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ABSTRACT

Mango is one of the most popular fruit crop of India having high nutritional value. Among the all cultivars
Langra is most popular under North Indian conditions. But it has shorter shelf life of 4-5 days. The present
investigation was carried out to assess the effect of nutrients on yield, quality as well as postharvest behaviour
of Cv. Langra. The treatments included CaCl, @ 4%,CaCl, @ 6%, CaCl, @ 8%, K:S04 @ 1.0%, K2SOs @ 1.5%,
K2SOs @ 2.0%, Borax @ 1.0%, Borax @ 1.5%), Borax @ 2.0%, ZnSOs @ 0.2%, ZnSOs @ 0.4%, ZnSOs @ 0.8%.
Pre-harvest application was done at 30 days before harvest and fruits were evaluated at intervals of 3, 5, 7 and
10 days after ambient temperature storage. The foliar application of macro and micronutrients had immense
potential to increase the quality as well as shelf life of fruits. Results showed that calcium chloride (4.0%) was
found best in reducing weight loss along with minimum decay on the 10" day of storage. However, borax (1%)
effectively maintained other quality attributes like TSS, sugar, total carotenoids, ascorbic acid till 10 days of
storage. Therefore, CaCl2 & Borax could be an effective treatment for enhancing yield and postharvest quality.
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ango often referred as “National fruit of India” as

well as “king of fruits “is one of the most popular
fruit crop of India. It has high nutritive value, excellent
flavour, pleasant aroma, rich source of vitamin A and
minerals. Among the various cultivars recommended for
north Indian conditions, Langra is most popular due to its
luscious taste. Fruit has excellent potential for export as
fresh fruit as well as in the form of processed products.
Demand of Langra as fresh fruits and its processed products
are increasing in domestic as well as international market
both. It is well known that mango is highly perishable and
under north Indian condition its ripening coincides with
summer season one of the reason for shorter shelf life.
Although, India is largest producer but its share in export is
only 0.38% (Kusumua and Basavaraja 2014). Major
constraints which hinders its export are its very short shelf
life at ambient condition and huge post-harvest losses. The
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international as well as the domestic market is facing several
issues regarding postharvest management of fruits at
different stages (Malik et al. 2010).

In many research studies, it has been found that
application of calcium along with potassium among
macronutrients as well as zinc and boron among
micronutrients exhibit remarkable effect on reducing the
postharvest losses by enhancing the quality and shelf-life.
Potassium plays an important role in the interaction of
metabolic events involved in fruit ripening as well as
senescence. It helps in cell growth by cell expansion and
development of thick epidermal cell walls (Salisbury and
Ross 1992). Calcium considered as an important plant
nutrient which reduces the weight loss, delays ripening,
increases the shelf life by maintaining firmness, reduced
respiration rate, ethylene evolution rate and also delay fruit
rot (Karameros and Habitant 2014). Boron improves
translocation of sugar, lignification, cell wall structure and
maintains fruit quality by lowering respiration rate (Blevins
and Lukaszewski 1998, Bhat et al. 2012). Zinc is an
essential trace element for plants and essential for many
enzymatic reactions, regulation of protein and carbohydrate
metabolism. It also improves the auxin content. Keeping
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these aspects in view, present study was planned to evaluate
the effect of pre-harvest application of calcium, potassium,
boron and zinc on postharvest behaviour of mango fruits cv.
Langra during 10 days storage at ambient condition.

MATERIALS AND METHODS

For experiment about 21 years old bearing, uniform
vigour and size mango trees (Mangifera indica L.) cv.
Langra were selected. All the trees were maintained under
uniform cultural schedule during the course of investigation.
The experiment was conducted in randomized block design
(RBD) with thirteen treatments and replicated thrice each.
The details of experimental treatments employed in the
present investigation are as follow: T1 (CaCl, @ 4%),T»
(CaCl, @ 6%),Ts (CaCl, @ 8%), T4 (K2SOs @ 1.0%), Ts
(K2SOs @ 1.5%), Te (K2SOs @ 2.0%), T7 (Borax @ 1.0%),
Te (Borax @ 1.5%), Te (Borax @ 2.0%),T10 (ZnSOs @
0.2%), T11 (ZnSO, @ 0.4%), T12 (ZnSOs @ 0.8%) and T3
Control (Water spray). All chemicals were sprayed around
30 days before harvesting of fruits. The fruits were
harvested and stored at ambient condition for further studies.
All the quality parameters were evaluated at 3, 5, 7 and 10
days after storage. The Data were analyzed using statistical
analysis software (SAS 9.2) and the means were compared
using Duncan’s multiple range test. Mean difference were
tested by ‘F’ test at five per cent level of significance.

