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Summary

In order to establish the chemical fruit-thinning method of applying thin-

ning agents before rainy season, the effect of Figaron (5-chloroindazol- 8-

acetic acid ethylester) and Ethrel (2-chloroethylphosphonic acid) was eval-

uated in 16 - 18-year old 'Miyagawa' Satsuma mandarin (Citrus unshiu Marco-

vitch cv. 'Miyagawa’) grafted on trifoliate orange stock during '91 - '92.

The results obtained are summarized as follows:

1.¥When foliar-sprayed on June 13 - 15 (20 - 25 days after full bloom),
Figaron (50mg/t) and Ethrel (5 - 200mg/t) additively accelerated fruit-
drop, resulting in more fruit-drop by more concentrated Ethrel with

Figaron,

2. Higher concentration of Ethrel more than 50m¢/! increased leaf-drop ra-

tio, and the effect was reduced by Figaron,

. The numbers of leaves per fruit in '91 were 14, 36 and 39, respectively,
in the plots of Control, 25m¢/! Ethrel only, and 12.5m¢/¢ Ethrel with
50mg/! Figaron . Those in '92 were 10.5, 17 - 18 and 14 - 24, respect-
ively, in plots of Control, 10 - 40m¢/l Ethrel only, and 5 - 20mg/! Eth-
rel with 50mg/! Figaron,

. Foliar spray of 20mg/! Ethrel on 5 different days at one-week interval
from 15 days after full-bloom resulted in the remarkable increase in fr-
uit-drop ratio in the second week after spray. Though significant dif-
ference in the final fruit-drop ratio among the dates of spray was not
statistically recognized, the highest was observed in the plots of June
8 and July 6.

In the practical test of chemical fruit-thinning in '91, the numbers of
leaves per fruit after June drop were 16.9 and 21.6, respectively, in

the plots of Control and 50a¢/! Figaron, and that in the plot of 50mg/¢



Ethrel with 50mg/¢ Figaron was 196.5, resulting in too few fruits from
excessive thinning effect, Those in '92 were 12.2, 15.2, 15.6, and 21.3,
respectively, in the plots of Control, 50m¢/¢ Figaron, 20mg/¢! Ethrel,
and 20m¢/! Ethrel with 50mg/! Figaron. Leaf drop caused by Ethrel was
reduced by the addition of Figaron,

. The size and weight of fruit, especially pulp weight, increased accord-
ing to the degree of fruit-thinning, while the Brix/acid ratio in juice
was not affected except in the case of too few fruits caused by excess-
ive thinning,

. It was suggested that practical fruit-thinning could be attained by the
foliar spray of the mixture of 50mg¢/¢ Figaron and 20m¢/! Ethrel on
June 10 - 15, or 20 - 25 days after full bloom.
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Fig 1 Changes in fruit-drop ratio as affected by different
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"Miyagawa Eariy’ Satsuma mandarin(3g91).

concentrations of Ethrel with and without Figaron in
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Table 1. Effect of concentrations of Ethrel with and without Figaron on
fruit-drop ratio in 'Miyagawa Early’ Satsuma mandarin(1992).

Conc. of Fruit-drop ratio(%) June 13 - Aug. 1

Ethrel Figaron O ng¢/¢ Figaron 50 ag/!
o mg/t 59dz) 71.8¢c
5 ° 70. 4cd 78. 6bc

10 ~ 76. 3bc 83. 1bc

20 ” 75. 5bc 80. 9bc

40 7 80.1b 88. 4ab

80 ” 97.8a 93.3a

z) Mean seperation within colmns by Duncan’s New Multiple Range Test, 5%
level.
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Table 2. Effect of concentrations of Ethrel with and without Figaron on
leaf-drop ratio in 'Miyagawa Early’ Satsuma mandarin(1992).

Conc. of Leaf-drop ratio(%) June 13 - Aug. 1

Ethrel Figaron 0 mg/¢ Figaron 50 mg/!
o ag/l 7.2 6.4

5 ° 14.9 9.1

1o - 4.1 8.3

20 " 5.5 8.7

40 - 7.2 2.2

80 -~ 17.6 7.1

NS among treatments at 5% level.
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Table 3. Effect of concentration of Ethrel with and without Figaron on

changes in leaf-fruit ratio in 'Miyagawa Early’ Satsuma mandarin(1991)

