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Effect of Foliar Application of Calcium and Zinc on Shelf Life and Fruit Quality
of Succary Abiad Mango Cultivar
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Abstract: This study was carried out on Succary Abiad mango trees to investigate the effect of spraying with Ca or Ca+
Zn on shelf life and fruit quality. Fruit weight loss was the lowest in the treated fruits than controls throughout storage
periods, Fruit firmness was maintained along storage periods in the treated fruits while it significantly decreased in
control fruits. The fruit pulp S8C during storage periods was not affected by Ca or Cat Zn treatments while acidity,
SSC to acidity ratio, ascorbic acid, total sugars, significantly increased during storage periods compared to controls.
Fruit decay symptoms were delayed in the treated fruits with Ca or Ca+ Zn while it appeared in untreated fruits after
6days storage. Fruits treated with Ca 1.0%+Zn 0.2% or Ca 2.0%+ Zn (.2% could be stored for up to 9 days under shelf
life. This could give commercial advantage for marketing and for long distance transport over a limited period.
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INTRODUCTION

Succary Abiad mango cultivar is widely grown in
Ismailia, Egypt because of its early fruit maturity which
marketing price very high. However, Succary Abiad
fruit has a very short shelf life and little durability, A
number of workers have reported that pre-or postharvest
application of calcium extended the shelf life of mango
fruits by maintaining firmness, reducing weight loss of
fruit and delaying fruit ripening (Mootoo, 1991:Singh et
al., 1993; Suntharalingam, 1996;Sanjay et al., 1998 and
Chitarra ef al., 2001). Silva er al., (2001) indicated that
foliar spray of Ca on Tomy Atkins cv. increased SSC
and soluble sugars but decreased acidity, Kumar and
Kumar (1989) found that fruits sprayed with zinc
showed less weight loss. reduced spoilage, higher sugar
content and lower acidity than unsprayed fruits.
However, Pendias and Pendias, (1998) mentioned that
zine has physiological roles in stimulating the resistance
of plants, to bacterial and fungal diseases. Therefore,
direct spray of these nutrients onto mango trees is
practiced to help the tree to obtain sufficient calcium
and zinc to improve fruit quality, extend shelf life and
increase the resistance to physiological disorders. The
objective of this experiment was to study the effects of
foliar application of calcium alone or with zinc sulphate
on shelf life and fruit quality.

MATERIALS AND METHODS

This investigation was carried out during three
successive seasons (2000 to 2002) on Succary Abiad
mango cv. trees (Mangifera indica L.) grown in a sandy
soil in a private orchard at Abou Sweer, Ismailia,
Governorate, Egypt, to study the effect of foliar
apphications of calcium and zinc on shelf life and fruit
quality. Selected trees were 25-year-old, healthy, nearly
uniform in growth vigour, planted at 7x7 m apart and
received the same cultural practices. The experimental
treatments were as follows:

I-Control treatment was sprayed with tap water.
2-Calcium chloride at 1%.
3-Calcium chloride at 2%.

4-Calcium chloride at 1%+ zinc sulphate at 0.2%.

5-Calcium chloride at 2%+ zinc sulphate at 0.2%.

6-Calcium chloride at 1%.

7-Calcium chloride at 2%.

8-Calcium chloride at 1%+ zinc sulphate at 0.2%.

9-Calcium chloride at 2%+ zinc sulphate at 0.2%.
The treatments (2-5) were sprayed once at pea stage

{30 days after full bloom). while the treatments (6-9)

were sprayed twice; Le. at pea stage and at marble stage

{60 days after full bloom). Triton {0.1%) was added to

the spray solution or water as a surfactant. Each

treatment consisted of 3 replicates with one tree for
each. Fifieen unblemished fruits were handly picked
from each treated tree at early matyre stage (fruit quite
hard and shoulders well rounded) to study the effect of
foliar applications of calcium and zinc on fruit quality
during shelf life. Fruits were transported to the lab
within 30 min. of harvest, washed by chlorine solution

(100 ppm) and air dried, then stored under room

condition (23=2°C and 60-65 % RH). At the beginning

of the experiment (zero tume) and after three day
intervals of storage, sample of five fruits were taken to
determine :

- Fruit weight loss: The fruits were labeled at harvest
and weighed. At each sampling time, the fruits were
re-weighed and the weight loss was calculated by
subtracting the sample's fresh weight after storage
from its original weight before storage and divided by
its weight before storage.

