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Effect of calcium and gibberellic acid on post-harvest
behaviour of papaya cv. Co2
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% ABSTRACT

A study was conducted in order to examine the efficacy four levels each of CaCl,, Ca{NO,), (1%, 2%, 3% and 4%
ogach) and GA, (50, 100, 150, and 200 ppm) on the post-harvest behaviour of papaya fruits. : size fruits
were harvested at the physiological maturity and treated in various treatments for 5 min. st room temperatu:2. The
ost-harvest treatment of papaya fruits in GA, @ 100 ppm and CaCl, @ 2% recorded ivtly the lowest tevel
foss in fruit weight, ripening percentage and rate of decay and have registered high fitmness, high TSS, high
scorbic acid content, titrable acidity and also higher score for sensory evaluation. The study suggests that both
@ 100 ppm and CaCl, at 2% as post-harvest dip could preserve the physiological changes and improve the

elf-life upto to nine days and the quality in papaya.

INTRODUCTION
Papaya is one of the most important trepical fruit
rmarily cultivated in India. The fruits are very rich
urce of Vit. A and Vit. C. Despite the fact that the
fruits are nutritionally rich, this crop could not be
-gxploited at the large scale due to high perishability
-and poor post-harvest storage facilities. The shelf-life
‘of papaya fruits is relatively shorter than other tropical
“fruits as a direct consequences of weak cell wall
“integrity. It was reported that the calcium chloride
“treatment of fruits protect them against post-harvest
_deterioration by binding with hydrolysis such as
-galacturonase and promote shelf-life. Further caicium
:has been shown to inhibit ethylene production and thus
lelay ripening (Al-Ani and Richardson, 2). It was
observed that the fruits that are rich in calciun are more
Hesistant to mechanical injury and post-harvest losses.
“The calcium treatment is known to prevent post-harvest
Hosses in ber and pear (Siddiqui and Gupta, 13). In
addition to this, there are few growth regulators believed
to promote shelf-life of papaya fruits. Mehta et al. (10)
suggested that GA, @ 100 ppm significantly suppress
the succinate activities of malate-dehydrogenase
during post-harvest ripening of papaya and thus retard
fipening. Singh and Singh (14) observed minimum
physiological loss in weight for mango fruits treated
with GA, @ 50 ppm under ambient conditions.
Therefore, an experiment was conducted to find out
the effect of CaCl,, Ca(NO,), and gibberellic acid on

the storage behaviour of papaya.
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MATERIALS AND METHODS

The uniform sized, firm and good looking papaya
cv. CO, which were harvested at proper physiological
maturity from healthy plants from a commercial orchard,
Periyakulam and were used for this study. The fruits
were washed, graded by the density gradation method
to select fruits having uniform maturity and only water
sinkers were used for storage studies. Tne iruils were
treated in different compounds, which consist four
levels of each CaCl,, Ca(NQ,), (1, 2, 3 and 4 %) and
GA, (50, 100, 150 and 200 ppm) along with a control.
The total number of treatments were thirteen replicated
five times in completely randomized block design
(CRBD). The harvested papaya fruits were soaked in
various treatment solutions for 5 min and :2pt fu
observations under ambient conditions. Each treatment
had fifteen fruits and sampled periodically on 1, 3, 6
and ¢ days after the treatment. The fruits were
assessed for physiological loss in weight, firmness, rate
of ripening, rate of decay, TSS, acidity, ascorbic acid
and sensory evaluation on appearance. The fruit
firmness was worked out by the method of Srivastava
et al. {15). The total soluble solids of fruits were
measured with the help of hand refractrometer. Titrable
acidity and ascorbic acid were determined as per the
AQOAC (1). The appearance, taste, flavour and texture
of each sample were evaluated organoleptically by a
panel of five judges using nine point hedonic scale
(Amerine et al., 3).

RESULTS AND DISCUSSION

The fruit weight ltoss during the storage was
significant regardless of soaking treatment in nutrient
solutions and growth regulator_(Table 1). The decline
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Table 1. Effect of calcium and gibberellic acid dip on changes in fruit weight, PLW, fruit firmness and percemage of ripen in papaya during storage.

8ce

Days after storage S

Treatment Fruit weight Phygiologtcal loss in weight (%) Firmness of fruit (kg/ cm) Percentage of ripening

