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Abstract : The three varieties of custard apple were subjected to various preharvest chemicals and plant growth regulators
treatments, viz., CaCl, @ 2%, KNO, @2 %, GA,@ 50 mg/l, NAA @ 50 mg/l and no spray. Then mature, uniformed sizesfruit were
harvested and observation were recorded under ambient storage condition. Balanagar recorded maximum fruit weight (180.32 g),
volume (109.42 cc) and pulp weight per fruit (90.52 g) while minimum peel weight per fruit (53.87 g) and seed weight per fruit (10.43
g) recordedinLocal variety at harvest. GA, @ 50 mg/l were found to best since they have maximum fruit weight (159.60 g), volume
(96.85 cc) and pulp weight per fruit (79.54 g) at harvest. In case of fruit diameter (7.39 cm, 7.09 cm) in both factorswere recorded
maximum at 3" day of storage. CaCl, @ 2 % recorded minimum PLW (23.54 % at 6™ day) and spoilage percentage (32.22 %) and
maximum fruit firmness (0.25 kg/cm? at 6" day), shelf-life of fruits (7.25 days) and marketable fruit percentage (67.78 %) during
storage. Thus, it can beinferred from the study that Balanagar variety and GA, @ 50 mg/| rated as most acceptable and superior,
over all the other treatmentsin term of physical parameters and in term of quality and shelf-life CaCl, @ 2 % treatment observed
during ambient storage.
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INTRODUCTION life of custard apple fruit will be an advantage to the
growers (Gohlani and Bisen, 2012). Chemicalsand plant
growth regulator are very essential substances for
increased the physical parametersand shelf-life of fruit.
Among various chemicals, calcium is known to be
essential plant nutrient involved in a number of
physiological processes concerning membrane structure,

Custard appleis hardy in nature which require dry
climate with mild winter. Moreover, the area under
custard apple cultivation isincreasing day by day inthe
State. The mature fruits after harvest ripen quickly and
become excessively soft at ambient condition and become
unfit for consumption. Therefore, the increase in shelf
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function and enzyme activity (Jones and Lunt, 1970).
Whereas, among the various plant growth regulators,
gibberellic acid in proper concentration and application
at appropriate time enhance the setting and retention of
fruits, increase the yield, improve the physical and
chemical characteristicsand extend the shelf-life of fruits.
Now-a-day, plant growth regulators are given
considerableimportancefor their valuein regulating the
various growth and devel opment processin plant. They
are useful in increasing the size and thereby increase
thefruit yield and also improved quality of fruits. Use of
plant growth regulators has become more popular in
increasing theyield and quality particularly in horticultural
crops. Thevarious chemicalsand plant growth regulators
also decrease the physiological loss in weight and
increasethe shelf-life through delaying ripening process,
increase in firmness, reduced respiration, reducing the
incidence of physiological disorder and storagerots. The
main obj ective of present investigation wasfind out the
preharvest effect of CaCl,, KNO,, GA,and NAA at
specific concentrations on some physical and biochemical
parameters of custard apple fruits.

MATERIAL AND METHODS

The investigation was conducted at Horticultural
Research Farm and P.G. Laboratory, Department of
Horticulture, B.A. College of Agriculture, Anand
Agricultural University, Anand, during Kharif-Rabi of
theyear 2015. There were fifteen treatments embedded
in Completely Randomized Designwith factorial concept
replicated thrice. Fifteen uniform sizetree of each variety
of custard apple were selected and sprayed with
different chemicals (CaCl, @ 2% and KNO, @ 2 %)
and different level of plant growth regulators (GA, @
50mg/l and NAA @ 50 mg/l) and no spray at fifteenth
days before harvest. Thedetailsof thetreatmentsapplied
inthe present investigation were T, Balanagar + CaCl,
@2%, T,: Balanagar + KNO, @ 2 %, T.: Balanagar +
GA, @50 mg/l, T,: Balanagar + NAA @ 50 mg/l, T,
Balanagar + no spray, T, Sindhan + CaCl, @ 2 %, T
Sindhan + KNO, @ 2 %, T, Sindhan + GA, @ 50 mg/
I, T,- Sindhan+NAA @50 mg/l, T, : Sindhan + no spray,
T,,: Local + CaCl, @2 %, T ,: Local + KNO, @ 2 %,
T, :Local + GA, @50 mg/l, T :Local + NAA @50
mg/l, T .: Local + no spray.

