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Studies on the Semi-Intensive Orcharding System of

Apple Tree on Malus prunifolia Rootstock

Yasuho Kume

Summary

In 1979, we grafted ‘Fuji’  (Akifu-1) shools onto Malus prunifolic var. ringo Kubota
rootstocks. These grafted trees were planted at a ratic of 36 trees,” 10 a with line intervals of 5.5m
and tree intervals of 5.0m. To establish techniques for the semi-intensive orcharding system, the
tree form was regulated 1o the ceniral leader and effecls on the productivity, light-interception
dose and fruit gualities were examined.

l. Due to spreading through ihe training of latera! branches, elongation of young shoots was
suppressed and the ratio of flower-bud differentiation was elevaled. This lechnique is essentially
required for the early bearing and the stabilization of tree vigor of the centiral leader with the
use of Malus prunifolia.

2. Although the trunk circumference increased linearly, the tree height and the crown diameter
were artificially restricted by taking the working efficiency and light-interception characteristics
into consideration. Thus the trees showed mild growth.

3. The lerminal bud count, the [ruil setting count and the yieled were all increased year by year.
The trees aged 5 years showed an average lerminal bud count of 346 tree and an average [ruil
setling count of 118//ilree. Then these dala were rapidly increased. The trees aged 10 years
showed an average lerminal bud count of 1,522 tree, an average fruil selling count of 188,/ tree
and a yield of 319 boxes{6.41),

4. Lateral branches were reduced vear by year because ol natural factors such as snow cover
and improvements in the working space and the light-inlerception characteristics due to
overcrowded lateral branches. Sixieen lateral branches on average remained in the trees aged 14
years.

5. Regarding the size distribulion of the fruils in the case of the trees aged 6 years, large fruits
weighing 281 g or above, medium ones weighing 241 to 280g and small ones weighing 240g or
below amounted respectively to 18.5%, 41.7% and 39.8%. In contrast, in the case of the trees
aged 9 years, large fruits, medium ones and small ones amcunted respeciively 1o 44,7%,49.0%
and 6.3%, thus showing an increase in the ratio of larger [ruils, Regarding the grade
distribution of the fruits in the case of the irees aged 6 years, the first grade fruits
{(“shu”;coloration raitoc>81%), the second grade ones {6l<coloration raito<80%) and the third
grade ones {coloration raito<60%) amounted respectlively to 82.6%, 16.7% and 0.7%. In the case
of the trees aged 9 years, on the other hand, the first grade fruits, the second grade ones and

the third grade ones amounted respectively to 48.2%, 48.8% and 3.0%. That is to say, in the



16 MBI R s

latler case, the colorailion raito was lowered due to the enlargement of the crown but the raito
of the first grade fruits was increased by thinning and cutting the lateral branches.

8. Fruits on parts suffering from poor light-interceplion {i.e., parts close Lo the (runk helow the
crown) showed a low suger content and poor qualities. Changes in the light-interception dose
were monitored throughout the growth period. As a resull, it was found oul that the
light-interception dose was lowered by, for example, the growth of leaves, the eclongation of
young shoots, and the dropping of the lateral branches accompanying the thickening of the
fruits. Thus the light-interceplion dose in the crown could be elevated by removing spindly
growing branches, providing stakes, defoliation ete.

7. Malus prunifolia rootstocks planted in an area with a small available depth of soil had thin
axial roots and showed somewhat poor tree vigor. On the contrary, those planted in an area
with a large available depth of soil showed deep axial roots {i.e., Im} and somewhat excellent

tree vigor.
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