Physico-chemical parameters

Weight loss: For determination of weight loss, both
treated and untreated fruits were weighed at 0 day and
intervals of 3, 5, 7 and 10 days of storage. Then weight loss
was calculated by subtracting initial weight from the final
weight of the fruit divided by initial weight and expressed as
percentage.

Percentage of rotten fruits: Rotting percent was
estimated on the basis of symptoms of rot, irrespective of
the severity. The fruits were evaluated at 3, 5, 7 and 10 days
of storage. Then rotting was calculated by dividing number
of rotted fruit by total no. of fruit under observation and
expressed as percentage.
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TSS, titratable acidity (TA) and TSS

TA ratio: Total soluble solids of the fruits were recorded
at room temperature using hand refractometer and were
expressed in terms of degree brix. Titratable acidity (TA)
was determined by using standard titration method (AOAC
2000). TSS: TA ratio was calculated by dividing the
respective values of TSS by titratable acidity.

Total, reducing and non-reducing sugars: Reducing and
total sugar was determined by Lane and Eynone (1923)
method and it was expressed in %. For estimating non-
reducing sugar, the value of reducing sugar was subtracted
from total sugar.

Total carotenoids and ascorbic acid content: Total
carotenoids content was determined by using the method of
Roy (1973) and result was expressed as mg 100 g* fresh
weight (FW). Ascorbic acid content in the fruit was
estimated by 2, 6-dichlorophenol indophenol dye method
(Jones and Hughes 1983) and values were expressed in
mg/100 g FW.

RESULTS AND DISCUSSION

Effect on weight loss

Weight loss was observed with increasing trend in all
the treatments during entire storage period (Table 1).
Among all the treatments, calcium chloride @ 4% was
found as best treatment and showed minimum (19.23%)
weight loss than control which exhibited highest (28.29%)
weight loss during 10 days storage. The highest loss in
weight of untreated fruits might be due to the upsurge in
respiration rate and transpiration processes compared to
calcium treated fruits. The decrease in weight loss by the
application of calcium might be due to its consistency in the
cell wall which resulted in higher fruit firmness, retardation
of respiratory rate as well as delay in senescence. These
observations are in accordance to the findings of Singh et al.
(1993). Comparable results of calcium treatment on lower
fruit weight loss have also been reported by Singh et al.
(2012) in mango Cv. Dashehari and Bhusan and Panda
(2015) in mango Cv. cv. Amrapali.

Table 1 Effect of chemicals on weight loss (%) of mango cv. Langra during storage

Treatments = 5mStorage periods (Dza7¥:) =
T Calcium Chloride (4.0%) 6.18™ 10.33¢ 15.35' 19.23™
T,: Calcium Chloride (6.0%) 6.58K 10.86¢% 16.861 20.67%
Ts: Calcium Chloride (8.0%) 7.02" 11.28¢ 17.84f 22.37"
T4: Potassium Sulphate (1.0%) 7.56f 12.88% 17.98¢ 23.32¢
Ts: Potassium Sulphate (1.5%) 7.449 11.28¢ 17.26" 22.84f
Te: Potassium Sulphate (2%) 7.78¢ 12.24¢ 17.589 22.549
T7: Borax (1.0%) 6.44' 10.26¢ 15.36! 20.33!
Tg: Borax (1.5%) 6.861 11.02% 16.60% 21.401
To: Borax (2.0%) 6.92 11.23¢ 17.02! 21.96'
T1o: Zinc Sulphate (0.2%) 8.12¢ 12.56" 18.98¢ 23.66¢
Tu1: Zinc Sulphate (0.4%) 8.36¢ 12.98b¢ 19.29° 2552
T12: Zinc Sulphate (0.8%) 8.48" 13.26° 19.84° 26.02°
Taz: Control (Water spray) 9.122 14.802 21.18? 28.292

