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ABSTRACT

Effect of preharvest calcium (CaCl,) sprayed on growth and quality of mulberry was
studied. Thirty two mulberry plants were pruned then separated into two groups (16 each) of 1).
CaCl, sprayed and 2% CaCl, sprayed continuously 4 weeks after fruit development to about 0.5-1
cm diameter. Fruit were harvested at ripe stage (purple red color), selected with a uniform shapes
and sizes. First set were dipped in 2% CaCl, solution for 5 minutes while the secound set were non-
dipped. All samples were packed in polyethylene (PE) bags then stored at 5°C for 24 days.
Complete Randomized Design (CRD) was set up and data recorded were included fruit growth and
quality (weight loss, firmness, total soluble solids (TSS), titratable acidity (TA), color change,
anthocyanin content and free radical inhibition) every 6 days. The results showed that, mulberry
fruit sprayed with 2% CaCl, showed significantly different in number of fruit and number of
branches. Mulberry sprayed and dipped in 2% CaCl, had the lowest in weight loss (0.28%) while
it was 1.61% in non-sprayed fruit. Fruit firmness appeared higher in pre and postharvest CaCl,
treatment at the end of storage. The TSS / TA ratio in CaCl, treated fruit was lower than that of the
non-sprayed fruit. The L * and a * values decreased during storage, and maintained the change in
anthocyanin content during storage in CaCl, treated. This treatment also showed higher in free

radical inhibition than non-treated CaCl,.
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Control

2% CaCl, sprayed 2% CacCl, sprayed and dipped
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Control 2% CaCl, dipped

2% CaCl, sprayed 2% CacCl, sprayed and dipped
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Control 2% CaCl, dipped

2% CaCl, sprayed 2% CacCl, sprayed and dipped
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Control 2% CaCl, dipped

2% CaCl, sprayed 2% CacCl, sprayed and dipped
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Control 2% CaCl, dipped

2% CaCl, sprayed 2% CacCl, sprayed and dipped
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AIULVNUU 2 Lﬂﬂil%uﬁ mwmmmmmaﬂmﬂunm 26-46 1

Days after sprayed

Treatments
26 30 34 38 42 46
Non sprayed | 73.9+8.51a 71.3+3.43a 71.6+7.64a 62.4+2.96a | 40.15+£0.90a | 25.17+£7.43a
2% CaCl, 58.9+2.69b | 73.32+3.95a | 46.37+4.54b | 37.55+6.05b | 31.22+3.06b | 28.57+3.78a
T-test * ns ok ok woE ns
%C.V. 14.94 4.97 24.89 28.00 14.59 21.40

"o Ao oo o aa a ' = A o § ¢ -4
UYL * LlﬁﬂQﬂ']1iJLLﬁﬂ@]'Nﬂuf]ﬂ']ﬂlluﬂﬁ']ﬂﬂgﬂﬁﬁﬂﬂ Tﬂmﬂ‘%aumaummammu T-test WSZﬂHﬂQWML%BMu 95 !.“lJE)i!.“]f‘Ll@]

© ugaInuIAnA NN ued NI Ted 1Ay san1ana TaonfFouifiouaAunfdonuy T-test NszAUAMTONY 99

73 7 ' T - aa
1051 UA ns LlﬁﬂQﬂ’]131IlllLWIﬂ@nﬂﬂu@ﬂﬁlluﬂﬁ']ﬂﬂlu‘ﬂﬁﬁﬂﬂ

"o a £ o & o A a g /3 & ' a
%C.V. = mduilszansuosnnuulsdudlumdruanudsanunasguaatlulesduavesaunae



66

d' A 1A 1 3 a 1 Y A 1
ATITNNMANUINN 10 nsulasundasaauag (a*®) ﬂﬂuﬂ’]ﬁlﬂﬂ!ﬂﬂ?ﬂﬂﬁﬂﬂuﬂ’]ﬂ@]u‘ﬂ‘lllﬂﬂ

