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ABSTRACT : The present investigation was carried out in the orchard situated in District
Saharanpur (U.P) during the years 2010 and 2011 with an aim to improve the quality and shelf
life of mango. The treatments were comprised of mulching, borax @ 0.5 and 1.0 per cent,
potassium sulphate @ 0.5 and 1.0 per cent, calcium chloride @ 0.5 and 1.0 per cent, calcium
nitrate @ 0.5 and 1.0 per cent, GA, @ 25ppm and 50 ppm, NAA @ 25ppm and 50 ppm in
combination with mulching and water spray without mulching as control. The spray is to be
done three times at different times at different stages during the year 2010 and 2011 which is
given below-I% spray on 15" January (i.e. before flower bud burst), 11" spray on 15" February
(i.e. at panicle emergence) and |11 spray on 15" April (i.e. after fruit set). It may be concluded
from the present studiesthat the application of CaNO, improvesflowering parameters, increases
the number of fruits and fruit yield and K, SO, increase the physical characters of fruit.
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ango is the choicest fruit among Indian table

M fruits having the premier place in the country.
It is known for its versatility as al stages of

fruit development is suitable for processing. The
immature and unripefruits can be processed into pickles,
whiletheripened fruits can be prepared asslicesin syrup
or in brine, mango juice concentrate and puree, jam,
chutneys, pulp, fruit bar, mango wafer, mango powder
and dehydrated mango slices. It is an overall source of
nutrition, having rich, luscious and aromatic flavour with
good amount of dietary fibre and carbohydrates. It
containsno cholesterol or saturated fat, but, containsonly
about 0.6 g of total fat inamedium sized fruit. Itisarich
source of vitaminA, also containsvitamin C, B,, B, and

E, mineralslike potassium, cal ciumand phosphorus, low
content of sodium and magnesium and traces of iron.
Mango a so has medicinal properties. Almost all the parts
of the plant viz., fruits, leaves, twigsand bark were used
asmedicineinoneway or the other. Tender mango leaves
are a good source of ascorbic acid which promotes
digestion. The juice of fresh leaves is used to control
chronic dysentery. The bark isused to relieve toothache,
diarrhea, dysentery and piles. Theripefruit isvery good
in nervous dyspepsia. The pulp is useful against
hemorrhage problem. Unripe mangoes are also used in
treating stomach problemsand to stimulate bileformation
and in treatment of blood related diseases. The ever
increasing cost of chemical fertilizersand declinein soil
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health due to excessive dependence on chemical inputs
left us with other option of utilizing optimum doses of
micro nutrients along with bio-regulators may reduce
dependency on heavily used NPK fertilizersand increase
the quality and shelf-life of mango fruit. The another
option for decreasing theuse of NPK fertilizersischange
inthe application method of nutrients so in thisresponse
foliar spray of fertilizersisthe best option for judicious
useof fertilizers. A very littleinformationisavailableon
nutrition of mango so far, particularly response of
fertilizersand bio-regulators on quality and shelf-lifeis
concern. Keeping these points in mind, the present
investigation was, therefore, undertaken to study the
response of pre-harvest foliar spray of nutrientsand plant
bio-regulators on shelf-life and quality of fruit of mango
CV. DASHEHARI.

RESEARCH METHODS

The present investigation was carried out in the
orchard situated in District Saharanpur (U.P) duringthe
years 2010 and 2011 with an aimto improve the quality
and shelf life of mango. The experiment was conducted
on 7 year old mango trees of cv. DASHEHARI. All the
trees selected for experiments were almost uniform in
growth and vigour. The experiment was laid out in
Randomized Block Design with fourteen treatmentsand
three replications. The treatments were comprised of
mulching, borax @ 0.5 and 1.0 per cent, potassium
sulphate @ 0.5 and 1.0 per cent, calciumchloride @ 0.5
and 1.0 per cent, calcium nitrate @ 0.5 and 1.0 per cent,
GA, @ 25ppmand 50 ppm, NAA @ 25ppm and 50 ppm
in combination with mulching and water spray without
mulching as control. The spray was done three times at
different stages during the year 2009 and 2010. I spray
on 15" January (i.e. before flower bud burst), 11" spray
on 15" February (i.e. at panicle emergence) and I11™
spray on 15" April (i.e. after fruit set). The data were
recorded for TSS, titrable acidity, ascorbic acid, TSS:
acidratio, total sugarsreducing sugarsand non-reducing
sugars, fruit weight lossand fruit marketability. The data
were subjected to the analysis of variance.

