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Effects of Fertilizer Containing (S)-(+)-Abscisic Acid (S-ABA) on Skin Color of ‘Fuyu’ Persimmon
Fruits Before and After the Onset of Coloring

Takeshi Niikawa'*, Masaya Kato?, Tetsuya Suzuki' and Yoshinori Ikoma*

!Gifu Prefectural Agricultural Technology Center, Gifu 501-1152
2Faculty of Agriculture, Shizuoka Universty, Suruga-ku, Shizuoka 422-8529
3Citrus Research Division, NARO Institute of Fruit Tree Science, Shimizu-ku, Shizuoka 424-0292

Abstract

The delay and inferiority of Japanese persimmon ‘Fuyu’ coloration have become very problematic years. To identify solutions
to this problem, this study investigated the effects of treatment with fertilizer containing a natural type of abscisic acid (S-ABA)
on fruit skin coloration. Treatment with fertilizer containing S-ABA led to a significant increase in coloration of the fruit apex,
reaching a 1.0 higher color chart value, and necessitating a 7-10 day earlier harvesting time compared to controls. Significant
effects on treatment with fertilizer containing S-ABA were observed before coloring onset in this study, which corresponds to
the period from September to the beginning of October. However, treatment after the onset of coloring was ineffective. Coloration
improvement was observed approximately 10 days after the treatment. Significant differences were found in color chart values
compared to control fruits until harvesting. These results suggest that coloration improvement on using fertilizer containing
S-ABA was due to accelerating the transition to the coloring period.

Key Words : coloring, global warming, maturation
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Fig. 1. Change in color chart values of the skin of the fruit apex

due to abscisic acid (ABA) treatment. Each point represents
the mean of five fruits. The color chart value was converted
from the Hue angle (H®°) measured using a color-difference
meter. Vertical bars show =SD of the mean. *,**, and ns
respectively denote significance at P < 0.05, 0.01 and non-
significance by t-test.
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Fig. 2. Effects of repeat treatment with 250-fold fertilizer
containing a natural type of abscisic acid on the color chart
value of the skin of the fruit apex. Each point represents the
mean of 15 fruits. The color chart value was converted from
the Hue angle (H®) measured using a color-difference meter.
Vertical bars show = SE of the mean. ns and ** respectively
denote non-significant and a significant difference from

P <0.01 by rtest.
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Table 1. Effects of treatment times with 250-fold fertilizer containing a natural type of abscisic acid on the color chart value of the skin of
the fruit apex.
year treatment time investigation date (Month/Day)

Sep.30 Oct.06 Oct.13 Oct.20 Oct.27 Nov.02 Nov.10

Aug.11 1.40 & 1.79a 251a 3.13a 3.63a 4.29 ab 4.69 a

2009 Sep.11 1.69a 220b 3.17b 3.55b 4.40b 5.08b 570b
Oct.12 137a 1.85 ab 2.58 a 321a 4.01 ab 4.78 ab 4.95 ab

cont. 135a 1.77 a 2.19a 2.87a 379a 4.36a 4.96 a
Sep.29 Oct.06 Oct.12 Oct.19 Oct.27 Nov.02 Nov.10

Aug.16 1.03 ab 1.33a 1.71a 1.95a 275a 3.31ab 4.06 a

2010 Sep.17 1.44b 2.07b 2.54b 2.89b 3.80b 439b 493b
Oct.12 0.99a 1.29a 1.51a 224a 2.79a 3.46 ab 3.95ab

cont. 093 a 133a 1.71a 191a 2.65a 339a 3.79a
Sep.29 Oct.07 Oct.13 Oct.20 Oct.27 Nov.02 Nov.09
Aug.18 0.87a 1.38a 1.80a 245a 3.09a 4.03 ab 4.89 ab

2011 Sep.17 135b 1.99b 294b 3.64b 437b 4.76 ¢ 580 ¢
Oct.12 0.86 a 1.33a 198 a 291a 4.04b 4.66 be 5.37be

cont. 0.89a 125a 1.69a 248 a 3.05a 3.88a 4.61 a

“The color chart value was converted from Hue angle (H°) measured using a color-difference meter. Means in the same column within the
same year followed by the same letter are not significantly different at P < 0.01 by Tukey test (z = 15).

