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The foliar injuries and absorption rates of calcium compounds in tomato (Lycopersicon esculentum cv.
momotaro) and citrus [Shiranuhi(C. Marc. ××C. sinensis Osbeck)××C. reticulata Blanco)] were
investigated. 0.3, 0.5 and 1.0% of CaCl2, Ca(NO3)2, Ca(H2PO4)2, Ca-EDTA, Ca formate or Ca acetate
solution were applied to the leaves of tomato and citrus. The leaf burns were observed only in the foliar
applications of Ca-EDTA and Ca(H2PO4)2. Ca-EDTA exhibited more serious foliar injury than CaH2PO4.
As applied with 45CaCl2, 45Ca(NO3)2, 45Ca formate or 45Ca acetate, the rates of Ca absorptions by tomato
and citrus leaves for 7 days were 17 to 32% and 6.6 to 46%, respectively. It meant that the absorption was
differently influenced on calcium compounds. In tomato, the order of Ca foliar absorption was Ca(NO3)2 >
Ca formate = CaCl2 > Ca acetate. Although there was no difference in Ca absorption between the adaxial
and abaxial parts of tomato leaves, total absorption was greater in expanded leaves than in expanding ones.
On the other hand, in citrus Ca foliar absorption from Ca(NO3)2 or Ca formate was more active than that
from CaCl2 or Ca acetate. In conclusion, Ca(NO3)2 and Ca formate are recommended for the foliar
application of Ca in tomato and citrus in order to increase absorption of Ca into their leaves.
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Compounds

CaCl2

Ca(NO3)2

Ca(H2PO4)2

(CH3COO)2Ca

(HCOO)2Ca

EDTA-Ca

0.3, 0.5 and 1.0% of calcium solutions from its different formulae were

sprayed on tomato leaves. Leaf burn was evaluated at 7 days after spray. 
‡ 0.3, 0.5 and 1.0% of calcium solutions from its different formulae

were also sprayed on citrus leaves three times at 7 day's interval. Leaf

burn was evaluated at 21 days after the first spray.

Citrus‡Tomato

Leaf burnsConcentrations

(%)

0.3

0.5

1.0

0.3

0.5

1.0

0.3

0.5

1.0

0.3

0.5

1.0

0.3

0.5

1.0

0.3

0.5

1.0

None

None

None

None

None

None

None

Slight

Moderate

None

None

None

None

None

None

Severe

Severe

Severe

None

None

None

None

None

None

None

Slight

Moderate

None

None

None

None

None

None

Severe

Severe

Severe

Table 1. Effects of foliar-applied concentrations of calcium
compounds on tomato and citrus leaf burns.

Ca compounds Absorption rates‡Leaf parts

45Ca-labeled calcium compound solutions were applied to adaxial and

abaxial parts of leaves. 
‡ Leaves were detached 2 days after application and 45Ca activities were

measured. 

5.16

4.76

4.89

5.54

4.94

5.74

3.83

3.80

NS

NS

‡

adaxial

abaxial

adaxial

abaxial

adaxial

abaxial

adaxial

abaxial

CaCl2

Ca(NO3)2

(HCOO)2Ca

(CH3COO)2Ca

Significane

Ca compound(A)

Part(B)

Interaction(A*B)

Table 2. Ca absorptions depending on its compounds and
applied parts in tomato leaves.
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Ca compounds Absorption rates‡Leaf parts

45Ca-labeled calcium compound solutions were applied to the

expanding and expanded leaves. 
‡ Leaves were detached 2 days after application and 45Ca activities were

measured.

3.33

4.15

5.73

7.42

4.44

5.33

2.69

5.17

NS

‡

Expanding

Expanded

Expanding

Expanded

Expanding

Expanded

Expanding

Expanded

CaCl2

Ca(NO3)2

(HCOO)2Ca

(CH3COO)2Ca

Significane

Ca compound(A)

Part(B)

Interaction(A*B)

Table 3. Ca absorptions depending on its compounds and  leaf
age of tomato. 

Ca compounds
Citrus

Absorption rates‡

Tomato

45Ca-labeled calcium compound solutions were applied to leaves.

Leaves were detached 7 days after application and 45Ca activities were

measured.
‡ Absorption rates were determined by dividing 45Ca radioactivities in

the applied amount by those absorbed in the leaves.

CaCl2

Ca(NO3)2

(HCOO)2Ca

(CH3COO)2Ca

21.9ab

31.8a

22.0ab

17.1b

17.0b

45.8a

31.2ab

16.6b

Table 4. Ca absorptions depending on its compounds in
tomato and citrus leaves.
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