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Abstract

The physiological disorders of translucent flesh and gamboge in mangosteen were reported to be
caused by calcium (Ca). Calcium is phloem immobile which implies that the delivery of Ca to the fruit (or
leaf) is almost entirely dependent on the transpiration stream through the xylem. The rate of transpiration
related to radiation and temperature. Reduction of temperature by shading may enhance transpiration and
nutrient uptake. The objectives of this study were to compare the effect of artificial shading and natural plant
shading on 1) mangostenn fruit growth 2) synthesis of cell wall material (CWM) at various stages of fruit
development and 3) incidence of translucent and gamboges disorders in mangosteen fruits. The experiments
were carried out at 2 mangosteen orchards in Chanthaburi province, Eastern Thailand. The first orchard
located at Makham district. In this orchard, the trees are 23 years old and were shaded by black artificial net
after fruit set. The second orchard located at Muang district and the trees were were shaded by plants grown
above them.

Fruit growth in both orchards was not affected by shading and fruit weight increased linearly during
the 12-13 weeks of fruit development. In contrast, concentration of K, Ca, Mg and B in mangosteen fruit
declined sharply during the first few weeks 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. Shading had no effect on fruit
growth and nutrient concentrations in bath orchards but Ca concentration in orchard 1(0.14%) was lower than
orchard 2 (0.19%). In contrast, Mg in orchard 1 was higher than orchard 2 dug to antagonistic effect between
Caand Mg

Shading enhanced disorders fruits in both orchards. The percentage of normal fruit reduced from 49
to 44.3% in orchard 1 but only slight decrease was found in orchard 2. Other quality attributes were not
difference except rind thickness in orchard 2,

Cell wall material of rind and outer rind surface increased with fruit age whereas CWM of flesh
decreased with fruit age. CWM of unshaded rind was higher than shaded rind especially in orchard 1 but no
difference was observed in flesh and outer rind,

Total pectin contents in CWM in rind of shaded and unshaded fruits were not significantly different
in both orchards. Shading in contrast reduced flesh pectin content. Pectin content of orchard 1 (156.8-164.5
mg/gCw) was lowered than orchard 2 (216.1-220.3 mg/gCw). Calcium concentration in shaded and unshaded
fruits was similar but was much higher in orchard 2 (0.19%) compared to orchard 1 (0.14%). Thus the
pectin/Ca of orchard 1 was much higher than orchard 2. The lower pectin and Ca may be the cause of higher
disordered fruits in this orchard. In addition, fruits from orchard 1also have higher K and Mg content which
may complete with Ca at the exchangeable sites of the cell wall. It is concluded that shading could not reduce
the number of disorclered fruits in mangosteen and may have negative effect than unshaded plant.
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Methods of Soil Analysis Part 3 :
Chemical Methods (Sparks et ah, 1996)

(bH) 11
pH meter
- (Electrical Conductivity; EC)
11 EC EC meter
Walkley-Black Titration
(OM) 1724
(Available phosphorus) Bray
| spectrophotometer 882 nm
(Exchangeahle Bases) K,Ca Mg

1 N NHAOAc pH 7.0
Inductively Coupled Plasma Optical Emission Spectrophotometer (ICP-OES)
( Fe, Mn Cu  Zn) DTPApH 73
Inductively Coupled Plasma Optical
Emission Spectrophotometer (ICP-OES)

curcumin spectrophotometer 550 nm
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2
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550 5 1N HCL
Inductively Coupled Plasma Optical Emission Spectrophotometer (ICP-OES)
(Allan, 1971)
(Cell Wall Material: CWM)
5 flask —ethanol 95% 100
10 ethanol 95% 1001
homogenizer 1
ethanol 80% 100 methanol - chloroform 11
100 acetone 100
desiccator total pectin (Ahmed and
Labavitch, 1977)
Total Pectin
L cell wall material bmg B5ml
2. cone. HAS04 1ml
3. Vortex Mixer 5 cell wall material
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(ANOVA)

cone. H,S04 1 ml 1 Vortex Mixer

05 ml Vortex Mixer 5
05 ml Vortex Mixer 5
7 ml Vortex Mixer

1] pectin (Blumenkrantz and Asboe-Hansen,1973)