1 = o 9 ] A Yo = v = 4
Wl ﬂugmauﬂusnumauw“lmummﬂwumiaxmmmmwmaa”lm

Y 9 -4 o Y A g o
ANUNUU 2 Lﬂﬂil%uﬁ mwmmmmmaﬂmﬂunm 26-46 1Y

Treatments Days after sprayed
26 30 34 38 42 46
Non sprayed -11.42+3.93a | -11.00+5.14a | 28.95+13.78a | 52.27+3.95a | 53.02+0.76a | 25.57+10.96a
2% CaCl, -12.1743.23a | -10.07+6.52a | 41.87+6.83a | 46.32+6.46a | 15.72+3.95b 19.5+13.1a
T-test ns ns ns ns woE ns
%C.V. 28.45 21.46 34.49 11.95 58.50 51.69
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ANTNLVUUU 2 L‘ﬂi’)’immﬁ mﬁmmmmmmqmmunm 26-46 1

Treatments Days after sprayed
26 30 34 38 42 46
Non sprayed | 47.27+6.19a | 41.92+2.86a | 29.87+1.87a | 35.67+1.31a | 32.82+£0.90a | 15.02+6.49a
2% CaCl, 43.342.30a | 36.3+2.05b | 29.85+3.21a | 26.47+1.83b 9.55£1.27b 8.67+5.74a
T-test ns * ns woH woE ns
%C.V. 10.64 9.68 8.16 16.52 58.91 55.80
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3 o 1 ] J <3 1
MINMANUINT 12 mswmmﬁwammmu Hue angle mmwamlauﬂaumsmmﬁmmﬂﬁ’u

A = ] = o 9 ] A Yo =~ v = 4
N “111 Ran w5 sumeunUA LY oun llﬂi UMIRANUT IR Lﬂﬁ!%ﬂﬂﬂﬁ@lliﬂ
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ANNLVUUU 2 Lﬂﬂil%uﬁ mwmmmmmaﬂmﬂunm 26-46 1

Days after pruned

Treatments
26 30 34 38 42 46
Non sprayed 10.03+0.96a | 9.14+0.46a | -1.41+0.14a | -1.07+0.04a | -0.97+0.01a | -0.92+0.05a
2% CaCl, 9.01+0.83a | 9.26+1.11a | -1.63%£0.18a | -0.90+0.05b | -0.97+0.07a | -0.70+0.05b
F-test ns ns ns * ns *
%CV 18.41 17.09 20.94 12.42 9.20 17.96
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waﬂ@mﬂ‘uiﬂyﬂﬂmﬂmﬂmﬁqmﬁgn 5°C U 241

Treatments Days after storage
0 6 12 18 24
Control 0.00+0.00 1.65+0.47a 1.39+0.11a 1.43+0.03a 1.61+£0.02a
2% CacCl, dipped 0.00+0.00 1.37+0.16b | 0.76+0.43b | 0.87+0.02b 0.94+0.1b
2% CaCl, sprayed 0.00+0.00 1.27+£0.38¢c | 0.85+0.04b 0.88+0.5b 0.7+0.16¢
2% CacCl, sprayed and dipped 0.00+0.00 0.61+0.03d | 0.56+0.02b | 0.74+0.03b | 0.28+0.03d
F-test ns * * * *
%C.V. 0 25.94 25.31 25.63 11.25

g * aasanuuanaNnuednisdnyneana laonfeuiiouaunaonuy Duncan’s new multiple test (DMRT) 9
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Treatments Days after storage
0 6 12 18 24
Control 8.67+1.46b 9+0.18a 7.48+2.32a 5.1241.02b 6.534+2.64a
2% CacCl, dipped 11.88+2.18a | 10.76+1.59a 9.25+1.66a 9.51+2.54a | 7.31%l.16a
2% CaCl, sprayed 8.68+1.52b | 11.91+0.94a 9.38+1.57a 5.97+£1.51b | 6.65+3.80a
2% CacCl, sprayed and dipped 11.68+2.09a | 11.31+3.49a 9.87+1.71a 10.42+3.04a | 9.26+2.68a
F-test * ns ns * ns
%C.V. 18.03 18.42 20.48 28.12 36.82

ey * aasanuuanaNnuedntisdnyneana laenfeuiiouaunaoniy Duncan’s new multiple test (DMRT) 9
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d‘ 2 A % 9 1 = " Yo
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k)