- Fruit firmness {N) was measured on two sides of the
fruit wusing Effegi penetrometer (Mc Cormick,
Yakima, Washington) with 0.7 cm plunger.

- Soluble solids content (SSC%) was measured by
hand refractometer.

- Fruit acidity was determined as citric acid content
(%)} and SSC/acid ratio was calculated.

- Vitamin C was determined as milligrams of ascorbic
acid per 100 g pulp according to A.O.A.C. (1983).

- Total sugars were determined according to Stewart
{1974). The optical density was measured at 620 nm
using a Spectro 22 spectrophotometer (Labomed Inco,
USA).
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- Decayed fruits were separated and expressed as
percentage in relation to each sample weight.

- Statistical analysis: Data were subjected to the
analysis of variance using completely randomized
design with a factorial arrangement of storage periods
and treatments (Steel and Torrie. 1980). Analyses of
vartance and mean comparison (LSD at 5%) were
done using M-STAT program version 7 {1990).

RESULTS AND DISCUSSION

1- Fruit weight loss:

Data in Table (1) show the effect of the spraying
with either Ca or Zn on the fruit storage duration.
Results indicated that in the first season fresh weight
loss was the highest in the control fruits with significant
differences among these fruits and those of all the tested
treatments except Ca 1% single application treatment.
The more effective treatment in this regard was Ca 1%+
Zn 0.2% spraying at two additions, The second and
third seasons seemed similar trends like that of the first
one although the fresh weight loss was relatively higher
in either control or different treatments. The obtained
results are in agreement with those of Singh et af.,
{1987), Mootoo (1991), Ray et af., (1993), Singh ¢t af.,
{1993), Yun et «f, (1993), Galvis and Hernandez
(1994}, Suntharalingam {1996), Sanjay ef af., (1998},
Chitarra er af., (200]1) who found that Ca treatments
decreased the weight loss of mango fruits and elongated
storage period than control. Contrary results were
detected by Freire-Junior and Chitarra {1999), Kluge ef
al., (1999), Silva and Menezes (2000) and loyce er al.,
(2001} who reported that Ca treatments did not affect
weight loss in the stored mango fruits.

2- Fruit firmness:

Data in Table (2) show the effect of Ca and Zn
spraying on fruit firmness. Results indicated that during
storage periods, there was significant decrease in the
values of this parameter. This was clear in the tested
three seasons. Ca spraying at any of the tested
concentrations  significantly maintained the fruit
firmness along the storage periods as compared with
control fruits. The Ca addition at 2% was more effective
than 1% and two additions were better than one
addition. Moreover, Ca+ Zn spraying appeared best
firmness maintenance than Ca alone, This was
approximately noticed within the different tested
treatments throughout the three seasons of study. The
interaction effects of storage periods and spraying
treatments were significant in the three seasons. The
improving effect of Ca addition on fruit firmness could
be due to its effect on the skin, texture. Poovaiah er af.,
(1988) reported that apple calcium treated fruits
rematned firmer after 3 months of storage as compared
to controls. They suggested that the fruits retain the
ability response to calcium treatment for prolonged
periods after harvest,

3- Pulp soluble solids content (SSC):

Data in Table (3) showed that in the first season,
S8C significantly increased as the storage period
increased. Spraying the trees with either Ca or Cat+ Zn
showed no significant effect in this concern. The storage

periods appeared significant increments in the pulp
SSC. The interaction effects of storage periods and
spraying treatments had no significant effect on the pulp
SSC. In the other two seasons the pulp S5C showed
similar trends like those of the first season, but there
was significant effect for either Ca or Ca+ Zn
concentrations and also for the storage periods. Ca at
2% twice additions gave the highest SSC values while
Ca at 2%+ Zn at 2% two applications in the second
season and Ca 1%+ Zn 0.2% once addition in the third
season gave the lowest values. The other spraying
treatments gained intermediate values. The interaction
effect for either Ca or Ca+ Zn spraying and storage
periods in the second and the third seasons were
significant.

