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Effects of Calcium Concentrations of Coating Bag on Pericarp Structure
and Bernry Cracking in ‘Kyoho’ Grape (Vitis sp.)

Hyo-Min ChoiT, In-Chang SonT, and Daeil Kim'

Department of Horticultural Science, Chungbuk National University, Cheongju 361-763, Korea

Abstract. The effects of calcium concentrations of coating bag treatment to reduce berry cracking were investigated
through the changes of pericarp structure and berry cracking rate in ‘Kyoho’ grape. The soluble solids and
anthocyanin contents in harvested grapes were highest at 18.1 °Brix and 2.56 pg-cm™ in non bagging group
compared with those of calcium coating bag treatments. The firmness of pericarp was lowest in non bagging
group (1.18 kg5 mm'®) compared with bagging treatments (1.23, 1.24, 1.27, 1.35 kg-5 mm'lﬂ) which increased
effectively in proportion to calcium concentration. As a result of histological observation of the fruit skin,
the bagging with higher calcium concentration developed thicker epidermal and sub-epidermal layer of cell
wall than that of non bagging. Moreover, the strengthened berry skin of calcium treatments effectively decreased
berry cracking rate under critical turgor pressure. However, the 9% calcium coating bag treatment which was
the most effective for cracking reduction seriously decreased marketability of harvested grape with white color
staining on berry skin caused by eluted calcium from the coated paper bag. Based on our results, we recommend
that 6% calcium coating bag be available for berry cracking reduction and higher quality production.
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Table 1. Influence of bagging treatments on light intensity and
transmittance around clusters at veraison in ‘Kyoho’ grapes.

Treatment® Light |ntenS|t2y Light transmittance
(%) (umol-s™ +m (%)
Non-bagging 429.5 100.0
0 94.5 22.0
3 94.3 21.9
6 94.2 21.9
9 94.6 22.0

%0, 3, 6 and 9% of calcium hydroxide coated on inside of paper
bag.
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Fig. 1. Diurnal fluctuations of temperature and humidity of inner and outer of yellow bag at veraison in ‘Kyoho’ grapes.
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Table 2. Effects of bagging treated with various concentrations of calcium on fruit growth and berry cracking in ‘Kyoho’ grapes.

Treatment® Cluster wt. No. berries Berry wt. Berry cracking
(%) (9@ [cluster (9) (%)
Non-bagging 468.9 a’ 43.7 b 10.8 a 13.7 a

0 479.5 a 493 a 98 b 13 b

3 489.4 a 493 a 9.4 bc 14 b

6 453.6 a 49.0 a 9.2 bc 1.0 b

9 485.4 a 498 a 87¢c 08 b

0, 3, 6 and 9% of calcium hydroxide coated on inside of paper bag.
YMean separation within columns by Duncan’s multiple range test at P < 0.05.

Table 3. Effects of bagging treated with various concentrations of calcium on fruit quality in ‘Kyoho’ grapes.

Treatment® Soluble solids Titratable acidity Anthocyanln
(%) (°Brix) (%) (ug-cm?)
Non-bagging 18.1 a’ 0.54 a 2.56 a

0 16.9 b 0.49 a 2.23 ab
3 17.7 a 052 a 1.87 ¢

6 16.9 b 0.53 a 1.99 abc
9 16.7 b 0.51 a 1.96 bc

0, 3, 6 and 9% of calcium hydroxide coated on inside of paper bag.
YMean separation within columns by Duncan’s multiple range test at P < 0.05.
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Fig. 2. Effect of calcium coating bag treatments on berry
firmness in ‘Kyoho’ grapes. 0, 3, 6, and 9% of calcium
hydroxide coated on inside of paper bag. Bars represent the
standard error of means from 50 replications.
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Fig. 3. Effect of calcium coating bag treatments on berry cracking
in ‘Kyoho’ grapes under critical turgor pressure. 0, 3, 6 and
9% of calcium hydroxide coated on inside of paper bag. Bars
represent the standard error of means from 5 replications.
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Table 4. Effect of calcium coating bag treatment on the cell
wall thickness of pericarp in ‘Kyoho’ grapes.

Treatment? Thickness of cell wall

(%) Epidermis (¢m) Sub-epidermis (m)
Non-bagging 3.96 + 0.13' 4.06 + 0.24

0 415 + 0.17 428 + 0.19

3 429 + 017 487 + 0.20

6 458 + 0.19 5.37 £+ 0.22

9 5.45 + 0.19 5.48 + 0.15

%0, 3, 6 and 9% of calcium hydroxide coated on inside of paper
bag.

Mean + S.E. (n=30)



Fig. 4. Transverse section of pericarp in ‘Kyoho’ grape at harvest time. A, non-bagging; B, 0%; C, 3%; D, 6%; E, 9% calcium
coated bagging treatment. CL, cuticle layer; EL, epidermal layer; SEL, sub-epidermal layer.
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