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Abstract

Calcium management for maintaining fruit quality by using Golden Nam Dok Mai mango
and Java appple as fruit models. The mango trees, 3 treatments were applied as follows: 1) no
calcium application (control) 2) applied 0.5% calcium boron at 30, 45 and 60 days after
flowering 3) applied 0.5% calcium boron at 30, 45 and 60 days after flowering and dipping 2%
of calcium chloride solution after harvest for 5 minutes, then storing at 13 C for 28 days and
mango fruit quality every 7 days. It was found that the mangoes that received calcium
application had higher than mangoes that did not calcium application. For fruit weight loss, skin
color, soluble solid content, titratable acid content and vitamin C content of all mango fruits
were no significant difference with the control set (p> 0.05). However mango that received 0.5%
calcium boron before harvest with fruit firmness and pectin in both mango peel and flesh was
significantly higher than the control mango (p <0.05) and the mango fed 0.5% calcium boron
with 2% calcium chloride solution after harvest It was found that the quality of the mango fruits
did not differ from the mango sets which calcium application before harvest. For the
experiment in Java apple was done as in the mango experiment. The Java apple trees, 3
treatments were applied as follows: 1) no calcium application (control) 2) applied 0.5% calcium
boron at 30, 45 and 60 days after flowering 3) applied 0.5% calcium boron at 30, 45 and 60

days after flowering and dipping 2% of calcium chloride solution after harvest for 5 minutes,



then storing at 13 C for 15 days and Java apple fruit quality every 3 days. It was found that the
Java apples that were applied with calcium had higher than mangoes that did not calcium
application.  For fruit weight loss and qualitied such as skin color, soluble solid content,
titratable acid content and vitamin C content of all Java apples fruits were no significant
difference with the control set (p> 0.05). However Java apple that received 0.5% calcium boron
with fruit firmness in both Java apple were significantly higher than the control (p <0.05) and
0.5% calcium boron with 2% calcium chloride solution after harvest It was found that the
quality of the Java apple fruits did not differ from the mango sets which calcium application
before harvest. From this experiment, Calcium applcation by spraying of 0.5% calcium boron
pre harvest treatment and 2% calcium chloride solution for 5 minutes of postharvest
treatment can maintain mango and Java apple apple quality and with good quality for applying

to farmers.
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nslduaaenlun1ssnernmunInuanEs szml,mamsmLﬂuﬁmmmﬂuﬂammwwwaqmamm
(macro nutrient) WU uwmwmﬂmma‘[mﬂaﬁwammmaa (cell wall) 1um5mamwmumﬂu
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W95 (methyl ester) waqmﬂuua“amﬂasJuLL‘UaaImﬂﬂivmumiamawuﬁvLaamai (de esterification)
mﬂmiﬂsvmmaqLaulszimwnmumwaLaamalﬁa (pectin methyl esterase enzyme; PME) vilvinguans
vand@a (carboxyl group; COOH) @84 pectin lUduiuLaalBunlessu (Ca) Lﬂ(ﬂLUuIﬂNﬁi’NVILiEJﬂ’J’I
egg box model denaliuawadiiiuaadonloooundwsetu mummmaawmmmaL%m"l,aaaumv
DOULD A15aZANYAY ﬁﬂ,‘viaLLavamLaaaaﬂmm%aamMLsnaaLLa LuaLaaummuuamamﬂmmav
Fouaanely (Kirby and Pilbeam, 1984; Poovaiah and Reddy, 1993)

miaﬂwmmaL%maumimummLﬂuaﬂwuaaﬁﬂg‘um/mmmﬁwﬁmiumﬁmmiﬁmﬁ%LLUU
WELNAY (integrated fruit production systems) maimwaimmmmumumaiimmmma (brown
rot) wavann1sdianeveutesluszezneunsifiuiie (Conway et al., 1994) N3Ny Lmamsmaa
lsaneunisfiufertieiuvnawaadenluddenaald Immmm%m LuNINTURUT USRS
(epldermls) vesawaldidnlegludiudszneuveantiuad o muumﬁwu wAALTILARD TR MIAI UL TNTU
ISEERE amqmameﬂimmmawaﬂumalm Fa9na3Teinunn wuin msliseadenaunsadiu
Usuauma@eulunawnidensuaziiala (Ghani et al., 2011; Elmer et al., 2007) n1saanuLAaLT
ﬂaalﬁﬂ‘slﬁﬁuaqjmavamaL‘U@%Tuivavﬂ'amﬁuL?imaflmiaamﬂmm (rotting) VOINANAAVEINITAUEY
16 (Nigro et al,, 2006; Wojcik and Lewandowski, 2003) mmmﬂﬂﬂmwwaiia‘mm (phy5|otog|cat
disorder) 1y 81M397EAa (bitter pit) Tuweuida 91M15ldq0 (cork spot) Tuwns & Famsnuueaidey
TuNwau1sagI8anan15ARIN15A9Na1ILe (Kader, 2002) a’summiﬂuwamﬂmmaammmmﬂmﬂ
mwmmm%mmmmau Tunaupseniimdsimuivsunauaadonlunassifindunudiduauie
ammamuammmmw 1u3u8maumaaﬂﬂimmmaL%ﬂumm LimammmamuLmamaﬂummmaa
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sULLUUGUaaLmaLs?iemﬁﬁaﬂ%’ﬁ’uimaﬁuiﬂiummzﬁLmaL%uﬁLam (calcium chelate) fduansdnuianiad
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(Deytieux-Belleau et al. 2008) mﬂmsmaauﬂusﬂmuaﬂma wuin Wileszey nmmimmﬂmu@‘d
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LLauﬂ’liﬁi,IJLﬁﬂu’muﬂGUENjJu?,JNMaQﬂWiLﬂULﬂEJ’J (Bender, 1998) iusuzu mmwmamwuLmamamaﬁﬂim
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m’mtmuma ¥nsiannuuiuievestauzaalagldiedes Texture analyzer (LLOYD
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'Jm'sﬂummmwwawammamu

