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B | 4|u .S 6152.85225.58 - 9.2741 149.36237.11 -12.649  0.2297| 44. 38 76.59 -5.014
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Studies on the Local Deviation of Heading Time of

Two-rowed Barley

Sumio Masuda

Summary

The two-rowed barley in Japan was introduced from Europe about one hundred years ago.
Of the introduced varieties, -only a few have been grown actually. However, these varieties
are not well adapted to the climatic condition and cropping system in Japan, because of late
maturing. Although the breeding of this crop had been conducted in small scale, the varietal
differentiation was scarcely observed. ’

In 1958, the breeding center for improving two-rowed barley was established at Minamikawachi
Branch of Tochigi Agricultural Experiment Station located at central part of Japan. At this
center, the selection of early variety was taken up as the most important object of breeding
in order to fit the cultivation of two-rowed barley to double cropping and escape from heavy
rainfall at ripening stage.

For this purpose, it is important to evaluate the in characteristics of heading time of variety
as affected by environmental conditions. In an attempt to gain greater understanding of selecting
the parent and adaptability of variety, the investigation on local deviation of heading time of
two-rowed barley have been conducted. The results obtained in this investigation are following.
1. The two-rowed barley of 93 varieties and six-rowed barley of 7 varieties were cultivated
at 57 sites located from Hokkaido to Okinawa, in erder to evaluate the varietal difference
in local deviation of heading time. The results obtained are the following.

1) The limit of distribution of two-rowed barley sown in autumn coincided approximately with
0C isotherms in Junuary. This isothermcrosses from Miyagi Prefecture to Yamagata Prefecture.

2) In the case of autumn sowing culture, the heading time was closely correlated to the air
temperature in March at given sites. It was obtained that the heading time became earlier at
higher temperature region. More important was that the relationships between air temperature
at given sites and the period from sowing to heading differed considerably with varietal groups.
The above relationship in each variety as shown in Fig 1, was repesented by linear or secondary
regression curve at high significant level. The local deviation of heading time among varieties
was analyzed by comparing the change in the gradient on linear or secondary curve. In this
experiment, the shortening up to heading by temperature, that is, the accelerating rate of
heading was represented in terms of the gradient on regression curve.

3) The accelerating rate of heading was higher in the varietal groups being earlier in
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2] mean heading time at all site. Also, the vari-
eties which belong to the same genetic source

200 indicated the similar accelerating rate.
o 4) When the tested varieties were divided
§160 into 15 groups according to the genetic source,
£ the accelerating rate of heading varied consid-
é" erably depending upon different groupsand there
E‘ZO were striking similarities in the acclerating
i‘ rate among group having the same genetic source.
é 20 In the case of early varieties, Taichung group
é (A) showed the highest accelerating rate and
its rate did not change even at high temperature
40 region such as Okinawa. In sharp contrast, the

accelerating rate in the Kanto group (D) was

5 10 15 20 ©

Air temperature at each site (C) considerably lower over the tested range,

Fig.1 The Change in the period from sowing showing the rapid.decrease at high temper-

to heading as affected by air temper- aiyre region. Suita group (B) had rela-
ature at each site.

A. Kindoku B. US6 C. Kaneko-Gold

D. Kairyo-Nijyoshu F. Aichiwase-Golden

H. Hanna 1. Tochigi-Goldenmelon

A-- I repesent varietal group. The names and did not chang at high temperature region.

tively high accelerating rate, but turned to low
rate at high temperature region. The accelerating

rate in Kaneko group (C) was relatively low
of variety is typical of each group. The rate in winter type (F) was similar to
that in Suita group. The late varieties which
originated in European Continent and England indicated lower accelerating rate than early
varieties. It was also observed that the varieties of England source had a little higher rate
than European Continent source.

5) Such varietal difference may be attributable to the differences in photoperiodic response
and vernalyzation response among varieties. Taichung group (A) and Kaneko group (C) in
which the accelerating rates at both high and low temperature regions were almost same, had
lower photoperiodic response. On the other hand, Kanto group (D) and Suita group (B) in
which the rate at high temperature region decreased considerably, had higher photoperiodic
response. Also, the winter type (F) showing lower rate at high temperature region was similar
to Kanto group (D). Late varieties in which the rate at both high and low temperature regions
was not changed, had lower photoperiodic response.