Value indicates mean of three replicates, Different letters in the same column indicate significant differences at P<0.05 (Duncan’s Multiple Range Test)
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Effect on rotting percentage

Generally, the most vital physical character of ripe
mango fruit is decay percentage which significantly
influence marketability of fruits. Rotting percentage showed
a continuous increase throughout the experiment as shown
in (Table 2). Rotting was reduced significantly in all
treatment. However, least (6.13%) rotting was observed in
calcium chloride @ 4% while control fruits exhibited
highest rotting percentage during 10 days storage at room
temperature. One of the main reasons for decay of fruits
during storage was infection of pathogens carried out from

the field, increase in respiration and water loss. Calcium
significantly thickened the middle lamella of fruit cells
owing to increased deposition of calcium pectate and
thereby maintained the cell wall, which inhibits the
penetration and spread of pathogens in fruits ultimately
reduce the rotting (Gupta et al. 1984). The higher rotting in
control fruits might be due to high polygalacturonage and
cellulase activities, resulted in fast degradation of
protopectin and cellulose causing early softening of fruits
(Roe and Bruemmer 1981). Similar findings were observed
by Bhusan and Panda (2015) and Singh et al. (2008) in ber.

Table 2 Effect of chemicals on rotting (%) of mango cv. Langra during storage

Treatments = 5thStorage periods (De%s) =
T1: Calcium Chloride (4.0%) 0.00 0.00 5.330cd 10.33
T,: Calcium Chloride (6.0%) 0.00 0.00 6.13% 12.67°
Ts: Calcium Chloride (8.0%) 0.00 0.00 6.33° 12.33%
T4: Potassium Sulphate (1.0%) 0.00 0.00 4.66¢ 8.67 %
Ts: Potassium Sulphate (1.5%) 0.00 0.00 5.33bcd 8.33¢%f
Te: Potassium Sulphate (2%) 0.00 0.00 5.33Pcd 7.87¢
T7: Borax (1.0%) 0.00 0.00 2.33¢ 6.130°
Ts: Borax (1.5%) 0.00 0.00 3.30¢ 6.87°¢f
To: Borax (2.0%) 0.00 0.00 2.67¢ 6.33f
Ti0: Zinc Sulphate (0.2%) 0.00 0.00 5.13¢ 12.37%
Tu1: Zinc Sulphate (0.4%) 0.00 0.00 5.67bcd 11.89
T12: Zinc Sulphate (0.8%) 0.00 0.00 5.330cd 12.67°
Tiz: Control (Water spray) 0.00 0.00 23.33? 50.00°

Total soluble solids

Significant variation was recorded among various
treatments with respect to TSS and it was revealed that the
total soluble solids of mango fruit progressively increased in
all treatments up to 7" day thereafter started decreasing 10™
day of storage (Table 3). Higher TSS level (23.4°B) was
retained by borax @ 1% while lowest value (22°B) was

recorded in control during 10™ day of storage. The increase
in TSS during storage might be due to hydrolysis of starch
into sugars and subsequently metabolized during respiration
and level got decreased during further storage (Wills et al.
1980). Similar results had been recorded in many fruits such
as guava (Dutta 2004), mango (Gaya 2008, Bhat et al. 2008)
etc.

