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Thesis Title Influence of Water on the incidence of Translucent Flesh Disorder

in Mangosteen (Garcinia mangostana Linn.) Fruits

“}\ﬁ[hor... T -----MS;-DHOV&QH ...j_impun_UGom T
Major Program Plant Science
Academic Year 2000
Abstract

The influence of water on the -incidence of transtucent fiesh disordsr in
mangosteen was investigated during 1999-2000. Two aspects were undertaken as : 1} a
comperison of physico-chemical factors between normal and translucent flesh disorder
fruits, and 2) the investigation of influence of water on the incidence of translucent flesh
disorder in maﬁgosteen under control condition or plastic shelter. |

The results showed that the longer fruit development period and higher average
weight were found in translucent flesh disorder (96.3 days and 88.7 g., respectively)
compared with normal fruit (89.8 days and 88.7 g., respeétive]y). Water conten§ in peel
and flesh bf translucent flesh disorder fruit (67 % and 83%, respectively) were higher
than that in normal fruit (64% and 81%, respectively). The translucent flesh disorder fruit
also showed the larger size of xylem in f.ruit peel with higher water in flesh (1280 Um
and 595 Llm, respectively). Total soluble solids, citric acid and pH of normal fruit juice
were also higher than that of translucent flesh disorder juice. Results from anatomical
study, cuticle fractures and enlarged parenchyma cell were found jn translucent flesh
disorder fruit. Calcium and boron in the flesh and peel of normal fruits and trénsluoent
flesh disorder fruit were analyzed. It was evidenced that calcium content in the peeél of
normal fruit {0.09%) was higher than the translucent flesh disorder fruit (0.07%), but
boron content in the translucent flesh of normal fruit (4.09 ppm} was few than the
translucent flesh disorder fruit (4.61 ppm).

The influence of water on the incidence of transiucent ﬂésh disorder in

mangoéteen was conducted in an experimental orchared. Four treatments were

()




~

arranged as: 1) rewatering to field capacity using a sprinkler as soil water potential falling

to -100 kPa (T1), daily sprinkling for 10 hours (T2), and sprinkling above and inside the

~canopyfor 10 hours (T3). These were compared to control sample under nature rainfed

conditions (T4). The results showed higher percentage of translucent flesh disorder fruit
cccurred in the T3 (60.5%), and was significantly different from those of the T2 (23.7%), -
T4 (7.0%) and T1 (0%). Although there was no translucent flesh disorder fruit occurred in
the T1, but 87.7% Of harvested fruits showed gamboge disorder, Watering system type
T3 showed the most coincidence of translucent flesh disorder, where highest moisture in

the peel and flesh and lowest amount of total soluble solid were occurred.
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F-test * * * * * "
CV (%) 2.38 8.56 5.50 1.16 15.59 5.4

17




18

31J‘/] 1 LL"WN’1ﬂHm,ﬂl@Qﬂﬂu‘r’lﬂu’ﬂuﬂ']ulﬂ’mﬂmquslyl‘lm\’ll.ﬂﬂﬂﬂudﬂﬂ

L1_|’1 ﬂN\?ﬂﬂﬂﬂEﬂ . Lﬂﬂ’é]ﬂ}idﬂﬂl,u'ﬂtm'] A. 'ummmdmmau'm’lmm

N&093an9TAUBLANATELLLLABINT A




19

5. Buanasidanazansinlé

a

SnmnAlugaudeihBureieiiszamhldinnndutoua dAage

VAR 185U 4.6 LINE BAMANTLL (FTITZ e ]

6. 1Burnunsafiinmenlalugtveansadesn (U fidud)
ar - l =1§l' = &= I's d' F2 ] t-%i’ '1/ = mi P ous
mﬂmﬂﬂm'tumw,uawLﬂmvﬁumn?mﬂwm?m‘lmmﬂmmuﬂum TANQAYYINTL
0.9 ug= 0.7 Wafifus mudsu (1919 2)
7. Anannuitiunge-ia

ar = 4 1 1 ¥ 1 A 1 an
nauniludaudleAranuthinio-wagaininhuiiouds ddeRowini 2.9

WA 3.5 MINAL (A19197 2 )

