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Effects of Various Calcium Salt Spray on Calcium
Accumulation into
Apple Fruits (Malus domestica Borkh,)
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This study was conducted to investigate the influence of various calcium salts on the accumulation of
calcium in apple fruits when sprayed on whole tree. Differences in the total calcium contents of fruits were
found between calcium sources and cultivars. In ‘Tsugaru', calcium nitrate, calcium chloride, and calcium
carbonate were all effective but only calcium chloride and calcium carbonate appeared to be effective in
‘Fuji’ . Major parts of the applied calcium were accumulated in the peel and outer flesh. Ethylene evolution of
fruit was retarded during storage with the increase of total calcium content in ‘Fuji' fruit treated calcium
acetate.
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Table 1. Effect of various calcium salt spray on calcium content (ppm) of fruit parts in Tsugaru

apples.”
Ca salt Peel Flesh Core
CaClz 331 be’ 159 b 507 a
CaAc 287 ¢ 139 cd 527 a
CaCOs 393 ab 152 be 564 a
Ca(NO3)2 458 a 186 a 516 a
Control 276 ¢ 128 d 430 a

‘Calcium salts were sprayed 5 times biweekly from 50 days after full bloom. Samples were collected at

harvesting date.

*Mean separation within columns by Duncan's multiple range test, 5% level.
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Table 2. Effect of various calcium salt spray on calcium content (ppm) of fruit parts in ‘Fujl
apples.”
Flesh
Ca salt Peel Depth from peel (mm) Core
0-5 5-15 )15
CaClz 791 a’ 177 ab 188 a 273 a 761 a
CaAc 735 b 175 ab 179 a 291 a 691 b
CaCOs 753 ab 186 a 185 a 270 a 688 b
Ca(NO3)2 579 d 147 b 177 a 269 a 760 a
Control 652 ¢ 157 b 182 a 281 a 656 ¢

‘Calcium salts were sprayed 5 times at 15-day intervals from 97 days after full bloom. Samples were

collected at harvesting date.

‘Mean separation within columns by Duncan’'s multiple range test, 5% level.
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Table 3. Effect of various calcium salt spray on fruit quality in ‘Tsugaru' and ‘Fuji apples.®

Ca salt Soluble Acidity Firmness Total pectin
solids (%) (%) (kg) (mg/g dw)

Tsugaru

CaCl, 13.7 a 0.42 ab 1.59 a 7.8 a

CaAc 13.5 a 0.40 b 1.59 a 7.5 a

CaCO, 13.5 a 0.40 b 1.58 a 7.5 a

Ca(NOy), 13.0 a 0.46 a 1.54 a 7.6 a

Control 12.9 a 0.42 ab 1.57 a 7.9 a
Fuji

CaCl, 14.7 ab 0.65 ab 1.68 ab

CaAc 15.3 ab 0.64 ab 1.72 ab

CaCOy 16.1 a 0.70 a 1.73 a

Ca(NOy), 15.6 ab 0.68 ab 1.70 ab

Control 14.3 b 0.60 b 1.52 b

‘Calcium salts were sprayed 5 times biweekly from 50 days after full bloom in ‘Tsugaru' apple tree,
and 5 times at 15-day intervals from 97 days after full bloom in ‘Fuji’ apple tree. Data were
obtained at harvesting date.

‘Mean separation within columns in each cultivar by Duncan’ s multiple range test, 5% level.

Table 4. Ethylene production (ul/kg/hr) of Fuji apple fruits during room temperature storage as
affected by calcium salt spray.”

Days after harvesting date

Ca salt - R

1 23 37 52 66
CaCl, 1.7 114.4 43.2 101.0 115.4
CaAc 1.6 90.6 36.2 80.0 100, 3
Control 2.9 123.6 46.0 104.0 129.3

‘Calcium salts were sprayed 5 times at 15-day intervals from 97 days after full bloom.
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