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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. To understand these disorders, an experiment was set up with the following
objectives 1) to investigate mangosteen fruit growth and nutrient accumulation in fruit 2) to evaluate
the importance of soil calcium application and pre-harvest Ca and B sprays on TFD and GD
incidences and 3) establish the relationship between Ca and B in cell wall material (CWM) of
mangosteen fruit and the occurrence of physiological disorders. The experiment was carried out at a
twenty two years old mangosteen orchard in Chantaburi, Eastern Thailand. The design was RCBD
with four replications and two mangosteen trees for each replicate. These treatments were 1) no
treatment (control), 2) soil Ca only, 3) soil Ca and Ca spray and 4) soil Ca and Ca + B spray. Soil Ca
was applied as gypsum in September 2009. The Ca spray was applied six times using 2%
CaCl,2H,0 while B spray was applied three times each using 0.25% solubor. The fruit samples
were harvested in the middle of May of 2010. 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. Cell wall material (CWM) in form of alcohol insoluble
solid (AIS) of flesh and rind was extracted and analyzed for pectin fractions by sequentially
solubilized in 1) water 2) CDTA 3) Na,CO, at 4 and 20°C and 4) KOH 1M and 4M. Calcium was
also determined in each fractions of pectin.

It was found that the soil Ca application with foliar sprays of Ca+B significantly increased
the number of normal fruit compared to other three treatment. Large fruits are susceptible to both
TFD and GD disorders and has thicker rind than small fruits. Treatments with soil Ca combined with
Ca +B sprays resulted in fruit with thinner rind, higher total soluble solid and lower % titratable
acidity than other treatments. Flesh K, Ca and B concentrations in TFD and TFD+GD were
significantly higher than normal or GD fruits. Rind Ca and B were lower in fruits with TFD and
TFD+GD. In contrast, calyx Ca and B were similar among all fruit quality but K and Mg were lower
in TFD and TFD+GD fruits. In case of peduncle, Mg and B were higher in both TFD and GD
compared to normal fruits.

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 after
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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 remains constant while other nutrients
decreased.

No different were detected in the amount of CWM from mangosteen flesh of all four fruit
categories but rind CWM of normal fruit was significantly higher than both TFD and TFD+GD. All
nutrient concentrations in CWM calculated as cell wall dry weight in both flesh and rind were not
significantly difference. Similarly, all pectin fractions of CWM form both flesh and rind were the
same except flesh water soluble (WS) and Na,CO, at 4 °C fractions. The pectin of WS in normal
and GD were higher but the Na,CO, at 4 °C fraction was lower than TFD and TED+GD resulted in
similar amount of total pectin. Non the less, pectin of TFD rind was slightly lower than normal fruit.

Calcium content in WS fraction of both TFD and TFD+GD flesh was lower than normal
fruits. The lower WS in disorder fruits coincided with the increased in CDTA-Ca which is
considered wall bound. The harder flesh tissue of TFD was due to higher wall bound Ca which was
- not solubilized during ripening. In contrast, rind Ca in both WS and CDTA fractions was lower in
TFD and TFD+GD. In addition, the ratios of WS-pectin to Ca in both flesh and rind were 2.3 times
higher than normal fruits. We postulated that TFD and GD disorders were both due to Ca deficiency
in cell wall tissues. In TFD, the weak cell wall of flesh was disrupted by high pressure from water
uptake. Solute then leak out and fill the air space between cells. The TFD+GD being a more advance
stage of Ca deficiency were caused by the swollen flesh from high water uptake at the stage where
fruit growth and expansion ceased. The yellow latex from broken vessels in the rind is then released
onto the flesh and hardening. The sticky gum pulled away part of the inner rind when the fruit was
opened resulted in TFD with GD symptoms. The lower Ca in various fractions of TED+GD may not

enough to support a strong cell wall of the latex vessel.





