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Mango Quality Improvement with Calcium and Boron Fertilizers
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Mango Quality Improvement with Calcium and Boron Fertilizers

Abstract

This study aimed at determining effects of calcium and boron fertilizers on mango
quality. The experiment was conducted on mango orchard located in Moo Si Sub-district,
Wang Nam Khieo District, Nakhorn Ratchasima Province. The mango variety was "Nam Dokmai
No. 4". The experimental design was randomized complete block design (RCBD) which
consisted of 5 treatments and 6 replications. There were T1 (control), T2 (soil-applied gypsum),
T3 (soil-applied gypsum + foliar calcium chloride), T4 (soil-applied gypsum + foliar calcium
chloride and boron) and T5 (foliar calcium and boron). According to treatment arrangement
and investigating lime and gypsum contents for each tree, soil (0-20 cm depth) and mango leaf
(4 to 6 months age) were sampled for basic soil properties and leaf nutrient concentration
analyses. After lime and gypsum applications, soil and leaf were collected again. Two weeks
after fruit setting, foliar applications (2% CaCl, and/or 0.15% Solubor) were started. Six times
were done, every week for the first to the third, and two weeks interval for the fourth to the sixth
applications. The rate for each application was 10 liters/tree. For the boron-applied treatment,
Solubor was foliar together with CaCl, on the first three times of application. On maturing
stage, fruits were harvest for fresh and peel analyses together with fruit quality (total soluble

solid-brix, total acidity, width, length, diameter and weigh of ripened mango).

The soils had loamy sand texture with cation exchange capacity (CEC) lower than 10
cmol (+) kg’1. Before applied lime and gypsum, soil reaction had very strong acid to neutral
[pH (soil:water = 1:1) 4.75-6.77] and non suffered from salinity, considering from slightly low
electrical conductivity of soil solution [EC (soil:water = 1:1) 120-314 uS cm_j]. The soils
contained medium organic matter (OM 1.44-1.77%), high available phosphorus (P 108-157 mg
kg™), medium to high extractable potassium (124-172 mg kg), magnesium (71.5-121 mg kg')

and calcium (481-897 mg kg‘w). For trace elements, extractable iron was very high (57.5-94.7
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mg kg_j) while manganese was medium to high (9.95-26.1 mg kg’1) and copper, zinc and

boron were medium (0.30-0.74, 1.19-1.92 az 0.26-0.47 mg kg’1, respectively).

After lime and gypsum application, basic soil properties had more or less variability.
There had very strongly acid to strong acid (pH 4.68-5.29) which low electrical conductivity of
soil solution (EC 228-328 uS cm"ﬂ). Compared with the soils before lime and gypsum
application, organic matter contents slightly lower (OM 1.10-1.63%) while the available
phosphorus, extractable potassium and calcium were higher (146-205 mg P kg’1, 146-205 mg
K kg'1 and 515-871 mg Ca kg'1). In contrast, magnesium and trace elements were lower (57.4-
93.4 mg Mg kg’1, Fe: 45.3-78.6, Mn: 9.4-19.5, Cu: 0.22-0.47, Zn: 0.71-1.00 mg kg’1). According

to boron, the contents were more or less similar (0.39-0.46 mg kg_j).

Before lime and gypsum application, only potassium and iron contents of leaf had
significantly difference (0.43-0.69% K waz 22.7-35.5 mg Fe kg_j). In most the cases, K contents
fell in adequate range, excepted for the treatment T1 which lower than standard range.

Contrast to potassium, iron contents were lowered, but the T1 treatment, the higher one.

Leaf nitrogen and phosphorus contents were in standard range (1.26-1.44% N and
0.11-0.13% P). Calcium was lower (1.53-1.67%) while for magnesium, more than half of the
treatments were lower than standard range, except the treatments T3 and T5. Manganese was
higher than standard, in most the cases, except for the treatment T4 which in adequate range.

All of trace elements in leaf were lower than standard range.

After lime and gypsum application, calcium, iron and copper in leaf differed
significantly. Calcium contents were lower than standard range and mainly lower than the one
determined in leaf before applied lime and gypsum (1.27-1.67%). Similarly, Copper also lower
than standard range, but its contents mainly higher than before applied lime and gypsum
(2.04-4.52 mg kg’1). The iron content was higher than before applied lime and gypsum. The
contents observed in treatments T3, T4 and T5 were in standard range while the T1 and T2, the

higher one.
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Leaf nitrogen, phosphorus and magnesium concentrations were more or less similar
with before applied lime and gypsum (1.32-1.43% N, 0.11-0.13% P and 0.18-0.21% Mg).
Potassium was higher (0.74-0.87%). All of them were in standard range. Manganese was
higher than standard range. Even zinc and boron were higher than before lime and gypsum
application. However, zinc was mainly in adequate level while boron was lower than standard

range.

Applications of lime and gypsum raised leaf potassium in leaf into adequate level. But
lowered calcium and significantly differed among treatments. Magnesium in leaf had non affect
from neither lime nor gypsum. Iron was affected from lime and gypsum, its contents higher and
markedly differed. Manganese was higher than adequate level. Copper was significantly
differed, though its content was lower than standard range. Almost of zinc was in standard

level but boron was lower, even the concentration was higher than before applied lime and

gypsum.

Application of calcium and boron resulted in significantly differed of calcium,
magnesium, copper and boron concentrations of mango flesh. The treatment T5, the lowest
calcium contents whilst the T1 and T4 -the highest. Soil-applied gypsum (T2) or soil-applied
gypsum together with foliar CaCl, (T3) had no affect on flesh calcium content. Also magnesium
in flesh of the soil-applied gypsum treatment (T2) had not differed from the control (T1). Their
concentrations were higher than the one determined from treatments T3, T4 and T5. The boron
had markedly differed and the soil-applied gypsum together with foliar CaCl, and boron

treatment (T4)-the highest one.

Application of calcium and boron had no affect on mango quality, considering from
none significant of total soluble solid (brix), total acidity, width, length, diameter and weigh of

ripened mango.



