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ABSTRACT: The present study was carried out during the two successive seasons (2014
and 2015) to investigate effectiveness of some resistance inducer compounds on Quality and
Control of Postharvest Diseases of Zibda mango fruits under different storage periods. Culciven
compound were applied spraying on mango trees at 3 times before harvesting. Mango fruits
were harvested at maturity stage then were divided into groups, each group was dipping in one
of following materials: Salicylic acid at concentration of 1 and 2 gL™, Potassium Sorbate
concentration of 2 and 3 gL™) and tape water for 3 minutes and were stored at 10°C and 85-
90%RH. Samples of fruits were taken weekly during storage periods, to determent weight loss,
fruit firmness, fruit decay% and fruit color as well as total acidity, total soluble solids, total sugars
and vitamin C content. The obtained results indicated that the mango trees sprayed with
Culciven recorded the best values for all tested fruits parameters as compared to untreated
(control). Application of both Salicylic acid and Potassium Sorbate at different concentration
supported fruit quality properties. Potassium Sorbate 3gL™ recorded the higher positive values
of weight loss, fruit firmness, fruit decay%, fruit color, total acidity, total soluble solids, total
sugars and vitamin C content as compared to concentration 2gL'l.In contrary, applying Salicylic
acid at lower concentration (1gL'1) was the supporter as compared to higher concentration
(ZgL'l). Moreover, Salicylic acid applied at 1gL'l concentration gave the best fruit quality as
compared to other tested treatments during different storage periods.
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INTRODUCTION Agriculture, Egypt (2014). Zibda is greenish

Mango (Mangifera indicia L.) is one of the the most popular mango (Anacardiceae,
most common fruit grown widely in tropical Mangifera indicia L.) cultivar in Egypt; this
and sub-tropical regions of the world. Mango fruit is greenish colored, sweet, low fiber-
is known as an appreciable fruit due to its containing pulp and short shelf life. There
pleasant aroma and flavor, whose nutritional are several problems associated with the
value presents high calories and vitamin marketing of mango fruit. Such as the high
contents, among others (Sharma et al., 2006 rate of respiration, moisture loss and
and Moraeset al., 2010). The fruit is an susceptibility to microbial attack, especially
emerging tropical and sub-tropical export when ripe, limit the shelf life of mango to
crop produce in about 90 countries less than 10 days, this short shelf life
(Durraniet al., 2012). The mango world aggravates postharvest losses and does not
market earns about 700 million dollars per allow for efficient distribution and marketing
year (FAO, 2010). In Egypt, mango is (Kolade and  Aworh, 1992). The
considered as the third main fruit crop, the development of postharvest technology
fruiting area of mango orchards reached related to quality maintenance and
241101 feddans produced 712537 ton fruits extending the postharvest life are an
according to the statistics of Ministry of important to consumer acceptability and
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marketing consideration along with export
option(Zhong et al., 2006 and Chienet
al.,2007).

Effective technologies to ensure a longer
shelf-life is desirable with several methods
are currently available. Potassium sorbate
(KS) is a safe and effective food
preservative. It can inhibit effectively the
growth of fungi, yeasts, and aerobic bacteria
and its toxicity is lower than that of other
preservatives, so it has become one of the
main preservatives used in the food industry
(Karabulut et al.,, 2001; Karabulut et al.,
2005; Fandos and Dominguez, 2007).
Salicylic acid (SA) is the plant growth
regulator compounds which plays an
important role in regulating variety of
physiological processes in plants., i, e
delaying fruit ripening, softening, and
reducing disease resistance as well as
reducing disease incidence were discussed
by various researchers (Kazemi et al., 2011,
Mohamed et al.,, 2012). Calcium is an
important nutrient, plays a crucial role in
several physiological functions viz., fruit
firmness retention, protecting the plant
against salinity stress, callus friability and
somatic embryogenesis. Romero et al.
(2006) found that the application of calcium
as preharvest spray increased fruit quality of
mango fruit and Singh et al. (2007) reported
that the Calcium nitrate at lower
concentration i.e 1.0% showed beneficial
effects in prolonging the storage life of
guava fruits. The purpose of the present
study was to find out the most suitable
postharvest treatments for preservation of

mango using available resources by
applying  some  resistance inducers
compound.

