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Relationship between the Incidence of Bitter pit and the Application Level of
Crushed Oyster Shell in Apple Orchard

Jae-Young Heo, Seong-Tae Lee, Min-Geun Kim, Kang-Pyo Hong, Won-Doo Song,
Chi-Woong Rho, Ju-Sik Cho', and Young-Han Lee*

Gyeongsangnam-do Agricultural Research and Extension Services, Jinju 660-370, Korea

'Division of Applied Life and Environmental Sciences, Sunchon National University, Sunchon 540742, Korea

For enhancement of apple productivity, the calcium fertilizers to increase the calcium content of fruit, and
reduce the incidence of bitter pit in apples are applied. Crushed oyster shell contains a plenty of calcium
carbonate, and a very small amount of boron, ferrous, and manganese. A field study was conducted to
determine the optimum level of crushed oyster shell for soil nutrient management, and its effect on the
induction of bitter pit in cultivar ‘Gamhong’ apple. The application of crushed oyster shell increased organic
matter, available phosphate, and exchangeable cation concentration in soil. We found a significant positive
correlation between soil pH, and application level of crushed oyster shell in both top, and subsoils. The
incidence of bitter pit in apple fruit at the harvest stage was significantly higher in non treatment and calcium-
magnesium carbonate treatment than on over applications 4 Mg ha™ for crushed oyster shell. However, the
optimum level of crushed oyster shell was 2 Mg ha”, especially considering the soil Ca content, soil pH, fruits
weight, and yield. Our results show that the crushed oyster shell can be effective in restoring the soil nutrient
balance, and inducing the bitter pit in apple fruit.

Key words: Crushed Oyster shell, Bitter pit, Apple, Calcium carbonate, Application
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Table 1. The chemical properties of soil before treatment of crushed oyster shell.
Ex. cations
Soil depth pH EC OM Av. P,Os K Ca Mg Na
1:5 dS m” g kg ! mg kg L — cmole kg~ —-----mmmmeemee e
Top soil 4.6 0.19 48 952 1.0 4.4 2.2 0.10
Subsoil 4.4 0.17 12 258 0.8 3.0 2.0 0.09
Table 2. The chemical properties and moisture content of crushed oyster shell.
pH EC oM P,0s KO MgO Fe,03 NaCl Moisture content  Akalinity
15 dSm’' %
8.5 16.5 1.0 0.15 0.14 0.32 0.16 0.50 13.9 41.8
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Table 3. The chemical properties of top soil after harvesting in 2009.

Treatments pH EC oM Av. P05 K Ca Mg Na
(1:5) dS m’ g kg ™ T S-S — Ex. cations (cmol. kg '1) ---------------

Control 5.6b° 0.38ab 28a 939a 0.98a 4.6b 1.1b 0.05b
cMC' 2 Mg ha” 6.5a 0.45a 31la 848ab 0.75ab 8.3a 1.4ab 0.07ab
COS* 2 Mg ha’ 6.5a 0.39ab 28a 904a 0.93a 7.4ab 1.5ab 0.05b
COS 4 Mg ha' 6.6a 0.25b 27a 829ab 0.76ab 8.0ab 1.4ab 0.07ab
COS 8 Mg ha 6.5a 0.35ab 28a 837ab 0.58b 8.5a 1.3ab 0.11a
COS 16 Mg ha™ 6.7a 0.37ab 29a 708ab 0.74ab 10.6a 1.6a 0.10a

fcMC: Calcium-magnesium carbonate; 'COS: Crushed oyster shell; *Values within a column followed by the same letter

are not significantly different at 5% level by DMRT.

Table 4. The chemical properties of subsoil after harvesting in 2009.

Treatments pH EC oM Av. P05 K Ca Mg Na
(1:5) dS m’ g kg'l mg kg'l --------------- Ex. cations (cmol. kg 'l) ---------------

Control 53¢ 0.28a 14a 237c 0.57a 3.0b 0.9a 0.07a
CMC' 2 Mg ha 5.7¢c 0.22a Ila 445ab 0.45a 3.7ab 0.8a 0.10a
COS* 2 Mg ha 6.2a 0.18a 11a 521ab 0.45a 4.5ab 1.3a 0.07a
COS 4 Mg ha 6.1ab 0.16a 10a 538a 0.59a 4.5ab 0.9a 0.08a
COS 8 Mg ha 6.1ab 0.16a 13a 331bc 0.34a 5.2a 1.0a 0.09a
COS 16 Mg ha’ 6.2a 0.14a 10a 429abc 0.41la 5.0a 1.2a 0.09a

‘cMC: Calcium-magnesium carbonate; COS: Crushed oyster shell; *Values within a column followed by the same letter

are not significantly different at 5% level by DMRT.
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Table 5. Growth and yield of ‘Gamhong’ apple in 2009.

Growth and yield of fruits

Fruits quality

Treatments - - - - - - -
No. of fruits per tree  Fruits weight Rate of bitter pit  Yield Soluble solids Hardness
g % Mg ha™ °Brix kg 5!
Control 143a° 269ab 10.4a 19.18a 12.9a 1.99a
cMC' 2 Mg ha” 135a 284ab 8.9ab 19.23a 12.9a 1.98a
COS* 2 Mg ha’' 166a 306a 7.6b 21.38a 12.6a 1.95a
COS 4 Mg ha 108a 255ab 3.7a 19.90a 12.1a 2.04a
COS 8 Mg ha™! 113a 279ab 2.6a 20.80a 12.7a 2.18a
COS 16 Mg ha’ 112a 249b 2.6a 20.38a 12.4a 2.12a

'CMC: Calcium-magnesium carbonate; ‘COS: Crushed oyster shell; ‘Values within a column followed by the same letter

are not significantly different at 5% level by DMRT.
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Fig. 1. A comrelation coefficient between incidence of bitter pit, and chemical properties along with top soil(7=18). A

significant values reported as **p<0.01.
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