U‘%m’nm%mwwauaqﬂu'ﬂﬂ (total soluble solid: TSS) mmﬂumumqmmammmﬂ

1384 Digital refractometer (ATAGO PR-101, Japan) s1e1unatdu %
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% TA = vol. NaOH x con.NaOH x meq. Acid 2)
AuALiia Vol sample

Meq. Wt of citric acid = O 061,

Vol NaOH = U3unnsans NaOH #ildisie 1 shegns @adans)
Con. NaOH = mmvﬁmﬁ’yﬁuymmiazma NaOH

Vol. Sample = Usuasinduiild (Raddns)
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100 ml ﬁwauﬁqmuﬁmaﬂﬂaﬂuﬁ Ternp 40 °C \Juian 24 Hlus wagdadmidn AIS WiluTnsen
USuumnARuAnLUaIn1u35u09 Blomerikrantz and Asboe-tlansen (1973) Ahmed and Labavitch
(1977)
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2.1 Usmmaummaumauﬂm Lsuummﬂumsmaawaw 1
2.2 Bunaunsaiilnnseld wuideatunmsveassdosii 1
anufivinnisnasas
1. udasugnus Mwu‘vmmmuﬂiﬂﬁm
2. mms'ﬂgummi’mmmwmﬂ’mﬂuLﬂmwsaa’m NONVLATWAIUNINGINITNAINTT
VulRguay WUTFUNAARALNYAT NTUIYINITNYAT
3. ﬂqmwﬂgwmm NI NAIUITITUNITHEANIINITABAT NTUIVINITLNEAT
I2YTLIAMNINTTNNGDY
AaAL 2558 - Mugngu 2562

8. Naﬂqiﬂﬂaaﬁtta“’lﬁqim
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1. dwiinuade

mﬂmimumuﬂmaammwmammaﬂluamwmmimummmmmmu wuin uzshaitlildzusg
pnsuAndeu (yaruaw) Suvinuaaniaded 347.61 nu WeifivuuzsiedldSusnemaai
waaLBeuluseu 0.5% (384.18 NSH) wag u“mq‘vﬂmuLmammimauimﬂuwmsa”m&mamamaa
136 2% (402.99 n$Y) gandgaauALegrelitudAyN1vEda (Table 1)

Table 1 Fruit weight of mango with calcium application at maturity stage.

Treatment Fruit weight (g)
no calcium application (control) 347.61b

Pre harvest 0.5% CaB 384.18a

Pre harvest 0.5% CaB and Post harvest 2% CaCl, 402.99a

F-test *

v 13.34

2. msamaamwunwaaﬂ

mﬂm'ﬁm'sﬁnﬂmiamLaaumuﬂmamamvmqmmaﬂlmmaq WU ‘Luma 7 'suuawnmsmu
3ﬂ1°}’13Ju1J’3<11u60@ﬂ’3UﬂiJ3JLUEJiLGU‘Llﬂ’]iﬁiULﬁEJ‘LHVi“IJﬂ‘LJiulﬂm 2 % LLauLWQJﬁQ?JU’eJEJ’NWEJLUEN Wiy 6.9 %
Tuu 28 suaqmsmmﬂmwmq LuaamﬂwqummLLavumﬁmammaamvswnmmsmmﬂm
LLavL:uaLUiEJUmsrumJ:uvmqmmaﬂla,mmuﬂflsamwuﬁmmmst,l,ﬂaLszismﬂusau 0.5% LLavuvmqmmums
m‘wmmaLezfmﬂ:uiauiamumﬁ%umiaumﬂLmaLszjstaavLim 2% WU mﬂaimumiamaamwuﬂma
anlurng 21 am/lmmiLﬂUiﬂmmlmn,mﬂmqﬂuﬂummum usinduwuiTlutud 28 mmiaﬁumammﬂ
HAAAGININYAAIUANIANTRY (Table 2)