; H g A = = 1
arsa 2 Usrnnsgeandaiasaneninld Luiunsaninmsmlduglueanse@sin ezl

armtiunsa-waasilonsminn

HRaAA Vhannsmendsiinzane Lﬁmmn?mﬁlﬂmﬁ'ﬂ‘lﬁ’lugﬂn?m FriunIa-lwa
vl (BN DN (% )

Uni 18.5a 0.9a 29D

i 146 b 0.7b 35a

F-test * * *

CV (%) 3.23 4.56 6.18

a- } 3 S : ] 1 4&4 =
yanawn smasnsieidluumaiadiaauuansalian P > 0.05 1neds DMRT




! LiBRAHY 20

PRENCE OF S0sny i e g s

8. msAnnatRnasasimniuaziigailant Tanaladans

ast -4 1 H o’ = n:’l’ art r_"; 9
arnmrusuiaudnrazilanassudiailadenmlniuaziesivgaiiannony

¥ - X ; . - ~
41 waulauaadasailensiagaiilanda (119 2 a) fmsgnolngindniwdiaiaendnd

| . o R . v rE o4
(R 2 ) waswuddfendadigmilnd (a7 2 o) HnednGaesnresiuilebialy

. e X
sufiaunnnndrlu@anuaiagailends (31 29)

w » & P s g . = 2 - & o
31 2 nwsimnonailauazildesnnaling n.omBaeing 9. Wasndinaialng

1 %

[
= L

A, wadeadowtn v wWhandagaiisun

p = wisulangad




21

= =, =5 2 = =5 o d‘i} kN 3 1
9.ﬂ"l?ﬁﬂiﬂ'qﬂqﬂ’)ﬂqﬂ‘ﬂﬂ\‘.Lﬂﬂﬂﬂu\iﬂﬂﬂﬂmLLﬂziﬂﬂ'ﬂﬂN\!ﬂﬂlHﬂLLﬂ’JﬂQﬂﬂﬂﬂd

AN ?‘iﬁl«i‘atﬂﬂm?ﬂuLLUU ﬂ@\iﬂ ?’]lﬂ

'ﬂ’]ﬂﬂr]'iLLﬁJiE]U mumﬂﬂﬂmmu\mmﬂm Ufz Lﬂ’]ﬂﬂﬁlﬂhﬂﬂﬂLﬁﬂiLﬂQWU’]’] ‘ﬁ'umﬁau

|

= 2 L =, ar =4 ell Z;
vwnalfansuuanusaiaiagemng \gﬂm 3 nuaz gdw 4 ny NAnuzEuy sz
RauLwndAandunenteanaiiaamihulianty (JUA 3 ¥ uay U 4 9) dnasumn

:’, I} - . = g -:!i’ = =i s
JaefuAReURn  (cuticular fractures) RATW WanantiaINNMIRItaasuRdandmily
b :’, <4 =5 ot = c'; i = ar = =
WU Fupdsuuarssdendenaing (7 4 A war 2) Tasainddnneazioun oy

SaundnhanlFanuaigeiland (3U7 4 9 waz <)

T

T : 43 ‘T
n;??e B m?

it 3 manBeufeudnenzuadoutio n. uldandrming

- S
1. ulfandana it




PR

s

s = o e = o =% 2 .
;j;]_]‘ﬂ 4 ﬂ'\'i'LLE'E]ULV]HUﬂﬂﬁm:’ﬁulﬂﬂﬂﬁﬁmﬂ'El\uﬂﬂﬂﬂl!\iﬂm N, AUUANUBRINA

1

fanaInd 1. duuenuasaiinailauia o, frulugnanaianatng
1. fndluteaaiaaaiilawty 2. suluismwsinang

2 ot ‘=‘1; ir
. mu’lu’nmmamaml,uau,m

22




R LA . S
L A Rl e g R Lo ; S P FP P PSP N

23

10. Ui luinninuiiasndanuazidenaiiang

ANNITNARDINLIN hadwdnwiisasaenaaiaganGiiunee
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s lulnsau waarada Wumaifon uason uanihidau wazluseu il 0.63 0.07
0.74 0.05 0.10 WAz 4.00 wWafifus mudndy douiminukaesianauiadUiinmues
ulnnau Weavaia Tlunadan wadan wnildon wazluseuwiiy 0.67 0.08 0.78

