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Comparative Studies on Productivity in Spring Cereals

2. Differences of canopy structure and its relationships
with some morphological characteristics

Hisashi Tanno, Kimio NAKASEKO and Kanji GoTou

(Laboratory of Field Crops, Faculty of Agriculture,
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Fig. 1. Differences in productive structure at the full-culm elongation stage.
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Fig. 2. Vertical distribution of leaf area and relative light intensity within

canopy at the full-culm elongation stage.

Note.

LAI: leaf area index

( ): relative light intensity at the top-most leaf surface.
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Differences in leaf inclination (between
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bending leaf) of flag leaf (F), penulti-
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the full-culm elongation stage.
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Note. @: barley, a: wheat, H: oats.
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- Summary

The purpose of this study is to clarify the differ-
ences of canopy structure among spring cereals
(barley, wheat and oats), and its relationships with
some morphological characteristics. Measurements
were made at the full-culm elongation stage for
three varieties of each crop, grown under field
conditions (10 cm X 10cm, singling). The results ob-
tained are summarized as follows;

1. The mode of the vertical distribution of leaf

dry weight (including dead leaf) differed among
these crops. Barley had a greater leaf dry weight
towards the base (triangular type). In oats leaf
dry weight was most abundant in the low layer
near the middle and became smaller towards the
base and the top (oval type). In wheat the varietal
difference was found, namely, one was rectangular
type which had a relatively uniform distribution
of leaf dry weight, and the other was triangular
type (Fig. 1).

2. There were differences in the mode of the
vertical distribution of leaf area among these three
crops. It was oval and triangular in wheat and
oats, respectively. In barley varietal difference
was found, and triangular, rectangular and oval
types were recognized (Fig. 2).

3. Three leaves of oats existing during ripening
period were larger than those of barley and wheat.
In barley and oats flag leaf was much smaller than
penultimate leaf and third leaf. In wheat third
leaf was the smallest, and flag leaf was smaller or
similar to penultimate leaf (Fig. 3).

4. Leaves of oats had smaller angle (from the
horizontal line) of leaf inclination than those of
barley and wheat in three leaves located in upper
parts. In oats there was no difference in the angle
of leaf inclination among these three leaves, and in
wheat angle of flag leaf was smaller than penulti-
mate leaf and third leaf. In barley angle of leaf
inclination differed considerably among three vari-
eties (Fig. 4).

5. The canopy of cereals was characterized by
distribution of ear in the highest 30-40 cm of the
canopy (Fig. 1). The percentage of light intercep-
tion of ear was 20-48% in these three crops (Fig.
2). The ratio of light interception to ear dry weight
was highest in barley, followed by wheat and smal-
lest in oats (Fig. 5). It was suggested that these
differences were caused by differences of morpho-

logy of ear among these three crops.