Themature and uniform sized fruitswere harvested
fromthe representative treesand kept in ambient storage
condition where observations were recorded regarding

the physical parameters of fruits. Data were recorded
periodically and analyzed statistically following the
Complete Randomized Design as outlined by Panse and
Sukhatme (1967). Fruit weight, pul p weight per fruit, pedl
weight per fruit, seed weight per fruit was recorded by
electrical weight balancein gram, fruit diameter by digital
vernier calipersin cm, fruit volume by water displacement
method in cc and the observations were recorded at
harvest to 6™ day of storage (Madhavi et al., 2005 and
Vijayalakshmi et al., 2004).

RESULTS AND DISCUSSION

Theresults obtained from the present investigation
as well as relevant discussion have been summarized
under following heads:

Physical parameters :

Theresults obtained from the present investigation
indicated that, preharvest treatments of variouschemicals
and PGRs influenced on the physical characteristics of
custard apple fruit under ambient storage condition and
presented in Table 1 to 4.

Balanagar variety registered significantly highest
fruit weight at harvest upto fully ripening stage under
ambient storage condition ascompared to other varieties.
These might be due to genetical difference among the
varieties. Similar, results were reported by Rao and
Subramanyam (2011) in custard apple and Ulemale and
Tambe (2015) in guava. The fruits preharvest sprayed
with GA, @ 50 mg/I retained significantly highest fruit
weight (159.60 g) at harvest as compared to other
treatments. It might be due to gibberellic acid promotes
the cell elongation and cell enlargement of fruit. Similar
result was al so reported by Jagtap et al. (2013) in Kagzi
lime, Kumar and Sharma (2016) in grape and Lal et al.
(2013) in guava. This was gradually decreased during
storage period upto 6" day and significantly maximum
fruit weight (114.11 g) was reported with CaCl, @ 2 %
treatment at fully ripening stage. It might be due to
minimum loss of moisture in fruit and maintenance of
firmnessof fruit by cal ciumwhich decreased theenzyme
activity responsiblefor disintegration of cellular structure
and decreased the gaseous exchange. The present
investigation is in conformity with result reported by
Kirmani et al. (2013) in plum and Jayachandran et al.
(2005) in guava.

The fruit volume were recorded significantly
maximum in Balanagar variety at harvest upto fully
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ripening stage under ambient storage condition. A similar
view was also shared by Patidar et al. (2012) in guava.
The fruit volume then gradually decreased upto fully
ripening stage under the ambient storage condition. The
decreased fruit volume during storage period may be
dueto the shrinking of fruit dueto transpiration (Kirmani
etal., 2013). The plantsof custard apple were preharvest
sprayed with GA, @ 50 mg/I reported significantly
highest fruit volume (96.85 cc) at harvest as compared
to no spray treatment which was gradually decreased
but remain significantly highest (70.35 cc) at 6" day with
CaCl, @ 2 % treatment under the ambient storage
condition. It might be dueto calcium decreased theloss
of weight by maintenance of the fruit firmness,
retardation of respiratory rate and delayed senescence
(Yadav and Shukla, 2009). Increase volume of fruit with
GA, sprays were possibly due to accelerated rate of
fruit growth. Exogenous application of GA,promoted cell
enlargement and cell division. The present investigation
isin conformity with the result reported by Singh et al.
(2009) and Katiyar (2008) in guava.