4- The pulp acidity:

Data in Table {4) indicate that acidity in the pulp
significantly decreased with the increase of storage
period. Moreover, all the treatiments decreased the pulp
aciditv less than controls. This was evident in the three
seasons. In the first season, Ca [%+ Zn 02% two
additions gained the highest pulp acidity among the
different spraying treatments while the treatinent of Ca
1% two applications showed the lowest pulp acidity. In
the second season, the treatment Ca 2.0%+ Zn 0.2%
twice additions gave the highest values of pulp acidity
while the treatment Ca 1%+ Zn 0.2% two sprays
showed the lowest acidity per cent in the pulp. In the
third season, the treatment Ca 2% one addition gave the
highest acidity values while the treat Ca 2%+ Zn 0.2%
two sprays gained the lowest acidity values. The other
treatments showed intermediate values in this regard.
The storage periods appeared significant effect on the
pulp acidity. The interaction effects of Ca+ Zn spraying
and storage periods were significant in the first and third
seasons while it were not significant in the second one.

5- The pulp SSC/acidity ratio:

Data in Table (3) show that during the three seasons
S8C/acidity ratio significantly increased with elongation
the storage period. These increments were a result of the
increase of SSC with the increase of storage period in
one side and the decrease i acidity in the other side.
The storage periods showed significant increase in the
SSCfacidity ratios during the three seasons. In the first
season the highest values of this parameter were
observed with the Ca 1% added two times while the
lowest values were shown with Ca 1%+ Zn 0.2%
applied at two times. In the second scason, the treatment
of Ca 2% added at two sprays gave the highest values
while Ca 2%+ Zn 0.2% sprayed two times had the
lowest values. In the third season. the treatment of Ca
2%+ Zn 0.2% added two times appeared the highest
value while the treatment of Ca 2% sprayved one time
had the lowest wvalues in this concern. The other
treatments gained intermediate values. The interaction
effects of Ca or Ca+ Zn spraying and the storage periods
were not significant in the three seasons.

6- The pulp ascorbic acid content:

Data it Table (6) indicate that in the first season,
the pulp ascorbic acid content significantly decreased
with protong the storage period. Contrary results were



Effect of Ca and Zn on Shelf Lite and Fruit Quality of Succary Abiad Mango Cultivar 73

detected in the other two seasons where this parameter
increased with increasing the storage periods. As for the
effect of the different treatments on the pulp ascorbic
acid content, in the first season the treatment of Ca 1%
sprayed one time had the highest value while the
treatment of Ca 2% added one time gave the lowest
value. In the second season all treatments had no
significant effects except the treatment of Ca 1%+ Zn
0.2% added two sprays which showed significant
decrease than either control or the other treatments. In
the third season, the highest value appeared with the
treatment of Ca 2%+ Zn 0.2% added one time while the
lowest value was observed with the treatment of Ca
1%+ Zn 0.2% added one spray. The other treatments
gained intermediate values. The interaction effects of Ca
or Ca+ Zn spraying and storage periods were significant
in the first and third seasons while in the second one
these effects were not significant.

7- The pulp total sugars content:

Data in Table (7) show that the total sugars content
in the fruit pulp significantly increased as the storage
period increased. This was evident in the three seasons
within all the different Ca or Ca+ Zn spraying
treatments. These increments could be due to the
conversion of the some organic components in the pulp
to sugars by the specific enzynmes as the fruits advanced
in their ripening stages during the storage periods.
Concerning the effect of Ca or Ca+ Zn spraying on pulp
total sugars content, in the first season data showed that
the treatment of Ca 2% added one spray gave the
highest value of total sugars content while the treatment
of Ca 1% added one spray had the lowest value. In the
second season, the treatment of Ca 1% added one time
showed the highest value while the treatment of Ca [%
added two sprays had the lowest value. In the third
season, the treatments of Ca 1% added one spray and
the treatment of Ca 2%+ Zn 0.2% sprayed one time
gave the highest values while the treatment of Ca %+
Zn 0.2% udded two sprays had the lowest value. The
interaction effects of Ca or Cat Zn spraying and storage
periods were significant in the first and the second
seasons while in the third one these effects were not
significant,

