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Fruit Thinning and Improving Fruit Quality
by Use of Growth Regulators in
Early Satuma Mandarin
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Fruit thinning and improving fruit quality
by use of growth regulators in early-maturing
satsuma mandarin
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SUMMARY

Alternate bearing phenomenon is severe in early- maturing
satsuma mandarin which represents more than 80% of citrus
acreage in Cheju island, Korea. The most reliable method to
correct the alternate bearing habit is fruit-thinning which is
very laborious. In order to establish the chemical fruit-thinning
method, several experiments including demonstration were
conducted for three years.

3,5,6- Trichloro- 2- pyridyloxyacetic acid(3,5,6- T PA), ethychlozate
(figaron), and mixture of figaron and ethephon were selected as
chemical fruit-thinning agents. 24-Dichloroprop and PDJ(a
derivative of jasmonic acid) did not increase fruit drop.

The suitable concentration of 3,56-TPA proved to be
15mg/L, because 7.5mg/L showed insufficient fruit-thinning
effect while 30mg/L tended to increase leaf drop. Fruit diameter
at spray was correlated with the thinning effect which was
represented as the percent decrease in the final number of fruits
remaining; spray at fruit dia of 13.6 14.1mm resulted in 50%
thinning, that of 15.3 185mm did 20 30%, and that of 25
28mm showed no thinning effect.

3,5,6- TPA advanced peel colouring by one week with dark
orange colour, and incresed fruit size. Spray of 3,5,6-TPA

resulted in more percent distribution of marketable fruits in



groves producing small fruits because of heavy crop load, while
more unmarketable large fruits in groves with light crop. Effect
on juice Brix was inconsitent. Rough peel surface with large oil
sac of young fruit became as smooth as the peel of control
fruit. Few fruits stopped development without abscission. Any
damage on tree by 3,56-TPA was not observed.

Effect of figaron on fruit drop, peel colouring, and fruit size,
juce Brix varied with groves. Ethephon alone increased both
fruit and leaf drop. Addition of 50mg/L figaron to ethephon
increased ethylene evolution from fruit and fruit drop, while
decreased ethylelene evolution from leaf and leaf drop caused by
ethephon.

It was suggested to spray 15mg/L 3,5,6-TPA at fruit dia of
14mm when the final leaf- fruit ratio is expected to be less than
13 in control, at that of 18mm when the final leaf- fruit ratio to
be 13 17, and no spray when the final leaf-fruit ratio to be
more than 17. Figaron alone or mixture of figaron and ethephon
seemed to be further evaluated for practical use. Because of
variablility in the response to fruit-thinning agents among groves,
small- scale spray are recommended before spray in the whole

grove.
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1- 1.
T able 1- 1. Citrus production in Cheju for recent eight years

89 '90 91 '92 '93 '94 '95 '96

( ) 19,335 19414 19,605 21,727 21,479 21,448 21,605 25,802

( ) 746 493 556 719 619 549 615 480
( ) 2,200 3,151 4251 2,623 3948 5521 4,334 6,079
( : ).
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Pomeroy Aldich(1943) f ’ ‘ ’

napthalene acetic acid(NAA)

(1958) (1959) NAA
(1976)
NAA
1970 1980 (1977, 1983, 1977, 1982)
10 1981
5- chloroindazol- 8- acetic acid ethylester( ;  ethychlozate;
j- 455)

(1975) 30
100mg/L, (1982) 50 100 200mg/L,
(1980) (1981) 40- 50 100 200mg/L

(1983), (1985) 40
50 100 200mg/L
(1980) 30 , 45
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150mg/L ., (1982)

30 60 150mg/L
5 20
40 50 6 7
(1993) 6 15 ( 10 16mm) 50mg/L
20 30%
14
20mg/L ethephon( )
90

3,5,6- trichloro- 2- pyridyl- oxyacetic acid(3.5.6- T PA)
(Agusti ,
1994). dichloroprop ( ; 2,4-DP)
(Zaragoza , 1992)
PDJ
( , 1997).
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2 356-TPA

1.
3,5,6- TPA 15mg/L 10
, 5 5 1 1
80m, 3
18
3x 3m
5 22
27 6 19 ( 11.4mm), 10 6 29
( 17.0mm), 7 8 ( 19.3mm), 7 19 ( 24.8mm)
60m, 3
20 2.7mx 2.7m
5
22
6 17 ( 26
, 11.2mm), 6 24 ( 14.7mm), 7 11 ( 224
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mm), 7 18 ( 26.3mm)

200 300 4
{(100- )- (100- )}/ (100-
( - )/ (100-
) (
) (1- / )
9 7
( 50 ), 2= ( 28 50), 3=
22 28), 4= ( 17 22), 5=
17 )
2.
3,5,6- T PA 10 20
( 2-1). 6 19 6 29 7 8

- 29 -
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19 7 8 2

( 2-2) 6 17
15.3 24.7

2-1. 35,6-TPA 15mg/L
(18 , , 1995 )
Table 2-1. Effect of the date of foliar spray of 15mg/L
3,5,6- TPA on fruit and old leaf drop ratios in 'OKkitsu
Early' satsuma mandarin(18- years old, Cheju, 1995)

(mm) (%)
(%)
6.19 6.29 7.8 7.19| 6.19 6. 19
6. 19 (%)
6.29 7.8 7.19 7.29| 8.18 8. 18
11.4 - 51.6 9.6 26.6 14 89.8b2) - 16.8a2)
6 19 11.4 114 58.3 28.6 47 0.8 92.7ab 28 19.0a
6 29 11.5 170 495 7.0 34.0 1.6 92.4ab 25 9.6a
7 8 111 19.3—588 -—— 308 3.6 93.5a 36 6.8a
7 19 11.7 248 |——- 812- —— 15 88.2b -16 11.6a
2DMRT , 5%
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2-2. 3,56- TPA 15mg/L
(20 , , 1995 )
T able 2-2. Effect of the date of foliar spray of 15mg/L
35,6-TPA on leaf-fruit and old leaf drop ratios in
"Okitsu Early' satsuma mandarin(20-years old, Namwon,

1995)
(%)
(mm) 6 1 o) 6. 17
8.1
11.1(6 17 ) 26 15.3c2) - 8.3a2)
6 17 11.2 2.4 24.7b 38 9.3a
6 24 14.7 6.3 22.7b 33 11.0a
7 11 22.4 18.6 32.3a 53 7.5a
7 18 26.3 11.2 13.7c -12 5.4a
2DM RT , 5%
2-3
1, 3, 5
4.2, 5.0
6 17 7 11
3 7
18 ( ) 19 ( )
4 ( ) (
) 2 7 10
6 7
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2-3. 35,6- TPA 15mg/L
(1995)
T able 2-3. Effect of the date of foliar spray of 15mg/L
3,5,6- TPA on the visually- scored degree of fruit load in
"Okitsu Early' satsuma mandarin(1995)

(18 ) (20 )
2 2
4.2 5.0
6 19 3.2 6 17 3.8
6 29 34 6 24 3.6
7 8 34 7 11 3.8
7 19 3.8 7 18 4.2
2 D= ( 50 ), 2=
( 28 50), 3= ( 22 28), 4= (
17 22), 5= ( 17 ).
24.8mm
26.3mm 25mm
3,5,6- TPA
3 1 3,5,6-TPA
1.
, 356-TPA 7.5mg/L , 356-TPA 15mg/L :
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3,5,6- TPA 30mg/L

10mg/L
5
26 6 17
2.
2-4. 1
,1995

)

, 3,5,6-TPA 15mg/L 1 15 20
, 67mg/L 6 1 1

2

27 6 19
1 , 35,6- TPA 10mg/L

7 8 7 11

2
3,5,6- T PA
(18

T able 2- 4. Effect of foliar spray of 3,5,6- TPA and figaron at the
1st June drop on fruit and old leaf drop ratios in 'OKkitsu

Early' satsuma mandarin(18-years old, Cheju, 1995)

2

(%) (%)

(mm) (6.19 818) (%) (6.19 8.18) 6.19 8. 18
11.2 88.3by) - 8.2ay) 2.7 22.3cy)
3,5,6- TPA 7.5mg/L 88.6b 3 9.7a 2.7 22.2c
3,5,6- TPA 15mg/L 93.3a 43 10.2a 2.3 31.4b
3,5,6- TPA 30mg/L 93.7a 46 15.1a 2.8 40.6a
3,5,6- TPA 15mg/L 92.9a 37 14.3a 2.8 35.5ab
+ 10mg/L
67 mg/L 84.4c -33 7.0a 2.7 16.4c
26 19 ( 27 ) , 2 7 8
yDMRT , 5%
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3,56-TPA 7.5mg/L
15mg/L 30mg/L
40% (  2-4). 356-TPA 15mg/L 20
10mg/L
3,5,6-TPA 7.5mg/L
15mg/L, 30mg/L, 15mg/L 10mg/L
54  71% (  2-5).
67mg/L

2-5. 1 3,5,6- TPA
(20 : :
1995 )
T able 2- 5. Effect of foliar spray of 3,5,6- TPA and figaron at the
1st June drop on fruit and old leaf drop ratios in 'OKitsu
Early' satsuma mandarin(20-years old, Namwon, 1995)

2 (%) (%)
6.17 8.2
(mm) (6.19 8.18) (%) (6.19 8.18)
111 66.2cy) - 9.0cy) 4.2 13.1cy)
3,5,6- TPA 7.5mg/L 82.2b 47 9.2c 4.2 26.4b
3,5,6- TPA 15mg/L 86.9ab 61 10.9bc 3.8 26.0b
3,5,6- TPA 30mg/L 84.6ab 54 16.8ab 45 24.1b
3,5,6- TPA 15mg/L 90.2a 71 18.5a 4.1 39.0a
+ 10mg/L
67 mg/L 70.0c 11 6.7c 3.7 12.5¢
26 17 ( 26 ) , 2 7 11
yDMRT , 5%
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15mg/L 3,5,6-T PA

13.1
30mg/L 3,5,6-TPA 25
15mg/L 10mg/L 2 39
67mg/L
2-6
4.0
2-6. 1 3,5,6- TPA

(1995

(

2-1).
75

T able 2- 6. Effect of foliar spray of 3,5,6- TPA and figaron at the
1st June drop on the visually- scored degree of fruit load

in 'Okitsu Early' satsuma mandarin(1995)

2
44 4.6
3,5,6- TPA 7.5mg/L 4.2 3.6
3,56- TPA 15mg/L 3.0 2.8
3,5,6- TPA 30mg/L 3.0 2.8
3,56- TPA 15mg/L 3.0 2.8
+ 10mg/L
67 mg/L 44 4.0
2 2-4, 5
yy 2-3
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15 30mg/L TPA 1 15mg/L 10mg/L 2

3.0 2.8
( 2-4) 22
15mg/L 3,5,6-TPA 30
15mg/L TPA
4 2 3,5,6-T PA
1.
, 356-TPA 75mg/L , 356-TPA 15mg/L
3,5,6- TPA 30mg/L , 3,5,6-TPA 15mg/L 15 20
10mg/L , 100mg/L , 100mg/L
15 20 67mg/L 7 1 1 5
2
36 7 8
50 7 11 1 3,5,6- TPA 10mg/L
67mg/L 7 29
8 2 . 2
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( 2-7) 20mm 3,5,6-
TPA

5%

2-7. 2 3,5,6- TPA
(18 , ,1995 )
T able 2- 7. Effect of foliar spray of 3,5,6- TPA and figaron at the
2nd June drop on fruit and old leaf drop ratios in 'Okitsu
Early' satsuma mandarin(18-years old, Cheju, 1995)

2 (%) (%)
7.8 8. 18
(mm) (78 818 (%) (7.8 8.18)
20.7 71.3 - 52 5.3 18.7
3,5,6- TPA 7.5mg/L 19.3 80.3 31 4.4 6.2 27.0
3,5,6- TPA 15mg/L 20.6 75.7 15 2.3 51 20.5
3,5,6- TPA 30mg/L 20.6 745 11 24 54 214
3,5,6- TPA 15mg/L 20.2 83.6 43 75 5.0 285
+ 10mg/L
100mg/L 19.3 83.7 43 75 4.7 26.3
100mg/L 20.6 83.9 44 0.5 6.1 33.8
+ 67mg/L
27 8 ( 36 ) , 2 7 29
( 2-8) 23mm
3,5,6- T PA
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2- 8. 2

, 1995 )

3,5,6- TPA

(20

T able 2- 8. Effect of foliar spray of 3,5,6- TPA and figaron at the
2nd June drop on fruit and old leaf drop ratios in 'Okitsu