Conc. of Conc. of At spray After spray
Figaron Ethrel (June 15) (Aug. 15)
0 mg/¢ 0 mg/e 7.4 14.0
12.5 7 5.0 22.0
25.0 7 6.2 36.0
50.0 " 6.7 48.0
100.0 7 5.8 ucz)
200.0 ” 5.4 uc
50 ag/L 0 mg/t 4.5 15.2
12.5 7 5.3 39.0
25.0 7 9.0 uc
50.0 " 6.2 uc
100.0 © 6.6 uc
200.0 © 3.2 uc

z)Unable to calculate because all fruits dropped in some plots.
_15_



E 4 '92dx AHolA dpule g Uepd Aot HIME FAHE A
= oA 80mg/t AXEFAM, FHIIE ARFo|HE oAY 40mg/L o] ARTo
A dF Adyciele] ZE o] diEe] JIHIE AE 4 gldded i
HI7IE & ARY oA o2l =7t &S g7t FtEEe Bl

Table 4. Effect of concentration of Ethrel with and without Figaron on

changes in leaf-fruit ratio in 'Miyagawa Early’ Satsuma mandarin(1992)

Conc. of Conc. of At spray After spray
Figaron Ethrel (June 13) (Aug. 1)
0 mg/L o mg/l 3.6 10.5
5 ° 2.9 7.0
10 ” 3.8 18.3
20 " 4.1 17.6
40 " 3.0 17.1
80 - 2.8 ucz)
50 mg/¢ 0 ag/l 2.6 10. 4
5 7 4.1 23.7
10 ° 2.3 14.2
20 " 3.5 20.6
40 ” 2.8 uc
80 "~ 2.9 uc

z)Unable to calculate because all fruits dropped in some plots.
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Table 5. Effect of time of foliar spray of Ethrel(20ag/¢) on fruit

and leaf-drop in 'Miyagawa Early ' Satsuma mandarin(1992).

Date Fruit-drop ratio(%) Leaf-drop
ratio(%)
of June 8 June 15 June 22 June 29 July 6 June 8 June 8
spray J;;e 15 J;;e 22 J;;e 29 J;Iy 6 A;;. 1 A;;. 1 A;;. 1
Control| 5.5 6.5 8.1 7.1 58.1 85.3a2) 12.7a
June 8| 4.6 18.7 9.8 3.7 57.0 93.8b 13.8a
June 15 3.4 9.0 34.2 12.2 34.3 93. 1ab 6.9a
June 22| ----- (10.2)----- 7.8 33.4 36.3 87.7ab 8.9a
June 29| ----------- (17.7)--------- 9.4 62.2 89. 3ab 15.7a
July 6| ------------mmoooooo (9.4)--------- 86.0 95. 4b 6.1a

z) Mean separation within columns by Duncan’s New Multiple Range
Test, 5% level,
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Table 6. Effect of time of foliar spray of Ethrel(20mg/!) on changes

in leaf-fruit ratio(1992).

Date of spray

Date of

observation Control June 8 June 15 June 22 June 29 July 6

June 8 1.5az) 1.5a 1.4a 2.4ab 3.4b 2.0a
Aug. 1 12.0a 24.8ab 18.3a 24. 6ab 31.1ab 46.2b

z)Mean separation widthin columns by Duncan’s New Multiple Range

Test, 5% level,
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Table 7. Effect of Figaron and Ethrel spray on fruit and leaf-drop

in 'Miyagawa Early’ Satsuma mandarin(1991)

Fruit Leaf-fruit ratio Fruit- Leaf-
Treatment width drop drop
at spray June 15 Aug. 15 ratio ratio

mm % %
Control 12.7 8.0ay) 16.9a 53.7 a 2.0 a
Figaron 50ag/¢{ 11.8 8.3a 21.6 a 62.0 a 1.0 a
F + E2) 13.0 8.2 a 196.5 b 92.9b 6.6 a

z) Figaron 50mg/¢ + Ethrel 50ag/¢
¥) Mean separation within columns by Duncan’'s New Multiple Range Test,
5% level.
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Fig 4. Changes in distributon of fruits by fruit width as

affected by various fruit-thinning methods (1991).
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Table 8. Effect of fruit-thinntng on fruit growth in 'Miyagawa

Early' Satsuma mandarin(1991)

Leaf Fruit Fruit Fruit Flesh Flesh
Treatment fruit length width weigth weigth ratio

ratio

mm mm g 8 %

Control 16.9 50.5ay) 62.1a 102a 8la 79.5a
Figaron 50m¢/! 21.6 52.9a 64.2a 114a 9la 80.1a
F + E2) 196.5 57.3b 69. 4b 144b 115¢ 79.7a
Hand thinning 27.5 53.1a 65. 1a 121a 98b 81.2a

z) Figaron 50m¢/! + Ethrel 20mg/!
¥) Mean separation within columns by Duncan’s New Multiple Range
Test, 5% level.
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Table 9. Effect of fruit-thinning methods on juice quality in