The fruit diameter was reported significantly
maximum in Balanagar variety at harvest upto fully
ripening stage under ambient storage condition. Similar

view was also shared by Singh et al. (2013) in guava.
The plants of custard apple were preharvest sprayed
with GA, @ 50 mg/l recorded significantly highest fruit
diameter at harvest upto fully ripening stage as compared
to other treatments. This might be due to compounds of
gibberellic acid promotes the cell elongation and cell
enlargement of fruit (Jagtap et al., 2013).

Thefirmness of fruits decreased during the storage.
Thefruit firmness of different varietiesof custard apple
wasrecorded non-significant at harvest upto full ripening
stage under the ambient storage condition. The
preharvest treatment with CaCl, @ 2 % showed the
highest fruit firmness as compared to no spray treatment
during 3“day (4.20 kg/cm?), 4™ day (1.50 kg/cm?), 51
day (0.59 kg/cm?) and 6™ day (0.25 kg/cm?) in custard
apple fruit while showed non-significant effect during
1%, 2™ and 3 day under ambient storage condition.
Preharvest sprayswith CaCl,, retained highest firmness.
It was probably due to added calcium in peel and pulp
which helped to maintain the structure and function of
cell wall (Ramkrishna et al., 2001). Similar view also
reported by Saran et al. (2004) in ber and Vandana et
al. (2015) in Jamun.

The physiological loss in weight of custard apple

Table 1: Effect of different varietiesand preharvest application of chemicalsand PGRs on fruit weight and fruit volume (cc) of custard apple

Fruit weight (g)

Fruit volume (cc)

Treatments At

At

harvest 1%day 2Yday 3%day 4"day 5"day 6"day harvest 1%day 2Yday 3%day 4"day 5"day 6"day
Varieties
Vi 180.32 176.60 17289 169.35 15345 14596 13143 10942 107.17 10492 10277 9312 8857 79.76
V, 136.67 133.63 130.89 12842 11529 109.85 99.21 82.94 81.09 79.43 7763 6996 66.66 60.20
V3 12826 12553 12290 12020 10834 10313 90.69 7783 7618 7458 7295 6574 6258 5503
SE. 3.34 3.27 321 3.13 2.86 2.87 2.72 2.02 1.98 1.95 1.90 1.73 1.74 1.65
C.D. (P=0.05) 9.65 9.44 9.26 9.06 8.25 8.29 7.85 5.86 5.73 5.62 5.50 5.00 5.03 477
Chemicalsand PGRs
C, 15146 14853 146.74 14453 13561 126.70 11593 9191 90.14 89.04 8751 8230 7689 70.35
C; 14629 14336 14145 13872 12798 12147 11002 8877 8699 8584 8418 7766 7371 66.77
Cs 159.60 156.19 15257 148.68 133.72 12824 11411 96.85 94.78 92.58 90.22 8115 7782 69.25
Cy 14837 14517 14149 13831 12356 11940 10738 90.03 8810 8586 8393 7498 7246 6516
Cs 136.35 133.00 12889 12641 10760 10241 8810 8274 8071 7822 7671 6530 6214 5346
SE. 4.32 4.22 414 4.05 3.69 3.71 351 2.62 2.56 251 2.46 2.24 2.25 2.13
C.D. (P=0.05) 1246 1219 1165 11.95 10.65 10.71 10.14 7.56 7.39 7.25 7.10 6.46 6.50 6.15
Interaction (V x C)
SE+ 7.47 7.31 7.17 7.01 6.39 6.42 6.08 454 4.43 4.35 4.26 387 390 3.69
C.D. (P=0.05) NS NS NS NS NS NS NS NS NS NS NS NS NS NS
CV.% 8.72 8.72 8.73 8.73 8.80 9.30 9.83 8.72 8.72 8.73 8.73 8.80 9.30 9.83

