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Effects of 2-chloroethylphosphonic acid and calcium acetate on defoliation and
fruit drop, and degreening of ponkan, Citrus reticulata Blanco, fruit.

Shuichi IWAHORI and J. T. OOHATA

Abstracts

Two experiments were conducted to evaluate the alleviative effects of calcium
acetate on defoliation and fruit drop induced by the spray of Ethephon (2-chloro-
ethylphosphonic acid) solution which is used to accelerate the degreening of
ponkan, Citrus reticulata Blanco, fruit. The effect of Figaron (Ethyl 5-chloro-
1 H-3-indazolyl acetate) on degreening was also investigated.

In experiment 1, a split- plot design was employed where the main plots consisted
of three levels of Ethephon concentration (0, 200, 400 ppm) and six replicates, while
the sub-plots consisted of four limbs designated to four levels of calcium acetate
added (0,0.2,1,5%). The spray treatment was done on November 1, and Ethephon
and calcium acetate were mixed just before the spray application.

Ethephon substantially increased defoliation and fruit drop, however, this was
almost completely prevented by the addition of calcium acetate. Ethephon markedly
increased the coloration of ponkan fruit. The addition of calcium acetate slightly
decreased the color acceleration, but the color was still considerably increased when
compared with the unsprayed control group.

In experiment 2, 200 ppm Ethephon with 1% calcium acetate and 200 ppm
Figaron treatments were compared as a factorial combination consisting of four
treatments. Figaron was sprayed on September 9, and Ethephon on November 4.

No defoliation and fruit drop were observed in any treatment plots. Ethephon
with calcium acetate remarkably accelerated degreening and coloration of ponkan
fruit. Figaron also appreciably improved fruit color but no additive effects of
Ethephon and Figaron treatments were observed over Ethephon treatment alone.

It is suggested that spraying 200 ppm Ethephon mixed with 1% calcium acetate
in early November accelerates degreening and coloration without defoliation and
fruit drop, and the method is commercially feasible.
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Table 1. Effects of Ethephon and mixed calcium acetate on
defoliation and fruit drop of ponkan

Defoliation percent Fruit drop
Treatment percent
Oct. 27- Oct. 27- Oct. 27-
Nov. 14 Dec. 11 Dec. 11
Ethephon O ppm 7.0r % 11.4r % 3.6 %
(main plot) 200 13.1q 17.0q 3.5
400 200p 24.0p 10.2
Calcium acetate 0Y% 18.1x 22.4 12.9x
(sub plot) 0.2 14.0y 17.7 1.6y
1.0 10.5z 14.3 3.5y
5.0 10.6 z 15.4 49y
Significance
Ethephon (E) * % * % NS
Calcium acetate (Ca) * NS * %
E x Ca NS NS * %k

Mean separation by Duncan’s multiple range test at 5 %.
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Table 2. Effects of Ethephon and mixed calcium acetate on
fruit drop of ponkan

Ethephon Calcium acetate concentration
concentration . Mean
0% 0.2% 1.0 % 5.0%

0 ppm 2.5¢d % 1.0d % 4.5b % 6.4b % 3.6 %
200 4.0 be 1.3d 4.1b 4.5b 3.5
400 323 a 2.5cd 2.0d 3.8 be 10.2

Mean 12.9x 1.6y 3.5y 49y

Mean separation by Duncan’s multiple range test at 5 %.
P Y 1Y) g

Table 3. Effect of Ethephon and mixed calcium acetate on

fruit color and internal quality of ponkan fruit

Coloration
Preatmient Granu Brix Citric
lati id
Visual  Value of color chart S ad
Index
A B
Ethephon Oppm 6.0q 7.3q 2.5q 0.58 10.6 1.04 %
(main plot) 200 7.6p 81p 3.4pq 0.73 10.5 0.97
400 83p 81p 43p 0.32 10.3 0.94
Calcium acetate 0% 8.0x 8.1 4.3x 0.39 10.6 0.97
(sub plot) 0.2 7.2xy 7.8 3.1y 0.58 104 0.96
1.0 7.2 xy 7.9 3.1y 0.64 10.3 0.99
5.0 6.7y 7.6 3.1y Q.55 104 1.01
Significance
Ethephon * * % * e NS NS
Calcium acetate * NS * % — — —
Interaction NS — — NS — NS

Visual Index: O, green; 10, full color.

Color chart value : A, at the most advanced site ; B, at the most delayed site.
The more index value, the more advanced. The used color chart had been
made by Fruit Tree Research Staion, Ministry of Agriculture, Forestry and
Fishery (Yamazaki and Suzuki, 1980).

Mean separation by Duncan’s multiple range test at 5 %.
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Table 4. Effects of Ethephon and Figaron on coloration and
internal quality of ponkan fruit

Treatment Fruit Visual Value of Brix Citric
weight index color chart acid
Control 134.4 g 3.6 4.7 11.1 0.99%
Ethephon 131.3 7.2 7.4 114 1.00
Figaron 125.8 5.6 5.8 11.1 1.01
Ethephon and Figaron  134.0 7.1 7.0 11.3 1.05
Significance
Treatment NS * % * % — —
Ethephon * % * %
Figaron * k NS
Interaction * % *

Visual index : 0, green ; 10, full color.
Value of color chart is at the most advanced site. The more index

value, the more advanced.
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