MATERIALS AND METHODS

The present work was carried out for two
consecutive seasons (2014 and 2015), in a
private mango orchard located at EL-
Nobaria district, EL Behira Governorate,
where the soil texture is salty, on Zibda
mango fruits (Mangifera indicia L.). Eighteen
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fruitful trees of about 10 years old were
selected. The trees were healthy, nearly
uniform in their shape, vigor, size and
representative for both orchard and cultivar.
The selected trees are planted at 3x5
meters a part. drip irrigation system was
applied. The chosen trees were subjected to
the normal horticultural practices that are
already applied. Spraying with Culciven
compound (Cul.), (Culciven, a:i ca 15% as
CacCl,) is used at the rate of 1 Liter/200 L
water, was done 3 times (15, 30 and 45
days before harvested Mango fruits).

Treatments:-

The harvested yield from treated trees at
maturity stage according to Mohamed, et al.
(2008) plus the control fruits collected from
untreated trees by Culciven compound
(Cul.). The harvested yield divided into 6
groups and treated with Salicylic acid (SA)
and Potassium Sorbate (KS)as follows:-

1- Untreated fruits dipping in tape water for 3
minutes (control) (T1).

2- Treated the fruits with Cul. and dipping in
tape water for 3 minutes (T2).

3- Treated the fruits with Cul. and dipping in

SA (1g/ L'l) for 3 minutes (T3).

4- Treated the fruits with Cul. and dipping in

SA (2g/ L™ for 3 minutes (T4).

5- Treated the fruits with Cul. and dipping in

KS (29/ L'l) for 3 minutes (T5).

6- Treated the fruits with Cul. and dipping in

KS (3g/ L'l) for 3 minutes (T6).

After subjecting fruits to the above cited
treatments, mangoes were dried in air, then
placed in carton packages (5 Kg) and
transferred to cold storage at 10 °C and 85-

90% RH at plant pathology Research
Institute.

The experimental treatments were
arranged in a completely randomized

design, with three replicates, each replicate
included 3 packages.

Samples were undertaken at 0, 7,
14, 21, 28 and 35 days from storage to
determine some physical and chemical
analysis as follows:-
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Physical properties:

1-Fresh weight Losses
Percentage (FW L %):
Fresh  weight Losses Percentage
was calculated as percentage

throughout the experimental periods.

2-Fruit Firmness:

Fruit Firmness was recorded by Lfra
texture analyzer instrument using
penetrating Cylinderof 5mm of diameter
to a constant distance 1 cm inside the
fruit using a constant speed at 0,3
mm/sec, and the results were
expressed as the resistance force to the
penetrating tester in units of pressure
gm/mm?®.

3 — Fruit Decay:

Decayed fruits due to fungus or any
microorganisms' infection was recorded
and calculated as a percentage by
using the following equation:

Decay%=weight of decay fruits/initial
fruit weight x 100.

4 - Fruit colour:

Skin and flesh colour were measured
using a Minolta CR-400 Chroma Meter
(Minolta Co .ltd. Osaka, Japan). According
to (McGuire, 1992)

Chemical properties:

Freshly prepared juice of mango fruits
samples were used for Total Soluble solids
(TSS), total sugars (TS), total acidity as citric
acid (TA) and ascorbic acid (V. C)
determinations as described by A. O. A.C
(2003).

Statistical analysis:

The obtained data were subjected to
analysis of variance according to
Snedecor and Cochran (1980) with
using SAS package. Comparison of
treatment means was done using Tukey
test at significance level 0.05.
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Results
1- Fresh weight Losses
Percentage (FW L %) :-

Fresh weight losses percentage (FW L)
in fruits during different storage period and
treated with various levels of the SA or KS
as well as Cul. compounds are shown in
Table (1). The obtained data clearly showed
that significant differences were found
between the different applied treatments, the
untreated ones recorded the highest FWL %
values as compared to the other treated
treatments. For both resistance inducers
compound (SA and KS) the FWL % have
lower values as compared to the treatment
received (Cul.) as such among the all
different storage periods, moreover, the
treatments which received SA recorded
lower values of FWL % in comparing with
the treatments treated with (KS) in the two
applied concentrations, in both seasons and
the second season gave lower values for
FWL % as compared to these values having
in the first season. On the other hand, SA
concentration (1gL™) was the most effective
for FWL % and delaying ripening mango
during storage periods, in compare to other
treatments.