Early' satsuma mandarin(18-years old, Namwon, 1995)
Z % %
) (%) (%) 711 8. 18
(mm) (711 818) (%) (711 8.18)
23.1 36.3cy) - 16.7ay) 12.7ay) 19.1aby)
3,5,6- TPA 7.5mg/L 22.3 40.2bc 6 9.9b 10.3a  17.9b
3,5,6- TPA 15mg/L 23.6 50.4ab 22 7.2b 11.1a 32.3ab
3,5,6- TPA 30mg/L 23.0 45.7ab 15 8.8b 114a 2l1.2ab
3,5,6- TPA 15mg/L 22.6 40.5bc 7 8.7b 10.7a 21.5ab
+ 10mg/L
100mg/L 22.8 55.9a 31 5.7b 94a 27.0ab
100mg/L 23.6 58.2a 58 9.4b 12.3a 36.6a
+ 67mg/L
27 11 ( 50 ) , 2 2
YyDMRT , 5%
3,5,6- TPA
2-9
3,5,6- TPA
(3.0)
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2-9. 2

3,5,6- TPA

(1995 )

T able 2- 9. Effect of foliar spray of 3,5,6- TPA and figaron at the
2nd June drop on the visually-scored degree of fruit load

in 'Okitsu Early' satsuma mandarin(1995)

2 )
4.0 34
3,56- TPA 7.5mg/L 3.3 3.2
3,56- TPA 15mg/L 3.6 3.3
3,56- TPA 30mg/L 4.0 34
3,56- TPA 15mg/L 3.6 3.0
+ 10mg/L
100mg/L 2.0 3.0
100mg/L 3.0 3.0
+ 67mg/L
2 2-7,8
y 2-3
5
1.
( 70m,
2km) 20
1995 5 20 . ,
50mg/L, 3,5,6-TPA 15mg/L 2,4-D 20mg/L 4
( ) 0, 10, 20, 40, 80mg/L 5
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53 7 12 7

30
3 ( ) , 35,6-TPA 15mg/L 1
: 1 1
20mg/L 1
( ) 15
1996 7 15 0, 50mg/L
0, 50mg/L 3
1, 2, 3, 4, 6,
9 , (1995
) 20 5
(1995) 1
30 3
(PYE UNICAM series 304 Chromatograph FID, 2m
alumina column, 130 oven temp., 120 inj. temp., 180 det.

temp., 30ml/min flow rate, N2 carrier gas)

100
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1995
1997 6 9 ( 14.5mm)
0, 25, 50, 100 mg/L 4 ( )
0, 10, 20, 40 mg/L 4 ( )

2
2- 10
50mg/L
3,5,6- TPA 15mg/L
. 2,4-D 20mg/L
2- 10. (%)

(20 , , 1995 )
T able 2-10. Effect of foliar spray of auxins with ethephon on
fruit drop ratio(%) in 'Miyagawa Early' satsuma
mandarin(20- years old, Seogwipo, 1995)

(mg/L)
0 10 20 40 80
125 14.9 195 35.4 87.6
50mg/L 8.9 285 275 49.7 62.6
356-TPA 15mg/L | 130 155 12.8 193 13.4
24-D 20 mg/L 8.9 12.6 17.9 204 34.7
7 12 ( 53 23.6mm)
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50mg/L
40mg/L 80mg/L
80mg/L
( 5-2). 35,6-TPA 15mg/L

20mg/L
40mg/L
2,4-D 20mg/L 40mg/L
80mg/L
80mg/L
2- 11, (%)

(20 , , 1995 )
T able 2-11. Effect of foliar spray of auxins with ethephon on
leaf drop ratio(%) in 'Miyagawa Early' satsuma
mandarin(20- years old, Seogwipo, 1995)

(mg/L)
0 10 20 40 80
104 11.8 19.9 14.1 36.5
50mg/L 7.0 11.0 11.0 7.0 28.0
3,5,6- TPA 15mg/L 10.1 104 9.9 14.6 33.2
2,4-D 20mg/L 0.0 7.8 6.4 84 35.9
7 12 ( 53 23.6mm)
50mg/L 10 40mg/L
3,5,6- TPA 15mg/L 67mg/L 20mg/L
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3,5,6- TPA
3,5,6- TPA

2-12. 3,5,6- T PA
(20 , 1995 )

T able 2-12. Effect of foliar spray of 3,56-TPA and figaron with
or without ethephon on fruit and leaf drop ratio(%) in 'OKkitsu
Early' satsuma mandarin(20- years old, Namwon, 1995)

(%) (%)
0 0 68.1c2) 11.5b2)
20 79.2bc 13.8ab
35,6-TPA 15mg/L 0 86.1ab 14.3ab
20 94.0a 21.6a
67mg/L 0 72.0c 9.3b
20 78.0bc 10.7b
DM RT , 5%
6 17 ( 26, 11mm)
1996
( 2-13).
(  2-14)

(  2-15)
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2- 13.
(15 , , 1996 )
T able 2-13. Effect of figaron and ethephon on fruit and leaf
drop ratio in 'Miyagwa Early' satsuma mandarin
(15- years old, Cheju, 1996)

(%) (%)

6.8 55.8

50mg/L 24.4 81.9

50mg/L 9.5 50.5

E F 2 12.9 85.9
2 50mg/L 50mg/L.
7 15 ( 44 20.7mm)

2- 14,
(15 , , 1996 )

T able 2-14. Effect of figaron and ethephon on changes in
ethylene evolution of leaf in "Miyagwa Early' satsuma
mandarin(15- years old, Cheju, 1996)

1 2 3 4 6 9
100 y) 100 100 100 100 100
50mg/| 289 86 1,027 918 1,639 689
50mg/| 90 51 160 114 326 61
E F 2 247 99 492 875 1,199 99
2 50mg/L 50mg/L.
y) 100
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2- 15.
(15 , , 1996 )
T able 2-15. Effect of figaron and ethephon
ethylene evolution of fruit in "Miyagwa Early' satsuma

on changes in

mandarin(15- years old, Cheju, 1996)

1 2 3 4 6 9

100y) 100 100 100 100 100

50mg/| 67 65 143 1,356 1,152 130
50mg/| 40 35 98 264 135 120

E F2) 103 69 223 1,428 706 153

2,y 2-14

0 100mg/L 0 40mg/L
20mg/L
2- 16.
(%) (22 , 1997 )

T able 2-16. Effect of figaron and ethephon on fruit drop
ratio(%) in 'Miyagawa Early' satsuma mandarin
(22-years old, Seogwipo, 1997)

(mg/L)
(mg/L) 0 10 20 40
0 65.9 77.0 79.8 90.8
25 78.4 86.1 78.4 79.1
50 66.1 82.2 84.2 76.6
100 79.3 74.2 84.3 84.1
6 9 ( 14.5mm)
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( 2- 16) 40mg/L 0
mg/L

( 2-17) Omg/L

25mg/L

2- 17.
(%) (22 , , 1997 )
T able 2-17. Effect of figaron and ethephon on old-leaf drop
ratio(%) in 'Miyagawa Early' satsuma mandarin
(22-years old, Seogwipo, 1997)

(mg/L)
(mg/L) 0 10 20 40
0 6.6 16.3 9.6 12.4
25 8.6 7.4 2.6 75
50 4.6 11.0 9.5 6.3
100 8.2 4.0 5.3 5.3

6 9 ( 14.5mm)

6 24-DP PDJ

2,4- dichlorophenoxy propionic acid(2,4- DP)
1996
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, 2,4-DP 45mg/L( 17.7mm ), 2,4-DP

90mg/L( 17.7mm ), 2,4-DP 90mg/L( 20.2mm
) 4 3
5 26
17.7mm 7 1 20.2mm 7
5 . 1 7 1 27
PDJ 1997

, PDJ 25mg/L, PDJ 50mg/L, PDJ

100mg/L 3 17.7mm PDJ 50mg/L
20.2mm 5 2,4-DP
6 9 16
2.
2-18. 2,4-DP (20 ,
, 1996)

T able 2-18. Effect of foliar spray of 2,4-DP on fruit and leaf
drop ratio in 'Okisu Early' satsuma mandarin(20-years
old, Cheju, 1996)

(%) (%)
6.5 44.2. 8.8 16.5
24-DP 45mg/L 9.5 52.0 7.6 19.8
( 17.7mm)
24- DP 90mg/L 4.1 39.2 10.7 19.2
( 17.7mm)
2,4-DP 90mg/L 29.5 36.5 9.2 9.8
( 20.2mm)
5%
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2,4-DP 45mg/L 90mg/L

24-DP
(  2-18).
50mg/L PDJ
(  2-19)
2-19. PDJ (22 ,
, 1997 )

T able. 2-19. Effect of foliar spray of PDJ on fruit drop in
"Miyagawa Early' satsuma mandarin(22- years old, Seogwipo,

1977)
: : (mm) (6 6 -8 12 )
811
PDJ 25mg/L, 6 9 , 154 77.5
PDJ 50mg/L, 6 9 , 154 83.5
PDJ 100mg/L, 6 9 , 154 85.7
PDJ 50mg/L, 6 16 , 18.9 88.4
5%
7
1.
1996 ( ),
(7 8 ), 3,5,6-TPA 15mg/L
, 67mg/L 4 5
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2-20. 1996 ) ,

T able 2-20. Location, cultivar, full-bloom date, date of
application and fruit diameter at application in the
fruit- thinning experiments in 1996

(m) (mm)
160 5 31 6 28 17.2
80 5 27 6 21 141
60 5 23 6 18 15.3
50 5 23 6 18 155
2 2 4
1997 ( ),
(7 8 ), 3,5,6-TPA 15mg/L
, 67mg/L , 50 mg/L 20mg/L
, PDJ 50mg/L 6 5
26 6 11 ( 13.8mm),
27 6
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12 ( 13.8mm) . 1996

1995 2 , 1996 1997 3
2-21

2- 21 ,
Table 2-21. Treatments, location and cultivar used, and date of
application in the fruit- thinning experiments for demonstration

2

( ) (mm)
3,5,6- TPA15mg/L 6 20 (33 )
1995 100mg/L
+ 6 27 (35 -

6 28 (31)| 185

3,5,6- TPA 15mg/L
1996 7 20 (59) 27.7
67mg/L

7 18 (57)| 257

3,5,6- TPA15mg/L 6 11 (26 136

1997 67mg/L 6 12 (27) 14.0
+

6 12 (27)| 137

2 + 50
mg/L 20mg/L
2.
1996 3,5,6- TPA 15mg/L
4
( 2-22)
19%, (  2-23) 44%,
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( 2- 24) ( 2-25) 28%
67mg/L 8 25%

2-22. 35,6-TPA
(15 , 1996)

T able 2-22. Effect of 3,5,6- TPA and figaron on fruit and leaf
drop ratios in 'Miyagawa Early' satsuma mandarin
(15- years old, Cheju, 1996)

2 %) | (%) | (%)
346 by - 9.2 ay) 9.3 12.8 by)
3,5,6- TPA 15m g/L 472 a 19 104 a 9.2 15.6 ab
67mg/L 430 ab| 13 87 a 12,6 20.3 a
2 2-20
YDMRT , 5%

2-23. 3,5,6- T PA
(19 , 1996 )

T able 2-23. Effect of 3,5,6- TPA and figaron on fruit and leaf
drop ratios in 'Okitsu Early' satsuma mandarin(19- years
old, Cheju, 1996)

i @) | ) | ()
32.8 by) - 8.2 ay) 9.6 13.1 ay)
3,56-TPA 15mg/L 62.4 a 44 56 a 6.8 18.6 a
67mg/L 49.9 ab 25 6.7 a 75 142 a
2 2-20
YWDOMRT , 5%
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2-24. 3,5,6-TPA
(21 , , 1996 )
T able 2-24. Effect of 3,5,6- TPA and figaron on fruit and leaf
drop ratios in 'Okitsu Early' satsuma mandarin
(21- years old, Namwon, 1996)

2 %) | (%) | (%)
350 by | - 7.0ay) 9.6 14.2 by)
3,5,6- TPA 15m g/L 529 a 28 8.1a 11.2 26.1 a
67mg/L 404 b 8 7.9a 108 183 ab
2 2-20 .
YWDODMRT , 5%
2-25. 3,5,6-TPA
(15, , 1996 )

T able 2-25. Effect of 3,5,6- TPA and figaron on fruit and leaf
drop ratios in 'Miyagawa Early' satsuma mandarin
(15- years old, Namwon, 1996)

2 %) | (%) | (%)
350 by | - 6.5ay) 10.1 14.8 ay)
3,5,6- TPA 15m g/ L 529 a 28 6.1a 9.9 219 a
67mg/L 451a | 16 7.3a 10.9 196 a

2 2-20 .
YWDOMRT , 5%

1997 3,5,6-T PA

( 2- 26), ( 2-27))
51 53%, 40
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PDJ

29%

PDJ
10%

2- 26.
(20 , , 1997 )
T able 2-26. Effect of fruit-thinning agents on fruit and old leaf
drop ratios in 'Okitsu Early' satsuma mandarin(20- years
old, Cheju, 1997)