Table 3 Effect of chemicals on TSS (°B) of mango cv. Langra during storage

Storage periods (Days
Treatments 70 T (b2 o
T1: Calcium Chloride (4.0%) 23.878 24,582 24.67%¢d 22.16°
T,: Calcium Chloride (6.0%) 23.72% 24,4620 24.612bcd 22.420
Ts: Calcium Chloride (8.0%) 23.32¢ 24.18% 24.26% 22.12°
T,: Potassium Sulphate (1.0%) 22.58M9 24.48%cd 24.617cd 22.50¢de
Ts: Potassium Sulphate (1.5%) 22.96° 24.79% 24,85 22.680
Te: Potassium Sulphate (2%) 22.44" 24.22% 24.36° 23.06%
T7: Borax (1.0%) 23.982 24,982 25,122 23.47?
Ts: Borax (1.5%) 23.520¢ 24,673 24,75%c¢ 23.382
To: Borax (2.0%) 23.16% 24,415« 24 677cd 23.342
T10: Zinc Sulphate (0.2%) 22.7619 24.06¢ 24.16¢ 22,962
Tu1: Zinc Sulphate (0.4%) 22.88¢f 24,14 24,280 23.03%
T12: Zinc Sulphate (0.8%) 23.16% 24,543bcd 24.67%¢d 23.242
Taa: Control (Water spray) 21.16' 23.20¢ 23.42¢ 22.02¢

Titratable acidity

The proportion of sugar and acid content in fruit pulp of
mango determines its taste. The data pertaining to the
titratable acidity revealed that the acidity of mango fruits
decrease gradually in all the treatments with the

advancement of the storage period. It might be due to the
involvement of organic acids as respiratory substrate and
due to increase in sugar content. The data presented in
(Table 4) indicated that on 3", 5" and 7" day of storage,
minimum acidity of mango fruits was observed in treatment
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zinc sulphate @ 0.4% (0.21%, 0.21% and 0.17%,
respectively) whereas maximum acidity was recorded in
calcium chloride @ 4.0% and control (0.24% and 0.27%
respectively). While on 10" day of storage the minimum
acidity (0.15%) of mango fruits was observed in the
treatment of zinc sulphate @ 0.4% whereas maximum
acidity (0.19%) of mango fruits was recorded in calcium
chloride @ 8.0%. This finding confirms the earlier report of
Bhowmick et al. (2012) in mango.
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TSS/TA ratio

The results indicated that the TSS/TA ratio of
mango fruits increase gradually in treatments as storage
period exceed (Table 5). However, on 10" day of storage the
maximum TSS/TA ratio of mango fruits were also observed
in treatment potassium sulphate @ 0.4%. This is mainly due
to rapid increase of TSS by the application of potassium
sulphate @ 0.4% with gradual decrease of titratable acidity
on 10" days of storage.

Table 4 Effect of chemicals on Titratable acidity (%) of mango cv. Langra during storage

Treatments = 5thStorage periods (De%s) =
T1: Calcium Chloride (4.0%) 0.272 0.26% 0.242 0.18%
T,: Calcium Chloride (6.0%) 0.24¢ 0.24c 0.21¢ 0.17bc
Ts: Calcium Chloride (8.0%) 0.25 0.24% 0.22¢ 0.192
T4: Potassium Sulphate (1.0%) 0.24% 0.24% 0.22¢ 0.16%
Ts: Potassium Sulphate (1.5%) 0.26% 0.24%® 0.20¢ 0.17b¢
Te: Potassium Sulphate (2%) 0.26% 0.24% 0.21¢ 0.15¢
T7: Borax (1.0%) 0.25%¢ 0.25b¢ 0.21¢ 0.16%
Ts: Borax (1.5%) 0.25% 0.23¢ 0.19f 0.15¢
To: Borax (2.0%) 0.26% 0.25b¢ 0.22°¢ 0.17b¢
T1o0: Zinc Sulphate (0.2%) 0.23¢ 0.22¢f 0.18¢ 0.16%
Ti1: Zinc Sulphate (0.4%) 0.21° 0.21f 0.179 0.15¢
T12: Zinc Sulphate (0.8%) 0.23¢ 0.23¢% 0.18¢ 0.15¢
T.3: Control (Water spray) 0.272 0.272 0.23" 0.18%