2- Fruit Firmness:-

Data presented in Table (2) illustrated
that, mango fruit firmness was decreased
with the increasing of storage period and
recorded significant differences during the
two seasons. The obtained results also
indicated that the untreated treatment and/
or treated with (Cul.) as such recorded the
lowest mango fruit firmness values as
compared to other tested treatments during
the two seasons in this work. The treatments
which treated with either SA or KS at
different concentration scored the highest
mango fruit firmness values, moreover, the
treatments which received SA (1gL'1)
concentration gave higher and significant
difference in compare with other all tested
treatments.
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Table 1. Fresh weight Losses Percentage (FW L %) of Zibda mango fruits during storage
periods as affected by application (Cul.), (SA) and (KS) compounds in the two
seasons (2014 & 2015)

Storage period (weeks)
Treatments 0 | 1 | 2 3 4 5 | mean
First season
Control 0.00 3.33 a 6.47 a 8.20 a 14.07 a 20.60 a 8.78 a
Cul. control 0.00 2.93 ab 5.80 bc 7.00 bcd 11.87 b 14.40b 7.00b
SA 1000 ppm 0.00 2.83b 5.53¢c 6.70d 10.80 cd 13.00d 6.48 c
SA 2000 ppm 0.00 2.83b 5.87 bc 6.93 cd 10.60d 13.03cd | 6.54c¢
KS 2000 ppm 0.00 2.93 ab 6.20 ab 7.40 bc 11.67 bc [ 13.03bcd | 7.00b
KS 3000 ppm 0.00 3.07 ab 6.00 abc 7.53b 12.40b 13.93bc | 7.15b
mean 0.00 f 2.99 e 5.98 d 7.29¢c 11.90b 14.79 a 7.16
Second season

Control 0.00 3.67 a 6.17 a 8.27 a 13.80a 17.80 a 8.28 a
Cul. control 0.00 3.00 bc 5.40 ab 7.57 ab 12.00 ab 14.07 b 7.01b
SA 1000 ppm 0.00 2.67c 3.80b 6.50 b 10.43 b 11.47d 581c
SA 2000 ppm 0.00 2.73¢c 3.93b 7.53 ab 11.27 b 13.20 bc | 6.45 bc
KS 2000 ppm 0.00 3.60 a 5.60 ab 6.93 ab 11.66 b 12.53cd | 6.72b
KS 3000 ppm 0.00 3.33ab 5.20 ab 6.87 ab 11.40b |12.73 bcd | 6.59b
mean 0.00 f 3.17e 5.02d 7.28¢c 11.76 b 13.63 a 6.81

Means in same column followed by similar letters are not statistically different at 0.05 level according to
Cul. = Culciven

Tukey test.

SA = Salicylic acid

KS = Potassium Sorbate

Table 2. Firmness (g/mmz) of Zibda mango fruits during storage periods as affected by
application (Cul.), (SA) and (KS) compounds in the two seasons (2014 & 2015)

Storage period (weeks)

Treatments 0 1 2 3 4 5 mean
First season
Control 224.00 193.33c | 167.00b 98.67 c 56.33 b 38.00c 129.56 d
Cul. control 227.33 | 202.67b | 198.00a | 165.00b | 109.33a | 59.00b | 160.22¢
SA 1000 ppm | 227.33 | 213.00a | 205.33a | 188.33a | 119.33a | 78.33a | 171.95a
SA 2000 ppm | 227.33 215.33a | 206.00a | 193.00a | 117.33a 74.00 a 172.17 a
KS 2000 ppm | 227.33 210.67a | 202.00a | 188.00a | 113.67a | 67.67ab | 168.22b
KS 3000 ppm | 227.33 | 214.33a | 202.33a | 191.00a | 113.67a | 70.33ab |169.83 ab
mean 226.78 a | 208.22b | 196.78 c | 170.67d | 104.94e | 64.56f 161.99
Second season

Control 233.33b | 194.67c | 166.67d | 94.33c 55.33¢c 36.67d | 130.17 e
Cul. control 239.33a | 207.33b | 190.67c | 165.00b | 111.33 b 65.00 c 163.11d
SA 1000 ppm | 239.33a | 216.00a | 210.33a | 189.33a | 122.00 a 85.00 a 177.00 a
SA 2000 ppm | 239.33a | 217.33a | 207.33a | 184.33a |118.33ab | 80.00 ab | 174.44 ab
KS 2000 ppm | 239.33a | 215.67a | 208.00a | 181.67a |[116.33ab| 70.00c |171.83bc
KS 3000 ppm | 239.33a | 210.33ab | 197.67b | 186.00a |114.67ab| 74.00bc | 170.33 ¢
mean 238.33a | 210.22b | 196.78c | 166.78d | 106.34e | 68.45f 164.48

Means in same column followed by similar letters are not statistically different at 0.05 level according to
Cul. = Culciven

Tukey test.