? %) | (%) (%)
69..6 - 7.8 47 14.7
356-TPA 15mg/L | 856 53 11.0 5.2 42,6
67mg/L 68.4 - 7.1 5.1 15.3
+ 55.9 - 10.6 6.0 12.7
PDJ 50mg/L 63.5 - 8.6 5.6 14.6
26 11 ( 26 ) , + 67mg/L
20mg/L .
YWDODMRT , 5%
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2- 27.
(15 , , , 1997 )
T able 2-27. Effect of fruit-thinning agents on fruit and old leaf
drop ratios in 'Miyagawa Early' satsuma mandarin
(15- years old, Namw on, 1997)

? %) | (%) (%)
7 1.9 - 7.1 32.7
356-TPA 15mg/L | 86.3 51 11.2 48.4
67Tmg/L 79.9 29 8.3 34.9
+ 75.3 12 6.9 411
PDJ 50mg/L 73.7 6 75 27.9
26 12 ( 27 ) , + 67mg/L
20mg/L .
YWDODMRT , 5%
1995 12
(  2-28).
.
2
(3,5,6- TPA 15mg/L )
( 2-28) 20 4.8
3,5,6- TPA 15mg/L 100mg/L
3.6, 3.8 100
mg/L 20mg/L 5 4
1 2.8
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2- 28. 2) (1995)
T able 2-28. Effect of fruit-thinning agents on the visually-
scored degreez) of fruit load in two groves(1995)

y) %)
2.4 4.8
ioomg/L 2.8 3.8
100m g/ L +Ethephon 20mg/L 2.8 2.8
7 2-3 .
Y12 , 35
X20 , 33
1996
3
( 2-29).
2- 29. 2) (1996)

T able 2-29. Effect of fruit-thinning agents on the visually-
scored degreez) of fruit load in three groves(1996)

Y %) W
2.7 3.9 3.8
3,5,6- TPA 15mg/L 18 3.6 3.4
67mg/L 2.0 33 3.0
7 2-3 .
)20 , 31
13 , 59
w15 , 57
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2- 30 1997

5.0
3,5,6- T PA
4.3 3,5,6- T PA
3.0 3.2
3,5,6- T PA
2- 30. 2) (1997)

T able 2-30. Effect of fruit-thinning agents on the visually-
scored degreez) of fruit load in three groves(1997)

y) X w
5.0 4.3 3.8
67mg/L 4.3 4.0 3.6
50mg/L+ 20mg/L 5.0 3.2 4.0
2 2-3
)20 , 26
X22 , 27
wl4 : 27
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1996
1997

2

1996
3,5,6- TPA

T PA

. 1997

13
42, 20%
13
23, 9%

10
10

- 57 -

3,5,6-



10a

3
1996 13 10a
20 3,5,6- T PA
17, 13,
11, 10 (  3-1).
3-1. 3,56- TPA 15mg/L 67mg/L 10a
( , 1996 )

Table 3-1. Effect of folioar spray of 3,5,6-TPA 15mg/L and
figaron 67mg/L on the labour(hours) of fruit-thing in
Early- maturing satsuma mandarin(Cheju, 1996)

2 Y
20.2h 19.7 h
3,5,6- TPA 15mg/L 3.3 8.5
67mg/L 7.0 9.1
2 2-23
y 2-22
1997 4.3
7 35 (10 ) 3,5,6-
TPA 20 1 43

48
(  3-2). 356-TPA

- B8 -



. 10a 19
0.8 4.3

3- 2.
(22 , , 1997 )
T able 3-2. Effect of fruit-thinning agents on the number of
fruits to be thinned and labour(hour) of fruit- thinning in
‘Okitsu Early' satsuma mandarin(22- years old, Namw on,

1997)
10a
2
C 9 (hy)
251 7 35" 19.0
3,56- TPA 15mg/L 7 0 20" 0.8
67mg/L 49 1" 43" 4.3
50mg/L + A
20mg/L 26 0' 48 2.0
2 2-27 .
y10a x 150(10a )
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1996

100
90

M acbeth)

- 60 -

20
(Color eye 2145,

a'k



200

. 1997
2
: ( )
Brix 0.1 N NaOH
. 1997
(NH- 1000, Horiba)
1996
(
), 3,5,6- TPA , 3
4 3 4
(
) 100 3

HPLC
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1. 356- TPA

1995 3,5,6- TPA 15mg/L
4-1
1
7 19 3,5,6- T PA
a* 3,5,6- T PA

4-1. 3,5,6- TPA 15mg/L
(18 , , 1995 )
T able 4-1. Effect of the date of foliar spray of 15mg/L 3,5,6-
T PA on fruit peel colouring in 'Okitsu Early' satsuma
mandarin(18- years old, Cheju, 1995)

« - )
10. 72) 10. 142) 10. 212 10. 292) 11. 3y)
6 16 22 54 14.97¢x)
6 19 16 26 46 78 21.52a
6 29 16 22 34 70 19.88ab
7 8 12 26 46 84 20.58ab
7 19 10 22 34 76 18.37bc
20= , 100= .
Y a* ( ).
DM RT , 5%
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4-2. 356-TPA 15mg/L
(20

1995 )

T able 4- 2. Effect of the date of foliar spray of 15mg/L 3,5,6-
T PA on fruit peel colouring in 'Okitsu Early' satsuma

mandarin(20- years old, Namw on, 1995)

C - )
10. 202 10. 272) 11. 32 11. 13y)
38.3 440 50.8 3.6bx)
6 17 53.3 60.0 65.6 5.6a
6 24 52.0 63.3 64.7 5.9a
7 1 49.0 54.2 57.8 5.5a
7 18 40.0 49.2 51.6 4.3b
20= , 100=
y) 1= , 9=
XDMRT , 9%

3,5,6- TPA 15mg/L

( 4- 2). 25mm
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2. 1 3,5,6-TPA

(  4-3) 3,5,6-
TPA 1
50 5 : a*
3,5,6- TPA . 35,6-TPA
( 44
3,5,6- T PA
3,5,6- TPA
4-3. 1 3,5,6- TPA
(18 , , 1995 )

T able 4- 3. Effect of foliar spray of 3,5,6- TPA and figaron at the
1st June drop on fruit peel colouring in 'Okitsu
Early' satsuma mandarion(18-years old, Cheju, 1995)

. )
2
10. 7 10. 14y) 10. 21y) 10. 29y) 11, 3
8 12 28 50 22.52
3,5,6- TPA 7.5mg/L 12 24 33 74 25.85
3,5,6- TPA 15mg/L 12 22 46 68 26.63
3,5,6- TPA 30mg/L 18 24 40 72 26.92
3,5,6- TPA 15mg/L 14 24 42 72 25.92
+ 10mg/L
67 mg/L 8 18 32 70 25.97
2 2-4
»xY 41
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4-4, 1 3,5,6- TPA
(20 , ,1995 )
T able 4- 4. Effect of foliar spray of 3,5,6- TPA and figaron at the
1st June drop on fruit peel colouring in 'Okitsu
Early' satsuma mandarion(20-years old, Namwon, 1995)

. )
2
10. 20y) 10. 27y) 11. 3y) 11. 13%)
40.3 56.7 60.8 4.3cw)
3,5,6- TPA 7.5mg/L 59.3 58.0 60.0 5.0bc
3,5,6- TPA 15mg/L 60.0 60.7 65.9 5.0bc
3,5,6- TPA 30mg/L 64.3 67.7 66.7 5.3ab
3,5,6- TPA 15mg/L 64.3 66.7 72.5 5.9a
+ 10mg/L
67 mg/L 50.0 52.7 58.4 4.7bc
7 2-5 .
V%W 4-2
3. 2 3,5,6- TPA
(  4-5) (46
3,5,6-TPA
100mg/L 1
3,5,6- TPA 100mg/L
67mg/L 2 1



4-5. 2 3,5,6- TPA
(18 , , 1995 )
T able 4-5. Effect of foliar spray of 3,5,6- TPA and figaron at the
2nd June drop on fruit peel colouring in 'OKkitsu
Early' satsuma mandarion(18-years old, Cheju, 1995)

( - )
2
10. 7y) 10. 14y) 10. 21y) 10. 29y)
8 14 20 44
3,56- TPA 7.5mg/L 16 24 34 64
3,5,6- TPA 15mg/L 14 28 38 72
3,5,6- TPA 30mg/L 14 24 36 66
3,5,6- TPA 15mg/L
+ 10mg/L 14 20 34 76
100mg/L 10 18 24 46
100mg/L
+ 67mg/L 14 20 34 64
2 2-7
y 4-1
4-6. 2 3,5,6- T PA
(20 , , 1995 )

T able 4- 6. Effect of foliar spray of 3,5,6- TPA and figaron at the
2nd June drop on fruit peel colouring in 'OKkitsu
Early' satsuma mandarion(20-years old, Namwon, 1995)

C . )
2
10. 20y) 10. 27y) 1. 3y 11. 13
38.3 42.0 46.7 44
356 TPA 7.5mg/L 51.7 54.0 50.3 4.9
35,6- TPA 15mg/L 421 453 50.0 4.4
356 TPA 30mg/L 44.0 46.7 53.3 43
356-TPA 15mg/L 407 427 46.0 46
+ 10mg/L
100mg/L 47.3 55.3 50.3 5.0
100mg/L
+ 6Tmg/L 58.3 60.0 64.7 4.9
2 2-8
Y), X) 4-2
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. 1996
7 ( )
( ) 5 3,5,6- T PA
a* (  4-7 11).
( ) (
) a*
5
4-7. (15 ;
, 1996 )

Table 4-7. Effect of fruit-thinning methods on fruit peel
coloring in 'Miyagawa Early' satsuma mandarin(15-
years old, Cheju, 1996)

. )

10. 6y) 10. 13y) 10. 20y) 10. 28y 11. 3y | 11. 3%

2

10 18 40 66 80 | 18.99cw
9 19 35 64 74 20.15bc
3,5,6- TPA 15mg/L 22 35 64 83 94 25.74a
67mg/L 11 19 39 66 82 22.54b
2  2-20
v, X, W 4-1
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4- 8. (19 ,
, 1996 )
T able 4-8. Effect of fruit-thinning methods on fruit peel
coloring in 'Okitsu Early' satsuma mandarin(19-years
old, Cheju, 1996)
. )
2
10. 6y) 10. 13y) 10. 20y) 10. 28y) 11. 3y) 11. 3%)
4 10 29 58 77 19.85bw)
4 8 24 57 76 19.81b
3,5,6- TPA 15mg/L 9 22 45 72 87 22.33a
67mg/L 6 11 29 65 83 20.46ab
2) 2- 20
V), X, W 4-1
4- 9. (21 ,
, 1996 )
Table 4-9. Effect of fruit-thinning methods on fruit peel
coloring in 'Okitsu Early' satsuma mandarin(21-years
old, Namwon, 1996)
. )
2
10. 11y) 10. 28y) 11. 3y) 11. 158
13 57 68 22.2bw)
11 53 60 22.9b
3,5,6- TPA 15mg/L 19 63 78 26.9a
67mg/L 14 61 68 25.5a
2) 2- 20
Y)1 X)v\,\b 4-1
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4- 10. (15 ,
, 1996 )
T able 4-10. Effect of fruit-thinning methods on fruit peel
coloring in 'Miyagawa Early' satsuma mandarin
(15-years old, Namwon, 1996)

. )
Z
) 10. 11y) 10. 28y) 11. 3y)
9 45 50
10 54 58
3,5,6- TPA 15mg/L 12 57 56
67mg/L 14 49 52
2 2-20
y 4-1
4- 11.
(1996 )

T able 4-11. Effect of fruit-thinning agents on fruit peel colour
at harvest in early-maturing satsuma mandarin in
three groves(1996)

(11 3 ) (11 19 ) (11 8 )
2
Yy  a*y Yy ay Yy aty
66 17.9bw) 66 23.9av) 80 24.8cw)
3,56- TPA 15mg/L 91 22.4a 65 25.9a 88 27.5a
67mg/L 77 17.5b 64 24.7a 84 26.1c
7 2-21
WX, W 4-1



. 1997

5 4- 12
15 . 3.5.6.
-TPA 1

. PDJ ( 4-12)
( 4-15)
a*
4- 12. (20
, 1997 )

T able 4-12. Effect of fruit-thinning methods on fruit peel
colouring in 'OKitsu Early' satsuma mandarin(20-
years old, Cheju, 1997)

« - )
2
9. 28y)  10. 5y) 10. 13y) 10. 19) 11. 5%
6 14 34 44 21.8aw)
9 16 34 42 22.6a
3,5,6- TPA 15m g/ L 12 30 52 76 25.5a
67mg /L 5 9 32 38 24.3a
+ 6 11 30 44 23.0a
PDJ 50mg/L 5 9 30 40 21.6a
2 2-26
V), X), W 4-1
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4- 13. (20 ,