Table 5 Effect of chemicals on TSS: TA of mango cv. Langra during storage

Treatments = 5thStorage periods (Da?)t/:) 5
Ty: Calcium Chloride (4.0%) 88.44:1° 94.59:1° 102.86:1" 123.33:1°f
T,: Calcium Chloride (6.0%) 98.91:1% 102.03:1% 117.36:1°¢ 132.18:1°¢
Ts: Calcium Chloride (8.0%) 93.36:1¢ 100.90:1¢ 110.39:1¢ 116.61:1¢
T,: Potassium Sulphate (1.0%) 94.20:1bcde 102.07:1% 111.95:1% 141.75:1°%%
Ts: Potassium Sulphate (1.5%) 88.37:1°f 103.29:1% 124.29:1¢ 133.71:1%f
Te: Potassium Sulphate (2%) 86.44:1f 101.760:1% 116.11:1¢ 154.12:1®
T7: Borax (1.0%) 96.00:1°c 99.99:1¢ 120.11:1% 147.05:13¢
Ts: Borax (1.5%) 94.20:1bcde 107.31:1%° 130.38:1° 156.25:12
To: Borax (2.0%) 89.16:1%f 97.69:1¢% 112.20:1% 137.48:1%€
T1o: Zinc Sulphate (0.2%) 99.04:1" 109.48:1° 134.45:1b¢ 143.79:1bd
Ta1: Zinc Sulphate (0.4%) 109.05:12 115.08:12 143.07:12 153.93:1®
T1: Zinc Sulphate (0.8%) 100.84:1° 106.80:1° 137.30:1° 155.30:12
Tis: Control (Water spray) 78.42:19 85.97:1" 101.92:1° 123.28:19

Table 6 Effect of chemicals on Total sugars (%) of mango cv. Langra during storage

Treatments = 5thStorage periods (Da73t/hs) —
Ty Calcium Chloride (4.0%) 15.423 17.61¢ 18.08« 15.40°
T,: Calcium Chloride (6.0%) 14.901°¢ 17.07% 17.24% 14.81°
T3: Calcium Chloride (8.0%) 14.088¢ 16.69° 16.96° 14.02¢
T4: Potassium Sulphate (1.0%) 10.033f 12.00" 13.419 11.13f
Ts: Potassium Sulphate (1.5%) 10.025°¢ 13.23¢ 13.729 11.38f
Te: Potassium Sulphate (2%) 9.786° 12.21h 12.899 10.67™
T7: Borax (1.0%) 16.1952 20.412 20.982 17.742
Ts: Borax (1.5%) 15.725% 18.85° 19.35° 16.72°
To: Borax (2.0%) 14.857¢ 17.71° 18.40% 16.30°
Tio0: Zinc Sulphate (0.2%) 12.176¢ 13.679 15.25° 13.03¢
Ti1: Zinc Sulphate (0.4%) 12.178° 13.559 15.25° 12.37¢
T1: Zinc Sulphate (0.8%) 13.185° 15.33f 15.85° 13.13¢
Tis: Control (Water spray) 9.147° 10.75' 12.25" 9.96°
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Total, reducing and non-reducing sugar

The data pertaining sugar content was critically
evaluated and it was observed that the sugar content of
mango fruits increased gradually with the advancement of
the storage period up to the 7" day and thereafter it
decreased up to 10™ day of storage. The data presented in
(Table 6) revealed that on 10" day of storage, the maximum
total sugar content was recorded in borax @ 1.0% (17.74%)
whereas it was minimum in control (9.96%). These results
are in close conformity with the findings of Gaur et al.
(2014) and Bhusan and Panda (2015).

Highest reducing sugar content was also observed in
borax @ 1.0% (Table 7). Similar effect of borax was
observed in different studies (Gaya 2008, Bhat et al. 2008,
Bhat et al. 2012). Boron facilitates sugar transport within the
plants and it was reported that borate reacts with sugar to
form a sugar borate complex (Gauch and Dugger 1953).
Conversion of starches and polysaccharides into simple
sugar with the advancement of storage was responsible for
the increase of reducing sugar, and onward decline was due
to the utilization of sugar in several biochemical processes
(Kahlon and Uppal 2005).