3. n1siABuLUASEAN

mmmamwmammlmmﬂmLﬂaaﬂmumqmmaﬂluwmw Tuwsnvasnsiiuinwuzaiaslugn
muAuiiimmEi1wesidenuszanas 76 Weiiuinviuiu 28 fu Anuainanannie 70 uaz
dowsuiiouiunsshefiunssisiaviuunaifesiuseu 0.5% uazazsdefiunssIEanuLAaFey
Tusaudam 0.5% funsquneaidounaslss 2% daruumndstusseznaniivinisiuinudaud 14
WU TAeuainesdionaanandniiey (Table 3)

nsABunUasiiudenlneinen a* Gegruaiduns ot ushaheenlfinesiiduasaaiunud

AUszna 4.18 dhunzanlunssudsnldsuwmadeulusaulinaiiliuandrsiuduygamuau wazilianu
Shwiuuis 28 Tunuigemuauimdwasiinduiuniniy 7.19 WeaSeuiisuiuuiilasuuaades
Tusaunudn liandund (%) dndgaaiuauinties (Table 4)

msasuudasdiudenlneynmsina b* @Emdes) wmwmmmmmﬂiumm 32 Luamsmﬂu
unihaiildsuspadeslusoulimdmdesliunndneiunsadn dofushwuudundunui %muumw
lmmmamaﬂmau LLaumymwwlmmmaL%mimauswﬂmmmsavmaLmal,szjsmﬂaalmumamaaa
mamummwmmmmmuaa (Table 5)

Table 2 Weight loss of Mango stored at 13 °C for 28 days.

Storage life

Treatment
7 14 21 28 Mean

no calcium application

1.871 2.890 5.162 5.898 3.956"
(control)
Pre harvest 0.5% CaB 1.928 3.462 5.188 7.036 4.404%°
Pre harvest 0.5% CaB
and Post harvest 2% 1.918 3.758 5.658 7.718 4.763°
CaCl,
Mean 1.906° 3.370° 5.336° 6.884°
F-test cv
Treatments (A) * Treatments (A) 13.16
Storage life (B) ** Storage life (B) 11.87
(AX(B) ns (A)X(B) 11.87

Table 3 Lightness of Mango stored at 13 °C for 28 days.



Storage life

Treatment
0 7 14 21 28 Mean

no calcium

76.425 76.298 75.508 73.890 71.450 74.714
application (control)
Pre harvest 0.5%

75.978 75.858 74.920 72.375 70.843 73.995
CaB
Pre harvest 0.5%
CaB and Post 76.838 76.143 74.950 72.018 70.710 74.132
harvest 2% CaCl,
Mean 76.414° 76.099° 75.126° 72.761¢ 71.001¢
F-test cVv
Treatments (A) ns Treatments (A) 1.86
Storage life (B) ** Storage life (B) 1.22
(A)X(B) ns (A)X(B) 1.22
Table 4 Red value of Mango stored at 13 °C for 28 days.

Storage life
Treatment
0 T 14 21 28 Mean

no calcium

5.425 4.950 5.250 5.600 7.200 5.685
application (control)
Pre harvest 0.5%

4.225 4.775 5.225 6.700 7.625 5.710
CaB
Pre harvest 0.5%
CaB and Post 4.050 4.675 4.625 6.500 7.050 5.380
harvest 2% CaCl,
Mean 4.567¢ 4.800°¢ 5.033¢ 6.267° 7.292°
F-test cv
Treatments (A) ns Treatments (A) 18.35
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Storage life (B) ** Storage life (B) 14.07

(AX(B) ns (AX(B) 14.07

Table 5 Yellowness of Mango stored at 13 °C for 28 days.

Storage life

Treatment
0 7 14 21 28 Mean

no calcium

33.675 33.668 34.818 38.143 40.115 36.084
application (control)
Pre harvest 0.5%

32.963 34.570 35.298 39.086 41.493 36.682
CaB
Pre harvest 0.5%
CaB and Post 32.613 31.683 34.908 38.760 41.233 35.839
harvest 2% CaCl,
Mean 33.083¢ 33.307¢ 35.008¢ 38.663° 40.9472
F-test cv
Treatments (A) ns Treatments (A) 5.63
Storage life (B) *x Storage life (B) 5.49
(A)X(B) ns (AX(B) 5.49