, 1997 )
T able 4-13. Effect of fruit-thinning methods on fruit peel
colouring in "Miyagawa Early' satsuma mandarin(20-

years old, Cheju, 1997)

« - )
2
9.28y)  10. 5y) 10. 13y) 10. 19y) 11. 5%
6 11 26 42 22.9bcw)
6 11 24 42 24.6b
356-TPA 15mg/L| 11 22 40 70 26.8a
67mg/L 7 16 30 50 22.5¢
+ 6 10 24 46 23.1bc
) 2-21
WoXw 41
4- 14, (14 :
, 1997 )

T able 4-14. Effect of fruit-thinning methods on fruit peel
colouring in ‘'Okitsu Early' satsuma mandarin(14-
years old, Chochun, 1997)

) « - )
9.28y) 10. 59 10.12y) 10. 19) 10.26y) | 11 5%
16 24 34 50 66 24.9bw)
14 24 34 50 68 24.9b
356-TPA 15mg/L| 36 48 58 74 87 30.2a
67mg/L 14 22 32 48 64 24.3b
+ 18 28 38 54 72 25.7b
2 2-21
WX, w41
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4- 15.
(1997 )
T able 4-15. Effect of fruit-thinning methods on fruit peel
colouring of early-maturing satsuma mandarin in
Namwon groves(1997)

) . 10. 21y) 11 .59 10. 21y)
Z
48 22.2bcw 33
S0 20.9cd 53
356-TPA 15mg/L 56 25.3a 70
67mg/L 54 24.0ab 49
+ 56 21.7bcd 51
PDJ 50mg/L 52 19.6d )
2 2-27, 2-21
y)v X)y V\b 4' 1
3
3.5.6- TPA 15mg/L 21 17 1
4 3 25mm
1
20mm 3.5.6- TPA 15mg/L
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1. 3,5,6- TPA
1995 6 19 7 8
3,5,6- T PA : : :
( 4-16). 7 19
3,5,6- T PA
( 4-17).
7 18

4-16. 3,5,6- TPA 15mg/L
(18 , , 1995 )
Table 4-16. Effect of the date of foliar spray of 15mg/L 3,5,6-
TPA on fruit growth in 'Okitsu Early' satsuma
mandarin(18- years old, Cheju, 1995)

(mm) (mm) (mm) (9) (9)

46.5¢ 56.3¢ 121 2.0c 89.4d 71.1c
6 19 53.2a 64.3a 121 2.2a 114.4a 90.1a
6 29 50.2b 62.0b 124 2.0c 100.6¢ 79.9b
7 8 50.6b 61.6b 122 2.2a 108.2b 86.0a
7 19 46.9c 57.0c 122 2.1b 92.6d 73.6¢
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4-17. 3,5,6- TPA 15mg/L
(20 , , 1995 )
Table 4-17. Effect of the date of foliar spray of 15mg/L 3,5,6-
TPA on fruit growth in 'Okitsu Early' satsuma
mandarin(20- years old, Namwon, 1995)

(mm) (mm) (mm) (9) (9)
475 60.7 128 2.2c 91.7 74.0
6 17 50.6 61.7 122 2.2bc 99.9 81.3
6 24 50.9 61.8 121 2.4ab 97.5 77.7
7 1 51.7 62.0 120 2.5a 100.3 79.7
7 18 49.3 61.2 124 2.3bc 97.1 77.9
2. 1 3,5,6- T PA
3,5,6- TPA
(  4-18). 356-TPA 15mg/L
30mg/L 15mg/L
15mg/L 10mg/L
3,5,6-TPA
3,5,6- TPA 30mg/L
67mg/L
3,5,6-TPA
(  4-19). 3,5,6- T PA
30mg/L 15mg/L 3,5,6-
T PA
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4-18. 1 3,5,6-TPA
(18 , , 1995 )
Table 4-18. Effect of foliar spray of 3,56-TPA and figaron at
the 1st June drop on fruit growth in 'Okitsu Early'
satsuma mandarion(18-years old, Cheju, 1995)

2 (mm)  (mm) (mm)  (g) (g)

46.3dy) 56.5¢ 122ab 2.0b 93.5c 73.3c

356-TPA 75mg/L | 48.1c 58.5b 122ab 2.1b 102.0b 78.7b
3,5,6- TPA 15mg/L 53.7b 64.6a 120ab 2.1b 120.0a 93.3a

3,5,6- TPA 30mg/L 56.7a 66.3a 117b 2.2a 124.0a 98.0a
3,5,6- TPA 15mg/L 54.8b 65.7a 119ab 2.1b 124.1a 98.6a
+ 10mg/L
67 mg/L 45.3d 56.4¢ 125a 1.8c 91.7¢c 72.8¢c
2 2-4
y) 4-1
4-19. 1 3,5,6- TPA

(20 , , 1995 )
Table 4-19. Effect of foliar spray of 3,56-TPA and figaron at
the 1st June drop on fruit growth in 'Okitsu Early’

satsuma mandarion(20-years old, Namwon, 1995)

| (mm) (mm) (mm) (g (9)
459 56.2 122 2.0b 90.6 73.6
3,5,6- TPA 7.5mg/L 51.7 61.6 119 2.5a 94.1 76.1
3,5,6- TPA 15mg/L 50.8 58.8 118 2.6a 101.0 825
3,5,6- TPA 30mg/L 50.6 60.2 119 2.6a 98.5 79.4
3,5,6- TPA 15mg/L 49.3 58.1 118 2.5a 104.4 82.9
+ 10mg/L

67 mg/L 455 56.4 124 2.1b 875 70.7

7 2-5

Y 41
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3. 2 3,5,6- TPA
3,5,6-TPA 15 30mg/L

100mg/L
3,5,6- T PA
(  4-20). 3,5,6- TPA
. 3,5,6-TPA
(  4-21).
4- 20. 2 3,5,6- TPA
(18 , , 1995 )

Table 4-20. Effect of foliar spray of 3,56-TPA and figaron at
the 2nd June drop on fruit growth in 'Okitsu Early’

satsuma mandarion(18- years old, Cheju, 1995)

2
(mm) _ (mm) (mm) (9) (9)
44.8 55.5 124 2.2 85.0 68.1
3,5,6- TPA 7.5mg/L 48.8 58.6 120 2.2 914 714
3,5,6- TPA 15mg/L 48.0 57.5 120 2.2 93.6 72.7
3,5,6- TPA 30mg/L 48.3 57.6 119 2.3 96.7 75.4
3,5,6- TPA 15mg/L 50.7 50.7 122 2.2 95.2 74.0

+ 10mg/L

100mg/L 47.3 58.7 124 2.0 91.5 74.1
100mg/L 52.7 62.7 119 20 108.1 85.2

+ 67mg/L

2 2-7
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4- 21. 2 3,5,6- T PA
(20 :
1995 )
Table 4-21. Effect of foliar spray of 3,56-TPA and figaron at
the 2nd June drop on fruit growth in 'Okitsu Early’
satsuma mandarion(20-years old, Namwon, 1995)

2 (mm)  (mm) mm) (@ (@ (%)
50.1 61.0 122 2.6 100.0 81.2 81.2
3,5,6- TPA 7.5mg/L 52.3 63.3 121 2.7 106.8 89.3 82.3
3,5,6- TPA 15mg/L 53.3 62.9 118 2.6 112.2 89.3 79.7
3,5,6- TPA 30mg/L 51.7 61.0 118 2.6 103.3 82.9 80.2
3,5,6- TPA 15mg/L 535 63.3 118 2.9 113.6 89.6 79.0
+ 10mg/L
100mg/L 52.3 62.6 120 2.6 107.2 86.8 80.5
100mg/L 51.3 62.7 122 2.5 106.3 84.6 79.8
+ 67mg/L
2 2-8
4.
1996
4-1
A2-1
0 ( 46mm )
8.9% 3,5,6- TPA 15mg/L
1.8% 1 ( 46 51mm) 295, 8.1 % 0
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TPA 9.9%
77mm )
0.1% 9 ( 70 77mm)
( )
1.9% . ( 51 56mm),
( 62 70mm)
3,5,6-TPA
TPA 88.2%
33.8%
1997 1996
68.8%

3,5,6- TPA 15mg/L

( 4- 2, A2-2).
, PDJ 50mg/L
36.6% 63.2%
73.8%
( 4- 3, A2-3).

- 78 -

38.4% 3,5,6-
10 (
3,5,6-T PA
0.1, 1.8% 9 10
0.1%, 3,5,6- T PA
( 62 70mm),
33.7, 21.2, 6.6%

26.4, 42.2, 19.6%

61.5% 3,5,6-
67mg/L

31.2%
80.1%
67mg/L
50mg/L 20mg/L

50%

3,5,6- TPA 15mg/L

24.4% ( 0.2%)



71.3%, 3,5,6-TPA 67.6% . ,
67mg/L , 50mg/L 20mg/L
77.6, 69.1, 69.6%

4- A( A2-4)
80.9%
3,5,6-TPA 15mg/L
67mg/L 50mg/L
20mg/L
70 75kg . 65kg
3,5,6-TPA 45kg 68%
( 4- 5, A 2-5),
4.3% 6.6%
3,5,6- TPA 15mg/L
(
4- 6, A 2- 6),
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4- 1. (19 ,
, 1996 ).
Figure 4-1. Percent distribution of fruit by weight(and diameter) as
affected by fruit-thinning methods in 'OKkitsu Early’
satsuma mandarin(19- years old, Cheju, 1996).
72 2-20, 2-23
V) =9 10 ( 70mm ),

=78 ( 62 70mm),

= 4,5 6 ( 56 62mm),

=23 ( 51 56mm),
=01 ( 51mm ).
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4- 2. (20 ,
, 1997 ).
Figure 4- 2. Percent distribution of fruit by weight(and diameter) as
affected by fruit-thinning methods in 'OKkitsu Early’
satsuma mandarin(20- years old, Cheju, 1997).
7)) 2-26
y) 4-1
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4- 3, (13 ,
, 1997 ).

Figure 4-3. Percent distribution of fruit by weight(and diameter) as
affected by fruit- thinning methods in 'Okitsu Early’
satsuma mandarin(13- years old, Chochun, 1997).
72 2-30
y) 4-1
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4- 4, (22- years old,
, 1997 ).

Figure 4-4. Percent distribution of fruit by weight(and diameter) as
affected by fruit-thinning methods in 'Okitsu Early' satsuma
mandarin(22- years old, Namwon, 1997).

72 2-30
y) 4-1
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4- 5. (20

, 1997 ).
Figure 4-5. Percent distribution of fruit by weight(and diameter) as
affected by fruit-thinning methods in 'Miyagawa Early'
satsuma mandarin(20- years old, Cheju, 1997).
72 2-30
y) 4-1
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4- 6. (15 ,
, 1997 ).
Figure 4-6. Percent distribution of fruit by weight(and diameter) as
affected by fruit-thinning methods in 'Miyagawa Early'
satsuma mandarin(15- years old, Namwon, 1997).
) 2-27
y) 4-1
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1. 3,5,6-TPA
4-22, 23 3,56-TPA
3,5,6-TPA

19
0.15

4- 22. 3,5,6- TPA 15mg/L
(18 , , 1995 )
Table 4-22. Effect of the date of foliar spray of 15mg/L 3,5,6-
TPA on fruit quality in 'Okitsu Early' satsuma
mandarin(18- years old, Cheju, 1995)

(9) (%) ( Bx) (%)
89.4d:) 79.5 9.8a 1.13ab 8.7
6 19 114.4a 78.7 10.2a 1.03b 9.9
6 29 100.6¢ 79.3 9.8a 1.10ab 8.9
7 8 108.2b 79.4 10.2a 1.18a 8.6
7 19 92.6d 79.6 10.4a 1.15a 9.0
)DMRT , 5%
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4- 23. 3,5,6- TPA 15mg/L
(20 , , 1995 )
T able 4-23. Effect of the date of foliar spray of 15mg/L 3,5,6-
TPA on fruit quality in 'Okitsu Early' satsuma
mandarin(20- years old, Namw on, 1995)

(9) (%) ( Bx) (%)
91.7 80.5 9.4b:) 1.27ab 7.4
6 17 99.9 81.1 10.0a 1.31a 7.6
6 24 97.5 79.8 10.3a 1.16b 8.9
7 11 100.3 79.4 10.0a 1.22ab 8.2
7 18 97.1 80.2 9.8ab 1.28ab 7.7
) 4-22
Y 4-22
2. 1 3,5,6- TPA
3,5,6- TPA
3,5,6- TPA
30mg/L 67mg/L
3,5,6- TPA
3,56- TPA 15mg/L
09 15
(  4-25).
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3,5,6-TPA 30mg/L
15mg/L + 10mg/L 2

4- 24, 1 3,5,6-TPA
(18 , , 1995 )
Table 4-24. Effect of foliar spray of 3,56-TPA and figaron at
the 1st June drop on fruit quality in 'Okitsu Early'
satsuma mandarion(18-years old, Cheju, 1995)