SA = Salicylic acid
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3- Fruit

fruits:-

Data in Table (3) clearly showed that
decay was observed only in untreated
treatment as well as the treatment which
treated with Cul. As such on 3 week of
storage period and recorded significant
difference in the two seasons. Fruits treated
by SA or KS in the two different
concentrations were most effective for
delaying ripening of mango and recorded
lower values for decay(%) as compared to
other tested treatments but their no
significant differences were found between
the SA and KS various concentrations
applied in decay(%) among tested
treatments in the two seasons.

Decay (%) of mango

4- Color change:-

Untreated treatment recorded the lowest
values for skin colour and flesh colour as
compared to other tested treatments during
the different storage periods in the two
seasons as shown in Tables (4 and 5). The
obtained results in Tables (4 and 5)
indicated that application of Cul., SA, and Ks
at various concentrations did support mango
fruits to fully ripe and there is no significance
differences were found between various
compound applied, but SA in (1gL'l)
concentration scored the highest values for
skin colour (120.09 and 124.44) and flesh
colour (81.15 and 80.81) at first season and
second seasons, respectively.

Table 3. Fruit Decay (%) of Zibda mango fruits as affected by application of some
resistance Inducers Compound during storage periods for two seasons (2014

& 2015)
Storage period (weeks)
Treatments 0 1 2 3 4 5 mean
First season
Control 0.00 0.00 0.00 7.27 a 11.33a 15.07a | 5.61a
Cul. control 0.00 0.00 0.00 2.23b 3.93b 6.47 b 211b
SA 1000 ppm 0.00 0.00 0.00 0.00c 1.08 c 2.73c 0.64 c
SA 2000 ppm 0.00 0.00 0.00 0.00c 1.53 be 3.00c 0.76 ¢
KS 2000 ppm 0.00 0.00 0.00 0.00c 2.13 bc 2.73c 0.8lc
KS 3000 ppm 0.00 0.00 0.00 0.00c 2.00 bc 293c 0.82c
mean 0.00d 0.00d 0.00d 158 c 3.67b 5.49 a 1.79
Second seaso
Control 0.00 0.00 0.00 6.67 a 10.70 a 13.83 a 5.20 a
Cul. control 0.00 0.00 0.00 1.97b 340D 7.43b 2.13b
SA 1000 ppm 0.00 0.00 0.00 0.00c 1.37 bc 2.63 cd 0.77 cd
SA 2000 ppm 0.00 0.00 0.00 0.00c 2.90 bc 5.60bc | 1.41bc
KS 2000 ppm 0.00 0.00 0.00 0.00c 1.38 bc 2.13d 0.59 cd
KS 3000 ppm 0.00 0.00 0.00 0.00c 0.78 ¢ 2.53d 0.55d
mean 0.00d 0.00d 0.00d 155¢ 3.42b 5.70 a 1.78

Means in same column followed by similar letters are not statistically different at 0.05 level according to

Tukey test.

Cul. = Culciven

SA = Salicylic acid
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Table 4. Skin Colour as affected by application of some Resistance Inducers Compound
of Zibda mango fruits during storage periods for two seasons (2014 & 2015)

Storage period (weeks)
Treatments 0 1 2 3 | 4 | 5 | mean
First season
Control 129.53 | 121.27b | 115.80b | 112.83b | 110.93b | 99.67b | 115.05b
Cul. control 131.23 | 12753 a| 122.33a | 118.83a | 117.03a | 110.67a| 121.31a
SA 1000 ppm 131.23 | 126.90 ab| 120.20ab | 117.33a | 114.73a | 110.00a | 120.09 a
SA 2000 ppm 131.23 | 125.47 ab| 119.27 ab | 116.63a | 114.20a | 109.33a| 119.34 a
KS 2000 ppm 131.23 | 123.37 ab| 118.63 ab | 116.53a | 114.27a | 108.66 a | 118.69 a
KS 3000 ppm 131.23 | 123.43 ab| 122.10a | 117.70a | 116.00a | 108.00a | 119.73 a
mean 130.95a| 124.66b | 119.72c | 116.53d | 114.53e | 107.82f | 119.04
Second season

