 28.5
192 84.7 9.2 0.69 46.7 237 34.3
238 84.9 9.1 0.66 45.7 227 32.6
Ax B n.s. n.s. n.s. n.s. n.s. n.s.
(A) * n.s. n.s. n.s. ** n.s.
6.5 854 a 8.2 0.76 58.5 268 a 17.0
8.0 84.6 b 8.2 0.77 58.9 210 b 14.8
9.5 85.3 a 8.5 0.78 57.7 246 a 16.1
2002 (B) n.s. n.s. n.s. n.s. n.s. *
161 84.9 8.4 0.79 58.8 224 16.4 ab
192 85.2 8.1 0.75 58.0 244 185 a
238 85.2 8.4 0.78 58.2 257 13.0 b
Ax B n.s. n.s n.s. n.s. * n.s.
1 ** * ns. 1% ,5%
2 5%
5
Im
( /m’ (cm) () (SPAD ) (mm) _ (mm)
*x ** *x n.s. - n.s. n.s.
2001 20cm 192 ¢ 1917 a 323b 8.0 - 6.8 1.5
30cm 240 b 1602 b 340b 81 - 6.6 1.4
40cm 297 a 1485 b 37.3a 8.1 - 9.5 1.3
* * *x - * n.s. n.s.
2002 20cm 382 Db 1908 a 18.6 c - 49.0a 21.6 4.1
30cm 511 a 1687 ab 200 b - 47.7b 234 3.9
40cm 548 a 1369 b 21.3 a - 476 b 25.5 4.2
1 2001 3/19 2002 3/24
2 ** * ns. 1% 5%
3 5%
6
/ q % /a /a
n.s. n.s. n.s. n.s. n.s. n.s. - n.s. n.s. n.s. n.s.
2001 20cm 4/8 5/22 90 6.2 508 24.9 - 48.1 98.8 46.6 46.0
30cm 4/8 5/22 91 6.2 511 24.8 - 47.5 98.6 46.2 45.6
40cm 4/8 5/23 93 6.2 508 24.5 - 46.7 98.3 46.2 45.4
n.s. n.s. n.s. n.s. n.s. n.s. - n.s. n.s. n.s. n.s.
2002 20cm  4/25 6/5 97 6.6 722 27.1 0.0 44.3 97.8 56.8 55.5
30cm  4/24 6/5 98 6.4 722 26.8 0.5 447 97.7 59.2 57.8
40cm _ 4/25 6/5 98 6.6 700 26.5 1.7 45.4 97.9 55.6 54.5
1 12.5% 0 5 6
2 ** * ngs, 1% 5%
3 5%
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