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Investigations on the Tree Crown Structure

of Adult (Year) Apple Trees

Kiyoji Kon, Michiho Yamada and Ch8zs Suzuki

Summary

Over a period of six years, from 1951 to 1956, the following study
was carried out on the tree crown structure of old (year) apple trees
(45to 63 years old in 1956).10 Rall’s and one Jonathan apple trees were
studied at four selected sites in the following orchards which were rep-
resentative regions and orchards of the Tsugaru Zone in Aomori Prefec-
ture : the orchard belonging to Mr. Rydjird Kardji, Fujisaki Town,
Minamitsugaru-Gun, which consists principally of alluvial soil in the
basin of the River Iwaki (the Okamoto Series); the orchard belonging to
Mr. Miki Fujita, Tokuko, Hirosaki City, principally volcanic ash on
the lower slopes of Mount Iwaki (the Shimizu Series); the orchard be -
longing to Mr. Seihd Yagihashi, Osaki, Hiraka Town, Minamitsugaru -
Gun, which is representative of the piedmont region of the Minamitsugaru-
Gun (the Kuroishi Series); and an orchard at the Aomori Apple Experi-
ment Station, diluvial soil of the Hanamaki Series.

The interrelationships among the framework order of the tree crown,
the composition and degree of development of the fruit-bearing parts, and
the volume of the tree crown and number of buds and fruits it contained
were studies. The results obtained are summarized as followed.

1. Composition and Degree of Development of the Tree Crown Framework

The tree crown framework of the 10 Rall’s and one Jonathan trees, all
old (year) trees, consisted of the trunk, leaders, sub-leaders, and
small-sub-leaders, arranged in a systematic order.

Trunk circumference was 1.25 m, with mid-trunk of which the trunk
length was 1.79 m and its height was 1.82 m. Branching off from the
trunk were an average of 2.2 leaders. Some trees had as few as one

leader, some as many as three, in which case the branching-off distance
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was extremely narrow, giving a strong impression of being the same
origination branch ..

The leaders averaged 0.89 m in circumference, 71% of trunkcircum-
ference, with the branching-off position at a height of 1.76m, length 1.92
m angle 69.4 degrees, and 2.1 sub-leaders branching off from each leader.
Also, although the term “leaders” is applied here, there was evidence
of renewal where the trees were growing close together.

Sub-leaders averaged 0.53m in circumference, 60% of leader circum-
ference, length 1.78m, a wide angle of 87.5 degrees, and height 2.18m
from the ground part. As in the case of leaders, there was evidence of
renewal of sub-leaders in some cases.

Small-sub-leaders averaged 0.31m in circumference, 59% of sub-leader
circumference,length 1.17m, a wide angle of 85.5 degrees, height 2.05
m, and a small-sub-leader distance of 0.64m. Renewal occurred more
frequently among small-sub-leaders than among leaders and sub-leaders,
and the number of small-sub-leaders varied markedly from year to year
in some cases,

2 . Composition and Degree of Development of the Fruit Bearing

Parts

The fruit bearing parts consisted of the fruiting branches, twigs, and
bearing shoots. Average age of the fruiting branches was seven years.
The fruiting branches branched off from the small-sub-leaders at an
average of 5.8 fruiting branches per small-sub-leader and a total numder
of 85.7 fruiting branches per tree.Each fruiting branch carried an average
of 55.7 terminal buds anb 19 .6 fruits.

The twigs branched off from the fruiting branches and were 3.8 years
old on the average. When age was measured according to varieties,
average age was 4 to 5 years. Each fruiting branch carried an average
of 6.8 twigs.

The percentage of fruits on branches of different ages were recorded for
the Rall’s, Jonathan, Delicious, Indo, Golden Delicious, McIntosh and
A. S. Pearmain varieties. Out of a total of 1057 branches, by far the
highest percentage, 41.5%, occurred on 3 - year-old branched, followed



140 KU BRI I %8 5

by21.2% on 4 - year-old branches,17.3% onlong bearing shoots, and 8.5%
on5- year-old branches.The results thus testify to the fact that the bra-
nches which fruiting position are the extremely young parts.

3 . Number of Buds and Fruits in the Tree Crown

Tree height was 4.13m and tree crown volume 96.1nv, height 2.86m,
radius 4.27m, and radius . height ratio 67.7. The calculated number of
trees per 10 ares was 14.6.

Buds were divided into terminal buds and axillary buds, and terminal
buds were classified according to whether they occurred on spurs and on
middle or long shoots. There were 4,670 terminal buds (57.5%) and
3,455 axillary buds (42.5%), giving a total of 8,125 buds.Of the terminal
bud total, 69.3% occurred on spurs and 30.7% on middle and long shoots.
For every 100 buds on spurs there were thus 44 buds on middle and long
shoots, and for every 100 terminal buds there were 74 axillary buds, a
much higher ratio than expected.

The total number of calculated buds per 10 ares was 113,342, of which
64,831 were terminal buds.

There was an average of 1,624 fruits on each tree, 17.2 fruits per
cubic meter, and 2.9 terminal buds per fruit. Calqulated per ten ares,
this amounts to 22,715 fruits, which is probably the average for Aomori
Prefecture.

In addition, a close interrelationship existed among three factors, tree
crown volume, bud number and number of fruits. The degree of interre-

lationship varied, however, depending on the year and the orchard.