Control 130.33a| 126.33b | 120.67d | 120.00c | 117.87b | 109.13 b | 120.73 ¢
Cul. control 133.33a| 129.67a | 126.33a | 124.67a | 122.47a | 113.93 a | 125.09 a
SA 1000 ppm |133.33a| 130.00a | 125.33ab |123.00ab | 119.37 b | 115.60 a |{124.44 ab
SA 2000 ppm | 133.33a| 129.66a | 124.33b |120.67 bc | 118.53 b | 114.07 a |123.42 ab
KS 2000 ppm |133.33a| 129.67a | 122.67c |120.66bc | 117.20b [113.27 ab| 122.83 b
KS 3000 ppm | 133.33a| 128.33 ab| 125.00 ab [123.00 ab | 119.63 ab [112.70 ab|123.63 ab
mean 132.78 a| 128.98b | 124.12¢c | 121.97c | 119.18d | 113.11e| 123.36

Means in same column followed by similar letters are not statistically different at 0.05 level according to

Tukey test.

Cul. = Culciven

SA = Salicylic acid

KS = Potassium Sorbate

Table 5. Flesh Colour as affected by application of some Resistance Inducers Compound
of Zibda mango fruits during storage periods for two seasons (2014 & 2015)

Storage period (weeks)
Treatments 0 1 2 3 ‘ 4 5 | mean
First season
Control 86.73b | 82.30b 77.16 b 71.07c 68.93 ¢ 60.07b | 74.38¢c
Cul. control 89.10a | 84.63ab | 81.17a 77.07b 75.77b 69.83a | 79.59Db
SA 1000 ppm | 89.10a | 83.77ab | 82.63a 80.18a | 78.09ab | 73.10a | 81.15ab
SA 2000 ppm | 89.10a | 84.03ab | 81.87a 79.63a | 77.60ab | 72.20a | 80.74 ab
KS 2000 ppm | 89.10a | 84.57ab | 82.53a 80.47a | 77.15ab | 73.37a |81.20ab
KS 3000 ppm | 89.10a | 85.03a 82.67 a 80.98 a 79.53a | 71.40a | 81.45a
mean 88.71a | 84.06b 81.34c 78.233d | 76.18¢€ 69.99 f 79.75
Second season

Control 88.07a | 85.13a 76.10 c 7177 c 67.50 c 57.87c | 74.40c
Cul. control 89.37a | 85.23a 79.23 bc 7750 b 74.60b | 67.50ab | 78.90b
SA 1000 ppm | 89.37a | 84.03b | 81.83ab | 79.93ab | 77.47a 72.23a | 80.81a
SA2000ppm | 89.37a | 84.50a | 82.30ab | 78.47ab | 69.80c 66.30b | 78.46 Db
KS 2000 ppm | 89.37a | 85.20a 83.23a | 80.43ab | 76.37ab | 72.30a | 81.15a
KS 3000 ppm | 89.37a | 86.37a 82.83 a 81.23 a 7790a | 70.40ab | 81.35a
mean 89.15a | 85.08hb 80.92 ¢ 78.22d 73.94 € 67.76 f 79.18

Means in same column followed by similar letters are not statistically different at 0.05 level according to

Tukey test.

Cul. = Culciven

SA = Salicylic acid
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5- Total Acidity (TA):-

Data in Table (6) indicated that total
acidity (TA) was decreased with increasing
the storage period in all treatments in the
two seasons. The untreated treatment
scored significant difference as compared to
other tested treatments in both seasons. In
contract there are no significant were found
among application of various concentration
of (Cul.), (SA) and (KS) at total acidity at first
season. But at the second season significant
difference were found at the treatments
which treated with SA as compared to
applied Cul. and KS from the first week
during the storage periods and the treatment
which received SA (1gL™) recorded the
highest value (0.73%) for total acidity among
all tested treatments.

6- Total Soluble Solids (TSS %) :-

In the present study TSS value was
increased significantly during the storage
periods in all treatments with both SA and
KS at the wvarious concentrations and
storage period had also a significant effect
on TSS % in both tested seasons. Data
present in Table (7) illustrated that the
lowest TSS % values were recorded in
untreated treatment and the treatment which
received Cul., as such in compare to other
tested treatments the two seasons. The
highest TSS % was found in the treatment
which received KS at (3gL™) and these
values were 13.12 and 13.24% for the first
and second season, respectively. However,
TSS % recorded higher values in the first
season as compared to their recorded the
second season among the all tested
treatments during all different storage
periods.