) @ ()
( BX) (%)
935cy)  77.6 100 111 9.1
3,5,6- TPA 7.5mg/L 102.0b 77.8 10.1 1.05 9.7
3,5,6- TPA 15mg/L 120.0a 78.2 10.0 1.04 9.7
3,5,6- TPA 30mg/L 124.0a 79.3 10.1 1.12 9.0
3,5,6- TPA 15mg/L 124.1a 79.5 10.2 1.07 9.8
+ 10mg/L
67 mg/L 91.7¢c 79.7 10.4 1.08 9.5
7) 2-4
) 4-22
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4- 25. 1 3,5,6-TPA
(20 ,
1995 ).
T able 4-25. Effect of foliar spray of 3,56-TPA and figaron at
the 1st June drop on fruit quality in 'Okitsu Early’
satsuma mandarion(20- years old, Namw on, 1995)

)
0,
(9) (%) ( Bx) %)
90.6 81.1 9.4cy) 1.24b 76
3,5,6- TPA 7.5mg/L 94.1 80.8 9.8bc 1.21b 8.1
3,5,6- TPA 15mg/L 101.0 81.6 10.3ab 1.28b 8.0
3,5,6- TPA 30mg/L 98.5 80.7 10.9a 1.34ab 8.1
3,5,6- TPA 15mg/L 104.4 79.4 10.7a 1.46a 7.3
+ 10mg/L
67 mg/L 87.5 80.8 9.7c 1.20b 8.1
) 2-25
y)  4-22
3. 2 3,5,6- TPA
4- 26
5%
3,5,6-TPA 30mg/L 1 15mg/L 10mg/L
3,5,6- TPA 15mg/L 10mg/L 7.6
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100mg/L 67mg/L

9.3
8.1 8.9
3,5,6- T PA
( 19 25).
4-26. 2 3,5,6- T PA

(18 , , 1995 )
Table 4-26. Effect of foliar spray of 3,56-TPA and figaron at
the 2nd June drop on fruit quality in 'Okitsu

Early' satsuma mandarion(18-years old, Cheju, 1995)

! @ (%) ( Bx) o)
85.0 80.2 10.0 1.21aby) 8.3
3,5,6- TPA 7.5mg/L 914 78.3 9.7 1.11b 8.8
3,5,6- TPA 15mg/L 93.6 7.7 10.1 1.19% 8.5
3,5,6- TPA 30mg/L 96.7 78.0 10.1 1.25ab 8.1
3,5,6- TPA 15mg/L 95.2 77.7 10.1 1.34a 7.6
+ 10mg/L
100mg/L 91.5 81.1 9.6 1.18b 8.2
100mg/L 108.1 79.0 9.7 1.13b 8.6
+ 67mg/L
7) 2-7
) 4-22

- 90 -



4- 27. 2 3,5,6- T PA
(20 , ,
1995 )
Table 4-27. Effect of foliar spray of 3,56-TPA and figaron at
the 2nd June drop on fruit quality in 'Okitsu
Early' satsuma mandarion(20- years old, Namwon, 1995)

! @ () ( BX) (%)
100.0 81.2 9.7by) 1.16 8.4
3,5,6- TPA 7.5mg/L 106.8 82.3 10.1ab 113 8.9
3,5,6- TPA 15mg/L 112.2 79.7 9.8b 121 8.1
3,5,6- TPA 30mg/L 103.3 80.2 10.2ab 125 8.2
3,5,6- TPA 15mg/L 113.6 79.0 10.2ab 1.20 8.5
+ 10mg/L
100mg/L 107.2 80.5 10.6a 125 8.5
100mg/L 106.3 79.8 10.6a 114 9.3
+ 67mg/L
) 2-8
Yy  4-22
4.
. 1996
4-28 34
(  4-31)

3,56- TPA 15mg/L
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( 4-28, 30,

32), ( 4-29, 31, 32)
3,5,6- TPA 15mg/L 67mg/L
( 4- 28)
( 4- 34)
4- 28. (15 ,
, 1996 )

T able 4-28. Effect of fruit-thinning methods on fruit quality
in "Miyagawa Early' satsuma mandarin(15- years old,
Cheju, 1996)

2)
(9) (%)
( Bx) (%)

99.5 78.5 10.9by) 1.36 8.0b
101.1 79.2 11.6a 1.33 8.8ab
3,5,6- TPA 15mg/L 109.4 78.4 12.1a 1.34 9.0a
67mg/L 104.0 79.3 11.8a 1.43 8.3ab

z) 2-20

y) 4-22
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4- 29. (19

, 1996 )
T able 4-29. Effect of fruit-thinning methods on fruit quality
in 'Okitsu Early' satsuma mandarin(19- years old, Cheju,

1996)
Z) 0
(9) (%)
(_Bx) (%)
89.9hy) 79.5a 12.1 1.40 8.7
88.4b 78.9a 12.2 145 8.5
3,5,6- TPA 15mg/L| 115.4a 77.8b 12.8 1.49 8 . 6
67mg/L 91.7b 79.7a 12.8 1.39 9.3
i) 2-20
Y) 4- 22
4- 30. (21 ,
, 1996 )

T able 4-30. Effect of fruit-thinning methods on fruit quality
in 'Okitsu Early' satsuma mandarin (21-years old,
Namw on, 1996)

) (9) (%)
(Bx) (%)
92.8hy) 72.9 104 1.00 104
95.3b 78.5 10.7 1.06 10.1
3,5,6- TPA 15mg/L| 115.0a 77.2 11 .1 1.05 10.6
67mg/L 108.8a 77.4 11.2 1.03 10.9

i) 2-20
), ), V) 4-22
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4- 31. (15
, 1996 )
T able 4-31. Effect of fruit-thinning methods on fruit quality
in '"Miyagawa Early' satsuma mandarin(15-years old,
Namw on, 1996)

2)
%
(9) (%) ( Bx) %)
76.2 79.3 9.9 0.86hy) 11.5b
78.1 79.1 104 0.94a 11.2b
3,5,6- TPA 15mg/L 76.2 78.0 1 0.3 0.77c 13.4a
67mg/L 76.3 78.8 10.6 0.81bc 13.3a
) 2-20
) 4-22
4- 32. (20
, 1996 )

T able 4-32. Effect of fruit-thinning methods on fruit quality
in '"Miyagawa Early' satsuma mandarin(20-years old,
Cheju, 1996)

) @ (%)
(_Bx) (%)
111.7 75.6 11.7 1.42hy) 8.3
3,5,6- TPA 15mg/L| 1394 78.9 11.8 1.55a 7.6
67mg/L 121.1 72.7 11.3 1.42b 8.0
) 2-21
)  4-22
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4- 33. (13
, 1996 )
T able 4-33. Effect of fruit-thinning methods on fruit quality

in 'Okitsu Early' satsuma mandarin (13-years old,
Chochun, 1996)

2)
(9) (%)
( Bx) (%)
95.9 78.4ay) 10.2 1.03 9.9
3,5,6- TPA 15mg/L 99.6 76.9b 10.2 1.00 10.2

67mg/L 97.6 77.8ab 10.7 0.93 11.6

) 2-21

Y 4-22
4- 34, (15

, 1996 )

T able 4-34. Effect of fruit-thinning methods on fruit quality

in '"Miyagawa Early' satsuma mandarin(15-years old,
Namw on, 1996)

) (9) (%)
(_Bx) (%)
85.6bY) 77.3 10.2b 1.12a 9.1b
3,5,6- TPA 15mg/L| 105.4a 76.7 10.7ab 1.09a 9.8b
67mg/L 96.6ab 78.9 10.9a 0.97b 11.2a
) 2-21
) 4-22
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. 1997

1997 4-35 38
1996 3,5,6- TPA 15mg/L
1996
( 4- 37)
(  4-30) 3,5,6- TPA

67mg/L

3,5,6- TPA 15mg/L

1996 . 1997
PDJ 50mg/L ,
4- 35. (20 ;
, 1997 )

T able 4-35. Effect of fruit-thinning methods on fruit quality
in '"Miyagawa Early' satsuma mandarin(20-years old,
Cheju, 1997)

) (9) (%) ( BX) (%)
71.9¢y) 78.4 11.5ab 1.26a 9.14
84.6b 79.3 10.6¢ 1.07b 9.93
3,56- TPA 15m g/ L 115.3a 78.4 11.7a 1.21ab 9.74
67mgl/L 77.0bc 80.0 10.8bc 1.08b 10.06
+ 69.3c 76.9 11.1abc 1.10b 10.22
) 2-21
)  4-22
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4- 36.

T able 4-36. Effect

, 1997 )

of fruit-thinning methods on

(20

fruit

quality

in  'Okitsu Early' satsuma mandarin(20-years old,
Cheju, 1997)
) 0 0
(9) (%) ( Bx) (%)
72.2by) 77.9a 11.8a 1.24a 9.62a
73.6b 79.3a 12.0a 1.22a 9.85a
3,56- TPA 15mg/L 91.8a 79.1a 12.4a 121a 10.30a
67mg/L 72.4b 79.1a 12.3a 1.19a 10.39%a
+ 74.1b 78.5a 12.1a 1.18a 10.33a
PDJ 50mg/L 73.2b 78.3a 11.6a 1.23a 9.50a
) 2-26
Yy 4-22
4- 37. (15 ,
, 1997 )
Table 4-37. Effect of fruit-thinning methods oan fruit quality

in 'Miyagawa Early'

Namw on, 1997)

satsuma mandarin(15- years old

)

(9) (%) ( Bx) (%)

104.5hy) 80.1ab 9.5¢ 1.13 8.50

105.1b 80.0ab 9.5¢ 1.24 7.74

356-TPA 15mg/L| 1305a 75.8¢ 10.6a 1.12 9.61

67mg/L 103.3b 79.4b 10.0b 1.12 8.95

+ 98.1b 8l.1a 10.2ab 1.12 9.11

PDJ 50mg/L 103.8b 80.3ab 9.5¢ 1.09 8.84
) 2-27
Yy 4-22



4- 38. (14
, 1997 )
T able 4-38. Effect of fruit-thinning methods on fruit quality
in  'Okitsu Early' satsuma mandarin(14-years old
Chochun, 1997)

)
(9) (%) ( Bx) %)
752b7)  786a 10.4ab 1.09b 9.65ab
88.3b 80.8a 9.7b 1.03b 9.37ab
356-TPA 15mg/L| 152.9a 75.4b 11.0a 1.06b 10.38a
67mg/L 89.3b 79.5a 9.9ab 1.32a 7.58¢
, 81.8b 79.7a 10.1ab 1.17b 8.65bc
) 2-21
Yy 4-22
6
( 4-39 42),
( 4-43),
( 4-44)
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4- 39.
Table 4-39. Effect of fruit-thinng agents on fruit weight loss
during cold storage in early-maturing satsuma

mandarin
%

‘96 ‘97
12. 24 1. 21 2. 26 3. 31
29 5.6 18.2 33.8
67mg/L 29 52 9.4 28.4
3,5,6- TPA 15mg/L 29 6.4 18.0 37.2
25 4.6 12.9 31.1
67mg/L 25 4.7 9.2 22.6
3,5,6- TPA 15mg/L 25 4.7 12.5 315

4- 40.

T able 4-40. Effect of fruit-thinng agents on fruit weight loss
during storage at ambient temperature in early-
maturing satsuma mandarin

%

'96 ‘97
12. 24 121 2. 26 3. 31
3.7 6.1 13.7 52.8
67mg/L 4.0 9.7 16.0 54.3
3,5,6- TPA 15mg/L 41 7.4 15.5 455
3.6 5.5 12.7 50.2
67mg/L 51 8.8 14.8 48.2
3,5,6- TPA 15mg/L 19 4.6 7.3 38.5
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4-41.

T able 4-41. Effect of fruit-thinng agents on percent decay of

fruit

mandarin

during cold storage

in early-maturing satsuma

%

3,5,6- TPA 15mg/L

'96 ‘97
12.24 121 2. 26 3. 31

0 0.75 4.75 8.25

67mg/L 0 0.25 1.75 13

3,5,6- TPA 15mg/L 0 225 45 7.25
0 0.3 6 5

67mg/L 0 0.7 3 5

0 0.7 4 10

4-42.

T able 4-42. Effect of fruit-thinng agents on
storage at

fruit  during

early- maturing satsuma mandarin

ambient

percent decay of
temperature in

%

3,5,6- TPA 15mg/L

96 ‘97

12.24 121 2. 26 3. 31
0 0.8 8.0 6.3
67m g/L 0 53 55 13.0
356-TPA 15mg/L | ° 20 47 8.0
0 0.3 37 97
67mg/L 0 1.7 4.0 8.7
0 23 17 10.7
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4- 43.