0.04 0.11 uas 4.61 nlaffud mudldu (N9 3)

mswd 3 Usinnseniulnna eswaia Wunadon waaden windden wazlusaulu

Yo a Yo S-Sy
uninwiaavnasnuaniflarasdigaunfuazienaiioun?
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F-test ns ns *
CV (%) 22.81 14..19 10.50
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ARl a1 (1) AauAR
Kylene 5 1
Xylene + absolute alcohol (1:1) 3 | 1
ADbsolute alcohol + ether (1:1) | 3 1.
Alconol 85 % 3 1
Alcohol 70 % , 3 1
Safranin 2-48 ‘Té’fﬁm 1
Water 3 1
Alcohol 50 % 3 1
Alcohol 70 % 3 1
Alcohol 95 % 3 1
Alcohol 100 % 10 1
Fast Green . 5-15 AU 1
Clove oil + Alcahool 100 % + Xylene (2:1:1) 3 1
Xylene 2-48 F204 1

P : NInR (2528)
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Analysis of Variance

g A g S eSS Man of Squares T Favalg e
iModel 1 84.50 84.5 17.19*
Error 6 29.50 4.92
Carrected total 7 114.00°
CV.=238%

ANSIELINT 4 ?JmmzﬁmmLtﬂaﬂ?f}uﬂmﬂ"]Lﬁﬁﬂﬁﬂﬁﬁﬂﬂﬂﬁﬂﬂm
Analysis of Variance
Source of variance DF Sum of Squares Mean of Squares F-value
Modei 1 1468.8200 1468.8200 19.15"
Error 8 460.1200 76.686667
Corrected total 7 1928.9400
CV.=8.56%
BN NHLANT 5 Anmsiaisluseanefduiinludoun dan
Analysis of Variance
Source of variance DF Sum of Squares Mean of Squares F-value
Model 1 13.520 - 13.520000 104.19*
Error 6 0.7786 0.1297667
Corrected total 7 14.2986
CV. =549
TN 6 Ansziannuunuslafduitinludnailanading
Analysis of Variance
Source of vanancs DF Sum of Squares Mean of Squares F-value
Model 1 4.992800 4.9928 5.58"
Error ) 5.383600 0.89728
Corrected total 7 10.376400

CV.=116%
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wlaenua
- - Ana|y5i5“o“f\/;.3.riahce: e o e e e e
Source of variance DE Sum of Squares Mean of Squares F-value
Model 1 93845.00 938450.00 43,907
Error 6 128248.00 21374.6667
Corrected total 7 1066698.00
CV. = 15.59475 %
ANHIANT 8 ?)Lﬂ?’]tﬁﬂ’]"mLlﬂTﬂi"lu‘ljﬂ\iﬁﬁi‘agﬂﬂ'l’mﬂw’]‘ﬂmtﬂaﬂﬂwﬂﬁdﬂm
Analysis of Variance
Source of vanance OF Sum of Squares Mean of Squares Fvalue
Model 1 6.0729 8.0729 31.937
Error 6 4.9454 0.190
Corrected total 7 11.018
CV. =5.4%

4 = p s d T A
ANTINHANT 9 ’1Lﬂ?ﬁ:ﬁﬂ’)’mLL‘lJ‘J‘ﬂ?f)wﬂ‘r]\‘iﬂ%}.i’lm‘ﬂﬂ\lLL‘ﬂ\‘l‘ﬂﬂ:ﬂ’mu’ﬂWIJﬂ\'lLwaN arlans

Analysis of Variance

Source of variance DF Sum of Squares Mean of Squares Fvalue
Model 1 30.420 30.420 106.127
Error 6 1.720 0.28666

Carracted tolal 7 32.14

CV. =323%
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AT WEANT 10 3 ?’1:ﬁﬂmu,Ll';*LJaqwﬂmu‘i‘mmﬂ?mﬁiﬂwm"lé‘ﬂugﬂﬁmnm%r&ﬁnmmLﬁﬂ

ar

HANAA
Analysis of Variance
Source of varance OF Sum of Squares Mean of Squares Fwvalue
Model 1 0.080 0.080 50.00*
Error 8 0.008 0.00133
Cerracted total 7 0.088

CV. = 4.564355 %
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. Analysis of Variance

Source of variance Df Sum of Squares Mean of Squares F-value

Modet 1 0.7200 0.72000000 18.38
Error 6 0.2350 0.03918667
Corrected total 7 0.9550