Table 6. Effect of some Resistance Inducers Compound on TA% of Zibda mango
fruits during storage periods for two seasons (2014 & 2015)

Storage period (weeks)
Treatments 0 1 2 ‘ 3 ‘ 4 ‘ 5 | mean
First season
Control 1.58 0.64 b 0.41b 0.15b 0.13c 0.11 b 0.50 b
Cul. control 1.60 0.84a 0.63 a 0.43 a 0.34b 0.25a 0.68 a
SA 1000 ppm 1.60 0.92 a 0.65 a 0.45 a 0.35ab 0.27 a 0.71 a
SA 2000 ppm 1.60 0.88 a 0.64 a 0.44 a 0.35ab 0.24 a 0.69 a
KS 2000 ppm 1.60 0.84 a 0.61 a 0.44 a 0.38 a 0.25a 0.69 a
KS 3000 ppm 1.60 0.85a 0.56 a 0.44 a 0.37 ab 0.24 a 0.68 a
mean 1.60 a 0.83b 0.58 ¢ 0.39d 0.32e 0.23f 0.66
Second season

Control 1.61 0.69c 0.42c 0.17 c 0.13c 0.12c 0.52e
Cul. control 1.61 0.89 b 0.68 a 0.47 ab 0.30b 0.22 b 0.70 b
SA 1000 ppm 1.61 0.96 a 0.71 a 0.49 a 0.35ab 0.27 a 0.73 a
SA 2000 ppm 1.61 0.87b 0.61b 0.47 ab 0.30b 0.23 b 0.68d
KS 2000 ppm 1.61 0.85b 0.63 b 0.46 b 0.33ab | 0.26ab | 0.69 bc
KS 3000 ppm 1.61 0.87b 0.60 b 0.45b 0.31b 0.26 ab | 0.68cd
mean 161la 0.85b 0.61c 0.42d 0.29 e 0.22f 0.67

Means in same column followed by similar letters are not statistically different at 0.05 level according to

Tukey test.
Cul. = Culciven

SA = Salicylic acid
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Table 7. Effect of some Resistance Inducers Compound on TSS % of Zibda mango fruits

during storage periods for two seasons (2014 & 2015)
Storage period (weeks)
Treatments 0 1 2 3 4 5 mean
First season
Control 10.07 11.67 bc 1247 c 13.67 ab 1247 c 9.73d 11.68 e
Cul. control 10.30 10.73d 11.90d | 13.93ab | 13.73b 12.63c¢ | 12.20d
SA 1000 ppm 10.30 10.60d 11.83d 13.00 b 1473a | 13.73a | 12.37cd
SA 2000 ppm 10.30 11.40¢c 12.93 b 14.33a | 14.40ab | 12.77c | 12.69 bc
KS 2000 ppm 10.30 12.00ab | 13.27 ab 14.47 a 14.77a | 12.90bc | 12.95ab
KS 3000 ppm 10.30 12.17 a 13.57 a 1473 a 1473 a 13.20b | 13.12a
mean 10.26d | 11.43c 12.66 b 14.02 a 14.14 a 1249 b 12.50
Second season

Control 9.73 a 11.73b 12.73 b 13.43b 12.80 b 9.87d 11.72 e
Cul. control 9.73 a 10.57d 11.97c 1433 a 1433 a 1240 c 12.23d
SA 1000 ppm 9.73 a 10.80cd | 12.47bc | 14.13 ab 14.80 a 1393 a 12.65¢c
SA 2000 ppm 9.73 a 11.40 bc 12.67 b 14.80 a 1450 a 13.13a | 12.71 bc
KS 2000 ppm 9.73 a 11.60b 13.47 a 1453 a 14.87 a 13.47b | 12.95ab
KS 3000 ppm 9.73 a 12.37 a 13.67 a 1477 a 1497 a 1393a | 13.24a
mean 9.76 d 1141c 12.83b 1434 a 1438a | 12.79b 12.58

Means in same column followed by similar letters are not statistically different at 0.05 level according to

Tukey test.
Cul. = Culciven

7- Total Sugars (TS %):-

The data presented in Table (8) rivaled
that TS% significant increasement were
found among all tested treatments during
the different storage periods the first and
second seasons. The treatments which
treated with SA and KS in the two
concentration (1&29L'1for SA and 2&3gL'1f0r
KS) having the higher values for TS % as