Treatments Days after storage
0 6 12 18 24
Control 7.3£0.25b 7.25+0.19a 7.4+0.16a 7.1+£0.11b 7.4+0.16a
2% CacCl, dipped 8.3+0.25a 7.35+0.19a 6.242.26a 7.4+0.36ab 7.4+0.16a
2% CaCl, sprayed 7.35+0.19b | 7.45+0.19a 7.3£0.25 7.52+0.25a | 6.65+0.44b
2% CacCl, sprayed and dipped 7.65+0.19b 7.35+0.19 7.15+0.19a | 7.52+0.25a 6.3+0.25b
F-test * ns ns * *
%C.V. 2.97 2.61 16.38 3.53 4.06

g * aasanuuanaNnuednisdnyneana laonfseuiiouaunaonuy Duncan’s new multiple test (DMRT) 9
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Treatments Days after storage
0 6 12 18 24

Control 1.17+0.05a 0.7+0.05¢ 0.83+0.05a 0.8+0.04c 0.7+0.05b
2% CaCl, dipped 0.59+0.07b | 1.06+£0.04a | 0.86+0.02a 1+0.04ab 0.77+0.01ab
2% CacCl, sprayed 0.5+0.02¢ | 0.98+0.16ab | 0.61+0.03b | 0.92+0.06b | 0.77+0.03ab
2% CacCl, sprayed and dipped 0.62+0.05b 0.9+0.04b 0.89+0.09a | 1.01+0.05a 0.8+0.08a

F-test * * * * *

%C.V. 7.48 10.06 7.35 5.72 6.82

g * aasanuuanaNnuednisdnyneana laonfseuiiouaunaoniy Duncan’s new multiple test (DMRT) 9
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q U

Treatments Days after storage
0 6 12 18 24
Control 6.14+0.26¢ 9.93+0.74a 8.93+0.81b 8.89+0.60a | 10.47+0.66a
2% CacCl, dipped 13.53+1.67ab | 6.93£0.27b | 8.33+£0.25bc | 6.94+0.28c | 9.18+0.16b
2% CaCl, sprayed 14.36+0.80a | 7.52+1.39b 11.46+0.51a | 7.78+0.55b | 8.41+0.58bc

2% CacCl, sprayed and dipped | 12.25+1.07b 8+0.36b 7.87+0.79¢ 6.9+0.36¢ 7.91+0.75¢

F-test * * * * %

%C.V. 9.35 10.15 6.97 6.19 6.53

Mg * taaenuuanaNntegeltsd iy et laonfSeueuaun@suuy Duncan’s new multiple test (DMRT) #1
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CaCl, HI79RANUNDUINLNYINITIDUTNANUDUNDULNUINHULAZAA

T @ 1 ' S o 3 o {
W‘Llﬁ')llﬂUﬂTﬁLLﬂfNﬂﬂ@ulﬂﬂﬁﬂH"ITﬂﬂlﬂlliﬂHTﬁQﬂ!‘Vi

a

£

[

DU 5°C UIU 241

Treatments Days after storage
0 6 12 18 24
Control 20.71£1.08ab | 16.17+1.65b 16.46+0.77b 14.68+0.67b 15.04+0.44b
2% CacCl, dipped 19.29+1.31b 19.79+1.66a 19.04+1.85a 17.11£1.62ab 17.28+1.33a
2% CaCl, sprayed 23.04+1.2a 20.33+1.85a 18.64+1.12a 15.69+2.3ab 18.35+1.09a
2% CacCl, sprayed and dipped 20.28+2.21b 19.04+1.64a 18.99+0.95a 18.19+1.67a 19.2242.19a
F-test * * * * *
%C.V. 7.32 9.07 6.82 10.2 8.08

g * aasanuuanaNnuednisdnyneana laonfseuiiouaunaoniy Duncan’s new multiple test (DMRT) 9

Y 4 ¢ P-4
TEAUANNIBONU 95 Lﬂasmm@]

ns taraanw lduananiedniiisdAynieana

"o a £ o & A a 4 - Ns ' A
%C.V. = mduilszansuosnnuulsduidlumaruanudsanunasguaatludlesiduavesnunae




75

M319MANUINT 19 N5l deunilasa1duad (a*) voswandoun luldsuarsazaie
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CaCl, H59RANUNDUINUINYINTOUFNANNOUNDULNUINHLAS

1 1 1% ] 1 I [ I [ { a
aﬂWui')llﬂllﬂ15LLG]5WﬂﬂﬂuLﬂ'LI5ﬂ1&|11ﬂ8lﬂ‘u5ﬂHTﬁQﬂJWQN 5°C