Table 7 Effect of chemicals on Reducing sugars (%) of mango cv. Langra during storage

Treatments = 5thStorage periods (De%s) =
T,: Calcium Chloride (4.0%) 5.76° 6.43P 6.68" 5.46°
T,: Calcium Chloride (6.0%) 5.49°¢ 6.25° 6.33°¢ 5.21bc
T3: Calcium Chloride (8.0%) 5.12¢ 6.02° 6.21° 5.08%
T4: Potassium Sulphate (1.0%) 3.98¢ 4.88dh 5.22f 4.48%
Ts: Potassium Sulphate (1.5%) 3.72" 4.98 5.39f 4.55%
Te: Potassium Sulphate (2%) 3.66" 4,710 5.029 4.23°
T7: Borax (1.0%) 5.67° 6.962 7.272 6.18?
Ts: Borax (1.5%) 6.022 6.928 7.182 6.072
To: Borax (2.0%) 5.52°¢ 6.842 7.01%® 6.00?
T1o: Zinc Sulphate (0.2%) 4.26f 5.36° 5.76% 4.56%
Ti1: Zinc Sulphate (0.4%) 4.029 5.16°f 5.48°f 4.39¢
Ty2: Zinc Sulphate (0.8%) 4.88¢ 5.69¢ 6.02¢ 4.88%
Tis: Control (Water spray) 3.211 4,041 4.29" 3.18f

Data presented in (Table 8) showed that on 3¢, 5™ and
7" day of storage, highest non-reducing sugar content was
reported in borax @ 1% (9.98%, 12.77% and 10.98%,
respectively) whereas minimum total non-reducing sugar

content was recorded in control and potassium sulphate @
2%. On 10™ day of storage, same pattern was observed.
These results elucidated the findings of Babu and Singh
(2001), Dutta (2004) and Bhatt et al. (2012).

Table 8 Effect of chemicals on Non-reducing sugars (%) of mango cv. Langra during storage

Treatments = SthStorage periods (D%s) —
Ty: Calcium Chloride (4.0%) 9.18° 10.62°¢ 10.83 9.44<
T,: Calcium Chloride (6.0%) 8.94° 10.28¢ 10.36°¢ 9.12¢
Ta: Calcium Chloride (8.0%) 8.52¢ 10.14¢ 10.21° 8.48¢
T,: Potassium Sulphate (1.0%) 5.75¢ 7.62¢f 7.78¢ 6.329
Ts: Potassium Sulphate (1.5%) 5.99¢ 7.84¢ 7.92¢ 6.499
Te: Potassium Sulphate (2%) 5.82¢ 7.12f 7.48° 6.129
T7: Borax (1.0%) 9.982 12.772 12.942 10.982
Tg: Borax (1.5%) 9.22b 11.33° 11.56° 10.12°
To: Borax (2.0%) 8.87%° 10.32° 10.82" 9.78%
T1o0: Zinc Sulphate (0.2%) 7.52¢ 8.94¢ 9.02¢ 8.05¢f
Ti1: Zinc Sulphate (0.4%) 7.75¢ 9.06¢ 9.28¢ 7.58f
Tio: Zinc Sulphate (0.8%) 7.894 9.16¢ 9.34¢ 7.84"
Taz: Control (Water spray) 5.64¢ 7.16f 7.56° 6.449

Total carotenoids

The result indicated that total carotenoids gradually
increase with the advancement of the storage period up to
the 71" day and then after it started decreasing (Table 9).
Highest value of carotenoid were recorded in treatment
borax @ 1% and minimum in control followed by calcium

chloride@ 6%. The increase in carotenoids might be
because of calcium, zinc and boron treatments which
increased the permeability of external tissue and activated
the enzymatic activities which are responsible for carotene
synthesis and hastened the ripening and development of
colour. These findings are similar to Chauhan et al. (2014).
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Table 9 Effect of chemicals on Total carotenoids of Mango Cv. Langra during storage