q, U‘%mmmmuﬁaﬁaumﬂﬁﬂﬁ
‘Uill’]ﬁu‘tl@\‘iLL%QVIﬁuﬁWSUWIﬂ@S’JR‘I’JWWU’J’] GL‘IJ’J‘L!LLiﬂVWl’]ﬂ’ﬁLﬂ‘UiﬂH’]ﬂJuiJ’NIU?Iﬂﬂ’JUﬂﬂJiJUﬁJ’]ﬂJ
SU’EJ\TLLEUQVIa”a’]EJU’]Ui“iﬂm 8% LL@“@J‘LJ?@J’]QHJ@QLL“UQV]ﬁ“@WEJUWLWQJGUuG]a@@IT"EJ L’JaWﬂWiLﬂUiﬂH’] L‘Vl'm‘U
16% (28 1) Luax‘i"ﬂ’]mJ"’lI’NL'ﬁllllﬂ']ﬁwaWHi”U’JUﬂﬂﬁaﬂﬂﬂNU'ﬁJ’]iuGUE]QLLSU\‘Wlﬁ"’a’lEJU’lLW?,JGUU LLa‘”LlIE]
Lﬂ'ﬁEJ‘ULV]EJUﬂUZJ‘“EJ’N“UGW]VLGﬁUﬂTiQ@WULLﬂaL‘USNIU?@ULL@”%@WI@?Uﬂ’l'ﬁﬂﬂ‘W‘uLLﬂﬁL"ZiEJQJIU‘ﬁ@U‘ﬁ’JJJﬂUT\]lI
ﬁ’]ia“’ﬁﬂEJLLﬁaL‘?IEJJJﬂaEJIiG’IWU’NQJUﬁﬂm?JQQLL%\W]@“’&']EJU’]IVHQJLLG]ﬂG]’NﬂUﬂU“UG‘Iﬂ'JUmJVINﬁOW (Table 6)

5. Usunaunsanlnmsala

Usunansailnmsalannulunsissganiuauiingu 2.33% (Juusn) diausnwiuuduivsum
) v ' oA v Y 2 o Y} = 1 S o/
nsaflnmsalaanasegiewiaiiio AUy 0.26% waen1sinusnwiuig 28 u Wewinueidinenlild

a o o ¥ 1 [ Y a 3 P = = [y 1 a
“I/IENLillllﬂ?iWGlJ‘LﬂLSU’1Tcﬂﬂi%U’JuﬂWi@ﬂWWIMU?M"ImﬂQWNL‘IJ‘L!ﬂiﬂa@Iaﬂ DU UM UNUNEUINHIUNT
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Anviuuaadeulusou wastsiiiniunsBanuseadenluseusiuuluansazatsunal@eunaslsd

NUINHUSINUNsaNlmsa o lufianuwanenaiunieada (Table 7)
6. USuauinniug

UnadmiludinsainldluizinyeauauiFusuyiidu 32.3 mg ascorbic/100 ml (Day 0)
LazIzADEANAIEeY AUWNTU 28.46 mg ascorbic/100 ml Tuiuil 28 veamsiiuinw uzhaynilésy
smpsuaaifnluseu uastzsilizusinemnsilisusnesuraloslusou uaziuasazag
uradonaaslsd SUTnaAndudiliuniafuileieuiugamunu (Table 8)

AINUANITNABDINITAANULAALTsUTUTOU 0.5% AdunIstAuULAgIbazuzi1anlasun1san

v
= o CY

waaesluseusiuiuinasavaeunadounaslsnlvnunauzitmuitliinadensgeydeuminuaan
nsidsunUadsdiiednstnnu wazillesanuziiasudignszuiunsan Ysunaveadaiazaietilais
- X a = % 2 3 o g v | a & a = v
dindy lngidsuanudenazanlinareduinnia vildusdhdisaviiviiuiy Ysinaunsailnimsels
a a a o & a9 < a4 2 o & a = = v a
wazUSnainiug Falranaaiesq Waliusnwuuiy Usinunsndwnas saluserdayas U
Indudroy anawmunszuIuMTFenanInlunauzii WewInuzdwsudndnszuIunTan Tsing

fuyaniunu (Lilesusmemisiatuuaadenlusou)
7. anuuduiilawaanuaziilona

AukuLlevamaNsinn T inlagindUionnud Tuduusnyaauauldusdunisnag

Wiy 25.33 i wasnudnganlasuwaaideulusey Wity 28.60 T3 uasyailasulaaideslusou

o w I~

Swfumsuasasanguaafounaslsaviniu 28.47 1Ry gandganuategelidudAyn1eadia
Wusnuuuty anusduiovemanzasluynnssuitanasioss) auwiiv 4.28 6.23 uay 6.45 da6u
Tugaaiuny gailasuuaaauluseu wagyanlasuwaadeuluseunuiuitasasaeunadounaslsn

fua1Au (Table 9)

Table 6 Total soluble solid content of Mango stored at 13 °C for 28 days.

Storage life
Treatment

0 7 14 21 28 Mean

no calcium
9.500 10.550 14.975 16.000 16.425 13.490
application (control)
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Pre harvest 0.5%

8.825 10.900 15.150 15.875 15.275 13.205
CaB
Pre harvest 0.5%
CaB and Post 8.325 10.475 15.025 15.900 14.900 12.925
harvest 2% CaCl,
Mean 8.883¢ 10.642° 15.050° 15.925% 15533
F-test cv
Treatments (A) ns Treatments (A) 5.35
Storage life (B) ** Storage life (B) 4.94
(AX(B) ns (A)X(B) 4.94

Table 7 Titratable acidity content of Mango stored at 13 °C for 28 days.