T able 4-43. Effect of fruit-thinng agents on sugar contents in
juice after cold storage in early-maturing satsuma

mandarin
T %

1.06 1.42 452 7.00

67mg/L 121 1.66 5.13 7.99

35,6- TPA 15mg/L 1.11 171 4.66 7.23
0.83 1.09 3.68 5.61

67mg/L 1.01 1.39 4.25 6.66

3,5,6- TPA 15mg/L 0.96 1.33 4.36 6.65

4- 44,

T able 4-44. Effect of fruit-thinng agents on sugar contents in
juice after storage at ambient temperature in early-
maturing satsuma mandarin

%

1.99 1.98 6.18 9.90

67mg/L 140 153 5.19 8.12
356-TPA 15mg/L | 127 153 5.66 8.46
1.36 1.99 6.32 9.67

67mg/L 145 1.76 6.43 9.64
356-TPA 15mg/L | 30 1.87 6.22 9.39
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1

1996
1996 1997
1

2

3,5,6-TPA 30mg/L
15mg/L
3,5,6- TPA

(  2-5)

3,5,6- TPA
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50mg/L
40mg/L

1996
3,5,6- TPA

( 5D ( )

( 52
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5-1. 35,6- TPA
(1996 )
T able 5-1. Effect of 3,5,6- TPA and figaron on sugar contents
in leaf at fruit harvest in early-maturing satsuma
mandarin (1996)

2)

14.2 13.0 10.1 7.6 11.2
356-TPA 15mg/L 16.5 10.8 15.4 12.9 13.9
67mg/L 138 116 111 12.0 121
) 2-20
5-2. 356-TPA
(1996 )

T able 5-2. Effect of 3,5,6- TPA and figaron on sugar contents
in root at fruit harvest in early-maturing satsuma
mandarin (1996)

2)

6.2 9.4 6.9 9.1 7.9
3,5,6- TPA 15mg/L 6.6 116 7.4 10.7 9.1
67rmg/L 4.2 136 6.6 9.2 8.4

) 2-20
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5-3 1995

1995
1996
0

3,5,6- TPA 15mg/L

0.4
1996
0.5
3,5,6- T PA
( 5-4).
1

3,5,6- TPA
1996

40%

1/10

0.24
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0.3

100mg/L

0.4

1997



5-3. 3,5,6- TPA
(18 , , 1995- 1996 )
Table 5-3. Effect of foliar spray of 3,56-TPA and figaron on
number of flowers per leaf in 'Okitsu Early' satsuma
mandarion(18- years old, Chjeu, 1995- 1996)

1 2
7) y)

0.003

0.003 35,6-TPA 7.5mg/L 0.005

3,5,6- TPA 7.5mg/L 0.002 3,5,6- TPA 15mg/L 0.002

356-TPA 15mg/L 0.014 3,5,6- TPA 30mg/L 0.005

35,6- TPA 30mg/L 0.014 3,5,6- TPA 15mg/L 0.006

356-TPA 15mg/L 0.027 + 10mg/L
+ 10mg/L ' 100mg/L 0.052
67 mg/L 0.005 100mg/L 0.042
+ 67mg/L

) 2-4
Yy  2-7
5-4,

(1996- 19967 )
T able 5-4. Effect of fruit-thinning agents on number of flowers
per leaf in 'Okitsu Early' satsum mandarin(1996- 1997)

2)
0.24 1.39
0.52 -
356-TPA 15mg/L 0.30 1.17
67mg/L 0.46 1.62
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20 25

80%

)- (100-

25 30
)
10%
90%
)}/ (100-
)/ (100-
) (
3,5,6- T PA,
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20%
11%

50%
{(100-



1. 3,5,6- TPA
3,5,6- T PA 7.5mg/L
30mg/L
( 2-4 8). 6 17 (

7 11 ( 23mm) 15mg/L
25 53%
7 18 ( 25mm)
6-1 14
3,5,6- T PA ,
3,5,6- T PA
13.6 14.1mm 7
50% . 15.3
4 20 30%
25 28mm 2
3,5,6- T PA
1995
7
11 22mm
25 53%

( 2-12)

- 108 -

15mg/L
11mm)

18.5mm

3,5,6- T PA



6- 1. 3,5.6- T PA
T able 6-1. Summary of effects of 3,56-TPA and figaron in
early- maturing satsuma mandarin
2)
( ) ()
(mm) )) [(%)
1995 620 | - |211]| 24 ) A
A | |
627 | - |216]| 48 ANl Al R
1996 628 | 172 | 247 | a2 | P2 | || £ [rer|
: : : : 'l e e
621 | 141|230 a2 | M [rrr[rer | 1| -
. . ofaz | T L
28 | 4t | 4+ ||+ -
618 | 153|215 | 34 | 1N\ T
28 | o | |+ | o+ |+
618 | 155|215 26 | |0 TTI T |
=+ | +++ | - - -
6.28 | 185|247 | 27 A A R O
+ [ ++ ] - - -
720 | 277 287 | 39 A IR O A
+ A R +
718 | 257|274 38 A R IR A
53
1997 611 | 138 | 225 | 4.0 A RS T I I
o | |+ +
611 | 136 | 225 50 A IR R B
IR [FUFI
612 | 140 | 225 | 43 I AN
612 | 138 |225| 30 | o[t || ¢
: : : : o9 | + A
o | |+ +
612 | 137 | 226 | 38 Al I R I
2)
y) s 2-3
) 3,5,6- TPA 15mg/L, 67mg/L; -, :
+ S C o+

’
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(A ugusti ,

1995)
2
1
1996
1997
3,5,6- T PA
2.
67mg/L
50mg/L
40mg/L
( 2-10, 11).
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( . 1993). 1997

50mg /L 50mg/L 5 ( 2- 26, 27, 30)
20
1 22.5
14mm 4
3.
13
30%
14mm 13 17
18mm 3,56-TPA 15
mg/L
17 20%

- 111 -



Agusti, M., O. M. EI, M. Aznar, M. Juan, and V. Almelar. 1995.
Effect of 3,5,6-trichloro-2- pyridyloxyacetic acid on clementine
early fruitlet development and on fruit size at maturity.
Journal of Horticultural Science 70:955- 962.

Agusti, M., V. Almelar, M. Juan, M. E. Primo, I. Trenor, and S.
Zaragoza.. 1994. Effect of 3,5,6-trichloro- 2- pyridyloxyacetic
acid on fruit size and yield of Clausellina mandarin (Citrus
unshiu Marc.). Journal of Horticultural Science 69::219- 223.

. 1985. Ethylchlozate

, pp. 1-28.
, . 1983. Figaron
, 15:35-43.
. 1982. ( ) 1-1.
pp. 76-79.
1981.
. 15(1):2- 7.
. 1982. J-45 ,
. 12:211- 220.
, . 1975. J- 455

. 1976. Tree condition in relation to fruit thinning effect of
NAA spray in Satsuma mandarin. ( ),

- 112 -



8:89- 95.

, , . 1993.

10:7- 27.

. 1980. J- 45.

, : . 1958. ()

. 3:90- 99.

Pomery, C. S. and W. W. Aldrich. 1943. Set of citrus in relation

to applications of certain growth substance. Proc. Agri.
Soc., 42:146- 148.

, , . 1959. ()
2
. 5:36- 52.
, , , 1995. Methionine, ethionine, DNP
"Virginia' ACC ,
Lipoxy- genase EFE , ethylene

36(5):730- 739.

1977.
. 52(12):1459- 1464.

, . 1977.

5- chloroindazol- 8- acetic acid ethylester
(J- 455), I- (2- naphthalene acethyl)- 3, 5- dimethyl pyrazole(T - 773)

- 113 -



(B), 4:83- 98.

, . 1983. . Al

(B), 10:107- 117.

, , . 1977.
J- 45
( - - - ). 4:34-35.
: , . 1982. J- 45
( - - - ). 918384
, , 1997.
32:74- 86.
, . 1980.
126- 130.

Zaragoza, S., |I. Trenor, E. Alonso, M.E. Primo, M. Agusti, 1992.
Treatments to increase the final size on satsuma
Clausellina. Proc. Int. Soc. Citriculture 2:725- 728.

- 114 -



Al-1. ( , 1995 6 )
Table A1l-1. Meteorological data during this experiment (Cheju,
June 1995)
() (%) (h)
(mm)
1 207 279 155 57 30 11.1
2 213 251 16.8 68 47 10.5 8.7
3 201 241 163 95 86 24.3 0.0
4 173 197 157 87 73 8.7
5 180 20.2 159 85 73 10.3
6 191 214 148 79 63 8.8
7 213 261 17 67 40 9.2
8 195 213 174 88 76 10.2
9 174 186 165 95 92 55 0.0
10 183 201 16.7 92 8l 0.1 0.0
11 184 197 173 88 82 0.0 0.0
12 174 181 164 95 88 26.0 0.0
13 174 192 164 95 86 104 0.0
14 192 213 173 89 78 35
15 195 221 16.7 86 70 8.5
16 199 226 169 87 78 8.6
17 220 255 180 64 37 0.1 0.0
18 213 248 178 86 69 11 34
19 242 261 211 79 63 7.8
20 226 261 178 82 58 9.0
21 219 232 196 87 75 14.0 12
22 191 211 186 90 73 0.2 0.0
23 200 232 181 86 63 0.0 7.3
24 212 238 188 89 8l 8.5
25 215 26.7 193 93 69 04 18
26 216 238 20.2 85 70 8.8
27 220 250 197 82 58 7.2
28 221 248 189 8l 46 10.8
29 219 242 186 85 78 11.0
30 215 241 197 92 84 8.3 0.0
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Al-2. ( , 1995 6 )
T able A1-2. Meteorological data during this experiment
(Seogwipo, June 1995)

() (%) (h)
(mm)
1 205 248 168 36 15 11.2
2 212 229 183 70 30 5.7 1.4
3 202 241 189 91 70 61.9 7.2
4 197 234 172 78 53 10.3
5 195 233 164 71 48 12.2
6 202 232 156 59 49 10.8
7 212 247 175 60 42 8.3
8 207 239 189 74 55 11.3
9 191 219 177 85 67 0.0 0.6
10 193 218 175 79 67 0.5 3.0
11 191 209 182 80 70 0.0
12 178 188  17.1 92 83 35.8 0.0
13 182 197 169 87 69 6.1 0.0
14 195 238 172 85 61 47
15 197 230 171 84 62 8.5
16 202 233 162 74 55 116
17 205 235 174 69 50 3.6 0.3
18 208 239 174 85 66 0.2 4.8
19 244 288 195 62 25 10.4
20 224 267 188 79 40 9.5
21 206 230 192 89 73 23.9 0.0
22 196 219 186 79 65 0.0 0.8
23 211 258 187 75 51 8.6
24 212 234 185 81 69 10.3
25 219 240 208 91 81 1.1 0.3
26 226 255 201 66 42 7.0
27 211 240 185 81 70 8.2
28 213 243 180 78 63 11.9
29 217 250 175 75 56 10.6
30 210 224 203 89 70 64.3 0.0
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Al- 3. ( , 1995 7 )
Table Al-3. Meteorological data during this experiment(Cheju,

July 1995)
() (%) (h)
(mm)
1 227 249 204 92 86 5.7 45
2 213 226 193 95 94 118.0 0.0
3 223 255 211 %4 82 1.3 0.0
4 212 233 205 %4 87 1.4 0.0
5 201 218 192 95 85 30.3 0.0
6 206 224 190 92 86 16.9 0.0
7 241 286 203 91 74 715 0.0
8 259 291 219 87 70 11.8
9 285 322 244 71 55 12.5
10 283 318 255 77 60 0.0 6.1
11 279 333 252 84 55 0.0 116
12 290 326 261 69 52 11.3
13 300 332 281 57 51 12.2
14 289 336 262 69 47 12.6
15 292 336 261 75 55 10.4
16 288 345 248 84 60 0.0 10.8
17 249 285 233 82 49 8.2
18 248 276 207 78 61 12.1
19 268 344 226 77 59 0.0 5.9
20 262 292 249 92 87 0.0 0.2
21 265 324 249 89 61 0.2 4.1
22 265 293 231 87 74 120.9 5.2
23 233 261 213 92 77 45.8 0.0
24 270 285 249 85 68 0.9 45
25 272 304 250 87 61 0.0 10.8
26 273 300 257 84 72 12.8
27 273 311 240 79 50 11.8
28 253 279 226 85 75 11.3
29 259 286 223 84 69 12.3
30 277 310 243 80 51 0.3 10.7
31 286 316 254 79 67 11.2
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T able A1l-4. Meteorological data during this experiment

Al-4.

