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Effects of the Ethychlozate Sprayed at the Different Times on
Thinning and Fruit Quality of Ponkan (Citrus reticulata Blanco),
with Special Reference to the Fruitlets-Size

Shigeto TomiNaGA and Shuichi IwAHORI
(Laboratory of Horticulture)
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Table 1. Groupings of fruits by fruit diameter at different spraying times of ethychlozate (1984)

Early spray Mid spray Late spray
Date of spray June 25, 1984 July 10, 1984 July 25, 1984
Days after full bloom 40 days 55 days 70 days
Groupings by fruit <5.0mm <7.0mm <17.0mm
diameter 5.1~ 7.0mm 7.1~10.0mm 17.1~20.0mm
7.1~ 9.0mm 10.1~13.0mm 20.1~23.0mm
9.1~11.0mm 13.1~16.0mm 23.1~26.0mm
>11.1mm >16.1mm >26.1mm
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Table 2. Effects of different spraying times of ethychlozate on per cent fruit drop of ponkan grouped by
fruit diameter at the spraying time (1983)

Early spray

Jruit diameter  <5.0mm _ 5.1~7.0mm_7.1~9.0mm 9.1~1l.0mm_ >1l.lmm  Total
Spray 100.0 87.4 70.4 38.2 0 78.0
(19) (391) (355) (34) (1) (800)
Non spray 92.3 91.1 67.0 31.7 0 75.8
(26) (337) (392) (41) (4) (800)
Late spray
Fruit diameter  <7.0mm_ 7.1~-9.0mm_ 9.1~-11.0mm 11.1~13.0mm >13.1mm _Total
Spray 100.0 92.5 75.3 40.4 20.5 74.2
(64) (201) (178) (94) (44) (581)
Non spray 94.0 80.6 46.1 10.5 0 69.9
(133) (309) (154) (38) (8) (642)
( ) No. of fruits.
Table 3. Effects of different spraying times of ethychlozate on fruit drop of ponkan (1983)
No. of No. of fruits Leaves/fruit Per cent
Treatment .
leaves Before spray After spray Before spray After spray fruit drop
Early spray 1050.0 63.6 15.5 19.7 81.5 74.7
Non spray 779.3 45.9 14.3 18.1 57.1 68.4
Late spray 991.4 38.4 12.9 38.9 119.6 66.4
Non spray 779.3 43.9 14.3 18.7 57.1 67.3
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Table 4. Effects of different spraying times of ethychlozate on fruit quality of ponkan at harvest
time (1983)

Value of the color

Treatment and Fruit Flesh difference meter Color . 1

o e R . Brix Acidity i
fruit diameter weight per cent L a b index |
Early spray (®) (%) !
<5.0mm* - - - - - - - - ‘
5.1~7.0mm 147.1 76.4 53.2 13.6 30.9 5.1 10.9 0.97 },
7.1~9.0mm 149.3 75.5 51.4 12.8 30.1 4.5 10.8 0.94
9.1~11.0mm 155.4 73.2 52.0 17.6 30.0 6.8 11.3 0.84 E
>11.1mm 96.9 69.9 52.4 2.8 30.5 3.0 10.7 0.40
Non spray

<5.0mm 110.6 69.6 53.8 22.4 31.9 6.0 11.7 1.03
5.1~7.0mm 127.6 71.6 52.1 13.2 30.2 4.8 11.0 0.92 4
7.1~9.0mm 147 .4 74.4 52.8 17.1 30.7 5.4 11.2 0.91 '
9.1~11.0mm 146.5 71.0 51.9 17.0 30.3 6.2 11.0 0.76
lmm 168 683 529 175 812 54 15 070 |
Late spray :
<7.0mm* 98.4 76.6 53.6 12.0 32.0 4.0 11.0 1.20
7.1~9.0mm 143.9 76.3 50.0 9.4 29.0 4.0 10.4 0.92
9.1~11.0mm 155.5 76.0 50.8 12.0 29.3 5.1 10.6 0.67 4
11.1~13.0mm 165.0 74.4 50.9 16.6 29.5 6.2 10.8 0.80 E
>13.1lmm 179.1 73.5 49.9 17.5 30.3 6.1 10.5 0.73
Non spray }
<7.0mm 123.5 74.7 51.8 14.5 30.3 5.0 11.6 1.04
7.1~9.0mm 126.4 71.3 52.5 14.3 30.6 5.2 1.0 0.95
9.1~11.0mm 142.7 73.9 53.1 17.2 31.0 5.6 1.1 0.92 »
11.1~13.0mm 144.9 70.8 52.4 17.5 30.3 6.3 11.1 0.75
>13.1mm 140.8 70.9 51.8 13.0 30.1 4.9 10.8 0.77