8- Fruit decay:

Data in Table (8) show that in the three seasons of
this study there was no decay symptoms could be
observed on the fruits after three days of storage. This
was evident in the fruits from treated trees or controls.
After storage for siv davs the decay symptoms became
to appear. The highest values for this parameter were
obtained from control fruits while the lowest values
were gained flom fruits of trees sprayed twice with Ca
1.0%+ Zn 0.2% or Ca 2.0%+ Zn 0.2%. The other
treatments gained intermediate values in this regard.
This was observed in the three tested seasons. After
storage for nine days, the decay percentage increased
but with different wvalues where the control fruits
appeared approximately two folds of decay percentages
as comparing with those storage for six days. On the
other hand, the fruits from trees sprayed with Ca 1.0%+
Zn 0.2% or Ca 2.0%+ Zn 0.2% still had the lowest

decay percentage values. Statistical analysis for the
mean values of decay percentages among different
treatments displayed highly significant effects for the
caleium or calcium+ zinc spraying especially at two
sprays. This was noticed in the three seasons of this
study. Hepler and Wayne (1985): Poovaiah (1985) and
Poovaiah et al.. (1988) reported that many physiological
disorders of stored fruits are related to the calcium
content in the tissues of these fruits. Singh ef al., (1987)
sprayed Amrapali mango trees with 0.5-2.0% calcium
chloride before harvesting and found that all treatments
extended edible quality for more than {0 days while
control friits remained acceptable for only 4 days. Ray
et al., (1993) showed that spraying Bombay cv. mango
trees with catcium chloride increased the storage life
and maintained the fruit quality. They added that
spraying twice was more effective than a single spray.
Similar results were found by Singh er af., (1993) on
Dashehari mango cv. fruits and eventually, Galvis and
Hernandez (1994) on Tommy Atkins cv. mango fruits.
Concerning the effect of zinc spraying on the
previously mentioned regarding, fruit quality during and
after storage, Kumar and Kumar (1989) spraved
Dashehari cv. mango trees with 1.0%. Zinc sulphate
single or twice sprays and found that these treatments
reduced frait spoilage and two zinc spray applications
were most effective. Pendias and Pendias (1998)
mentioned that zinc is believed to stimulate the
resistance to bacterial and fungal diseases, The good
maintaining effects of either calcium chloride or zine
sulphate spraying on fruit quality throughout and after
storage in this research could be due at least partially to
the effect of these two mineral on strengthing the cell
walls and the middle lamella of fruit tissues. The
obtained results belong the effects of Ca or Cat+ Zn
spraying on the fruit quality during storage duration
which previously mentioned {1-8) are in agreement with
those of Poovaiah et al, (1988) who mentioned that
calcium treatments maintained fruit firmer as compared
to control. They added that this suggested that the fruits
retain the ability to respond to calcium treatment for
prelonged vperiods after harvest. Corrales and
Lakshminarayana (1991) who reported that calcium
treatment delayed seftening in Tommy Atkins mango
fruits but had no effect on the soluble solids content;
Ray et al, (1993) who found that spraying with Ca
maintained the fruit quality of mango cv. Bombay, they
added that spraying twice was more effective than
single spray; Singh ef afl., (1993) who investigated that
spraying Dashaheri mango trees with Ca delayed
ripening and improved fruit quality during storage in
ambicnt conditions {35°C and 65% RH). Moreover, Ca
treated fruits showed less weight loss than control;
Sanjay et al., (1998) who reported that shelf life of
mango cv. Amrapali fruits was enhanced as judged from
the pattern of physiological loss in weight, T.S.S.,
acidity, total sugars and ascorbic acid contents;
Evangelista er «/.. (2000} mentioned that preharvest
spraying with CaCl; on Tomy Atkins mango trees gave
firmer fruits, besides lower activity of pectin
methylestrase in the fruits of the treated trees than
control; Silva er al., (2001} indicated that preharvest