Treatments = 5thStorage periods (Da73t/;s) -
T,: Calcium Chloride (4.0%) 1.86¢ 2.12% 2.33¢% 2.17¢
T,: Calcium Chloride (6.0%) 1.78f 2.07° 2.26" 2.119
Ts: Calcium Chloride (8.0%) 1.79f 2.09% 2.30¢%f 2.15¢
T4: Potassium Sulphate (1.0%) 1.84¢ 2.16% 2.38% 2.2
Ts: Potassium Sulphate (1.5%) 1.79F 2.212 2.482 2.28°
Te: Potassium Sulphate (2%) 1.729 1.92¢ 2.41° 2.23¢
T7: Borax (1.0%) 2.022 2.218 2.512 2.33
Ts: Borax (1.5%) 1.91° 2.16% 2.34¢ 2.16f
To: Borax (2.0%) 1.88¢ 2.19% 2.48? 2.22¢
Tio: Zinc Sulphate (0.2%) 1.87¢ 2.11% 2.380¢ 2.180f
Tia: Zinc Sulphate (0.4%) 1.83¢ 2.07° 2.29° 2.149
Ti2: Zinc Sulphate (0.8%) 1.83¢ 2.09% 2.31% 2.119
T,3: Control (Water spray) 1.64" 1.89¢ 2.09¢ 1.78"

Table 10 Effect of chemicals on Ascorbic acid (mg/100gm)of mango cv. Langra during storage

Treatments = 5thStorage periods (Da?)t/:) =
T,: Calcium Chloride (4.0%) 126.3473bc 114.280? 97.260" 91.670%
T,: Calcium Chloride (6.0%) 122.560°¢d 109.540° 93.130¢ 89.560°
Ts: Calcium Chloride (8.0%) 123.353b¢d 110.560% 94.870% 90.330%
T4: Potassium Sulphate (1.0%) 120.330% 101.330% 84.160°f 80.280°
Ts: Potassium Sulphate (1.5%) 121.160¢ 103.670° 86.110° 79.930°
Te: Potassium Sulphate (2%) 118.080% 100.580¢ 81.560f 73.110¢
T7: Borax (1.0%) 130.6472 112.540% 102.670? 94.3302
Ts: Borax (1.5%) 122.8800cd 108.650° 100.560% 92.580%
To: Borax (2.0%) 127.590% 111.680% 101.230? 93.130%
T1o: Zinc Sulphate (0.2%) 120.463% 104.150¢ 91.370¢ 81.590¢
T1a: Zinc Sulphate (0.4%) 120.637¢d 102.400¢ 93.330¢ 84.340°
Ti2: Zinc Sulphate (0.8%) 121.220¢de 103.380°¢ 94.860c" 82.570°
Taz: Control (Water spray) 115.560¢ 98.370¢ 85.270¢ 72.330¢

Ascorbic acid

Ascorbic acid is considered as an indicator of nutrition
in addition to storage quality of fruits and vegetables. It acts
as powerful antioxidant which prevents oxidative damages
caused by reactive oxygen species. Ascorbic acid gradually
declined in all treatments with increasing storage period
(Table 10). During storage, oxidizing enzymes like ascorbic
acid oxidase, peroxidase, catalase and polyphenol oxidase
are responsible for decrease in ascorbic acid content of fruits
(Singh et al. 2005). The highest ascorbic acid content (54.33
mg/100g) was observed in borax @ 1.0% whereas the
lowest (32.33 mg/100 gm) in control fruits. Boron
maintained higher ascorbic acid content might be due to
higher content of sugars which helped in ascorbic acid
synthesis. Similar pattern were reported by Kar et al. (2002)
in pineapple, Singh et al. (2008) in ber and Bhat et al. 2012
in mango.

The pre-harvest application of macro and micro

nutrients were found effective in retaining the quality as
well as enhancing the shelf life of mango fruit. Among all
treatments, calcium chloride @ 4.0% was the best which
effectively reduced weight loss along with minimum decay
at 10" day of storage. On the other hand, quality attributes
like TSS, sugar, total carotenoids, ascorbic acid were
retained maximum in borax @ 1%. Result of this study
revealed that pre-harvest application of calcium and boron
was highly efficient to maintain the overall quality and shelf
life of fruits. Other nutrients such as potassium, zinc was
also helpful in enhancing the quality and shelf life.
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