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Abstract. This study was carried out to investigate the effects of number of the lower scaffold limbs on
tree growth, light penetration, fruit yield, and fruit quality in slender spindle in 6-year-old ‘Fuji’/M.9 apple
trees. With regard to the growth by the numbers of the lower scaffold limbs, the width of the tree was wide
and the growth of new shoots was increased when the number of the lower scaffold limbs was five. Com-
pare with other treatments, five lower scaffold limbs showed high light-interception on the upper (150 cm
above the ground) and middle (100 cm above the ground) canopy. There was no difference in the total num-
ber of the flower buds of the spurs according to the number of scaffold limbs, but the number and cross sec-
tion area of flower bud on the lower canopy (120 cm above the ground) were increased where the number of
the lower scaffold limbs was five. Fruit yield was highest in the treated with five lower scaffold limbs and
fruit weight tended to increase where the number of the lower scaffold limbs was five or eight. With regard
to fruit quality, there showed no difference in fruit shape index, firmness, acid content, Hunter L and b value
according to the location of canopy and the number of the lower scaffold limbs, but the content of soluble
solids was highest treated with five lower scaffold limbs. Hunter a value indicating fruit color was found to
be highest treated with five lower scaffold limbs whose light interception was highest.
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Table 1. Tree growth as affected by number of the lower scaffold limbs in slender spindle on 6-year-old ‘Fuji’’M.9 apple
trees in high-density orchard.

Number of scaffold limbs Tree width (cm)  Trunk diameter (mm) Shoot length (cm)  Terminal shoot length (cm)
5 220 a* 46 a 15.6a 334a
8 205a 43b 82b 275a
10 185b 42b 89b 270a

*Mean separation within columns by DMRT at 5% level.

Table 2. Influence of number of the lower scaffold limbs on lateral branch growth in slender spindle on 6-year-old ‘Fuji’/M.9
apple trees in high-density orchard.

Lateral branch
Number of scaffold limbs alera’ branc

Diameter (mm) Branch angle (°) No. of bearing mother branch
5 19.9 @ 948b 85a
16.5b 103.1a 6.0b
10 163 b 100.8 a 55b

*Mean separation within columns by DMRT at 5% level.

Table 3. Light penetration as affected by number of the lower scaffold limbs in slender spindle on 6-year-old ‘Fuji’/M.9
apple trees in high-density orchard.

. Light penetration (%)
Number of scaffold limbs D o) 3 %)
5 55.9a* 303 a 25.7a 306a
4760 2550 274a 28.6b
10 48.5b 26.5b 27.8a 28.8b

“Mean separation within columns by DMRT at 5% level.

YD, center above 150 cm from ground; ), center above 100 cm from ground; 3, center above 30 cm from ground; @, inside
folded space between trees.

Table 4. Effects of number of the lower scaffold limbs on number of terminal bud on spur in slender spindle on 6-year-old
‘Fuji’’/M.9 apple trees.

Number. of scaffold limbs Number of terminal bud on spur (No./tree)

Lower” Middle Upper Total
85.1a° 463 Db 63.8a 195.2
60.7b 70.1a 689a 199.7
10 51.3b 764 a 673 a 195.0

“Mean separation within columns of different position in canopy by DMRT at 5% level.
YUpper, over 200 cm from the ground; Middle, 120 cm to 200 cm from the ground; Lower, below 120 cm from the ground.
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Table 5. Size of terminal bud on spur as affected by number of the lower scaffold limbs in slender spindle on 6-year-old
‘Fuji’’/M.9 apple trees in high-density orchard.

Size of terminal bud r
Number of scaffold limbs ize of terminal bud on spur” (mm)

Lower” Middle Upper
5 327a" 343 a 396a
290b 337a 379a
10 2.74 b 3.28a 3.76 a

“Mean separation within columns by DMRT at 5% level.
YUpper, over 200 cm from the ground; Middle, 120 cm to 200 ¢m from the ground; Lower, below 120 cm from the ground.

Table 6. The labor input as affected by number of the lower scaffold limbs in slender spindle on 6-year-old ‘Fuji’/M.9 apple
trees in high-density orchard.

Number of Input of labor power (hr/10a)
scaffold limbs Total Pruning Thinning Bending  Chemical spray ~ Harvesting
5 51.9b* 13.0a 17.0 a 5.1b 44a 124 a
8 552a 140a 172 a 7.0a 44a 12.6a
10 559a 145a 174a 7.0a 44a 12.6a

Mean separation within columns by Duncan’s muitipie range test at 5% level.
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Table 7. Influence of number of the lower scaffold limbs on fruit yield in slender spindle on 6-year-old ‘Fuji’/M.9 apple

trees.
Number. of No. of fruiting Fruit weight (g) .
Yield”
scaffold : -
limbs Total* Upper Middle Lower Average Upper Middle Lower (kg/10a)
5 69.1 a* 19.6 a 18.6 b 309a 283.8a 279.0a 282.1a 2902 a 5,099 a
8 67.7 ab 16.6b 28.6a 22.5b 284.8a 2823 a 292.6a 276.9b 5,013 a
10 58.1b 15.8b 22.5ab 19.8b 268.6b 282.1a 269.4b 2544 b 4,058b

"Mean separation within columns by DMRT test at 5% level.
YAlculated by 3.2 m x 1.2 m planting density.

*Upper, over 200 cm from the ground; Middle, 120 cm to 200 cm from the ground; Lower, below 120 cm from the ground.

Table 8. Influence of number of the lower scaffold limbs on fruit quality of each location of canopy in slender spindle on 6-

year-old ‘Fuji’/M.9 apple trees.

Number. of L/D ratio Soluble solids Acidity Hunter value
scaffold limbs (°Brix) (%) L a b

Lower of canopy”

5 0.87 a* 13.8a 0.28a 389a 228a 11.8a

087a 13.6 ab 029a 395a 19.6b 119a

10 085a 13.4b 0.26 a 389a 199b 123 a
Middle of canopy

5 0.87a 13.6a 0.28a 39.6a 20.1a 11.5a

0.88 a 13.6a 030a 392a 19.5a 11.8a

10 0.86a 13.6a 025a 389a 22.5a 119a
Upper of canopy

5 0.88a 13.8a 0.30a 377a i89a 119a

0.87 a 13.7a 030a 383a 19.1a 11.8a

10 087a 13.6a 028 a 382a 199a 11.5a

“Mean separation within columns of different position in canopy by DMRT at 5% level.
YLower of canopy, below 120 cm from the ground; Middle of canopy, 120 cm to 200 cm from the ground; Upper of canopy,

over 200 cm from the ground.
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