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Effects of Light Intensity around Cluster on the Coloration
and Pigmentation in ‘Kyoho’ Grape
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Table 1. Relative light intensities and air and fruit temperatures

in various bags used for treatments.

Relative light Air and fruit temperatures in various bags
: intensity?
Treatment Approximate 1981 1982
value
(Surveyed value)Y | Air | Fruit®| Air |Fruit®* | Air |Fruit?
100%= °C i ¢
Control, no paper bag 10095(30%551 o) | 208 | 36.9 | 28.3 | 327 | 217 %.3
Kuremona cheese cloth i pagy | 75 4D — | — | 3.0 | 329 | 7.4 | 303
White paper bag 70 © (69.5) 34.6 38.3 31.6 34.0 28.4 31.3
Kuremona cheese cloth #100+Y '
Kuremona cheese cloth # 610 30 (31.6) — — 31.6 33.3 28.7 30.8
(one over the other) .
Kuremona cheese cloth # 610+
White paper bag (one over 20 (20.5) 32.8 39.6 33.6 36.2 28.9 31.7
the other)
Bk DAL wnile P AT | g (0. | 36.1 | 38.0 | 33.3 | 35.8 | 20.3 | 31.4

Z. The light intensity of the day light was considered as 100%
Y. Surveyed between 1 and 2 P. M. on August 6, 1982.
X. Surveyed between 1 and 2 P. M. on 5(1981) or 3(1982) fine days in August.
W. Surveyed between: 1 and 2 P. M. on 2 cloudy days in August.

V. In 1982 alone.
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Fig. 1. Influence of cluster shading with various bags on the coloration
in ‘Kyoho’, ‘Campbell Early and® Muscat Bailey A’ grapes.

Z, 5 grades from 0 (non colored) to 4 (best colored).
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4 F 'Kyoho' 'Campbell Early' ‘Muscat of Bailey A’
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Fig. 2. Influence of cluster shading with various bags on the amount of
anthocyanins in skin in ‘Kyoho’, ‘Campbell Early’ and ‘Muscat
Bailey A’ grapes.
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Table 2. Insolation duration and air temperature during the periods of treatments in
‘Kyoho’ grape.

Insolation duration hr
Year
Late July Early August |Middle August| Late August Total
Normal value 95.5 84.3 78.0 70.3 327.6
1980 47.4 35.7 31.0 23.7 137.8
1981 93.1 74.0 80.1 70.9 318.1
1982 . 51.1 80.0 38.7 49.7 219.5
Mean temperature °C
Year
Late July Early August |Middle August| Late August Mean
Normal value 26.9 26.9 26.7 25.6 26.5
1980 24.2 23.5 23.9 22.9 23.6
1981 26.9 25.8 25.7 25.4 26.0
1982 24.2 25.3 25.9 25.4 25.2
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Influence of cluster shading with various bags
on the seasonal change in the amount of ABA
in fruit tissue in ‘Kyoho grape’ in 1982.
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Table 3. Effects of the removal of white paper bag 10 days before harvest on the -
amount of anthocyanins in skin, and the amounts of reducing sugar and
free acids in juice in ‘Kyoho’ grape.

Anthocyanins Reducing sugar Free acids
Year Treatment Relative value
" of absorbance g/100cc g/100cc
1980 Bagged 1.71N-8. 15.8N-S- 0.59%-8-2.
Removed 1.73 15.7 0.60
1981 Bagged 1.148-8. 20.2%* 0.45N-8.
Removed 1.25 18.5 0.48

Z. Statiscal difference at 1% (*¥) level.
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Relative light

Relative amount of dominant 4 anthocyanins

intensity c e h i Total
100% 25.0 49.7 11.3 14.0 100
209 31.8 38.1 14.5 15.6 100
0% 27.8 42.6 10.8 18.7 100
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Summary

Effects of light intensity around cluster from veraison to maturity on the coloration
and pigmentation in ‘Kyoho’ grape were studied for 3 years from 1980 to 1982.

1. Light intensity was reduced by covering clusters with different kinds of bags to
5 levels; 75%, 70%, 30%, 20% and 0% of natural light intensity. Due to these treatments,
fruit temperatures measured between 1 and 2 P. M. on fine days became 0.2~3.5°C high,
and such a trend was particularly obvious in 20% and 0% light treatments.

2. The anthocyanin content in berry skin in ‘Kyoho’ was 10 to 30% lower than that

in ‘Campbell Early’, and less than 50% of that in ‘Muscat Bailey A’

Although no color
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change occurred in any of the treatments in ‘Muscat Bailey A’, either ‘Kyoho’ or ‘Campbell
Earley’ showed lower calor degree of clusters as decreasing light intensity. The antho-
cyanin content in 0% light treatment was 30.0% of that in non-bagged control in either
cultivar, and the content in each treatment was almost parallel with light intensity.

3. The depressive effect of cluster shading on the pigmentation in ‘Kyoho’ was dif-
ferent depending on year, and the effct was stronger in the year in which air temperature
was higher and insolation duration was larger during coloration.

4. The anthocyanin content in ‘Kyoho’ decreased as decreasing light intensity as
early as a week after the beginning of treatments. Removal of bags 10 days before har-
vest time did not affect significantly the content in 709 light treatment.

5. The abscisic acid content in berry from veraison to maturlty was not influenced
by the shading treatments in “Kyoho'.

6. Twenty anthocyanins were separated from the skin pigment of ‘Kyoho’ by thin-
layer chromatography and the most dominant one among them was estimated to be Mal-
vidin monoglucoside. Any of the shading treatments did not affect remarkably the quan-
titative ratio of dominant 4 anthocyanins.