Note:- V;- Balanagar, V,- Sindhan, Vs- Local, Ci- CaCl, @ 2%, Co- KNO; @ 2%, Cs-GA3 50 mg/l, C»-NAA 50 mg/l and Cs-No spray NS= Non-significant
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fruit increased at harvest upto fully ripening stage. The
lowest physiological loss in weight was recorded in
Balanagar variety during 1% day (2.07 %) as compared
to another varieties whereas, the physiological lossin
weight during the 2™ day upto 6" day observed non-
significant effect in three varieties of custard apple under
ambient storage condition. In present investigation, the
fruits preharvest spray with CaCl, @ 2 % recorded
lowest physiological lossin weight during 1% day upto 6"
day as compared to no spray treatment under ambient
storage condition. The decreased in weight loss by
application of calcium might be due to its role in the
maintenance of the fruit firmness, retardation of
respiratory rate and delayed senescence (Yadav and
Shukla, 2009). Similar view was also reported by
Ramkrishna et al. (2001) in papaya and Kirmani et al.
(2013) in plum.

The pulp weight per fruit wasrecorded significantly
highest in the Balanagar variety at harvest (90.52 g) and
fully ripening stage (48.34 g) under ambient storage
condition. Thismight bedueto fruit weight of Balanagar
was highest as compared to other varieties. Similar results
were reported by Rao and Subramanyam (2011) in
custard apple and Chaudhary et al. (2012) inguava. The

plants of custard apple were preharvest sprayed with
GA, @ 50 mg/l reported significantly highest pul p weight
per fruit (79.54 g) at harvest while, CaCl, @ 2 %
treatment treatment recorded highest pulp weight per
fruit (46.85 g) at fully ripening stage as compared to no
spray treatment under ambient storage condition. The
increased in pulp weight might be due to accumulation
of morewater and food substancesin thearil alongwith
increase in size of cell and intercellular space reported
by Brahmachari and Rani (2000) inlitchi fruits. Calcium
applications had been known to be effectivein membrane
functionality and intergrity mai ntenance which may be
the reason for the lower weight loss found in calcium
treated fruits reported by Karemera and Habimana
(2014) in mango.

The peel weight per fruit was observed lowest in
Local variety at harvest (53.87 g) and at fully ripening
stage (49.48 g). It might be due to fruit weight of Local
variety was lowest as compared to Balanagar and
Sindhan varieties of custard apple. Similar view was also
observed by Rao and Subramanyam (2011) in custard
apple. The peel weight decreased during the storage
might be dueloss of water by transpiration from the peel.
Theeffect of chemicalsand plant growth regulatorswas

Table 2 : Effect of different varieties and preharvest application of chemicals and PGRs on fruit diameter (cm) and fruit firmness (kg/cm?) of

custard apple

Treatments Fruit diameter (cm) Fruit firmness (kg/em?)

Atharvest 1%day 2™day 3%day 4"day 5"day 6"day Atharvest 15day 2™day 3%day 4"day 5"day 6" day
Varieties
Vi 7.27 7.33 7.38 7.39 7.38 7.33 7.30 18.19 14.58 11.40 3.59 121 0.50 0.19
V, 6.44 6.50 6.73 6.74 6.73 6.70 6.88 18.14 14.43 11.30 347 1.20 0.50 0.18
V3 6.27 6.32 6.34 6.36 6.35 6.32 6.27 18.23 14.66 11.19 341 1.16 0.49 0.18
SE. + 0.14 0.15 0.15 0.15 0.15 0.15 0.14 0.31 0.22 0.12 0.09 0.03 0.02 0.003
C.D. (P=0.05) 0.39 0.43 0.43 0.43 0.42 0.43 0.42 NS NS NS NS NS NS NS
Chemicalsand PGRs
C, 6.66 6.71 7.08 7.09 7.08 705 7.01 1858 15.04 11.68 4.20 150 0.59 0.25
C 6.58 6.64 6.68 6.69 6.68 6.65 6.96 1810 1433 11.12 331 129 0.57 0.19
Cs 7.15 7.19 7.22 7.23 7.22 7.18 7.17 18.11 14.39 11.38 3.47 1.36 0.57 0.20
Cy 6.60 6.65 6.69 6.70 6.69 6.66 6.63 18.07 14.68 11.29 3.38 1.30 0.56 0.18
Cs 6.32 6.38 6.43 6.45 6.43 6.38 6.30 18.07 14.35 10.99 3.10 0.51 0.20 0.004
SE. = 0.17 0.19 0.19 0.19 0.19 019 017 0.40 0.28 0.16 0.11 0.04 0.01 0.01
C.D. (P=0.05) 0.50 NS 0.55 0.55 0.55 056 054 NS NS NS 0.33 0.11 0.03 0.01
Interaction (V x C)
SE. + 0.30 0.33 0.33 0.33 0.33 0.33 0.32 0.69 0.49 0.28 0.19 0.07 0.01 0.007
C.D. (P=0.05) NS NS NS NS NS NS NS NS NS NS NS NS NS 0.02
CV.% 7.84 8.53 8.40 8.43 8.40 852 819 6.58 5.77 4.27 9.69 8.77 5.53 6.97