SA = Salicylic acid
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KS = Potassium Sorbate

compared to untreated treatment and/or the
treatment which treated by Cul. as such
Comparatively higher amount of TS % was
found in all tested treatments at the second
season as compared to the first season. The
highest total sugar (%) value was record at
the treatment which received3gL™ KS and
these values were 11.26 and 11.16% for
second and first seasons respectively.
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Table 8. Effect of some Resistance Inducers Compound on Total Sugars % of
Zibda mango fruits during storage periods for the two seasons (2014 &

2015)
Storage period (weeks)
Treatments 0 1 2 3 4 5 mean
First season
Control 8.56 a 9.92 bc 10.60 c 11.62 ab 10.60 c 8.27d 9.93e
Cul. control 8.76 a 9.12d 10.12d 11.84 ab 11.67 b 10.74c | 10.38d
SA 1000 ppm 8.76 a 9.01d 10.06d 11.05b 12.52 a 11.67a | 10.51 cd
SA 2000 ppm 8.76 a 9.70 c 10.99 b 12.18 a 12.27ab | 10.85c | 10.79 bc
KS 2000 ppm 8.76a | 10.20ab | 11.28 ab 12.57 a 12.55a | 10.97 bc | 11.06 ab
KS 3000 ppm 8.76 a 10.34 a 1154 a 1253 a 1253 a 11.22b | 11.16a
mean 8.72d 9.72¢c 10.77 b 11.97 a 12.02 a 10.62 b 10.64
Second season

Control 8.27 a 9.97b 10.82b 12.20 a 10.88 b 8.39d 10.09 ¢
Cul. control 8.30 a 8.98d 10.29 b 11.43b 12.18 a 10.54c | 10.29c
SA 1000 ppm 8.30 a 9.18 cd 10.60 b 12.03 ab 12.58 a 11.84a | 10.75b
SA 2000 ppm 8.30 a 9.69 bc 10.77 b 12.60 a 12.33 a 11.17b | 1081 b
KS 2000 ppm 8.30 a 9.86 b 11.45a 12.37 a 12.64 a 11.45b | 11.01 ab
KS 3000 ppm 8.30 a 10.51a 11.62a 12.57 a 12.72 a 11.85a | 11.26 a
mean 8.30d 9.70 c 10.92d 12.19a 12.22 a 10.87 b 10.70

Means in same column followed by similar letters are not statistically different at 0.05 level according to

Tukey test.
Cul. = Culciven

8-Vitamin C content (V.C mg/100g
pulp):-

A significant decline in V.C content was
found in all tested treatments under Cul., SA
and KS components during different
storage periods as shown in Table (9). The
untreated fruits (control) and/or treated with
Cul., as such recorded the lowest values of
V.C content in mango fruits and this values
were (36.24&36.83) and (43.29&43.64) for

SA = Salicylic acid
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control and Cul., treatments in both seasons
respectively. On contrary, the highest
positive values of V.C content were scored
at treatment which received SA (1gL'1) in the
second season. Generally, higher values of
V.C content fruits content during different
storage periods under various applied
treatments were recorded in the second
season as compared to the first season.
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Table 9. Effect of some Resistance Inducers Compound on Vitamin-C content (V.C
mg/100g pulp of Zibda mango fruits during storage periods for the two seasons

(2014 & 2015)

Storage period (weeks)
Treatments 0 1 2 3 4 5 mean
First season
Control 54.47Db 47.40b 42.47d 38.30b 20.57 ¢ 14.27c | 36.24c
Cul. control 59.47a | 52.27a | 49.00 ab 42.73 a 33.03b 23.27b | 43.29b
SA 1000 ppm 59.47a | 53.47a 51.00 ab 44.00 a 37.13ab | 27.13a | 45.37a
SA 2000 ppm 59.47a | 53.87a 51.60 a 45.00 a 36.53ab | 26.47a | 45.49a
KS 2000 ppm 59.47a | 53.80a 47.73 bc 43.00 a 37.80a 26.67a | 44.74 ab
KS 3000 ppm | 59.47a | 52.93a | 47.73cd 43.27 a 37.53a | 27.73a |44.32ab
mean 58.63a | 52.29b 47.80c 42.72d 33.77e 24.26 f 43.24
Second season