U 24 TU
Treatments Days after storage
0 6 12 18 24
Control 24.48+0.96a | 12.81+£3.57a 13.66+4.75a | 13.96+0.80b 10.63+1.16b
2% CaCl, dipped 24.98+1.84a | 16.13+4.93a 18.2743.59a | 18.83+2.24a | 14.83+1.83ab
2% CaCl, sprayed 24.92+0.93a | 16.96+4.46a 14.3244.96a | 13.26+£2.79b | 13.11£2.06ab
2% CacCl, sprayed and dipped 23.49+3.33a 15.04+2.6a 16+3.05a 18.53+3.40a 17.32+4.57a
F-test ns ns ns * *
%C.V. 8.25 26.22 26.8 15.51 19.56

WeMe * taaenuuanaNnegeltsddyneana laonfSeueuaun@suuy Duncan’s new multiple test (DMRT) #1
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Treatments Days after storage
0 6 12 18 24
Control 16.34+0.70a | 8.94+1.81a 6.64+1.9a 6.25+0.42b | 5.78+0.77b
2% CacCl, dipped 17.63+1.29a | 11.37+2.82a 9.5442.06a 9.3+1.28a | 8.33%1.35ab
2% CacCl, sprayed 17.64+0.71a | 12.43+2.96a 7.9+2.24a 6.45+1.94b | 8.29+1.4ab
2% CacCl, sprayed and dipped 17.54+2.08a | 10.89+1.58a 8.55+1.47a | 9.75+2.30a | 10.24+2.62a
F-test ns ns ns * *
%C.V. 7.66 21.77 23.8 20.82 20.61

g * aasanuuanaNnuednisdnyneana laonfseuiiouaunaonuy Duncan’s new multiple test (DMRT) 9
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Treatment Days after storage
0 6 12 18 24
Control -1.04+0.01a | -1.11+0.04a -0.77+0.02a -0.70+0.00a -0.85+0.02a
2% CacCl, dipped -1.10+0.00b | -1.12+0.04a -0.81+0.01ab | -0.77+0.02ab | -0.88+0.04a
2% CacCl, sprayed -1.10+£0.00b | -1.15+0.02a -0.88+0.04b -0.75+£0.05ab | -0.99+0.02b
2% CacCl, sprayed and dipped -1.17+£0.02c | -1.14+0.02a -0.84+0.01ab -0.82+0.02b | -0.93+0.01ab
F-test * ns * * *
%CV 2.89 6.58 7.48 8.74 6.4

ey * aasanuuanaNnuednlisdnyneana laonfseuiiouaunaoniy Duncan’s new multiple test (DMRT) 9
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Treatment Days after storage
0 6 12 18 24
Control 5402442.03a 1593+10.34b 1772+191.48a | 2581+169.89a 2663£19.15a
2% CaCl, dipped 4521+43.97b 371.25+¢51.17¢ 1598+35.41b 228.75+19.59b | 453.25+9.84c
2% CaCl, sprayed 3711.25+45.21c | 163.00+50.08d 712.7540.05¢ 300+10.00b 951.75+10.50b

2% CaCl, prayed and dipped

2520+19.14d

1914423.09a

254.25+35.12d

183.5+28.76b

91.25+11.84d

F-test

*

*

*

*

*

%CV

0.97

3.76

9.12

10.55

1.28
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Treatments Days after storage
0 6 12 18 24
Control 62.16+£0.82a | 64.44+0.01c | 62.26+0.01c | 59.17+0.01d | 59.95+0.02¢
2% CacCl, dipped 63.07+0.80a | 68.15+0.56b | 78.82+0.82a | 68.85+0.94c | 76.76+0.93a
2% CacCl, sprayed 62.75+1.30a | 69.77+1.28a | 79.56+0.82a | 74.04+1.29b | 63.66+0.95b
2% CaCl, sprayed and dipped | 63.13+£0.77a | 70.3+1.48a 74.44+1.32b | 76.35+0.94a | 75.57+0.97a
F-test ns * * * *
%C.V. 1.52 1.5 1.19 1.32 1.19

g * aasanuuanaNnuednisdnyneana laonfseuiiouaunaonuy Duncan’s new multiple test (DMRT) 9
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Effect of Preharvest Calcium Chloride Sprayed on Growth and
Development and Quality of Mulberry Fruit. International Journal of

Agricultural Technology. 13(7.1): 1317-1324.