(

(Seogwipo, July 1995)

1995

7

)

() (%) (h)
(mm)
1 225 241 204 92 84 25.2 2.0
2 219 226 213 %4 94 365.2 0.0
3 220 243 210 %4 85 5.8 0.0
4 215 228 208 93 84 2.7 0.0
5 198 217 186 92 84 34.7 0.0
6 201 214 192 91 86 41.0 0.0
7 230 235 212 95 94 226.8 0.0
8 243 263 232 %4 91 0.4 0.0
9 246 274 235 93 84 0.1 1.1
10 242 260 232 %4 88 0.0 0.0
11 252 2715 242 91 84 0.7
12 254 276 243 91 83 0.8
13 262 286 242 86 74 6.1
14 265 291 252 87 76 6.3
15 259 279 255 92 88 0.0 0.0
16 267 292 251 87 80 10.4
17 251 273 237 80 66 3.7
18 249 215 224 78 73 6.6
19 254 274 233 89 80 0.0
20 273 299 258 89 78 0.0 5.1
21 277 292 265 88 76 0.0 2.2
22 279 304 235 86 81 14.7 5.8
23 234 266 222 90 72 52.1 0.0
24 250 269 242 91 79 9.4 0.6
25 257 272 248 93 85 0.0 0.0
26 261 283 251 91 81 5.1
27 259 278 235 84 75 116
28 257 286 225 80 68 12.1
29 263 290 226 82 75 11.7
30 276 300 253 86 71 8.6 7.3
31 286 309 264 85 71 3.3 9.6
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A1l-5. ( , 1996 6 )
Table Al-5. Meteorological data during this experiment(Cheju,

June 1996)
() (%) (h)
(mm)
1 218 262 176 81 61 11.0
2 205 239 187 86 73 7.8
3 220 246 193 85 75 25 1.3
4 205 229 186 86 74 35 9.5
5 205 230 187 81 61 7.1
6 241 290 189 67 42 12.3
7 207 242 186 89 61 1.8 0.0
8 213 259 190 90 74 0.2 33
9 213 247 199 88 74 0.0 0.9
10 233 301 202 87 67 2.9 4.4
11 210 249 196 89 68 0.0 0.0
12 227 266 197 83 69 3.0
13 224 251 192 80 68 6.6
14 217 262 202 a1 74 6.6 1.9
15 219 261 183 88 78 4.0
16 245 298 205 85 65 4.4 7.0
17 251 310 224 85 58 9.2 0.0
18 219 242 199 78 58 0.0 11.1
19 199 241 173 78 64 47.1 0.0
20 242 271 200 79 55 20.2 0.7
21 241 282 213 62 43 0.4 2.8
22 240 265 211 68 48 7.6
23 227 264 193 79 57 22.1 9.9
24 236 291 179 80 64 13.7 0.0
25 221 263 195 87 84 40.6 0.0
26 203 225 193 83 72 0.0 0.0
27 244 305 197 77 60 36.7 7.2
28 257 295 225 81 66 8.7 2.9
29 269 304 215 67 55 31 10.5
30 237 278 201 72 60 4.7
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A1l-6.

(

1996 6 )

T able A1l-6. Meteorogical data during this experiment
(Seogwipo, June 1996)

() (%) (h)
(mm)
1 217 246 193 76 63 11.6
2 217 243 181 75 66 9.1
3 216 223 212 89 85 436 0.0
4 221 237 207 79 60 9.6
5 220 249 202 63 53 5.7
6 231 257 197 67 54 0.0 9.0
7 202 217 187 0 77 42.4 0.0
8 208 229 202 87 75 0.0 2.3
9 210 227 198 85 74 0.3 0.8
10 221 236 206 87 80 2.0 2.2
11 208 223 201 89 82 0.0 0.0
12 220 248 201 78 49 3.4
13 214 242 192 81 64 4.8
14 223 247 207 88 80 3.9 2.1
15 235 255 217 87 76 0.1 1.0
16 237 262 230 87 76 0.3 1.9
17 225 241 208 90 84 30.5 0.0
18 228 291 198 62 29 10.3
19 199 230 179 79 65 46.1 1.2
20 217 241 195 88 71 39.2 0.0
21 210 216 205 g1 71 1.8 0.0
22 218 242 201 84 62 0.0 5.1
23 213 243 198 86 73 3238 4.7
24 219 236 193 90 85 15.7 0.0
25 212 230 193 90 87 103.0 0.0
26 203 221 189 84 72 2.6
27 218 237 203 90 83 27.3 0.0
28 233 257 219 922 87 11.7 4.6
29 233 249 209 93 89 0.7 0.0
30 216 226  20.0 93 79 0.5 2.1
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Al-7. ( , 1996 7 )
Table A1-7. Meteorological data during this experiment(Cheju,

July 1996)
() (%) (h)
(mm)
1 238 270 211 77 65 7.7
2 239 284 206 81 65 25 10.0
3 240 266 217 83 76 4.8 0.2
4 249 290 218 81 69 1.0 0.9
5 222 270 201 84 69 1.4 10.2
6 223 264 201 80 65 0.0 6.6
7 196 21.3 184 81 68 0.4 0.0
8 193 235 177 69 51 2.0
9 191 211 181 78 69 0.0 0.0
10 182 197 172 87 83 1.6 0.0
11 185 199 176 88 86 275 0.0
12 218 246 198 84 75 0.2 7.2
13 226 243 216 85 77 5.9 0.0
14 225 254 210 84 79 1.3 0.0
15 277 335 225 63 35 0.1 9.3
16 243 279 222 80 65 2.0 0.0
17 262 304 220 75 60 12.8
18 267 308 229 74 56 10.8
19 266 292 238 80 67 11.4
20 280 334 246 74 53 11.9
21 290 336 254 69 50 0.0 5.8
22 294 324 281 73 52 0.0 6.8
23 291 338 265 74 52 13.0
24 281 312 249 74 58 12.4
25 281 308 248 74 60 116
26 289 322 263 73 62 12.0
27 285 313 258 76 64 11.4
28 292 342 267 72 52 0.0 6.7
29 292 324 270 75 62 12.1
30 291 329 263 70 49 11.8
31 281 337 261 78 45 10.6
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T able A1-8. Meteorological data during this experiment

A1l-8.

(

(Seogwipo, July 1996)

1996

7

)

() (%) (h)
(mm)
1 231 248 212 82 72 6.3
2 234 261 217 ely) 78 0.0 3.6
3 236 273 224 %4 74 48 2.1
4 234 242 225 9 94 9.0 0.0
5 236 273 204 82 62 1.8 11.1
6 214 232 205 93 85 2.8 0.1
7 201 214 183 82 71 1.2
8 197 220 178 72 61 43
9 195 213 180 80 72 1.8
10 191 208 181 89 81 0.0
11 191 200 183 95 91 47.0 0.0
12 225 248 199 93 89 5.3 0.0
13 243 271 217 92 72 6.6 7.7
14 233 247 216 93 88 3.0 0.0
15 253 270 241 95 90 0.3
16 240 253 232 9 90 0.7 0.0
17 273 300 243 88 76 10.3
18 274 298 244 77 67 10.4
19 270 295 242 89 81 11.0
20 278 303 264 92 82 8.5
21 275 288 268 95 91 0.0 0.0
22 267 289 255 95 88 0.0
23 271 296 258 93 82 4.2
24 282 304 258 87 67 116
25 286 310 266 82 70 12.0
26 291 310 273 84 74 0.0 10.6
27 286 308 273 83 69 5.5
28 288 307 275 89 78 0.7
29 294 315 274 84 70 0.0 9.5
30 203 313 2658 68 55 11.6
31 208 325 270 67 53 10.9
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Al-9. ( , 1997 6 )
Table A1-9. Meteorological data during this experiment(Cheju,

June 1997)
() (%) A
mm (h)
1 24.1 27.6 19.7 59 35 21 0.0
2 20.6 24.6 17.9 56 32 0.0 11.2
3 20.5 23.2 16.0 56 38 10.2
4 21.0 254 174 57 40 9.5
5 22.8 26.2 17.9 79 63 111
6 214 244 195 88 77 0.0 37
7 23.3 27.1 19.6 81 61 9.6
8 21.6 24.1 19.7 a1 91 19.8 0.0
9 20.6 25.2 17.0 71 29 9.0
10 21.2 23.8 195 64 42 0.0 0.9
11 21.8 25.4 18.9 73 56 0.0 116
12 22.2 24.4 19.1 79 59 10.6
13 21.8 24.7 18.4 67 46 114
14 21.7 24.2 18.3 71 50 10.2
15 22.6 26.0 20.2 68 52 9.3
16 224 258 18.0 73 46 10.9
17 24.1 265 201 58 40 111
18 234 261 20.6 80 42 8.2
19 23.2 25.3 20.7 83 47 8.0
20 23.7 26.3 21.1 78 57 0.2 8.0
21 23.3 25.2 213 87 75 2.9
22 22.8 250 209 87 77 34
23 23.6 26.2 20.6 80 69 11.0
24 23.8 28.5 20.5 83 60 4.6 6.8
25 25.6 29.3 22.2 84 57 20.8 0.0
26 26.4 30.0 235 84 63 4.0 6.9
27 245 262 22.2 91 90 20.1 0.0
28 234 266 21.4 87 75 51 6.3
29 239 26.6 21.2 88 78 8.9
30 25.2 29.1 21.4 78 53 2.5 2.6
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A 1- 10. ( , 1997 6 )
T able A1-10. Meteorological data during this experiment
(Seogwipo, June 1997)

() (%) (h)
(mm)
1 215 237 188 81 71 10.9 0.0
2 211 234 186 65 53 10.8
3 209 249 161 54 45 116
4 213 243 174 60 a7 10.4
5 219 236 198 82 74 0.0
6 217 243 194 82 67 0.5 1.2
7 217 235 193 82 70 2.4 0.0
8 221 231 208 88 86 46.0 0.0
9 236 276 209 62 38 10.5
10 224 261 197 61 49 0.7
11 210 248 172 74 60 12.5
12 220 248 188 78 68 7.2
13 222 255 185 69 57 11.3
14 221 259 189 63 48 9.8
15 223 258 192 67 57 9.4
16 221 253 187 66 56 10.6
17 233 274 198 67 55 11.8
18 233 270 195 69 54 8.1
19 247 287 220 70 58 4.9
20 243 264 226 80 70 8.9
21 231 257 210 79 66 0.0 4.1
22 229 251 212 80 71 2.7
23 234 269 190 75 67 12.0
24 237 267 208 80 66 4.0 3.4
25 241 248 226 88 77 432 0.0
26 243 250 235 87 86 0.7 0.0
27 240 253 231 86 82 15.7 0.0
28 261 297 220 69 54 11.8 7.2
29 245 269 224 76 67 10.0
30 236 251 214 83 70 0.9 0.6
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Al-11. ( , 1997 6 )
Table Al-11. Meteorological data during this experiment(Cheju,

June 1997)
() (%) (h)
(mm)
1 27.6 29.7 23.1 70 0.7 11
2 28.4 33.0 26.4 80 8.2
3 295 325 255 71 12.1
4 29.3 319 26.2 63 12.1
5 28.7 315 26.2 75 0.4 6.9
6 24.8 28.3 20.8 85 18.7 0.0
7 232 259 20.6 81 7.7
8 21.8 23.1 204 90 20.4 0.0
9 21.8 23.4 205 90 0.7 0.0
10 221 228 214 91 8.7 0.0
11 23.3 289 219 83 515 1.4
12 239 26.7 22.1 81 0.0 1.4
13 23.0 28.0 222 77 6.1
14 25.7 275 23.1 84 0.0 22
15 29.2 325 28.8 66 0.0 9.0
16 27.6 30.7 26.0 85 33 22
17 25.7 26.8 24.2 88 39 1.0
18 27.0 303 23.7 79 4.7
19 28.2 33.9 24.2 74 9.5
20 28.1 30.8 25.2 79 12.1
21 27.9 309 257 82 10.5
22 27.9 299 247 81 11.0
23 27.6 30.3 249 81 11.2
24 26.9 28.8 25.2 83 11.2
25 27.4 29.9 25.0 74 9.7
26 27.4 29.9 25.0 82 9.6
27 28.4 31.6 26.6 82 8.9
28 28.5 31.6 26.6 84 9.7
29 28.8 30.7 27.2 84 9.3
30 28.6 31.1 26.6 82 5.3
31 28.0 30.6 26.1 78 9.5
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T able A1-12. Meteorological data during this experiment

Al-12.

