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Nitrogen Accumulation and Grain Protein Fraction of a Low-protein Strain in Two-rowed Barley :
Akihiro SASAKI, Masaru OHTSUKA, Tsuneo KATO and Akira KAMINAGA (Tochigi Pref. Agric. Exp. Stn. Tochigi
Branch, Tochigi 328, Japan)

Abstract : Two-rowed low-protein barley Daikei HC-15, which is related to low -protein cultivar Karl, was
studied to determine the changes in the percentage of nitrogen in the grain, leaf and stem during ripening period,
and the grain protein fraction at maturity. As compared with commercial variety Mikamo Golden, Daikei HC-
15 accumulated dry matter equally but less nitrogen in grains during the middle phase of the ripening period (3
-5 weeks after heading). There was 0.59, difference in the grain nitrogen percentage between two genotypes at
5 weeks after heading, but in the last phase of the ripening period (5-7 weeks after heading), the two genotypes
similarly accumulated much nitrogen in the grains. In contrast with these genotypes, Karl accumulated less
nitrogen during the last phase. At maturity, the Daikei HC-15 grain nitrogen percentage was 0.379, lower than
Mikamo Golden and 0.179, higher than Karl. During the middle phase of the ripening period, the nitrogen
percentage of laminae decreased less in Daikei HC-15 than in Mikamo Golden, but during the last phase, it
decreased considerably in Daikei HC- 15. In Karl, the decrease in the nitrogen percentage of the laminae was the
smallest throughout the ripening period. In the protein fraction, Karl showed a markedly lower concentration of
hordein than Mikamo Golden. Though Daikei HC-15 also showed a significantly lower hordein concentration
than Mikamo Golden, it had a greater proportion of hordein than Karl. It has previously been reported that
hordein accumulates in grains during the later stage of the ripening period. It was concluded that the difference
in hordein concentration between Daikei HC-15 and Karl was caused by the difference in grain nitrogen
accumulation during the last phase of the ripening period.

Key words : Hordein, Malting barley, Low-protein, Nitrogen accumulation, Protein fraction.
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Fig. 1. Changes in dry matter weight of grain.
® : Daikei HC -15, O:Karl, & :Mikamo
Golden.

(a) Basal dressing 3g * m™2
(b) Basal dressing 3 g * m~2and top dressing
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Fig. 2. Changes in nitrogen percentage of grain.
® : Daikei HC-15, O:Karl, 2 :Mikamo
Golden.

(a)Basal dressing 3g * m?
(b) Basal dressing 3 g * m~?and top dressing
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b/NEL, KBRHC-15 s HET—ALF > DR
WCIdARERE IR s N o 28, BIEX T,
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Increase in dry matter and nitrogen content of grains during two ripening phases.

Grain dry matter increase

Nitrogen increase
(mg+100 grains~!-day~!) (dW) (mg-100grains'+day™") (dN)

dN/dW (%)

G Middle phase Lase phase Middle phase Lase phase Middle phase Lase phase
enotype . . . . . . . . . . . .

of ripening of ripening of ripening  of ripening of ripening of ripening

(A) (B) (A) (B) (A) (B) (A (B) (A) (B) (A (B

Daipei HC-15 111 91 74 87 1.53  1.28 1.77 1.86 1.388° 1.41 2.39 2.14

Karl 67 63 79 72 1.04 0.8 1.38 1.31 1.56 1.24 1.74 1.83

Mikamo Golden 114 110 83 88 2.32  2.29 200 2.07 205 2.08 2.41 2.35

(A) : Basal dressing 3g m~2, (B) : Basal dressing 3g m~2 and top dressing 3g m™2.
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Fig. 3. Changes in nitrogen percentage of vege-
tative parts.
® : Daikei
Golden.
(a) Basal dressing 3g * m™2
(b) Basal dressing 3g * m~2and top dressing
3ge m2
* : Flag leaf **: The top internode.

HC -15, ©:Karl, & :Mikamo

FURKL, B, BOERSFEEREEFE2RIIRLL,
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BRIERAT2LOTIER VLI &Y, HEEORN
DEFREBENV LI EONHONTWS, £
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Table 2. Nitrogen concentration in harvested plants.
) 100 gr;ins Nitrogen Nitrogen percentage
Genotype dry weight content per 100 - -
(g) grains (mg) Grain Lamina* Sheath* stem**
(A) (B) (A) (B) A) (B (A B (A B (A (B
Daikei HC-15 3.40° 3.35° 6l1.6° 60.9° 1.81° 1.82° 0.90° 1.09° 0.44° 0.53° 0.34°> 0.36°
Karl 2.728  2.83%  44.6% 45.78 1.64% 1.62* 1.89° 1.96° 0.98° 1.04° 0.63° 0.51°
Mikamo Golden 3.30° 3.26> 71.8° 71.9¢ 2.18° 2.20° 0.70* 0.99° 0.13* 0.17% 0.23* 1.23¢
* : Flag leaf, ** . The top internode.
(A) : Basal dressing 3g m-%, (B) : Basal dressing 3g m~2 and top dressing 3g m~2
Values with different superscript letters differ significantly at the 0.05 level according to l.s.d.
Table 3. Barley protein composition.
Total Water soluble*  Salt solble Hordein Glutelin Residual Protein
Genotype protein recovery
(%) (A) (B) (A) (B) A (B A B (A (B (%)
Daikei HC-15 10.7°  1.85° 17.6  1.48 14.2 3.08" 29.7 1.50® 14.5 2.49* 24.0 97 .4
Karl 9.68 1.89° 20.4 1.46% 15.8 1.63* 17.6 1.58> 17.1 2.69> 29.2 96.1
Mikamo Golden  12.9¢ 1.84? 15.3 1.60° 13.4 3.99¢ 33.3 1.69° 14.1 2.88 24.0 93.3

*  Contains non-protein nitrogen.

(A) : Grams protein/100g barley flour (dry basis), (B) : Percent of recovered protein.
Values with different superscript letters differ significantly at the 0.05 level according to l.s.d.
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