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Foliar Application of Calcium-Boron to Increase Production Efficiency and

Reduce the Quality Loss of Irradiated ‘Nam Dok Mai Si Thong’ Mango
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ABSTRACT

Regarding plant quarantine measures, ‘Nam Dok Mai Si Thong’ mango exported to the
United States, Australia, and New Zealand must be treated with gamma irradiation. The irradiation
causes loss of quality in most mangoes at destination markets, with the symptoms of brown skin,
watery flesh, and short shelf life. This research aimed to study treating mangoes with calcium-
boron to increase production efficiency and to reduce loss of quality in irradiated mangoes. The
appropriate concentration of calcium-boron for yield and quality improvement was also
investigated. It was found that foliar spray of calcium-boron at a concentration of 0.5% at 30, 45
and 60 days after flowering produced the highest amount of yields and fruit quality. According to
the effects of calcium-boron on irradiated mangoes, it was found that when they were stored
under 13°C for 28 days for export simulation, irradiated mangoes receiving calcium-boron lost
22.45% of their quality. In contrast, irradiated mangoes without calcium-boron lost 60.34% of their
quality. After that, treating calcium-boron technology was tested in mango planting plots for
export, i.e., the community enterprise of quality mango production for export, Phetchabun, Nakhon
Ratchasima, and Sa Kaeo Provinces. It was found that calcium-boron could increase production
efficiency for farmers, with high yields up to 1,292 kg/rai, higher than the current method by 19.09%
(16,569 baht/rai). This research revealed that treating mangoes with calcium-boron improved

production efficiency and could reduce loss of quality in irradiated mango, and creates the
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opportunity for export markets to the countries
using the plant quarantine measures by irradiation

in the future.
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Table 1 Effect of calcium-boron application on the yield of ‘Nam Dok Mai Si Thong” mango

Fruit weight Yield
Treatment
(9 (kg/rai)
No Ca-B 330 b 1,017 b
Ca-B 0.25% 350 b 1,110 b
Ca-B 0.5% 384 a 1,251 a
F-test * *
CV (%) 12.3 18.3

Means in a column, followed by the same common letter are not significantly different at the 5% level by DMRT

Table 2 Effect of calcium-boron application on the fruit quality of ‘Nam Dok Mai Si Thong” mango

Treatment Peel color Firmness Total soluble solids Titratable acidity Vitamin C
L* a* b* (N) (°Brix) (%) (mg/100 ml)
No Ca-B 7456 434 3245 2412 b 8.34 b 2.38 32.34
Ca-B 0.25% 7345 467 3311 2534 b 9.08 a 2.45 33.98
Ca-B 0.5% 7312 487  33.89 26.98 a 9.94 a 2.50 34.23
F-test ns ns ns * * ns ns
CV (%) 235 123 21.3 18.5 135 17.9 22.1

Means in a column, followed by the same common letter are not significantly different at the 5% level by DMRT
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Table 3 Effects of calcium-boron application on calcium and boron contents in the part of peel

and pulp of ‘Nam Dok Mai Si Thong” mango

Calcium content (mg/kg)

Boron content (mg/kg)

Treatment
Peel Pulp Peel Pulp
No Ca-B 1,343 b 393 b 116 b 6.38 b
Ca-B 0.25% 1,494 b 459 b 125b 7.05b
Ca-B 0.5% 1,986 a 602 a 14.6 a 792 a
F-Test * * * *
CV (%) 23.7 19.5 15.7 17.9

Means in a column, followed by the same common letter are not significantly different at the 5% level by DMRT
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Figure 1 Effect of calcium-boron application on the fruit quality of irradiated ‘Nam Dok Mai Si Thong’

mango during storage
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Figure 2 Effect of calcium-boron application on the ultrastructure of irradiated ‘Nam Dok Mai Si Thong’

mango during storage
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Figure 3 Effect of calcium-boron application on cell wall thickness of irradiated ‘Nam Dok Mai Si Thong’

mango during storage
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Table 4 Effect of calcium-boron application on the quality loss of irradiated ‘Nam Dok Mai Si Thong’
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Table 5 Testing the calcium-boron technology in the ‘Nam Dok Mai Si Thong” mango plantation for
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