: Groupings by fruit diameter at spraying time.
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Fig.1 Effects of different spraying times of ethychlozate on changes of per cent fruit set of
ponkan (1984).
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Table 5. Effects of different spraying times of ethychlozate on per cent fruit drop of ponkan grouped by

fruit diameter at spraying time (1984)

Early spray

__E_ruit diameter <5.0mm 5.1~7.0mm 7.1~9.0mm 9.1~11.0mm >11.lmm Total
Spray 8.8  88.2 844 g9 61.1 831
(63) (255) (308) (140) (34) (800)
Non spray 75.4 86.1 75.4 48.3 4.2 73.0
(75) (239) (308) (147) (31) (800)
Significance - - * NS - NS
Mid spray
__I_*“_ruit diametet_’ <7.0mm  7.1~10.0mm  10.1~13.0mm 13.1~16.0mm >16.1mm Total
Spray 9.7 o1 Terz sz 64.0 814
(18) (79) (67) (65) (99) (328)
Non spray 88.4 70.9 38.9 7.9 14.6 35.0
(27) (64) (85) (66) (74) (316)
Significance - NS * ¥ % %k NS *
Late spray
) Fruxt _d_ivg_rp_e_t_gr <17.0mm 17.1~20.0mm 20.1~23.0mm 23.1~26.0mm >26.1lmm Total
Spray 100.0 649  25.4 . 413 s
(7 (21) (84) (80) (93) (285)
Non spray 16.4 2.3 1.2 2.7 0 11.5
(26) (29) (65) (65) (39) (224)
Significance - * * — - —
( )i No. of fruits.
NS=Non significant, * =Significant at 5% level, * % =Significant at 1% level.
Table 6. Effects of different spraying times of ethychlozate on fruit drop of ponkan (1984)
No. of No. of fruits Leaves/fruit Per cent
Treatment .
leaves Before spray  After spray  Before spray  After spray fruit drop
Early spray 845.6 57.6 8.9 16.1 174.8 85.2
Non spray 813.0 59.6 13.5 15.5 60.8 73.2
Significance ] NS
"Mid spray  803.1 4.0 3.4 60.0 394.2 72.6
Non spray 813.0 19.4 13.5 42.5 60.8 29.8
Significance e X
‘Late spray  906.3 13.6 10.3 71.6 94.7 23.6
Non spray 813.0 14.8 13.5 55.9 60.8 7.5
Significance *

NS=Non significant, * =Significant at 5% level, * % =Significant at 1% level.
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Table 7. Effects of different spraying times of ethychlozate on fruit quality of ponkan at harvest
time (1984)

Value of the color

N R e

Treatment and  Fruit Flesh difference meter Color Granu- Brix  Acidity

fruit diameter weight per cent L a b index lation

Early spray ® (%)

<5.0mm* 95.5 76.1 50.4 -2.5 30.7 4.0 1.0 9.5 1.33

5.1~7.0mm 150.5 74.7 46.6 —1.4 20.5 3.0 1.0 10.3 0.92

7.1~9.0mm 138.4 73.3  46.4  —4.3 20.1 3.8 1.3 10.2  0.79 '

9.1~11.0mm 162.5 76.7 49.5 0.4 234 4.4 1.0 10.6 0.75 '

>11.1lmm 178.5 75.4 52.1 9.1 26.2 5.9 1.3 10.5 0.75 i

Non spray

<5.0mm 125.1 73.2 47.4 —2.6 21.4 3.2 1.2 9.7 0.93 ‘

5.1~7.0mm 133.5 73.6 49.7 0.2 23.3 4.4 1.3 9.9 0.90

7.1~9.0mm 153.6 73.8 48.0 0.7 21.4 4.1 1.0 10.2 0.77 A

9.1~11.0mm 158.7 74.5 49.1 0.9 23.2 4.6 1.2 10.2 0.69 E
_>ll.lmm 167.3 749  53.4  10.7 26.9 6.4 1.2 10.3 0.61