CV. =86.1845%

Ny 12 Anrzdannliuassinuaa i enuaiine

Analysis of Variance

Source of variance DF Sum of Squaras Mean of Squares F-value
Model 1 0.0041887 0.00041 3.57"
Error 4 0.000466 . 0.00011

Corrected total 5 0.00088

CV. =13788 %

1

ssasmani 13 Awssianuudsmueessinlusawlifantading

Analysis of Variance

Source of variance DF Sum of Squares Mean of Squares F-value
Model 1 0.851266 0.85126 15.68*
Error 4 . 0.2171 0.05428

Corracted total 5 1.0684 *
C.V., =3.882%

ANTNENINT 14 AAszianulsmunassnlusauldlena

Analysis of Varance

Source of vanance DF Sum of Squares Mean of Squares F-valug
Model : 1 0.2756 0.275625 .75
Error 2 0.1470 0.073525

Corrected total 3 0.4226

CV. 26237 %
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Analysis of Variance

Source ofvarlance ST aE T Sl of Squares” ~Méan of Squares e E A AIUE o e e
Model 1 0.0682 0.0682 10.897
Error 4 0.0250 0.0062
Corracted total 5 0.0933
C.V. = 10.50 % '

Nt 16 Aamsisomulnlsurasdidnduaninluluinaainmaluiin 4 ww

Analysis of Variance

Source of vanance DF Surn of Squares Mean of Squares F-value
Model 3 14,2375 4.7458 3.35°
Error 18 22.700 1.41875

Carrecled toial 19 36.9375

CV. =24433%

PNINELANT 17 Anmsianuu nlsusesanisimisanludigaannonis i 4

LWL
Anglysis of Variance
Source of vanance OF Sum of Squares Mean of Squares Fvalue
Model 3 0.0009577 0.000319 4,13*
Error 16 . 0.0012386 0.000077
Corracted total 19 0.00219

CV. =34.13%

cll - & = 5 - z rr o ,t;
AT REUINN 18 'JLﬂ?']ZMﬂQ’]}JLL‘LJTﬂ?’]uLLlﬂ?i‘ﬂuﬁm’h‘mmNﬂiuﬂLlﬂ')“ﬂﬂﬂ’]ﬂﬂu’] 4 LYY

Analysis of Variance

Source of variancea DF Sum of Squares Mean of Squares F-value
Model 3 §347.415 2115.8 3250.92°
Error 8 5.20 0.650

Corrected total 11 6352.622

CV.=351%
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Analysis of Variance

7084.89: RS

.. Source of variance . bF _Sum of Squares Mean of Squares F-vaiue
Model 3 14668.92. | 4889.640
Error 8 5.549 0.69367
Corrected total 11 14674.47

CV. =31.05%
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AT 4 WU

Analysis of Varance

Source of variance DF Sumn of Squares Mean of Squares F-value
Model 3 67.0208 22.340 46.62"
Error 3 3.833 0.479
Corrected total 11 70.8541
C.V. = 69.7 %
FNTNHIINT 21 ApssianuLlslmunefduiin udfenut

- Analysis of Variance
Source of variance DF Sum of Squares:  Mean of Squares F-value
Maodel 3 17.71829 5.9086 307.34"
Error 8 0.1537 0.0192
Corrected total 11 17.872

CV. =20.00%

4 - | ¥ Y v
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Wy

Analysis of Variance

Source of variance DF Sum of Squares Mean of Squares F-value
Model 3 1.98 0.660 11.317
Error 12 0.70 0.0533

Corrected {otal 15 2.88

CV.=16.8%
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Analysis of Variance

sourcestvamines 08T sumofSquares | Meanof Sauerss  Fevalie
mModel 3 13.81 4,604 11.73*
Error 16 6.28 0.3¢82
Correcled total 19 20.096
CV.=948%

-:l' <y L 1 1 c‘!’ 73 + 24
AT NN 24 HATIZUATTH pUsilsruraamacu WlunIa-an9 A LaHAaRNI2NN 1 7

15’1 4 Wy
Analysis of Variance’
Source of varfance DF Sum of Squares Mean of Squares F-value
Model 3 0.369 , 0.123 10117
Error 16 0.194 ' 0.0121
Correcled total 19 0.563

CV.=326%
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