(

(Seogwipo, July 1997)

, 1997

7))

() (%) (h)
(mm)
1 23.8 24.4 23.0 86 2.1 0
2 239 253 23.3 87 1.1 0
3 245 26.1 23.3 87 0.2 0
4 244 251 24.1 87 0
5 24.6 26.4 23.5 87 0
6 229 239 21.3 88 20.8 0
7 225 25.3 20.8 81 2.2 7.1
8 20.4 22,5 19.7 90 196.5 0
9 222 25.0 20.4 87 2.2 0
10 22.8 25.0 21.4 92 20.0 0
11 233 24.4 218 96 54.4 0
12 22.8 25.0 21.6 87 1.4 0
13 23.6 26.3 21.0 89 55
14 25.0 27.3 22.8 91 0 0
15 25.6 27.3 24.9 94 0 11.1
16 247 26.2 23.9 97 17.0 0
17 243 26.2 23.6 95 7.2 0.7
18 247 27.4 22.8 94 34
19 25.7 28.1 24.0 94 0.0 2.6
20 27.0 29.8 24.7 90 10.8
21 27.2 30.0 25.4 83 10.4
22 26.4 28.7 23.6 74 10.9
23 27.2 29.9 24.0 70 11.4
24 275 30.6 24.6 66 10.9
25 29.3 329 25.2 56 116
26 29.9 32.7 25.8 61 6.1
27 29.5 34.7 25.0 60 6.0
28 28.7 333 24.4 65 6.5
29 28.6 32.1 25.6 73 7.3
30 22.6 29.7 25.6 66 6.6
31 27.1 29.5 25.4 72 7.2
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A2-1. (
) (19 , , 1996 )
Table A2-1. Effect of fruit-thinning methods on percent
distribution by weight(and diameter) in 'Okitsu Early’
satsuma mandarin(19- years old, Cheju, 1996)

2)

( , mm 3,5,6- TPA
0( 46) 5.4ahy)(8.9ab) 0.9b(1.8c) 3.2ab(5.2abc)
1(46 51) 24.5a(29.5a) 5.7b(8.1b) 23.6a(28.6a)
2(51 54) 20.5a(21.4a) 9.90(12.6b) 23.4a(24.9a)
3(54 56) 13.0ab(12.3a) 12.2ab(13.8a) 16.6a(15.5a)
4(56 58) 12.1a(10.2ab) 14.8a(15.3a) 13.7a(11.7ab)
5(58 60) 8.5b(6.7b) 16.1a(15.9a) 8.0b(6.3b)
6(60 62) 5.80(4.3b) 12.2a(11.2a) 4.3b(3.2b)
7(62 66) 7.9b(5.4c) 16.8a(13.7b) 5.7b(3.7¢c)
8(66 70) 2.0c(1.2¢) 8.4b(5.9b) 1.4¢(0.8¢)
9(70 77) 0.2b(0.1b) 2.9b(1.8b) 0.2b(0.1b)
10( 77) 0.0a(0.0a) 0.2a(0.1a) 0.0a(0.0a)

2) 2-20, 2-23

yYWDMRT , 5%
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A2-2. (
) (20 , , 1997 )
Table A2-2. Effect of fruit-thinning methods on percent
distribution by weight(and diameter) in 'Okitsu Early'
satsuma mandarin(20- years old, Cheju, 1997)

?)

«

mm) 35,6- TPA PDJ

0o( 46) 18.38y)(25.5a) 13.8ab(19.7ab) 1.6b(3.1b) 23.0a(30.8a) 185a(25.1a) 12.0ab(18.1ab)

1(46 51)  422a(433a) 37.4a(404a)  84b(115b)  397a(396a) 37.2a(38.5a)  34.1a(37.4a)

2(51 54) 18.7a(16.6a) 17.6a(16.7a) 10.4b(12.9a) 184a(16.3a) 18.9a(17.6a) 20.3a(19.4a)

3(54 56) 7.0a(5.5a) 9.8a(8.4a) 6.7a(7.5a) 7.2a(5.6a) 7.9a(6.5a) 11.3a(9.5a)

4(56 58) 58b(4.1b)  66ab(50b)  127a(130a)  55b(3%b)  7.7ab(58b)  7.3ab(5.7b)

5(58  60) 4.1b(2.7b) 5.6b(4.1b) 121a(11.98)  32b(2.1b)  3.8b(2.7b) 6.7b(4.8)

6(60 62) 2.2b(1.4b) 4.1b(2.7b) 134a(12.82)  16b(L0b)  2.7b(1.9b) 3.6b(2.4b)

7(62 66) 1.3b(0.7b) 4.40(2.6b) 17.2a(150a)  13b(0.7b)  2.4b(L4b) 4.2b(2.5b)

8(66 70) 0.4b(0.2b) 0.8(0.4b) 10.7a(8.0a) 0.0b(0.0b)  1.0b(0.5b) 0.0b(0.0b)

970 77) 0.0b(0.0b) 0.0b(0.0b) 6.1a(4.0a) 0.0b(0.0b)  0.0b(0.0b) 0.5b(0.2b)

10( 77) 0.0b(0.0b) 0.0b(0.0b) 0.5a(0.3a) 0.0b(0.0b)  0.0b(0.0b) 0.00(0.0b)

7) 2-20, 2-23
VDM RT , 5%
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A2-3. (
) (13 : , 1997 )
Table A2-3. Effect of fruit-thinning methods on percent
distribution by weight(and diameter) in 'Okitsu Early’
satsuma mandarin(13- years old, Chochun, 1997)

?)

(¢ , mm)
3,5,6- TPA

0( 46) 4.28y)(7.1a) 2.4a(4.3ab) 0.2a(0.6b) 4.2a(7.4a) 3.8a(6.6ab)

1(46 51)  241a(29.5a) 125b(16.8b)  0.6c(l2c) 17.3ab(22.3ab)  18.1ab(23.2ab)

2(51 54)  234a(24.8a) 1520(17.8b)  14c(25c)  17.0b(19.3ab)  20.2ab(22.3ab)

3(54 56)  124a(11.6a) 130a(136a)  1.4b(2.1b) 13.0a(12.9a) 13.1a(13.0a)

456 58)  119a(10.1a) 12.0a(1l4a)  3.7b(5.1b)  13.8a(12.5a) 12.3a(10.9a)

5(58 60) 7.2ab(5.6a) 10.4a(9.4a) 5.4b(7.0a) 11.4a(9.7a) 10.5a(8.7a)
6(60 62) 6.5a(4.8b)  11.2a(9.8a) 7.5a(9.0ab)  7.8a(6.1ab) 7.0a(5.4ab)
7(62 66) 7.0b(4.6b)  13.0b(10.1b)  23.4a(25.0a) 9.0b(6.2b) 10.0b(7.0b)
8(66 70) 3.0c(1.7b) 8.2b(5.5h) 24.8a(23.1a)  4.1bc(2.4b) 3.8bc(2.3b)
970 77) 04b(0.2b)  20b(1.2b)  24.3a(195a) 2.1b(1.1b) 1.1b(0.6b)
10( 77) 0.0b(0.0b)  0.2b(0.1b) 7.3a(4.9a) 0.2b(0.1b) 0.0b(0.0b)

7) 2-20, 2-23
VDM RT , 5%

- 129 -



A2-4. (
) (22 : , 1997 )
Table A2-4. Effect of fruit-thinning methods on percent
distribution by weight(and diameter) in 'Okitsu Early’
satsuma mandarin(22- years old, Namwon, 1997)

?)

( , mm) 3,5,6- TPA

0( 46) 0.8b(1.6b) 0.2¢c(0.4c) 0.5bc(1.4bc) 1.8a(3.3a) 0.7bc(1.5bc)
1(46 51) 11.5ab(16.2ab)  3.5cd(5.5c) 1.8d(3.3c) 17.2a(22.9) 8.9bc(13.3b)
2(51 54) 16.0ab(19.4a) 9.1c(12.3b) 3.0d(4.6c) 18.4a(21.1a) 12.1bc(15.6ab)
3(54 56) 14.6a(15.5a) 10.3b(12.3a) 4.1c(5.6b) 14.4a(14.5a) 11.5ab(13.1a)
4(56 58) 13.5a(13.0a) 13.2a(14.3a) 5.4b(6.7b) 12.0a(11.0a) 11.5a(11.9a)
5(58 60)  12.8ab(11.4ab) 16.1a(16.1a)  8.8b(10.1b)  11.3ab(9.6b)  12.9ab(12.3ab)
6(60 62) 10.1ab(8.5bc)  13.9a(13.1a) 10.5ab(11.6ab) 8.5b(6.8c) 9.9ab(8.9abc)

7(62 66) 12.9bc(9.5cd)  20.2a(16.8ab) 21.5a(21.2a) 9.7¢(6.9d) 16.9ab(13.4bc)

8(66 70) 5.7c(3.6bc) 9.5b(6.8b) 17.9a(15.5a) 4.3c(2.6¢) 9.2b(6.3bc)

9(70 77) 2.2b(1.2b) 3.9b(2.4b) 18.7a(14.7a) 2.4b(1.3b) 5.6b(3.3b)
10( 77) 0.1b(0.1a) 0.0b(0.0a) 7.8a(5.3a) 0.2b(0.1a) 0.8ab(0.4a)
Kg/ 75.8¢ey) 42.5¢c 61.8b 69.2ab 73.8ab
Ko/ 64.8a 43.8c 45.0bc 54.3abc 62.0ab

7) 2-20, 2-23
VDM RT , 5%
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A2-5 (
) (20 : , 1997 )
Table A2-5. Effect of fruit-thinning methods on percent
distribution by weight(and diameter) in 'Miyagawa Early'
satsuma mandarin(22- years old, Namwon, 1997)

?)

(¢ , mm)
3,5,6- TPA

0( 46) 12.72y)(18.2a) 4.8ab(8.2ab)  0.8b(1.8b) 6.1ab(10.0ab) 12.9a(18.0a)

1(46 51) 31.3ab(34.4ab) 20.9b(26.2b)  3.1c(5.4c)  20.8b(25.4b)  41.4a(43.0a)

2(51 54) 20.1a(19.6a) 19.8a(21.4a) 7.9b(11.4b)  19.1a(20.6a) 22.53(20.6a)

3(54 56) 13.7a(11.8a) 13.0a(12.4a) 7.4a(9.4a) 13.7a(13.0a) 10.9a(9.4a)
4(56 58) 9.1ab(7.2ab)  11.3a(9.8a) 9.5ab(10.8a) 13.0a(11.4a) 4.4b(3.4b)
5(58 60) 5.7bc(4.0bc) 12.6a(10.0a) 11.8a(12.4a) 9.9ab(8.0ab) 3.0c(2.2¢c)
6(60 62) 3.2bc(2.2b) 7.7ab(5.8b) 10.2a(10.2a)  7.lab(5.4b) 1.9¢c(1.4b)
7(62 66) 2.8b(1.8b) 5.7b(3.8b) 20.8a(18.2a) 5.4b(3.6b) 1.5b(1.0b)
8(66 70) 1.4b(0.8b) 42b(2.4b)  147a(112a)  3.2b(1.8b) 1.4b(0.8b)
9(70 77) 0.0b(0.0b) 0.0b(0.0b) 11.1a(7.6a) 1.3b(0.6b) 0.4b(0.2b)
10( 77) 0.0b(0.0b) 0.0b(0.0b) 2.9a(1.6a) 0.5b(0.2b) 0.0b(0.0b)

7) 2-20, 2-23
VDM RT , 5%
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A2-6. (
) (15 : , 1997 )
Table A2-6. Effect of fruit-thinning methods on percent
distribution by weight(and diameter) in 'Miyagawa Early’
satsuma mandarin(15- years old, Namwon, 1997)

7
( , mm) 3,5,6- TPA
0( 46) 0.1£4)(0.2¢) 0.1b(0.2¢) 0.7a(1.9a) 0.6a(1.3ab) 0.1b(0.3bc)
1(46 51) 26ab(4.1ab)  0.9b(1.5b) 2.6ab(4.7ab)  5.1a(8.1a) 2.0b(3.3b)
2(51 54) 5.5ab(8.0a) 5.6ab(8.3a) 4.4b(6.8a) 9.5a(13.0a) 7.5ab(10.8a)
3(54 56) 5.9ab(7.6ab) 5.7ab(7.6ab) 4.5b(6.1b) 8.8a(10.6a) 6.7ab(8.6ab)

4(56 58) 9.2ab(10.8ab)  84ab(10.0ab)  64b(7.9b)  12.7a(138a)  10.lab(11.8ab)

5(58 60) 10.6a(11.6a) 12.5a(13.7a) 8.9a(10.3a) 11.8a(11.9a) 11.3a(12.2a)

6(60 62) 12.7a(13.0a) 10.1a(10.6a) 10.0a(10.7a) 13.2a(12.5a) 12.4a(12.5a)

7(62 66)  27.1a(248a)  21.7b(205b)  19.6b(18.7bc) 18.0b(150c)  21.8b(19.6b)

8(66 70) 16.6a(13.3a) 19.9a(16.7a) 20.8a(17.4a) 13.0a(9.3a) 17.3a(13.6a)

9(70 77) 83bc(580)  136ab(99ab)  169a(122a)  69c(43b)  10.0bc(6.8ab)

10(  77) 1.4b(0.8b) 1.7b(1.0b) 5.3a(3.3a) 0.4b(0.2b) 0.95(0.5b)

7) 2-20, 2-23
VDM RT , 5%
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