Mid spray T X

<7.0mm* 163.3 72.0 35.8 —8.8 9.1 2.0 2.0 10.2 1.12 \

7.1~10.0mm 145.4 76.1 49.8 1.9 24.1 4.5 1.0 10.1 0.89

10.1~13.0mm 156.7 76.6 44.6 —-5.3 174 2.7 1.7 10.0 0.78 r

13.1~16.0mm 169.1 76.7 48.7 —0.8 22.6 3.4 1.0 9.6 0.77 ‘

>16.0mm 182.4 74.7 48.6 2.7 21.3 4.7 1.1 10.0 0.70

Non spray

<7.0mm 84.3 75.5 46.1 —6.5 20.1 2.3 1.3 9.9 1.04

7.1~10.0mm 131.4 73.8 49.2 3.2 22.7 4.3 1.2 9.9 0.91

10.1~13.0mm 149.7 73.7 46.6 —-2.1 20.7 3.3 1.2 9.9 0.78 ’

13.1~16.0mm 151.8 74.0 51.8 5.3 25.1 5.5 1.0 10.2 0.74 .

>16.0mm 170.1  73.9 513 66 249 54 13 104  0.61 E
“Late spray T F

<17.0mm* - - - - - - - - -

17.1~20.0mm 132.7 73.4 53.5 4.5 26.3 5.2 0.6 10.4 1.10 i

20.1~23.0mm 136.3 74.8 53.0 4.5 25.3 5.4 0.5 10.1 0.89 P

23.1~26.0mm 132.1 75.0 54.2 6.8 26.6 6.2 0.8 9.7 0.91 e

>26.1mm 171.9 72.9 51.6 6.0 25.2 5.7 0.8 10.4 0.71

Non spray

<17.0mm 123.6 73.7 48.8 ~-0.2 22.6 4.0 1.1 9.9 0.96

17.1~20.0mm 142.4 72.8 47.8 -0.9 22.1 4.3 1.3 7.2 0.77

20.1~23.0mm 154.5 73.8 50.2 1.9 23.5 4.4 1.1 10.2 0.73

23.1~26.0mm 163.1 74.7 50.0 4.5 23.5 5.1 1.0 10.2 0.73

>26.1mm 177.8 72.7 51.6 6.4 25.2 5.5 1.4 10.4 0.55

X : Groupings by fruit diameter at spraying time.
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Summary

This study was carried out in order to clarify the effects of ethychlozate (ethyl-5-chloro-1H-3-
indazolyl acetate) spraying made at the three different spraying times on the fruit thinning and the
improvement of fruit quality of ponkan (Citrus reticulata Blanco), with reference to the size of fruitlets.

1) Owing to the considerable amount of abscission on the side of non-sprayed control trees, no
acceleration of fruit dropping in ponkan was noted to be occasioned by ethychlozate spraying made
35-47 days after full blooming. And at this stage hardly any difference was observed in the fruit
dropping rate among the differently sized fruits.

2) Ethychlozate spraying made 47-55 days after full blooming occasioned a heavy dropping of
ponkan fruits, producing a sort of over-thinning, judged from the leaf-to-fruit ratio. At this stage, by the
effect of ethychlozate spraying considerable amount of dropping of bigger fruits was occasioned, in
remarkable contrast to the non-sprayed control trees ; on the other hand, the dropping rate of smaller
fruits was similarly high regardless of the ethychlozate spraying.

3) By the ethychlozate spraying made 70 days after full blooming, slight dropping of the fruits was
occasioned. Ethychlozate-spraying at this stage was considered to be recommendable because of the
moderate thinning effects of the spraying at this stage as well as of the sensitivity shown by the smaller
fruits, which was higher than that of the bigger ones.

4) By the ethychlozate spraying made 35-55 days after full blooming some enhancement of the
fruit growth was occasioned partly through higher thinning effect, but the fruit quality was left
unimproved. On the other hand, by ethychlozate spraying made 70 days after full blooming, the
coloration of the ponkan fruits was accelerated, too.

5) Consequently, for thinning of ponkan fruits, the ethychlozate spraying made 70 days after full
blooming was considered to be recommendable, due to the fact that ethychlozate spraying may also
serve as the first spraying of the sprayings to be repeated twice, aiming at a maturity enhancement of
the respective fruits.
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