Table (1): Effect of foliar applications of caleium and zinc on fiuit weight loss (%) of Succary Abiad mango cv. fiuits during shelf life in 2000, 2001 and 2002

s€asons.
Fruit weight loss (%)
Treatments No. of 2000 2001 2002
(D) applications Stgraggduratioﬂda@ Mean Storage duration (days) Mean Storage duration (days) Mean
0 3 6 0 3 6 0 3 6

Control 0.00 1708 2294  1334°% 0.00 2314 2756 1690% 000 2311 2386 15667
Ca 1% Once 0.00 1529 1768  10.99% 000 2278 275 1554 000 2051 1964 13.38%
Ca2% Once 0.00 1232 1729 9.87" 000 2128 2624 15.84® 000 1975 18.i8 12.64™
Cal%+Zn0.2% Once 0.00 13.93 16.82 10.25°  0.00 2171 23.02  14.91™  0.00 17.91 16.94  11.62%
Ca2%+7n0.2% Once 0.00 13.24 14.62 929" 000 17.26 1991  12.39%  0.00 1546 1669  10.72°%
Ca 1% Twice 0.00 11.90 14.96 9.50°  0.00 1819  21.33  13.18% 0.00 [3.59  15.85 981 %
Ca 2% Twice 0.00 .07 13.92 8.11% 000 12.98 16.94 9.97%  0.00 13.77 1515 9.64 *
Cal%+Zn 0.2% Twice 0.00 10.28 8.42 6.24°  0.00 7.19 8.53 524 0.00 9.24 7.31 552!
Ca2%+Zn0.2% Twice 0.00 174 13.14 829% (.00 10.05 15.29 849°  0.00 1135 13.84 8.40°¢
Mean 000C 1291B 15.72A 0.00C 1682B 20.67A 0.00C 14.40B 16.38A
L.S.D. 5% TxSD* 3.05 4.12 331

Values with the same small letter in each column or capital letter in each row are not significantly different at 5% level, z: Initial values at harvest prior to storage.
* SD= Storage duration

Table (2): Effect of foliar applications of calcium and zine on firmness (N) of Succary Abiad mange fruit during shelf life in 2000, 2001 and 2002 seasons.

Firmness (N)
Treatments No. of 2000 2001 2002
(M applications Sto:age duration (days) . St(zlrage duration (days) Mean Stolrage duration (days) = proo
0 3 6 0 3 6 0 3 6

Control 1543 7.94 441 9.26 ¢ 18.31 [2.46 6.44 12.40° 18.74 10.62 4.96 11.44 ¢
Cal% Once 15.69 8.14 5.27 9.70 ¢ 1920 13.87 8.16 13.74¢ 22.02 12.70 598 £3.58 <
Ca2% Once 16.51 8.73 5.52 1025 2007 1536 8.67 1470% 2516 15.08 6.58 15.60 "
Cal%+7Zn0.2% Once 16.54 8.76 5.62 1031 2102 1599 9.06 1535 27.02 14.20 8.10 16.44°
Ca2%+Zn0.2% Once 18.99 9,38 0.01 1146 2142 17.08 9.42 15.97%¢ 2576 14.52 7.10 15.80 '
Cal% Twice 20,40 1059 630 1243 2207 17.33 9.36 1626 2686 1350  7.94 16.10°
Ca2% Twice 2040  11.32 0.38 12,702 2388 16.86 9.53 16.76™  27.18 14.66 7.60 1648 °
Cal%+Zn 2% Twice 2220 1077 6.81 1326% 2443  i8.80 10.13 17.79 ¢ 29.22 [5.08 8.26 17.52°%
Ca2%+7Zn 2% Twice 21.92  12.85 6.65 13.81° 2558  19.11 9.45 18.05*° 33.14 15.00 8.78 18.98°
Mean 1868 A 983B 589C 2178 A 1632B 89I1C 26,12 A 1394B 726C
L.S.D. 5% TxSD* 1.77 2.14 3.76

Values with the same small letter in each column or capital letter in each row are not significantly different at 5% level, z: Initial values at harvest prior to storage.
* SD= Storage duration
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Table (3): Effect of foliar applications of calcium and zine on soluble solids content (S8C) (%) of Succary Abiad mango fruit during shelf life in 2000, 2001 and
2002 seasons.