Storage life

Treatment
0 T 14 21 28 Mean

no calcium

2.330 2.300 1.470 0.530 0.260 1.378
application (control)
Pre harvest 0.5%

2.510 2.208 1.363 0.475 0.233 1.358
CaB
Pre harvest 0.5%
CaB and Post 2.460 2.165 1.345 0.578 0.243 1.358
harvest 2% CaCl,
Mean 2.433? 2.224° 1.393¢ 0.528¢ 0.245¢
F-test cv
Treatments (A) ns Treatments (A) 12.05
Storage life (B) ** Storage life (B) 10.68
(A)X(B) ns (A)X(B) 10.68

Table 8 Ascorbic acid content of Mango stored at 13 °C for 28 days.
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Storage life

Treatment
0 7 14 21 28 Mean

no calcium

32.300 34.915 30.963 24.380 28.458 30.203?
application (control)
Pre harvest 0.5%

31.740 35.333 29.678 24.930 27.373 29.811°
CaB
Pre harvest 0.5%
CaB and Post 28.650 33.198 25.948 24.865 27.578 28.048°
harvest 2% CaCl,
Mean 30.897° 34.482° 28.863¢ 24.7259 27.803¢
F-test cVv
Treatments (A) * Treatments (A) 6.30
Storage life (B) ** Storage life (B) 8.07
(A)X(B) ns (A)X(B) 8.07

Table 9 Peel Firmness of Mango stored at 13 °C for 28 days.

Storage life

Treatment
0 T 14 21 28 Mean

no calcium

24.880 26.563 22.475 8.340 4.280 17.308
application (control)
Pre harvest 0.5%

25.800 24.390 21.838 6.538 4.230 16.559
CaB
Pre harvest 0.5%
CaB and Post 26.479 25.269 18.535 7.171 4.452 16.381
harvest 2% CaCl,
Mean 25.720° 25.407? 20.949° 7.350° 4.321¢
F-test cv
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Treatments (A) ns Treatments (A) 8.27
Storage life (B) ** Storage life (B) 10.48
(A)X(B) ns (A)X(B) 10.48

AL YRz nAUANiiAINTY 60.14 55.65 10.53 3.16 uaz 1.78 sy Tudu

v LY [ aAv Yo = I 1 &
WINIUN 7 14 21 wag 28 JUNITINUINYD LL@%@@VII@?Uﬁ’]G}Eﬂ‘VI’]iLLﬁaL‘ZIEJ%JIU?E)UNV‘WWJ’]@JLL‘H‘HL‘U@I‘N

Tuwsn Wiy 65.53 U geandnyanruategelitedidny wazillelSeuisuiuugdantasusine s

a = ! U 1 = (3 a U ! (=] 1 U
LﬁillLLﬂﬁL“UEJ&JIU?E]UTJ&WU@%JEI’H@S@’]EJLLﬂaLGZIEJQJﬂa’e]bLiﬂ (65.81 UINU) NUNUTAMULANAA LN

adfuazAssanaIlszaal 7 Tadu WiaiusnwINaNEUauIuTu (Table 10)

Table 10 Pulp firmness of Mango stored at 13 °C for 28 days.

Storage life

Treatment
0 7 14 21 28 Mean

no calcium

59.684 a 63.620 a 23.323 b 3.163 c 1.920 c 30.342
application (control)
Pre harvest 0.5%

61.638 a 56.810 a 9.415 b 2582 b 1.827 b 26.454
CaB
Pre harvest 0.5%
CaB and Post 65.815 a 61.053 a 10.085 b 2777 bc 1.936 ¢ 28.333
harvest 2% CaCl,
Mean 62.379 60.494 14.275 2.841 1.894
F-test cv
Treatments (A) ns Treatments (A) 17.64
Storage life (B) *x Storage life (B) 18.96
(A)X(B) * (A)X(B) 18.96

8. USunaunwamu

USinaunaiunnsvinlaluuden wui Tunsiisgpmuaudiusinasnafumingu 4355 pg/mg way

anasFeediovinsiusnvnulumAeLiies 1479 pe/mg (28 1) uazuzinTlasus e sES LRI FayY
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Tusaunasuzihmlasuuaadeulusousiuivjuansavatauraiounaslsn JUSunaunARuUsEaI 5000

pg/mg azABE ARaIARYIEINM 1900 pg/mg kagdlawTeuieunadanuingenlasusgemns

=

waadenluseudivsinannafuluddanainingaauauegsiiiudfynaansseziiainisiuinm

(Table 11) Usunaunaiuluilouzinanlasusinemmsuaa@aulusousiuiuiuaisazasuaaideunas
LsafuSunasmaRuwindu 3987 pg/me luduusngind uzshynildsunradoulusaunounisiuiies

(3762 pg/mg ) s0%a9UABYAAIUANTIAWNAU 3018 ug/mg aealitbd A vneatA wazllaiusn

Y1udu Usunaumeiuluilouziineanadegesariiad (Table 12)

Table 11 Pectin content in peel of Mango stored at 13 °C for 28 days.