Note:- V- Balanagar, V,- Sindhan, Vs- Local, Ci- CaCl, @ 2%, Co- KNO; @ 2 %, Cs- GA3 50 mg/l, C,~ NAA 50 mg/l and Cs- No spray

NS= Non-significant
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Table 3: Effect of different varieties and preharvest application of chemicalsand PGRson physiological lossin weight (%) of custard apple

Treatments Physiological loss in weight (%)

1% day 2" day 39 day 4" day 5" day 6" day
Varieties
Vi 2.07 415 6.11 15.05 19.17 27.30
V, 2.22 4.22 6.02 15.63 19.69 27.52
V3 213 4.20 6.28 15.62 19.67 29.38
SE+ 0.04 0.08 0.12 0.35 0.61 0.72
C.D. (P=0.05) 0.12 NS NS NS NS NS
Chemicalsand PGRs
C, 194 313 4.59 10.51 16.44 2354
C 201 3.30 5.17 12.54 16.96 24.90
Cs 214 4.39 6.84 16.24 19.52 28.52
Cy 217 4.64 6.77 16.74 19.56 27.80
Cs 2.45 5.49 7.30 2114 25.08 35.58
SE. + 0.05 0.10 0.16 0.46 0.78 0.94
C.D. (P=0.05) 0.15 0.31 0.46 131 2.26 2.70
Interaction (V x C)
SEt 0.09 018 0.28 0.79 1.36 1.62
C.D.(P=0.05) NS NS NS NS NS NS
CV.% 7.63 7.92 7.85 8.84 12.05 10.00

Note:- V;- Balanagar, V- Sindhan, V- Local, C;- CaCl, @ 2%, C,- KNO; @ 2 %, C3- GA3 50 mg/l, C,~ NAA 50 mg/l and Cs- No spray
NS= Non-significant

Table4 : Effect of different varieties and preharvest application of various chemicals and PGRs on custard apple fruit

Pulp weight per fruit (g) Peel weight per fruit (g) Seed weight per fruit (g)
At fully At fully At fully . :
At A At S At S Marketable Spoilage Shelf-life

Treatments ripening ripening ripening e (0 o

harvest stage harvest stage harvest stage fruits (%) (%) (Days)
Varieties
\'21 90.52 48.34 74.81 68.72 14.67 14.36 63.33 36.67 6.59
V, 67.58 36.25 56.70 52.08 11.12 10.87 62.67 37.33 6.53
V3 64.50 30.99 53.87 49.48 10.43 10.21 60.67 39.33 6.47
SE. + 1.58 1.35 148 1.35 0.29 0.28 144 1.44 0.10
C.D. (P=0.05) 4.56 391 4.26 391 0.83 0.82 NS NS NS
Chemicalsand PGRs
Cy 75.46 46.85 62.92 57.80 12.29 12.05 67.78 3222 725
C, 74.08 42.30 61.01 56.04 11.92 11.68 63.33 36.67 6.64
Cs 79.54 40.97 65.91 60.55 12.88 12.59 65.56 34.44 6.97
Cy 74.49 38.82 61.77 56.74 12.07 11.81 63.33 36.67 6.79
Cs : No spray 67.44 24.47 57.35 52.69 11.20 10.95 51.11 48.89 5.00
SE. + 2.04 1.75 1.90 1.75 0.37 0.37 1.86 1.86 0.13
C.D. (P=0.05) 5.89 5.05 NS NS NS NS 5.37 5.37 0.36
Interaction effect (V x C)
SE. + 3.53 3.02 3.30 3.03 0.64 0.63 3.22 3.22 0.22
C.D. (P=0.05) NS NS NS NS NS NS NS NS NS
CV.% 8.25 13.62 9.24 9.24 9.24 9.31 8.96 14.76 5.78