Table 2. Effects of treatment concentrations of fertilizer containing a natural type abscisic acid on the color chart value of the skin of the

fruit apex.

Dilution ratio®*  Sep.14 Sep.22 Sep.29 Oct.05 Oct.12 Oct.19 Oct.26 Nov.02 Nov.09
2,000-fold 0.78 a¥ 1.37a 1.72 ab 2.14 ab 2.78 ab 3.67b 421 ab 4.86a 540a
1,000-fold 083a 133 a 1.49 ab 2.07 ab 2.65 ab 337ab 377a 496a 539a

500-fold 1.00 a 144 a 1.81b 241b 3.06b 3.83b 471b 554b 6.11b
cont. 0.80a 1.17a 137a 1.78 a 2.50a 3.12a 3.99a 4.58 a 547a

?Treatment was conducted on September 11, 2009 by hand spraying.

¥The color chart value was converted from the Hue angle (H®) measured using a color-difference meter. Means in the same column followed
by the same letter are not significantly different at P < 0.01 by Tukey test (n = 15).
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Fig. 4. Effects of treatment times of 500-fold fertilizer containing
a natural type of abscisic acid on the harvesting time.
Harvest days in 2010: first, Nov.5; second, Nov.13; third,
Nov.19; fourth, Nov.26; fifth, Dec.1.

Harvest days in 2011: first, Nov.8; second, Nov.16; third,

Fig. 3. Effects of treatment times with 500-fold fertilizer
containing a natural type of abscisic acid on the color chart
value of the skin of the fruit apex. The color chart value was
converted from the Hue angle (H®) measured using a color-
difference meter. Different letters represent significantly

different at P < 0.01 by Tukey test (» = 30). Vertical bars
show = SE of the mean.

Nov.22; fourth, Nov.28.
Harvest days in 2012: first, Nov.8; second, Nov.13; third,
Nov.20; fourth, Nov.27; fifth, Dec.4.
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Table 3. Effects of treatment times with 500-fold fertilizer containing a natural type of abscisic acid on fruit quality.

" experiment color chart value” fruit weight fruit shape (cm) opyiy ficsh firmness Number

eal _

4 plot apex  equater bottom (® long diameter short diameter  height (kg > em™)  of seeds
twice 54 58b 62a 295.4b 89b 8.6b 64a 18.0b 19a 3.8a

2010 once 5.6b 5.8b 63a 30230 9.0b 8.7b 64a 17.6a 2.0a 35a
cont. 5.0a 54a 6.1a 2729 a 8.6a 82a 63a 174 a 2.1a 3.0a
twice 6.5b 65b 6.6a 265.5a 88a 84a 63a 17.1a 2.1a 24a

2011 once 6.4b 63ab 63a 2785a 89a 85a 64a 173 a 2.0a 25a
cont. 55a 6.0a 63a 270.5a 87a 85a 64a 16.8a 2.0a 2.7a
twice 6.4b 6.0ab 64Db 262.1 ab 88b 85b 6.1a 16.1a 20a 39a

2012 once 6.4b 6.1b 6.5b 264.4b 88b 8.4b 62a 16.8b 2.1a 45a
cont. 6.0a 56a 59a 246.2 a 85a 82a 6.1a 16.2 ab 2.1a 4.7 a

% Harvest dates of respective year: 2010-Nov.24; 2011-Nov.24; 2012-Nov.26.
Y The color chart value was converted from the Hue angle (H°) measured using a color-difference meter.
X Means in the same column within the same year followed by the same letter are not significantly different at P < 0.01 by Tukey test (n = 30).
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