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ABSTRACT 

Mangosteen (Garcinia mangostana L.) is susceptible to translucent flesh disorder (TFD) 

and gamboge disorder (GD). Both are apparent only on the fruit’s flesh making external visual 

inspection impossible. The importance of soil calcium application and pre-harvest Ca and B sprays 

on these disorders were investigated on a twenty years old mangosteen orchard in Chantaburi 

province, Eastern Thailand.  The experiment was carried out in RCBD with four replications and 

two mangosteen trees for each replicate. These treatments were 1) no treatment (control), 2) soil Ca  

application, 3) soil Ca and Ca spray and 4) soil Ca and Ca + B spray. Soil Ca was applied as 

gypsum in September 2007 and 2008. The Ca spray was applied six times using 2% CaCl2·2H2O 

while B spray was applied three times using 0.25% solubor. The fruit samples were harvested in the 

middle of May, 2008 and 2009. At harvest, the fruits were separated into three groups based on 

their size: small (<60 g), medium (60-80 g) and large (>80 g). Then, they were classified as normal 

fruits, TFD fruits, GD fruits or TFD+GD fruits. The concentrations of K, Ca, Mg and B in the 

flesh, rind and peduncle were analyzed. It was found that the soil Ca application—with or without 

foliar sprays—significantly increased the number of normal fruit compared with control in both 

seasons.  Large fruits were susceptible to both TFD and GD disorders and have a thicker rind than 

small fruits. Treatments with soil Ca combined with Ca +B sprays resulted in fruits which thinner 

rind, higher total soluble solid and lower % titratable acidity than the other treatments. In both 

seasons, flesh P and K concentrations in TFD and TFD+GD were significantly higher than the 

normal or GD only fruits. In the case of Ca, only TFD+GD flesh Ca was higher than the normal 

fruit in both seasons but the results were not consistent for TFD. It was also found that when the 

concentration of K in fruit increased, fruit Ca decreased. No correlation could be made between the 

TFD and GD disorders with either K or Ca concentrations in fruits. Instead, it was found that the 

ratio of K/Ca in the flesh could be a good indicator of TFD and TFD+GD. The study revealed that 

high K/Ca ratio led to more TFD and TFD+GD in mangosteen fruits. In the case of GD, no direct 

correlation with nutrient content was observed but we suspected that Ca and B were involved as 

Ca/B ratio of peduncle in GD was significantly higher than the normal fruit especially in the year 

2007/2008 growing season where higher percentage of GD was found. In addition, lowest number 

of GD was observed in the soil Ca treatment in combined with Ca + B sprays. 

Mangosteen fruit fresh weight, dry weight increased throughout the growing season in a 

pattern fitted well by a single sigmoid curve and could be harvested after 12-13 weeks after fruit 

set. Concentration of K, Ca, Mg and B in mangosteen fruit declined sharply during the first 5 weeks 



 

 vi 

after fruit set to reach values which remained relatively constant or decreased only gradually until 

harvest. This occurred because the rate of nutrient accumulation was less than that of dry and fresh 

weight accumulation during early fruit development.  Calyx Ca remained constant while other 

nutrients decreased. In contrast, peduncle Ca increased during fruit development but P and K did 

not show any clear pattern. When the quantity of nutrient accumulation was calculated, it was 

found that P, K, Mg, B, Cu and Zn increased linearly with time where as the movement of Ca, Fe 

and Mn into fruit reduced after 7 weeks.   

Bagging of mangosteen fruit with plastic bag one to four weeks after fruit set lower fruit 

dry weight than non-bagged fruits when fruits were 12 weeks old but the time of bagging did not 

affected fruit weight. Concentrations of fruit K, Ca, Mg and B were not influenced by bagging 

either. In contrast, bagging lowered Ca and B in both peduncle and calyx. Furthermore, it was 

found that bagging lower the accumulation of Ca and B which were xylem mobile nutrients, while 

no influence was found in phloem mobile nutrients such as K and Mg. 

  

 


