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B 1. 1%~ 7.5%
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Agronomic Studies on the Grain Quality
of Malting Barley.

by

Tetsuo HARADA
Summary

This paper contains the results obtained in the researches on the effects ‘of environmental
conditions and cultural practices on the grain guality of malting barley.

Researches had been conducted for eight years of 1961~’68, at Hiroshima Prefectural Agricu-
ltural Experiment Station, Saijo, Hiroshima Prefecture.

As for. the environmental conditions, following factors were prepared, namely, geographical
difference, temperature, kind of soil, soil moisture content and shading. As for the culiural
practices, time for harvest, fertilizing method and sowing rate were discussed. Moreover, thc_-:
demerits of lodging and leaf removal on the graiﬁ quality were studied in relation to the
cultural practices.

To evaluate the grain quality from the agtonomic view points, following items were cbserved,
viz. grain yield, weight of 1000 kernels, gréin grading, hull weight ratio, crude protein content
and starch value. _

The variety and soil used in field and pot culture were mainly “Two-rowed Barley Kanto
No.2” aﬁd alluvial sandy loam respectively.

The results obtained were summarized as follows; _ _

1. Tracing the processes of grain development, hull weight ratio, crude protein content, crude
fat content, ash content and starch value, it was revealed that the fav_orable time for harvest
was determined mainly by the grain plumpness and crude protein content in grain. That is to
say, the practical time for harvest was conformed to 35~40 days after the full heading, when the
plumpness of grain reached to maximum and the ecrude protein content had been increasing
below the critical value for brewing. -

2. Geographeal difference influenced on ripening process and resulted in difference in the grain

quality. It was ‘due to the climatic factors. Comparing the ripening process in the coastal

region with that in the mountainous one, the former showed greater value in hull weight ratio
and crqde protein content, and smaller in the ripenihg duration and plumpness of the grain.

This fact suggested that the cultivating areas of the malting barley should be restricted to
the regions where the ripening proceeded normalily.

On the volecanic humic soil, the grain guality was not satisfied because of the low grain
vield and high crude protein content. However, with the increased application of nitrogen
fertilizer accompanied with the heavy phesphorous fertilizer, the quality was reformed z little
through the stimulation of grain development, but not satisfactorily.

On the diluvial loam, the grain clual_ity was markedly inferior due to the extreme high crude
protein content and this kind of sdil was hardly considered to be desirable to cultivate the
malting barley, .

On the alluvial sandy loam, the grain quality was satisfied with the high grain yield and
low crude protein content both accmplished by the complete developed kernels. Furthermara,
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with the increased application of nitrogen, the. grain yield increased evidently keeping the

crude protein content low.
From these results, it was concluded that the favorable kinds of soit for the cultivation of

malting barley were alluvial and eluvial sandy loam. )
4, . Soil moisture content in which the high yield with-good gquality obtained was confomed to

approximately 767 of field capacity..
Extreme low moisture content during ripening stage brought low yield with inferior quality.

. However, if the plants were kept under high moisture condition during the ealier half of

E ripening stage, the drought ‘condition during the following later half hardly influenced on

. graip quality. High moisture condition at booting stage, about 20 days before heading, brought
inferior quality, while low brought satisfactry one. Extreme low soil moisture content at
bootiﬁg and young panicle formation stage brought the suppression of grain development and
'resuifEE’v- in inferior quality.

5. By the high temperature during ripening stage, the maturing rate was stimulated, the grain
development was suppressed, the crude protein content and the hull weight were increased
markedly and the grain qualitj resulted in insatisfacory. Furthermore, the demerits by the
high temperature during ripening stage were appeared more heavily by the too late application
of nitrogen fertilizer and/or extreme low moisture content in soil

It was considered that the suffering in ripening stage limited the cultivating areas of
ma'lting barley where the climatic conditions during ripening stage proceeded desirable.

6. When the sowing rate was 0.8kg/a (167 grainé/mz) and three productive tillers were obtained
from a sown seed in average, the satisfied quality of grains was obtained. The facts were
revealed through the several studies that the high order tillers were disappeared, the culm
length kept uniform, the panicles grew long and beld and these panicles fully matured supporting
the crude protein content in low value.

Nevertheless under the suitable sowing and population condition, poor grains were appeared

frequently when the seed sterility induced by the climatic factors, which brought the decrement
of kernel number per panicle and increment of crude protein content in grain, had arisen. |
7. Appropriate amount of nitrogen fertilizer application was revealed 1.0~1,2 kg/a and the top
.dressing in booting stage should markedly desirable effects. Practically, the top dressing should
have been conducted as late as a week before the full heading.
‘The effects of larger amounts of top dressing were only appeared when the nitrogen content

at 2 weeks before the full maturing was within range of 2% on dry matter basis. However, the

too late and/or too much application of fertilizer brought the increment of crude protein content

in matured kernels and resulted in inferior quality.

8, . Lodging suppressd the grain development, permitted the crude protein content incréase, kept
the starch value low and resulted in inferior guality. The earlier the lodging occurred, the
more heavily the quality was spoiled, however, lodging in later half of the ripening stage
brought small demerits to the grain quality.

The demerits by the lodging were reduced a little by the late application of nitrbgen through
the promotion of the grain development,

9. Removing the awns and/or leafhblades, the grain development was suppressed, the hull weight

ratic increased and the crude protein content deceased. The earller removal resulted in greater

demerits.

Removing a leafblade in different leaf position of the stem brought different demerits,
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namely, the third leaf should the greatest, second followed this and the boot leaf should the

i least. -

10, Shading below 302 of solar irradiation, the grain quality was hardly influenced. However,
above 60%, injuries by shading were appeared and grain quality was spoiled through the
suppression of the grain development, evident increment of hull weight ratio and crude protein

content.

+
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When shading continued longer, the quality was injured more heavily, however, the late
application of the nitrogen reduced the injuries a little through the stimulation of the grain
development in ripening stage as in the loging damage.

These facts suggested that the extraordinary low sunshine during the ripening stage, brought
about by the extreme irregular climate hardly happened, gave rise to the spoiling of gram quality.
Simultaneously, these facts supported the impertance of the late appllcatmn of nitrogen fertilizer.

11. Rearranging the results mentioned above, the author discussed and drew a conclusion con-

cerning to the malting barley cultivation especially in the view point of grain quality.

i
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