6) When the tested varieties were sown in spring, the differences in accelerating rate of
heading among varietal groups became smaller, because of high temperature and long day-length.
7) When the varieties were grown at 6 elevations of 200 to 1200m at Mt. Nasu, no significant

differences in accelerating rate of heading among varietal groups were found, although the
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heading time became earlier at low elevation.

8) When the varieties were sown on different date from February to June at given sites,
the period up to heading became shorter as the sowing date became later. It was also obser-
ved that the shortening of period up to heading was more remarkable in the varietal group with
high photoperiodic- response. ‘

[[. Several experiments were conducted to evaluate the varietal response to temperature and
day-length resulting in the local deviation of heading.

1) The first trial, using typical varieties of 20, was conducted under the combination of 5
levels of day-length of 24, 17, 14, 11, 8 hrs and 3 levels of night temperature of 4, 8, 13C.
Each variety indicated the specific response to day length and its response was enhanced by
high temperature. Thus, the varietal difference in heading time in the above experiment may
de attributed to these two factors.

Day-length when the remarkable delay tor heading occurred differred with different varietal
groups. For instance, the remarkable delay, for heading was observed at day-length of 11 hrs
or below for the groups of Suita (B) and Kanto(D), while such phenomenon was not observed
even at short day-length of 8 hrs for Taichung.

2) Secondary trial, using the typical varieties of 12, was conducted with the treatment comb-
ined the 4 levels of day-lengh of 24, 14, 11, 8 hrs with the 2 levels of night temperature of 10
and 3C. The initiation and development of young ear were delayed by short day-lengh. Such res-
ponse varied with different varietal groups. It was founed that the intiation and development
of young ear in the groups of Kanto (D) and Suita (B) were delayed considerably by short
day-length, while those in Taichung group (A) was not affected.

It is well known that frost damages of barley and wheat correlate closely to the position of
young ear on culm as well as the development. In this experiment, the varietal group of England
indicated the same development as that of European Continent, but the position of young ear
was lower in the former; than in the later. One of reasons why the varietal group of England
souce of spring type has been sown in autumn in Honshu (Central and South West part of

Japan) may be attributable to the lower position of young ear.

It is possible to evaluate the local deviation of heading time of two-rowed barley through the
linear or curve regression between heading time and air temperature at each sites as mentioned
above. Thus we can estimate the heading time of various varieties at given site. On the basis
of this investigation, many earlier varietes and strain which adapted well to climatic conditions
at warm regions of Sourth West Japan have been bred at Minamikawachi Branch of Tochigi
Agricultural Experiment Station located at Central part of Japan. Also, this investigation gave
the suggestion for selecting the varieties at Pillippines in tropical region.

On the other hand, the results obtained in this investigation may give the suggestion for

analyzing the distribution and differentiation of varieties of two-rowed barley in Japan. For
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instance, the varieties which were introduced from Europe Continent and England differed with
Hokkaido (Northern part of Japan) and Honshu (Central and- South West part of Japan).
Furthermore, bred varieties varied dependet on Central part and South West part of Japan.
Such distribution and differentiation of ecotype varieties may be mainly caused by the difference

in local deviation of heading time among varieties as mentioned above,
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　わが国で二条大麦が栽培されるようになつた

のは明治中期の頃からであるが、在来種の存在

がなかつたため，新たに外国から導入した品種

によつて栽培が始められている馨60）これらの品

種のうち，わが国に定着したのはゴールデンメ

ロン等わずかな品種のみで，これらの品種も長

桿，晩熟等の特性から必しも充分適したものと

はいえなかった。このため，一部の府県，醸造

会社等で品種改良が試みられてきたが，規模も

小さく，また，醸造用原料としての性格上，生

態的特性よりむしろ品質上の規制を受ける等の

事情もあって騨実際に栽培に移された品種は少

なく，他の麦類に比べ品種の分化は著しく遅れ

た状態にあった。

　このような状況の中で1958年に栃木県農業試

験場南河内分場に二条大麦育種指定試験地が設

けられ，醸造用二条大麦の新品種育成事業が行

なわれることになったが，当時二条大麦の育種

機関は一部醸造会社の付属試験地のほかにはな

かったため，育種対象地域は全国と定められ，

重点育種目標としてまず早生化が取上げられた。

　そこで育成地では母本選定上の情報を得るた

※現農林省農事試験場
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