Soluble solids content (SSC) (%)

Treatments No. of 2000 2001 2002
(T) applications _ Storage duration (days) Mean Stozrage duration (days) .. Storage duration (days) Mean
0 3 6 0 3 6 0 3 6

Control 14.33 16.67 1733 1578% 1313 1733 1400 1482% 1207 1547 1273 1342
Cal1% Once 14.00 16.33 £5.33 15227 1340 1733 1400 1491 1287 1447 1340  13.58%
Ca2% Once 14.00 i5.67 1733 1367% 1373 1600 1333  1436% 1213 14.93 13.07  13.38"
Ca 1% + Zn.2% Once 14.67 15.33 (767 15897 1320 1533 1133 13.29¢ 1220 12.13 13.73  12.69°
Cal%+Zn.2% Once 13.00 15.67 1567 1478* 1233 1633 1267 13.78%™ 1220 1440 1367  13.42"
Cal% Twice 13.67 17.00 1767  16.11% 1407 1433 1400 14.13% 1293 14.33 1420 13.2%
Ca 1% Twice 13.67 15.33 16.67 1522°% 1440 1633  17.00 1591° 1460 1447 1407  14.38°
Cal%+Zn 2% Twice 13.33 16.33 17.00  15.56% 1193 1467 1267 13.09% 1347 14.87 13.87  1407®
Ca2%+Zn.2% Twice 14.00 16.67 1600 1556 1393 1107 1067 11.89¢ 1127 1440 1407 1324 %
Mecan 13.85C 16.00B 1674 A 13458 1541 A 13.29B 1264C 1438A 13.64B
L.S.D. 5% TxSD* N.S. 2.29 1.49

Values with the same small letter in each column or capital letter in each row are not significantly different at 5% level, z: Initial values at harvest prior to storage.
* SD= Storage duration

Table (4): Effect of foliar applications of calcium and zinc on acidity (%) of Succary Abiad mango fruit during shelf life in 2000, 2001 and 2002 seasons.

Acidity (%)
Treatments No. of 2000 2001 2002
(n applications  Storage duration (days) Mean Storage duration (days) Mean Storage duration (days) Mean
0 3 G 0* 3 6 0" 3 0

Control 1.01 0.90 0.40 077° 073 046 036  051° 086 0.53 0.42 0.60°
Ca 1% Once 0.80 0.83 0.25 063* 044 033 029  035* 059 0.48 0.35 047"
Ca2% Once 0.76 0.68 0.23 056% 041 036 032 036% 072 0.47 0.34 0.51°
Ca 1% + Zn 0.2% Once 0.96 0.76 0.27 066™ 046 029 033 036% 062 0.41 0.33 0.45%
Ca2%+Zn 0.2% Once 0.89 0.53 0.25 056% 037 036 032  035% 057 0.46 0.32 0.45%
Cal% Twice 0.67 0.44 0.29 047° 055 029 032  039% 053 0.51 0.30 0.50%
Ca2% Twice 0.87 0.60 0.29 059% 043 029 029  034%® 051 0.45 0.26 0.40 <
Cal%+7Zn02% Twice 0.99 0.72 032 068" 034 026 029 0.29° 0.56 0.44 0.28 0.43 o
Ca2%+7Zn0.2% Twice 0.77 0.55 0.32 055% 042 033 028 041% 043 0.42 0.26 0.37¢
Mean 0.83A 064B 028C 042A 031B 029B 058A 044B 030C
L.S.D. 5% TxSD* 0.16 N.S. 0.096

JEAT)NY) OFUBIN PEIQY AJBDONG JO AN[End) N ] pue 3yl jioUs uo uZ pue e) JO 1939

Values with the same small letter in each column or capital letter in each row are not significantly different at 5% level, z: Initial values at harvest prior to storage.
* SD= Storage duration
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Table (5): Effect of foliar applications of calcium and zinc on SSC/acidity ratio of Succary Abiad mango fruit during shelf life in 2000, 2001 and 2002 seasons.