RESEARCH FINDINGS AND DISCUSSION

It has been found in present study that the data
recorded on TSS of fruits at the harvest indicated that
there was minimum TSS in control treatment, whereas,
maximum TSS of fruits was observed with application
of Borax @ 1.0 per cent + mul ching which wasfollowed

by treatment T,.. While, at the end of storage period,
maximum TSS of fruits were observed with application
of Borax @ 1.0 per cent + mulching foll owed by treatment
T,. Similar results was also obtained by Jayachandran
et al. (2005). Theincreasein TSSduring storage period
might be due to conversion of complex polymers into
simple substances. Anincrease in T.S.S during storage
of mango has been also reported by Deol (1985).

Datain Table 1 revealed ontitrable acidity showed
that control fruits gave minimum titrable acidity at the
time of harvest and (0.28% and 0.29%) at the end of
storage period during thefirst and second year. Although,
at the time of harvest maximum titrable acidity was
observedintreatment having NAA @ 25 ppm + mulching
during both the years, respectively but at the end of
storage period maximum titrable acidity was noticed in
the treatment having CaNO, @ 0.5 per cent + mulching
during both the years, respectively. Mishraet al. (2000)
also reported that the pre harvest application of CaNO,
had non-significant effect on acidity of guavafruit. There
wasadecreasein acid content during the storage period.
This may be due to utilization of organic acids in
respiration. Thereduction in acidity level was probably
due to more accumulation of sugar in fruits.

At the harvest, minimum TSS: acid ratio was
observed with the treatment having NAA @ 25 ppm +
mulching and CaNO, @ 1.0 per cent + mulching during
first and second year while, maximum TSS: acid ratio
wasrecorded with treatment having Borax @ 1 per cent
+ mulching during both the years. Although, at the end
of storage, maximum TSS: acid ratio was observed in
treatment having NAA @ 50 ppm+ mulchingand K,SO,
@ 0.5 per cent + mulching during first and second year,
respectively while, minimum TSS: acid ratio was noticed
inthetreatment having CaCl, @ 0.5 per cent + mulching
and GA, @ 25 ppm + mulching during first and second
year.

A perusal of the data showed that the response of
plant nutrients and plant growth regulators during both
the years significantly increased the levels of ascorbic
acidin thefruits. At the harvest, thetreatment with Borax
@ 0.5 per cent + mulching recorded maximum ascorbic
acid content during both the years while, minimum
ascorbic acid content was recorded in the control
treatment during both the years. At the end of storage,
the treatment with Borax @ 0.5 per cent + mulching
recorded maximum ascorbic acid content during both
the years while, minimum ascorbic acid content was
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recorded in the control treatment during both the years.
These chemicals probably retarded oxidation processand
hence the rate of conversion of L-ascorbic acid slowed
down. Higher level of ascorbic acid by the application
of boron was due to higher sugar content as ascorbic
acid is synthesized from sugar. Almost similar results
were reported by Wahid et al. (1991) in guava.

Data inTable 2 indicate that the treatments during

both the yearsincreased thetotal sugars, reducing sugar
and non- reducing sugar content of the fruits. Data
showed that maximum total sugars, reducing sugar and
non- reducing sugar were recorded with treatment having
Borax @ 0.5 per cent + mulching and CaCl, @ 0.5 per
cent + mulching during first and second year while,
minimum total sugars, reducing sugar and non- reducing
sugar was observed in control during both the years at

Table1: Influence of pre-harvest foliar spray of nutrientsand plant bio-regulatorson TSS and acidity of fruit of mango cv. DASHEHARI

Total soluble solids (°B) Titrable acidity T.S.S: Acid ratio

Treatments A henves sto)?;ge:ge?]itod A henves stoAr\et\gngeCrnitod Athenves stoéetzgegge?{od