Control 56.93b | 46.73b 41.77d 38.43d 22.43d 14.67a | 36.83¢c
Cul. control 59.60a | 5247a | 48.27bc | 41.17¢c 30.67c | 29.67d | 43.64Db
SA 1000 ppm | 59.60a | 53.80a | 51.20ab | 46.50a | 37.63ab | 34.07a | 47.13a
SA 2000 ppm 59.60a | 55.13a 52.03 a 4543 a 35.23b | 30.60cd | 46.34a
KS 2000 ppm 59.60a | 53.93a 48.20 bc 43.50 b 38.83a | 31.47bc | 4592a
KS 3000 ppm 59.60a | 54.13a 4753 c 4493 ab 39.50a | 32.80ab| 46.42a
mean 59.16a | 52.70b 48.17 c 43.33d 34.05e 28.88 f 44.38

Means in same column followed by similar letters are not statistically different at 0.05 level according to

Tukey test.
Cul. = Culciven

Discussion

Pre and postharvest treatments by Cul;
SA and KS had a positive effect through
storage periods as compared to untreated
treatment (control) on biochemical and
organoleptic properties of mango fruits. The
percentage of Fresh weight losses (FWL%),
Firmness and Decay of mango fruits were

SA = Salicylic acid
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KS = Potassium Sorbate

recorded expectable values with increasing
storage periods during the two seasons at
case of application the two inducer
compounds  salicylic acid (SA) and
potassium sorbate(KS). But application of
SA was more effective and gave good
results as compare to applied KS especially
at 1gL'l SA concentration. This results is in
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accordance  with  this  obtained by
Hemandez-Munoz et al. (2007), Orathai and
Lih-shang (2012) and Hossainet al. (2014),
they reported that salicylic acid (SA) plays
an important role in regulating a variety of
physiological processes in plant. The effect
of SA on FWL%, Firmness, delaying fruit
ripening  softening, increasing disease
resistance and reducing disease incidence.

Color changes in mangoes are primarily
associated with  several biochemical
changes, both degradation and synthesis of
various classes of molecules including
carotenes in fruit. The scores for color
changes attained in different treatments with
Cul, SA and KS treatments. (1gL™")SA
concentration as postharvest treatment led
to record the significant and higher
increases values for mango fruits skin
and/or flesh color as compared to other
tested treatments, among the two seasons.
In this respect our obtained results are in
agreement with Yao and Tian (2005), Wang
et al. (2006) and Tareenet al.(2012)they
found that among different pre and
postharvest treatments, the application of
SA at lower concentration significantly
reduced the change rate of fruits color
though different storage periods.

According to Ihekoronye and Ngodd
1985, total acidity (TA) gives a measure of
the amount of acid present in a fruit as citric
acid is known to be major acid in mango.
Both  SA and KS treatments gave a
significant effect and higher values in TA as
compared to other tested treatments.
Moreover SA at 1gL'1concentration had the
good result for TA among the all storage
periods tested in the two seasons and
reduced the decreases TA as compare to
other tested pre and postharvest treatments.
These results partially are in harmony with
demonstrated by Kazemiet al.(2011), and
Tareenet al.(2012) and Hossainet
al.(2014)they reported that Apple, Peach
and Mango fruits postharvest treated with
salicylic acid had significantly higher. TA%
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compound with other tested treatments
among different storage periods.

Total soluble solids (TSS), Total sugars
(TS) and V.C content did effect and exhibit
positive change as well as high content of
TSS, TS and V.C among different storage
periods are an indicator of good quality of
mango fruits. In this work, TSS,TS and V.C
contents of mango fruits were increased
gradually and significantly  with  the
increasing of storage periods during the two
seasons under application various
concentration of SA and KS as postharvest
treatments. These results are in harmony
with  those obtained by Wang et
al.(2006),Barakat et al.(2012), Mohamed et
al.(2012), Tareenet al. (2012), Liu et al.
(2014) and Reddy &Sharma (2016)they
reported that, application of both salicylic
acid and potassium sorbate at low
concentration showed beneficial effects in
good quality of mango fruits during different
storage periods as treated as postharvest
treatments. And they added SA and KS
were suggested to have the possible
influence on fruits metabolic activity leading
to great difference in quality properties and

physiological characteristics, and these
included TSS, TS and V.C.
Conclusion:-

Postharvest treatment of lower

concentration (1gL'1) of salicylic acid (SA)
and higher concentration (39L'1) potassium
Sorbate were found to be the most effective
treatments among all other treatments on
biochemical and organoleptic properties of
mango in relation to delay ripening without
any external decay.
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