SSClacidity ratio
Treatments No. of 2000 2001 2002
(T) applications __ Storage duration (days) Mean _Storageduration (days) .~ _ Storage duration (days) Mean
0 3 6 0’ 3 6 0 3 6

Control 14.19 1852 4332  2534% 1798  37.67 38.89 31.51° 1403  29.19 3031 2451®
Cal% Once 1758 1983 6533 3425™ 3079 53.19 4822 4407% 2247  30.13 3899  3553¢
Ca 2% Once 1843 2333 69.82 37.19™ 3324 4473 4253  40.17™ 16.82  32.04 3821  29.02¢
Ca 1% +Zn 0.2% Once 1542 20,14 5696 30.84* 2931  54.03 3462 39.32% (984 2080 4330 3098
Ca 2% +7Zn 0.2% Once 14.81 3514  63.89 3795® 3401 4456 3969 3942% 2149 3124 4329 3201
Cal% Twice 2151 3867 5837 39527 2849 5034 4440  41.08% 2429 2857 4691 33267
Ca 2% Twice 16.14 2581 5449  32.15%® 3326 5625 5862 4938% 2378 3635 4966  36.60%
Cal%+Zn0.2% Twice 1334 2289 5104  29.09° 3633 5650 4437  4573% 2419 3407 4937 3587
Ca2%+7Zn0.2% Twice 1841 3029 5208 33.59% 3364 3470 3862 3565° 2620 3376 5374 37.90°
Mean 17.14C 26.82B 5929 A 32.88C 50.19A 4533B 2231 C 33.05B 4566 A

L.S.D. 5% TxSD*

N.S.

N.S.

N.S.

Values with the same small letter in each column or capital letter in each row are not significantly different at 5% level, z: Initial values at harvest prior to storage.

* SD= Storage duration

Table (6): Effect of foliar applications of calcium and zinc on ascorbic acid (mg/100 g} of Succary Abiad mango fruit during shelf life in 2000, 2001 and 2002

S€as0ns.
Ascorbic acid (mg/100 g)
Treatments No. of 2000 2001 2002
() applications _ Storage duration (days) Mean —Storage duration (days) ., =~ Storage duration (days) Mean
0 3 6 0 3 6 0 3 6

Control 28.53 2933 2000 2596% 2027 2293 2960 24277 26.67 2853 3067 2862
Ca 1% Once 313.07 2667 22678  2747° 2053 2107 2453 22.04° 1813 2987 3040 26.13%
Ca2% Once 2453 2373 2080 2302 2160 2347 2720 24.09% 2000 2987 3200 27.29°%
Ca 1% +Zn 0.2% Once 2773 2480 2027  2427% 2107  20.80 24.53  22.13% 2000 2747 2773 25.07°
Ca2% +Zn 0.2% Once 2320 2533 22,13 2356 21.80 2667 2640 2495 2667 3067  30.67 29.33°
Ca 1% Twice 3120 2533 2060 26047 2213 2293 2773 2427% 2240 3227 2827 27.64%
Ca2% Twice 3067 2667 1947 2560 2200 2360 2560 23.73° 2400 3200 3093 2898
Ca 1% +Zn0.2% Twice 2827 2453 1947 2409 1067 1653  25.07 1742° 2267 2853 2933 2684°*
Ca 2% + Zn 0.2% Twice 2400 2560 2587  25.16™ 2123 2107 2853 2361 1840 2880 3200 2640
Mean 2791A 2578B 21.36C 19.14C 22.11B 2658 A 22.10B 2978 A 3022A
L.S.D. 5% TxSD* 5.08 N.S. 3.01

Values with the same small letter in each column or capital letter in each row are not significantly different at 5% level, z: Initial values at harvest prior to storage.