"Miyagawa Early' Satsuma mandarin(1991)

Leaf-fruit Brix Acid content Brix/acid
Treatment ratio as citric ratio
(OBx) (%)
Control 16.9 9, 5ay) 1.5b 6.1b
Figaron 50mg/! 21.6 9. 5a 1.5b 6.2b
F + E2) 196.5 9.1a 1.7c 5.2a
Hand thinning 27.5 9.3a 1.4a 6.5b

z) Figaron 50m¢/L + Ethrel 50 ag/¢
¥) Mean separation within columns by Duncan's New Multiple Range
Test, 5% level.
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Table 10. Influence of Ethrel and Figaron on fruit-drop in

"Miyagawa Early’ Satsuma mandarin(1992)

Fruit Leaf-fruit ratio Fruit- Leaf-

Treatment width drop drop
at spray June 12 Aug. 2 ratio ratio

mm % %

Control 13.6 3.6ay) 12. 2a 70.7a 3.3a
Figaron 50m¢/! 13.4 4.0a 15. 2ab 74.6a 9, 9ab
Ethrel 20mg/t 13.0 3.9a 15. 6ab 78.4a 17.7b
F + E2) 13.3 4.4a 21.3b 80.9a 10.7ab

z) Figaron 50m¢/! + Ethrel 20mg/!¢
¥) Mean separation within columns by Duncan’'s New Multiple Range

Test, 5% level.
_24_



2 5= 7t el FolA HuMAY A7E EXE el e FA2AT 2
Tt erma e 2ot 2 2Ale) wlgo] W 2 2Ale] ulgo] A ushuth g
Bl7} obE HelFE) uietd o AY 20ag/t, F IR S0mgsl + ALY 20mg/l A
T3} EPSIA sh-kzbgo)l gt HEDE BEELIoAM 1 AR g7
12-13#8c2] BHzpTECE 1 2% 258 WS §xIstod & HaprolM 1 A" I}
ol 25-30% FUIEGCi st 2 Hel= o zhel 7t s BAzpFolN Er}
HAdzhu 7t SXH Happold Al As7E FuiE R ol BEHAdew A
el T 5ol 4 glri B E21.33.36.37.38) n]2of Hol  APAME HIIE
2} o Aalo] zpalultio] WA Ao g 2gsieicty] Brlh 1 2Ee] G437 4a

o 2715 FoiN HoE % 4 ook

fr

7 65-60mm ' 80-66mm XXYW> 85mm

B3 < 55mm

Distribution(%)

100% | - ST -
75% | 1 | |
-
50% |- |
!
5
25% |
0% ' - - —

Control Figaron 50@g/€ Ethrel 20@g/& F + E2
Thinning method

2) Figaron 50#g/€ + Ethrel 20mg/€

Fig 5. Changes in distribution of fruit by fruit width as
affect by various fruit-thinning pethods(1992).
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Table 11. Effect of fruit-thinntng on fruit growth in 'Miyagawa

Early’ Satsuma mandarin(1992)

Leaf Fruit Fruit Fruit Flesh Flesh

Treatment fruit length width weigth weigth ratio
ratio

mm mm g g %

Control 12.2 47.44ay) 56.67a 84.56a 65. 45a 77.38a

Figaron 50mg/l 15.2 47.05a 56. 74a 83.47a 65. 5a 78.45a

Ethrel 20mg/! 15.6 48.78a 60. 06a 98.11a 75.85b 77.5a

F + E2) 21.3 48.45a 59.13a  93.69a 73.65ab  78.55a

z) Figaron 50mg/! + Ethrel 20mg/!
¥) Mean separation within columns by Duncan’s New Multiple Range

Test, 5% level.
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Table 12. Effect of fruit-thinning methods on juice quality in

"Miyagawa Early’ Satsuma mandarin{(1992).

Leaf-fruit Brix Acid content Brix/acid
Treatment ratio as citric ratio
(9Bx) (%)
Control 12.2 9, 3ay) 1.37ab 6.83a
Figaron 50mg/¢ 15.2 9.6a 1.51b 6.38a
Ethrel 20mg/¢ 15.6 9.15a 1.4ab 6.62a
F + E2) 21.3 9.2a 1.34a 6. 88a

z) Figaron 50m¢/! + Ethrel 20mg/!
y) Mean separation within columns by Duncan's New Multiple Range

Test, 5% level,.
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