0.6ml
0.0125 MNaZB4) 7 cone H,S04 36ml
10
0.15% m-hydroxydiphenyl/ 0.5% NaOH 60 )11 15
520 nm polygalacturonic
0-100 Jig/ml
SPSS Analysis of Variance

Duncan’s Multiple Range Test (DMRT)
2 Student’s t-test at 95%
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2 K Ca 2
Mg B 2 1 Mg 0.1%
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B 8.2 6.7 ppm
(Storey and Treeby, 2000; Xiao et al, 2007) (Wilkinson
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*
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*
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5.3 Total soluble solid (TSS) and % Titratable acidity (%TA)

2 2 total soluble solid (TSS) °Brix
% titrable acidity (TA)
=7 1)
7SS TA I +
(2554) +

TS (2552) TSS
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7 Total soluble solid (TSS) and % Titratable acidity (%TA)

Total soluble solid (°Brix ) % Titratable acidity
1 2 1 2
166 169 0.60 0.61
165 170 0.60 0.59
t-test (P=0.05) ns ns ns ns

8 Total soluble solid (TSS) and % Titratable acidity (%TA)

Total soluble solid (°Brix ) % Titratable acidity
1 2 1 2
16.7 173 0.58 0.57
165 169 0.62 0.60
165 169 0.60 0.60
+ 165 168 0.61 0.62
P<0.05 ns ns ns ns
95% DMRT
6. Cell wall material (CWM)
1
(el wal nateid, OAM) cel wall
nreteril adodd Insdltbde Sdiidl.(AIS)
QW
56 2 OAM 210 - 230
nygrwW
QWM ( D
( 2
7 aWV 2
2 ( =B B 2 oWV
QMM 1 2 2
CWM
8 CWM 2 2
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(pectin chain)
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5 5h) CWM
5
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oM 2
5 0
1
CWM
4050 CWM
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CWM
CWM
CWM
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middle lamella, primary cell wall,

60%
20-35% (Javis, 1982)
(cross-links) ~ Ca
middle lamella
gel-like network

30



300

250

200

150

100

600

500

400

300

200

100

100

80

60

40 -

20

AlS (mg gFw'l 300 AlS (mg gFW')

R2=0.8977

100

2 4 Y o o owu 0 20 40 60 (980 100 120 140

AlS (mg/ g FW'1) 600 AIS (mg gFW'1
500
R2=0.9527
R2=10.9446
400
R2=0.8909
300
200 O
100
26 XSS, M 020 40 60WOK) 100 120 140
AIS (mg gFW'D 100 AIS (mg gFW')
80

0 20 40 6OWO80 100 120 140

cell wall eterials 1

kil



300

250

200

150

100

600
500
400
300

200

100

100
80
60
40

20

S 4]

AlS (mg/g FW"1)
R2=0.9086
x 0---V
1"% R2=0.8707
2 4 B°Yg 10 1 wu
AIS (mg/g FW'D
R2=0.9431
2 | 4 2 F S TBore—L Vi
AlS (mg/g FW'D
2 4 B o0 1 i

]
odll wall reterials

250

200

150

100

600

500

400

200

100

80

60

40

AIS

20 40

AIS

20 40

AlS

20 40

(mg/gFW'1)

Rz=0.909

A 0

Rz=0.936

60 (980 100 120 140

(mg/g FW™

R2=0.9612

R2=0.9497

60™ *80 100 120 140

(mg/g FW'Y)

60™<B0 100 120 140



11

© o ~N oo o B W PO

il
12
13

mg/gCw

+

44-49%

164.5

1.2

)

(

80.6
90.2

93.8

106.6
111.0
1213
1204
1320
145.
138.1
135.6
134.0
1174

156.8 mg/gCw

3

1

(total pectin, mg/gCW)

1

{-test

113
84.0
98.8
99.1
1127
109.5
126.4
130.2
135.8
1317
138.1

129.1
1144

(pectin chain)

2

(total pectin)
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(Harholt et al, 2010)
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dilution effect
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320N = EEe
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1)

Mg
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(Piestrzeniewicz and Tomala, 2001)
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