Storage life
Treatment

0 7 14 21 28 Mean

no calcium
5,355.47 2,235.94 2,612.50 1,403.91 1,578.13 2,637.19
application (control)

Pre harvest 0.5%
4,812.50 5,442 .97 1,546.09 2,089.84 1,778.91 3,134.06
CaB

Pre harvest 0.5%
CaB and Post 4,419.53 2,856.26 1,815.63 2,024.22 1,707.81 2,564.69

harvest 2% CaCl,

Mean 4,862.50% 3,511.72° 1,991.41°¢ 1,839.32¢ 1,688.28¢
F-test cv

Treatments (A) ns Treatments (A) 46.10
Storage life (B) *x Storage life (B) 57.26
(AIX(B) ns (AIX(B) 57.26

Table 12 Pectin content in pulp of Mango stored at 13 °C for 28 days.

Storage life
Treatment

0 7 14 21 28 Mean

no calcium 3,018.75  2,146.88 1,487.50 4,553.13 1,586.72 2,558.60
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application (control)

Pre harvest 0.5%
4,774.22 2,342.19 1,456.25 4,705.47 1,588.28 2,973.28
CaB

Pre harvest 0.5%
CaB and Post 3,682.81 2,267.19 1,582.82 4,817.97 1,452.34 2,760.63

harvest 2% CaCl,

Mean 3,825.26°  2,252.09° 1,508.86 4,692.19° 1,542.45°¢
F-test cv

Treatments (A) ns Treatments (A) 28.24
Storage life (B) ** Storage life (B) 33.72
(AX(B) ns (AIX(B) 33.72

uzieildsunnadeuluseunounsinuifendmaruwiuilonasUsunamafugeningaaiuay

Y

pgafitedAny wansuea@enluddutnsludewedasaiianaiuliudousanndu lrnedduse
4' o 1 | ! Y v A v P

NANLATEITAANLULITNEINUINNTIYAAIUAN dBAAREINUT 8aems (2543) laleusieauliin
nsanNUaNsarasIndeuAATENTLEINANSAUIS odanuMEENT LAaTaLAa Dl sANa I AU
sgragliilovesmaniuiy warUSmnannaduiinuludengenitlullenziing wazanasedasinsaly

! A o < [ v [y . PN | IS P a
FERINVNINITIAUTNYT @DAAABINUNITNAADIVDY Manganaris (2005) WU wpagenlulaond
USunaunnnindlenadis wilusewinsmisiiusnuvsinaueadedludonazanaazs USunuunaldes

Tuilonaaiiady Wewnniianisindeudeueadesainudentudilona

1 - vy aAY Yo a 1 = ! Y
NSM?QUW@@ﬂiMﬁW@\TWI@IiUﬂqiaﬂWUﬁqﬁ}@'ﬁﬁ’]ﬁLLﬁaL‘?IEJ@JI'U?@U 0.5% irJllﬂch\]‘llaqﬁagaWEJ

[y 1

wAALTENAaR LS AAULTINTY 2% Trinan1snaassnluwanaesiuivuzianlasuweaden Tusay nauns
@ d' a 1 = a A‘d' 1 Yo =" 1 d' 1 Y

Auniieted1uied weadeunaslsnnuzaiitlasuenvagliddiugisluFanuaimvemainlusin
o ° 9 ~ PxY ' v A w & a v o= ~ a
WesnninslansuaadeunaslsniiuuziiadidssesIauIveHaALILG Tauaalluuagavaud
Ha TS INVRINSIRS AUt (Faust, 1989) Tun1smnaeswes Karemera and Habimana (2014)
wud1 nshikealdeunaslsnlussusinaideinuaiunsarisuiuussnunmuedusdild Lfeswin

~ & ' v a a fal A D=

wAALTEUAAR LSATINAMENTAS 1Az N1SAsURUaIwBIUSIN A STulawsALaseU vl NN eve 9T Uy
fdugisannisngainwematazuaadudiiedesiunisaaiediiafaaiuaat (middle lamella)

(Wahdan et al., 2011) WagAUIUTUVBILAALTEUAAD bSAN LT8¢ AT uI Ut s Uity
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Wesanlunsmeasavesunties (2545) laAnwinisldansazaneunalauraslsdnonignisiiuinuing
Netted Melon wuinnislduwpaifeanaalsaininududy 4 % wiu 5 w1 awnsavzaensiasunlas