I yr Il yr 1 yr I yr I yr 1lyr 1 yr 1yr I yr 1 yr yr 1lyr
T,- Mulching (Organic) 1555 1559 2044 2047 049 051 029 031 3173 3056 7048 66.03
T~ Borax (0.5%)+ Mulching 1644 1645 2114 2125 053 052 032 033 3101 3163 6606 64.39
T3 Borax (1.0%)+ Mulching 1632 1634 2102 2111 050 051 030 031 3264 3204 7007 68.09
T4 K3SO, (0.5%)+ Mulching 1597 1601 2052 2063 050 050 029 030 3194 3202 7076 6877
Ts- K2SO, (1.0%)+ Mulching 1517 1521 2039 2046 052 053 029 031 2917 2870 7031 66.00
Te- CaCl, (0.5%)+ Mulching 1479 1485 2029 2035 048 050 035 034 3081 2970 5797 59.85
T+ CaCl, (1.0%)+ Mulching 1562 1566 2022 2027 052 053 033 032 3004 2955 6127 6334
Tg- CaNO; (0.5%)+ Mulching 1619 1626 2059 2062 052 054 035 035 3113 3011 5883 5891
To- CaNO; (1.0%)+ Mulching 1559 1562 2004 2004 056 056 028 030 2784 2789 7158 66.80
Tio- GA3 (25ppm) + Mulching 1589 1595 1994 1999 057 053 033 034 2788 3009 6042 5879
Tu- GA; (50ppm) + Mulching 16.07 16.04 2018 2023 056 052 030 032 2868 3085 6727 6322
T12- NAA (25ppm) + Mulching 1577 1575 1999 2007 057 054 029 030 2767 2917 6893 66.90
Tis- NAA (50ppm) + Mulching 1547 1552 2019 2024 049 053 028 031 3157 2928 7211 6529
Tas- Control (Water spray without mulching)  15.04 1501 19.77 1981 050 051 0.28 029 30.08 2943 7061 6831
C.D. (P=0.05) 087 082 098 099 014 010 008 004 031 024 034 037

Table2: Influence of pre-harvest foliar spray of nutrientsand plant bio-regulator s on sugars of fruit of mango cv. DASHEHARI

Tota sugar Reducing sugar Non-reducing sugar

Trestments At harvest At end o_f At harvest At end o_f At harvest At end of
storage period storage period storage period
1 yr I yr 1 yr 1 yr lyr  lyr I yr Il yr lyr 1lyr I yr 1 yr
T:- Mulching (Organic) 8.81 848 1741 1745 236 241 467 477 562 571 1258 1265
T, Borax (0.5%)+ Mulching 9.98 981 1889 1898 28 291 568 576 715 716 1387 1394
T3~ Borax (1.0%)+ Mulching 9.92 974 1821 1827 254 252 499 506 709 712 1384 1386
T4 K3S0O, (0.5%)+ Mulching 9.61 948 1775 178 258 261 516 519 664 671 1319 1325
Ts- K2S0, (1.0%)+ Mulching 9.43 936 1793 1795 253 256 506 509 671 674 1392 1397
Te- CaCl, (0.5%)+ Mulching 9.92 986 1833 1842 277 283 555 5.6 6.81 691 1349 1356
T+~ CaCl; (1.0%)+ Mulching 9.56 951 1792 1801 259 265 519 524 665 669 1376 1382
Tg- CaNO; (0.5%)+ Mulching 9.74 973 1849 1855 282 287 566 569 676 678 1363 1367
To- CaNO; (1.0%)+ Mulching 9.36 933 1767 1771 255 263 514 518 655 659 1302 1318
Tio- GA3 (25ppm) + Mulching 9.42 938 1732 1736 245 253 498 498 674 679 1287 1294
T1- GA3 (50ppm) + Mulching 9.22 918 1741 1751 239 245 481 484 607 611 1278 1281
T12- NAA (25ppm) + Mulching 9.08 901 1772 1778 234 238 469 472 617 621 1359 1366
Ti- NAA (50ppm) + Mulching 8.60 854 1736 1746 226 229 452 455 538 541 1321 1331
T4~ Control (Water spray without mulching) 8.00 806 1668 1671 224 226 443 450 531 538 1271 1277
C.D. (P=0.05) 0025 0023 0039 0031 045 080 082 065 025 024 0.26 0.27
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the harvest. Although at the end of storage, maximum
total sugars, reducing sugar and non- reducing sugar
were recorded with treatment having Borax @ 0.5 per
cent + mulching during both the year while, minimum
total sugars, reducing sugar and non- reducing sugar was
observed in control during both the years. Theseresults
elucidated the findings of Dutta (2004). Theincreasein
sugar may be due to break down of complex polymers
in to simple substances by hydrolytic enzymes. Boron
facilitated sugar transport within the plant and it was
also reported that borate react with sugar to form asugar-
borate complex (Gauch and Dugger, 1953).

