22 9-16 (2008)

Effects of different fruit thinning on alternate bearing, fruit quality
and car bohydr ate content of ‘Harumi’

Fumitaka Fujiwara and Hisao Inoue

Summary
The purpose of this study was to find methods to obtain adequate amounts of fruit

bearing and properly manage fruit bearing in order to stabilize fruit production from
the successive cropping of * Harumi’ . Different methods for fruit thinning were studied
to find their effects on alternate fruit bearing, fruit quality, and the carbohydrate

content of ‘* Harumi’ trees.

1.

A fruit number of 40 or more per one cubic meter of canopy volume in a year resulted
in a markedly decreased amount of flower setting in the following year; a fruit number
of 10 or less in a year resulted in an excessive amount of flower setting in the
following year. In the former case, leaves etiolated in the following July with old
leaves defoliating markedly. When fruit harvest was controlled to 20-25 pieces per
once cubic meter of canopy volume in a year, new shoot development and flowering were
good in the following year.

Compared with fruit thinning mainly for finish, fruit thinning mainly for coarse
thinning early in July resulted in a higher ratio of fruit in the 2 L class, heavier
dry weights of underground parts, and markedly increased amounts of carbohydrate
accumulation in large branches and roots. The accumulated amount of carbohydrate in
general, starch in particular, also increased in other parts of the trees.
Compared with alternate branch unit thinning, fruit thinning at the tips of the primary
and secondary scaffold branches before early in July followed by finishing fruit
thinning to control fruit harvest to 20-25 pieces per one cubic meter of canopy volume
resulted in more stable flower setting and a larger number of fruit in the 2 L and
L classes.

Unilateral thinning of fruit within the crown, by which about one half of fruit the
primary and secondary scaffold branches on one side bore were removed from the trees,
decreased fruit weight per fruit, increased the number of fruit in classes L and M,
and, in the following spring, brought about excessive flower setting mainly on parts
that were kept from fruit bearing in the previously year.

Key Words:‘Harumi’ ,alternate bearing,fruit quality,carbohydrate

-9-



22

2003 4 ‘ ’
‘ ' 1 2
8 2
2 8
13 7 10
2000 8 4
2005 80 7
157ha 970t 10 1 1
10
, 1 6
2004 2 1 4
80
2004
6 2004 5 5
3
2003 6 ‘ '
7
50
1/2
1
1 4 1
2001 2002 4 ‘ 8 1 3
' 1998 14 20 25 1
27 2004 5
2002 2003 6
6
2003 2005
, 1 2
2

- 10 -



2002

2001

10 20 30 40 50 60 70

3
m

40
30

( /)

80

( /n8)

- 11 -

450

400

350

300

250

200

150

100

50

2kg

2002

2

2003

10

20



22

2
2
1
3
4
3
4
(%) Brix (g/100ml)
(/7 ) (@ 3 2 10/30 1/6 2/25  10/30 1/6 2/25
6.9 242 18.1 60.1 19.4 2.4 9.9 12.1 12.8 2.16 1.31 1.06
6.3 225 8.9 46.2 37.8 7.1 9.8 12.4 13.0 2.25 1.19 0.91
ns ns ns ns ns ns ns ns ns ns ns ns
o [is]}
: = 180 m
o 160 |
6 o g1
(] 140 m2
5 a ~120 | a
N S 2 | o
s o 80 o
| 60 [
2 5]
o 40 1
1 20 |
0 ! 0
(%DW)
1 2
0.2 0.2 2.3 1.8 a 2.5 13.5 8.9 9.1
0.3 0.3 1.9 0.8 b 3.0 11.6 8.9 8.4
e - 0.2___03___21___0.9 ___ 0.3b__1.9__100___6.4___5.7__
ns ns ns ** ns ns ns ns
3.4 3.3 2.3 1.3 1.3 1.8 1.5 1.3
4.1 3.7 3.1 1.3 1.3 1.6 1.2 1.0
M m—____ 3.9___38___3:.0___2.3 ___ 1.4 ___14___18___13___1.0__
ns ns ns ns ns ns ns ns
** 1% (Tukey)

- 12 -



1 2
1.5 0.2 6.1 8.1 24.0 a 5.1 9.7 12.1 32.9 a 39.9 59.8 a 99.7a
1.6 0.8 2.7 1.9 8.9ab 4.2 5.7 7.7 21.3ab 15.9 38.9ab 54.8ab
__________ 0.9___06 __20__319__29b_17__ 42 _ 65 __94b 83 __21.8b_30.1b
ns ns ns ns * ns ns ns ** ns * *
21.8 4.3 5.6 6.8 16.0 a 2.9 1.3 a 2.0 4.8 a 54.5 11.0 a 65.5
24.7 10.1 4.3 5.2 15.2ab 1.8 0.8 b 1.1 25b 59.5 6.2 b 65.7
. _______Ma1 _ .81 __29 __52__122b_12__ 0.7b__1.4 _ _18b 4.5 __ 51b_50.6_
ns ns ns ns * ns * ns *x ns * ns
23.3 4.5 11.7 14.9 40.0 a 8.0 11.0 14.1 37.7 a 94.4 70.8 a 165.2
26.3 10.9 7.0 7.1 24.1ab 6.0 6.5 8.8 23.8ab 75.4 45.1 ab 120.5
_________ 18.0_ _ _87_ __49 __7.1__11b_29__ 49 _ _7.9.__11.2h _53.8 __26.9b _80.7_
ns ns ns ns * ns ns ns el ns kel ns
1% * 5%
2
(0 5 (05
4.8 0.0
2.6 1.4 S
3.3 1.3
2004 5 7
3
2 7
50 6
2004
1
7
/) [(s)] %)
2003 2004 2003 2004 3 2
31l8a 34 a 0.07 190 207 a 8.3 41.2 a 40.9 9.6 b
169 b 143 b 0.09 182 163 b 1.8 25b 41.8 539 a
26.6 ab 29.2 a 0.17 197 201 a 5.4 40.4 a 43.1 11.1 b
X=X /X X.o) X X
* Tukey,5%
2003 2004 2003 2004 2003 2004
12.6 11.6 1.17 0.99 215 26.8 74 34
12.9 12.4 1.14 0.92 225 26.4 17.2 6.6
12.6 12.1 1.25 0.96 23.3 27.2 14.3 5.8
ns ns ns ns ns ns ns ns

2005 1 12



22

()
(@)
12.5 5.5 3.1 0.8 1.3 12.7 34.7 3.2 19.2 10.4
17.6 11.4 4.0 3.4 1.6 9.4 10.8 17.9 11.3 10.7
14.2 3.4 3.9 0.2 2.0 12.4 32.0 80.0 24.0 13.5
2004 1 22
1973
1963 ‘ ’
1975
2001 2002 1 3
r=0.5 0.6
2
13 20 25
3 3 4 2
2
2003 s
2 8
2005
7 8
50

- 14 -



50
8 13
20 25
2
1 1 3 40
10
7
3 20 25
1/72 2 7
1 2
2002 ‘ '
1 3 7
. ’ l 3
20 25
1/2 2
4 1/2
1

- 15 -



2000

34:43-52
2004 ‘ '
36:41-45
1963
3
32:13-19
2005 ¢ '
74
2:331

- 16 -

22

48
43:423-429
72 2:310
2002

1973

40-41
1975

2003 *

71(6):789-795



