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Development of the Simple Tree Canopy Evaluation
Method and the Evaluation of Chemical
Adhesive Property in Apple Trees
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Summary

A method was developed for the simple evaluation of tree canopies, and the relationship
between leaf canopy density and chemical adhesive properties in apple trees was analyzed.

This simple tree canopy evaluation method uses a leaf canopy density rating value. This value
is measured with the use of a sheet of plywood (length 90 cm x width 180 cm) on which twenty-
eight red circles (diameter 20 cm, four circles x seven lines) are drawn. The rating board is across a
farm road from an evaluator, who then gives a numerical value to the extent of each red circle that
can be seen though the tree canopy.

Tree growth factors such as total leaf area per tree, total leaf area per planting area, relative
luminous intensity under the tree canopy, total shoot length, and trunk girth were correlated with
the leaf canopy rating value and chemical adhesive property of apple trees. The leaf canopy rating
value was correlated with the chemical adhesive property.

It is thought that with this simple tree canopy evaluation method the chemical adhesive property
in an apple orchard can be measured in a short time. It is also thought that a new tree form
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training system with little drift can be developed with the use of this simple tree canopy evaluation

method.

Keywords: apple, chemical adhesive property, simple tree canopy evaluation method, canopy
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Fuji / JM7 (8 age)
Central leader (Low height type)

L3
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Fuji / JM1 (7 age)
Central leader (Normal height type)

Fuji / JM7
Central leader (Normal height type)

11

(8 age) Mclntosh / JM7 (8 age)

Central leader (Normal height type)

Fuji / M7 (7 age)

Central leader (Normal height type)

Fig.1. Figure of each treatment in a combination of scion cultivar,rootstock and training method.

Fig. 2. A plywood for a leaf canopy density rating value.
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100cm ®
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100cm @
50cm
@ Trunk

A measuring position from trunk
(Total : seven positions / plate)

A measuring position above ground
(Total : three positions / tree)

Fig. 3. A measuring position of chemical adhesive properties in apple tree.

Before spraying treatment
(Color is yellow)

After spraying treatment
(Color of watering position
change from yellow to blue)

Fig. 4. Water-sensitive paper.
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Fig. 5. The relationship between total leaf area per tree, total leaf area per planting area, relative luminous intensity
under tree canopy, total shoot lengths, trunk girth and A leaf canopy density rating value.
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Table 1. Each treatment in a combination of scion cultivar, rootstock and training method.
Treatment Cultivar Rootstock Tree Planting Tree Age Training Method
Number Number Distance (2005)
(mXm)
No.1 Fuji JM7 3 5X3 8 Central leader : Low height type
No.2 Fuji JM7 3 5X3 8 Central leader : Normal height type
No.3 Mclntosh JM7 3 5X3 8 Central leader : Normal height type
No.4 Fuji JM1 3 5X2.5 7 Central leader : Normal height type
No.5 Fuji JM7 3 5X3 7 Central leader : Normal height type

Fruit setting point of low height type is less than 2 m above the ground, fruit setting point of normal height

type is less than 3 m above the ground.

Table 2. Tree growth of Fuji’ and ‘McIntosh’ on the rootstock of JM1 or JM7.

Treatment ”

No.1 No.2 No.3 No.4 No.5
Tree volume (m?) 132+04° 249 +04 226t 1.2 6.3 0.2 178 £ 0.3
Total leaf area per tree (m?) 272+ 16 24126 142+ 13 102 +0.9 272+ 24
Total leaf area per plantting area (m?) 1.8 +£0.1 1.6 £0.2 1.0+0.1 0.7 £ 0.0 1.8 +0.1
Relative luminous intensity under tree canopy (%) 32t2 39+£2 61£3 52£0 28t 1
Total shoot lengths (cm) 8845 + 1623 116054 = 370 5094 + 478 2855+ 101 9829 *+ 1263
Trunk girth (cm) 336+1.8 304 =04 273+t 14 17.7 £ 0.2 245+ 03
A leaf canopy density rating value 130 £ 12 145+ 9 240 £ 18 263+ 5 142+ 5
Chemical adhesive properties value 7.2 7.6 8.4 8.5 6.9

“Averege £ SE.
YTreatment are shown in Table 1.
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Fig. 6. The influence of cultivar, rootstock and training system on chemical adhesive properties.
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Fig. 8. The relationship between total leaf area per tree, total leaf area per planting area, relative luminous intensity under
tree canopy, total shoot lengths, trunk girth and chemical adhesive properties value.
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