NEATTINYMALTNATIVDINE Netted Melon ton

NNANITNAAILTULUINSIALAUIT A1TAANULARLTENTUTAUAUNTY 0.5% A1115079L

[

Premubiuzdisnenlddnesneunisitunewiidiaun ity dwaliuzindenuuuuieuas

USinamaiuiiinduegisdnau uiluaauninlaesiuy nsgaydeiindn Usinamewdazaneiila

v
av A

1Al a A 14 2 a a a o [ o o = [d ¥ &
AN Uimmﬂsmwlmmmlm LAz UIUIUINLUY ENI@JLWUN&V]EUWLGDU&I’]HUﬂ P9I UTUVDY awu%miu

nshlUldlunsiauisnisdanisuziaiiesnnauninwaansiiuinesely

nsnanasgasi 2 Msdansuaadenitesnuaaunmunindimsfuien

1. fhwtinuasn

nmsdaimiinuavay wui witlild$usmemsuaaiden (yaauay) Shivinuaeded
128.1 n3u meauuvmqwlmummmmimmLmamjemimau 0.5% (136.2 n§1) uaw uxalaefili3y
LLﬂaL“ZIEJ@JIU’iE]Ui’J@JﬂUf\]Mﬁ’liaua’]EILLﬂaLSZIEJMﬂaEﬂS(ﬂ 2% (139.5 n34) genInyanIuANeg ety AN
a3 (Table 13) Fazidhniliin msAaviuusadenlusswimsiiannsvemaannsatiadisnanes
WAL

Table 13 Fruit weight of Java apple with calcium application at maturity stage.

Treatment Fruit weight (g)
no calcium application (control) 128.1b

Pre harvest 0.5% CaB 136.2a

Pre harvest 0.5% CaB and Post harvest 2% CaCl, 139.5a

F-test *

CV (%) 23.45

14
=} o

2. MsaudgUIMLNNagn

U v

=

Iumq 3 314‘1/161\‘11/1’]ﬂ’ﬁLﬂU’iﬂ‘lz}']élilIWsLu‘Uﬂﬂ’JUﬂNQJLUEﬁL%Uﬂ'ﬁﬁﬁJLﬁEJU'IMUﬂUi‘”iJ']m 5.23 %
LL@”LW&J?NGUUE]EJNG]E]LUEQ WAy 10.21 % GLLI’JUW 15 sUaQﬂ’]'iLﬂllﬁﬂ‘t‘}’]GUlIW LLﬁ”LN@LUiEJULVIEJUﬂUﬂiﬁﬁJ
aﬁﬁuawuwwmumiamwuﬁmmmﬂmaL%ﬂmw 0.5% ‘I/lllL“LJ@iLsUuG]ﬂ’ﬁﬁiULﬁEJ‘L!’]WLlﬂLWEN 6.75%
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Tuvaigiinsssuisueswuyiiiniunisannusinomsuaaidusluseu 0.5% sawiunsiuasazais
wradennaalsn 20% Sesidudnsgadeumiiniiies 8.12% naone1gnsiusnw (Table 14)

Table 14 Weight loss of Java apple stored at 13 °C for 15 days.

Storage life

Treatment
3 6 9 12 15 Mean

no calcium
application 2.362 2.697 6.706 7.080 10.212 5.811
(control)
Pre harvest 0.5%

2.323 2.490 1.704 6.674 6.524 3.943
CaB
Pre harvest 0.5%
CaB and Post 2.228 2.638 4.218 6.617 7.664 4.673
harvest 2% CaCl,
Mean 2.304° 2.608° 4.209 6.790% 8.133°
F-test av
Treatments (A) ns Treatments (A) 46.80
Storage life (B) *x Storage life (B) 60.18
(A)X(B) ns (AX(B) 60.18

3. n1sslagunlasainn

Tutud 1 veanmsinuinwmvuyluganruaudainugiwelafifign Ao 32.41 Watiusnw

Y] ! ' a = = = Y] ral ada =
11U 15 MU AAUEINaNaLUED 30.98 LLagLll@L‘UTEJ‘ULV|EJ'UﬂU%NWﬂWNWUﬂﬁﬁN?ﬁQ@WULLﬂaL%EJ@JI‘Ui@u

'
a1

0.5% wazaziai1uNITUITAANULAAGENlUTEUTIN 0.5% TUN15TuLAaLTaNAaDLSA 2% fAIY
wanseiuszaznanNviinIsiusng 15 Tu wudi daanuainwesdiiAeudaninasnseesiiaIng

Wusnw (Table 15)
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nswdsunUasddeniaeinan a* Ge8uAduns wudn sulunssuisnlasuseadenluseuln
A1 a* geandwunlunssuiSmuauildldsuueadeuluseunasnsvesiiainsiiuinuui 15 Ju lned

AN a* 5819 20.9-21.3 (Table 16)

nswasunlasdildentagyinnisine b* (Fwdes) wui yaruaNiia1Usyanu 6.71 Weliley
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Table 15 Lightness of Java apple stored at 13 °C for 15 days.