Note:- V ;- Balanagar, V- Sindhan, Vs- Local, C;- CaCl, @ 2%, C,- KNO; @ 2 %, Cs- GA3 50 mg/l, Cs- NAA 50 mg/l and Cs- No spray
NS= Non-significant
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found non-significant on peel weight per fruit at harvest
and fully ripening stage under ambient storage condition.

The seed weight per fruit was observed lowest in
Local variety at harvest (10.43 g) and fully ripening stage
(10.21 g) ascompared to other varieties of custard apple
under ambient storage condition. It may be dueto smaller
size of fruit of Local variety as compared to Balanagar
and Sindhan varieties. Similar view was also shared by
Rao and Subramanyam (2011) in custard apple. The
preharvest effect of chemicals and plant growth
regulatorswas found non-significant on seed weight per
fruit at harvest and fully ripening stage under ambient
storage condition.

The result indicates non-significant effect on
marketable fruits (%) by different varieties of custard
apple. The preharvest applications of CaCl, @ 2 %
recorded significantly highest marketablefruit (67.78 %)
as compared to other treatments under ambient storage
condition. It might be dueto cal cium decrease the spoiling
of fruit by reduction in process of respiration whereas,
the calcium plays number of roles such as an increase
thefruit firmnesswhich leadsbenefitslike d ower ripening
and increased the shelf-life (Karemera and Habimana,
2014).

Theresult indicatesnon-significant effect on spoilage
percentage of fruitsby different varieties of custard apple.
The custard apple plants were preharvest sprayed with
CaCl, @2 % found significantly lowest spoilage (32.22
%) as compared to no spray treatment under ambient
storage condition. It might be dueto calcium compounds
significantly thickened the middle lamella of fruit cells
owing to increased deposition of calcium pectate and
thereby maintained the cell wall rigidity which inhibits
the penetration and spread of pathogensin fruits (Gupta
et al., 1987). These results are in accordance with the
findingsof Vandanaet al. (2015) in Jamun, Jawandha et
al. (2007) and Yadav and Shukla (2009) in ber.

The result indicates non-significant effect on
shelf-lifeof fruitsby different varieties of custard apple.
The shelf-life of custard apple fruits was significantly
extended when treeswere preharvest sprayed with CaCl,
@ 2 % (7.25 days) as compared to no spray treatment
under ambient storage condition. It might be due to the
calcium plays number of roles such as an increase the
fruit firmnesswhich leads benefits like slower ripening
and increased the shelf-life. The present investigationis
in conformity with theresultsreported by Karemeraand
Habimana (2014) in mango.

The interaction effect between different varieties
and preharvest application of variouschemicalsand plant
growth regulators were found non-significant on fruit
weight, fruit volume, fruit diameter, fruit firmness,
physiological lossin weight, pulp weight per fruit, peel
weight per fruit, seed weight per fruit, shelf-life of fruits,
marketable fruits (%) and spoilage (%) under ambient
storage condition.

Onthebasisof finding of the present investigation,
it can be concluded that among the different varieties,
Balanagar whereas, among various preharvest treatments
of chemicalsand PGRs, GA, @ 50 mg/I treatment found
significantly highest thefruit weight, fruit volume, fruit
diameter, pulp weight per fruit of custard apple. While,
CaCl, @ 2 % was effective and found promising for
increasing fruit firmness, shelf-life and marketablefruits
by the reducing physiological lossin weight and spoilage
of fruits.
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