It is obvious from data presented in Table 3 that
fruitsin all treatments showed 100 per cent marketability
up to six days of storage at room temperature. On 8
days of storage the maximum percentage of marketable
fruit wasfoundintreatment of GA, @ 50 ppm + mulching
followed by GA, @ 25 ppm + mulching as compared to
control. The percentage of marketable fruit on 10" days
of storage was maximumintreatment of GA, @ 50 ppm
+mulching followed by GA, @ 25 ppm + mulching and
minimum in control. It was also observed that on 12"
days of storage, treatment of GA, @ 50 ppm in
combination with mul ching showed maximum percentage
of marketable fruits followed by GA, @ 25 ppm +
mulching and NAA @ 50 ppm + mulching whereas
minimum in untreated control. Finally it was observed

that treatment of GA, @ 50 ppm + mulching was most
effectivein maintaining thefruit marketability throughout
storage period followed by the treatment of GA, @ 25
ppm along with mulching during first year. The results
showed more or less same trends during second year
also.

The increase in fruit marketability might be due
decreasein production of ethylenewhichisresponsible
for the fast ripening of fruits improved fruit colour
development and appearance (Cheour et al., 1990).
Almost similar results were obtained by the Khader,
(1991) in Dashehari mango. Tirmazi and Wills (1981)
have also observed longer shelf-life in mangoes from
the post harvest application of growth regulators.

During the first and second year, minimum fruit
weight loss after 12 days of storage was noticed in
treatment having GA, @ 50 ppm + mulching and this
trend was same after 6, 8 and 10 days of storage followed
by treatment having GA, @ 25 ppm + mulching. The
maximum weight |oss was observed with treatment T,
i.e. control after 12 daysof storage during both theyears
and this trend was also same after 6, 8 and 10 days of
storage. Thus, ageneral trend has been observed between
the concentrations of the chemical sused and thereduction
inweight loss of fruit during storage, and it was observed
that same chemical at one concentration was having same
effects at different period of storage.

Table 3 : Influence of pre-harvest foliar spray of nutrients and plant bio-regulators on shelf-life and ascorbic acid of fruit of mango cv.

DASHEHARI

Per cent marketable fruit at different Physiological loss Ascorbic acid (mg/100g)
storage period (Days) in weight (PLW)
Treatments Upto Upto8 Upto Up to (%) after 12 days At harvest At end of storage
6 days days 10days 12 days of harvesting period

- - - - I yr 1 yr I yr 1yr 1 yr I yr
T:- Mulching (Organic) 100 79.17 62.49 4333 26.44 2553 3078 3062 16.72 16.63
T,- Borax (0.5%)+ Mulching 100 78.71 72.91 57.30 21.88 1877 3592 3588 18.96 18.86
Ts- Borax (1.0%)+ Mulching 100 86.39 76.38 55.00 19.12 18.12 35.17 35.09 17.53 17.46
T4 K3SO4 (0.5%)+ Mulching 100 83.09 72.91 56.57 18.48 18.54 32.97 32.89 17.61 17.54
Ts- K2SO4 (1.0%)+ Mulching 100 85.19 74.99 57.00 18.90 1717 3548 3534 1821 18.11
Te- CaCl, (0.5%)+ Mulching 100 79.14 66.66 50.28 20.93 20.65 32.28 32.17 18.23 18.09
T+ CaCl; (1.0%)+ Mulching 100 79.31 68.74 55.40 21.09 20.70 33.46 33.38 18.01 17.92
Tg- CaNO; (0.5%)+ Mulching 100 85.12 66.66 50.45 19.75 19.80 34.08 33.98 18.98 18.87
To- CaNOs (1.0%)+ Mulching 100 82.23 54.16 47.00 21.67 1856 3311 3301 18.06 17.96
Tio- GAz (25ppm) + Mulching 100 9056  79.16 61.66 1557 1422 3535 3529 1767 1756
Tu- GAz (50ppm) + Mulching 100 9064 7917 64.40 1475 1122 3415 3412 1754 1743
T1- NAA (25ppm) + Mulching 100 81.00 73.19 58.41 18.10 16.80 3399 3391 17.75 17.69
Tis- NAA (50ppm) + Mulching 100 8368 7591 61.42 1810 1480 3346 3332 17.72 1763
T1s- Control (Water spray without mulching) 100 71.94 54.16 39.90 3182 31.66 2998 2989 1623 16.18
C.D. (P=0.05) - 6.73 13.65 15.79 - - 3.12 1.06 141 1.09
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The decrease in weight loss by the application of
GA, and NAA may be dueto itsrolein the maintenance
of fruit firmness, retardation of respiratory rates and
delayed senescence (Mika, 1983). Similar results have
been obtained by Raychaudhary et al. (1992) in guava.
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