* SD= Storage duration
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Table (7): Effect of foliar applications of calcium and zinc on total sugars (%) of Succary Abiad mango fruit during shelf life in 2000, 2001 and 2002 seasons.

Total sugars (%)
Treatments No. of 2000 20001 2002
(T applications _Storage duration (days) Mean Storage duration (days) Mean Storaggiuratian (days) Mean
[0 3 6 0 3 6 ] 3 6

Control 13.20 20,10 1870  17.30™%  7.30 1220 12.60 10.70*  11.80 11.00 12.40 11.70.°
Cal% Once 9.10 17.70  21.60 £6.20¢ 8.60 11.90 1250  10.90° 11,60 10.60 10.40 10.90
Ca2% Once 11.80 2020 3420 22.10° 8.70 10.50  10.60 990  10.60 10.60 10.40 10.50 *
Cal%+ZIn0.2% Once 10.80 2020 2730 19.40° 7.80 8.00 12.90 9.60 10.40 10.30 16.40 10.40°
Ca2%+7Zn0.2% Once 9.50 2040 2590 1860 890 940 1370 1060® 1040 11.10 11.20 10.90 ™
Cal1% - Twice 9.90 19.50 24.10 17.80%%  7.90 780 1070 88307 1150 10.10 1090 1080
Ca 2% Twice 820 1740 2350 1640 850 7.80  11.90 9.40 9.40 10.70 10.90 10.40°
Ca 1% +Zn0.2% Twice 12.10 2060 2390 18.80% 950 7.50 1290 9.90 " 9.10 9.20 11.10 9.80 "
Ca2%+Zn0.2% Twice 10.80 i8.60 2220 17.20%¢  9.00 8.10 11.40 9.50 10.50 9.20 11.80 10.50°
Mean ' 10.60C 19.40B 24.60 A 8§50C 920B 1210A 10.60 AB 10.30B LL.00A
L.S.D. 5% TxSD* 3.92 1.48 N.S.

Values with the same small letter in each column or capital letter in each row are not significantly different at 5% level, z: Initial values at harvest prior to storage.

* SD= Storage duration

Table (8): Effect of foliar applications of calcium and zine on decay (%) of Succary Abiad mango fruit during shelf life in 2000, 2001 and 2002 seasons,

Decay (%)
Treatments Na. of 2000 2001 2002
(T) applications  Storage duration (days) Storage duration (days) Storage duration (days)

7 93— 5 o Mean g J?’ ¢ 5 Mean 7 3 p 5 Mean
Control 0.0 00 199 541 185* 00 00 201 463 166° 00 00 240 455 174°
Cal% Once 00 00 183 333 129% 00 00 = 201 401 15.1°%° 00 00 196 356 138°
Ca 2% Once 00 00 163 250 103% 00 00 185 223 102° 00 00 179 258 109%™
Cal%+Zn02%  Once 00 00 177 203 94% 00 00  13.1 21.7 87% 00 00 153 234 97
Ca2%+Zn0.2%  Once 00 00 113 166 70% 00 00 12.6 18.1 77" 00 00 134 153 72%
Ca 1% Twice 00 00 101 181 7.1 00 00 8.7 15.2 60 00 00 121 101 56°¢
Ca 2% Twice 00 00 8.1 131 53 00 00 52 10.1 38% 00 00 80 54 34%
Cal%+Zn02% Twice 00 00 00 16 29° 00 00 2.1 11.2 313% 00 00 30 40 1.8 %
Ca2%+Zn02% Twice 00 00 00 93 237 00 00 0.0 7.2 1.8° 00 00 20 37 148
Mean 0.0C 00C 112B 224A 00C 00C 112B 219A 00C 00C 128B 188A
L.S.D. 5% TxSD* 38 2.9 2.4

Values with the same small letter in each colummn or capital letter in each row are not significantly different at 5% level, z: Initia! values at harvest prior to storage.

* SD= Storage duration
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