Storage life

Treatment
0 3 6 9 12 15 Mean
no calcium
application 32.417 29.833 32.833 34.283 30.733 31.983 32.014
(control)

Pre harvest 0.5%
33.383 31.817 32.117 32.417 34.433 31.633 32.633
CaB

Pre harvest 0.5%
CaB and Post 33.950 33.150 35.250 30.600 34.267 30.900 33.020

harvest 2% CaCl,

Mean 33.250 31.600 33.400 32.433 33.144 31.505
F-test cv

Treatments (A) ns Treatments (A) 10.12
Storage life (B) ns Storage life (B) 6.14
(AIX(B) ns (AIX(B) 6.14

Table 16 Red value of Java apple stored at 13 °C for 15 days.

Treatment Storage life
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3 6 9 12 15 Mean
no calcium
17.500b  19.267a 18.233b  20.317ab  21.433a 19517b  19.378°
application (control)
Pre harvest 0.5% CaB 21.267a  20.050a  21.217a  22.283a 19.283ab 20.717b  20.803°
Pre harvest 0.5% CaB
and Post harvest 2%  18.133b  18.183a  18.033b  19.267b  18.767b 24.100a  19.414°
CaCl,
Mean 18.967° 19.167° 19.161° 20.622° 19.828%  21.445°
F-test v
Treatments (A) ** Treatments (A) 4.96
Storage life (B) ** Storage life (B) 7.47
(AX(B) > (A)X(B) 7.47
Table 17 Yellowness of Java apple stored at 13 °C for 15 days.
Storage life
Treatment
0 3 6 9 12 15 Mean
no calcium
application 6.716 70717 6.683 8.333 10.100 7.583 7.855
(control)
Pre harvest 0.5%
8.00 8.100 6.983 8.317 8.683 8.667 8.125
CaB
Pre harvest 0.5%
CaB and Post 9.133 8.167 7.233 8.067 7.250 9.883 8.289
harvest 2% CaCl,
Mean 7.950 7.995 6.966 8.239 8.678 8.711
F-test cv
Treatments (A) ns Treatments (A) 16.96
Storage life (B) ns Storage life (B) 17.17
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(A)X(B) ns (AX(B) 17.17

4. Usunauvaswdsiiazateunld

Tufudt 1 suaﬂﬂ'mﬁu%'msn%mﬂwq@muauﬁﬂ%mmﬁuamfﬁqﬁazmaﬁwﬂismm 9.5% uazil
Usimresudefiazansindeudisnsiinaonsreznainisiduine winfu 9.43% (15 fu) wasiile
Wisuifieufuuzhagedldsunsdanuunaideluseunazyniildsunsdanuunaifeslusousuiv
Juansazarsuaadounaslafnuirduinavesudifiazarsildlluandsfuiuganiuauniadi

(Table 18)
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(Table 20)

Table 18 Total soluble solid content of Java apple stored at 13 °C for 15 days.

Storage life
Treatment

0 3 6 9 12 15 Mean

no calcium
10.500 10.783 10.533 10.050 9.433 9.433 10.122°
application (control)

Pre harvest 0.5% CaB 10.133 9.317 9.550 9.233 9.300 9.000 9.422°

Pre harvest 0.5% CaB
9.767 9.200 10.150 9.467 9.400 10.233 9.703°
and Post harvest 2%
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CaCl,

Mean 10.133*  9.767*  10.078%°  9.583™  9.378°  9.555%
F-test cv
Treatments (A) * Treatments (A) 4.75
Storage life (B) ** Storage life (B) 4.26
(AX(B) o (A)X(B) 4.26
Table 19 Titratable acidity content of Java apple stored at 13 °C for 15 days.
Storage life
Treatment
0 3 6 9 12 15 Mean
no calcium
application 0.125 0.171 0.173 0.175 0.175 0.108 0.155P
(control)
Pre harvest 0.5%
0.184 0.171 0.164 0.201 0.188 0.207 0.186°
CaB
Pre harvest 0.5%
CaB and Post 0.184 0.175 0.143 0.226 0.186 0.175 0.182°
harvest 2% CaCl,
Mean 0.164°  0.172*°  0.160° 0.201°  0.183®°  0.163°
F-test cv
Treatments (A) ** Treatments (A) 11.99
Storage life (B) *x Storage life (B) 10.04
(AIX(B) o (AIX(B) 10.04
Table 20 Fruit firmness of Java apple stored at 13 °C for 15 days.
Storage life
Treatment
0 3 6 9 12 15 Mean
no calcium 3.547 3.221 3.593 3.843 3.828 4.002 3.672
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application (control)

Pre harvest 0.5% CaB 3.530 3.452 3.852 3.325 3.701 4.063 3.653

Pre harvest 0.5% CaB

and Post harvest 2% 3.332 3.889 3.625 3.809 3.524 3.873 3.675
CaCl,

Mean 3.470° 3521 3690  3.659% 3684  3.979°

F-test cv

Treatments (A) ns Treatments (A) 10.48
Storage life (B) ** Storage life (B) 7.46
(A)X(B) ns (A)X(B) 7.46
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