18 3¢ g" g i 39 g g 18 3¢ e g 3« gr gn
CaCl, 1% 1.46 1.40 1.31 1.20 430 6.70 852 1777 820 4.00 200 140 2050 64.50 94.50
CaCl, 2% 1.53 1.46 1.40 1.31 464 371 6.77 1439 830 4.80 280 7230 . 1017 5017  79.30
CaCl, 3% 1.37 1.22 1.11 1.03 1142 862 710 2481 7.90 3.83 2.10 1.60 2430 6450 9430
CaCl, 4% 1.42 1.36 120 110, 455 1153 880 2300 840 457 230 190 2250 6517 9500
Ca(NQ,), 1% 1.37 1.28 1.11 1.00 6.35 13.32 9.89 2686 £.40 4.46 2.2) 1.63 21,50 6217 9420
Ca(NQ,), 2% 1.57 1.51 1.46 1.34 401 324 795 1441 8.00 4.87 2.87 240 1050 50.17 8220
Ca(NQ,), 3% 1.48 1.39 1.21 112 6.22 13.04 729 2441 8.43 4.56 249 1.83 2350 6417 94.30
Ca(NO,), 4% 1.27 1.21 1.11 0.98 525 8.44 1148 2320 8.13 4.27 2.03 1.50 25.17 67.67  98.20
GA, 50 ppm 1.43 1.35 1.27 1.16 525 5.99 842 1344 8.03 3.96 1.93 1.33 2550 6450 98.20
GA, 100 ppm 1.47 1.40 1.34 1.27 462 4.21 535 1352 807 4.97 3.00 2.50 550 47147 77.20
GA, 150 ppm 1.62 1.55 1.47 135, 4.38 5.29 7.70 1642 8.23 4.56 2.50 190 2233 6017 7720
GA, 200 ppm 1.45 1.39 1.30 1.21 441 59 743 1674  8.3C 4.37 213 150 2150 63.17 9520
Control 1.33 1.25 1.11 0.97 557 11.64 1245 2695 8.30 4.26 127 070 40.50 100.00 -
CD (P = 0.05) 0.08 0.08 0.08 0.08 112 2.06 1.1 284 018 0.13 0.16 0.15 115 0.98 2.50
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Table 2. Effect of calcium and gibberellic acid on healthy and decay per cant of fruits, TSS, titrable acidity and ascorbic acid of papaya during storage.

Treatment Healthy Decayed Days after storage .

fruits at  fruits at : - .

9" day 9" day TSS ("Brix) Titrable acidity (%) Ascorbic acid (mg/g 100 g)

(%) (%) - ‘ v l

1st 3rd 6th gth  1st 3rd 6th gth 1st 3rd 6th gth

CaCl, 1% 81.0 19.0 6.83 840 1140 . 9.60 ©012 , 0.1 0.09 006 2176 2872 3572 4167
CaCl, 2% 90.0 10.0 7.10 880 1080 1180 013 0.12 0.1 007 2256 26.54 3844 3851
CaCl, 3% 72.0 280 ~ 690 860 1210 r 960 013 013 012 006 2239 2815 3327 4153
CaCl, 4% 710 29.0 7.00 9.00 1110 @ 9.40 0.12 0.12 0.11 0.06 2056 27.34 3246 4291
Ca(NO)), 1% 75.0 25.0 6.90 850 11.30 9.60 0.13 0.11 0.10 0.08 2093 26.02 31.09 41.08
Ca(NO,}, 2% 88.0 12.0 7.00 8/50 11.80 11.00 0.13 0.12 0.10 007 2133 2820 3433 40.21
Ca(NO,), 3% 75.0 25.0 700 880 11.90 9.70 0.13 0.12 0.10 0.06 21.81 2682 3292 4125
Ca(NO,), 4% 70.3 29.7 7.37 880 1150 9.00 0.14 0.13 0.1 0.06 2186 2788 3538 4342
GA, 50 ppm 75.8 247 7.30 9.00 11.50 9.60 0.12 0.1 0.10 0.06 23.65 3047 3750 42,05
GA, 100 ppm 95.0 5.0 7.20 .00 1050 1250 0.11 0.1 0.10 0.08 22.77 2559 3327 4685
GA, 150 ppm 80.0 20.0 7.20 880 1180 1010 012 0.1 0.10 0.07 2261 2761 3463 40.63
GA, 200 pm 78.0 220 7.0u 8.70 11.70 9.70 0.12 0.11 0.10 0.06 2236 2848 3612 41.13
Control 40.0 60.0 6.77 8.60 1220 9.07 013 0.11 0.10 005 2278 3055 3783 4037
CD (P = 0.05) 27 27 0.29 0.34 0.37 0.47 0.003 0.003 022 0.002 1.24 0.96 1.78 0.66
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in fruit weight during storage primarily attributed to the
losses in moisture through physiological processes
such as evaporation and transpiration (Roy and
Pandey, 12). The post-harvest loss of fruit weight was
significantly diminished by treating the fruit in growth
regulator and calcium solution. Among the treatments,
fruits treated with GA, @ 150 ppm for 5 min., had
effectively reduced the moisture losses and maintained
higher fruit weight even at 9 days of storage. This

.. treatment was comparable to the fruits treated in 2%

CaCl,. The physiological loss in fruit weight was
. smmﬂcanﬂy circumvented by post-harvest treatments.
\ On the 9" day of the storage, the fruits tréated with
100 ppm GA, recorded the lowest cumulative
physiological floss in weight and treatment was similar
to soaking the fruits in 2% CacCl, solution. The data
suggest that fruits treated in GA, or CaCl, had the
reduced the rate of respiration and other degradative
physiological processes that resulted in minimum loss
“of weight. Similiar findings were reported for mango
by Moottoo (11).

The rapid ioss in firmness during storage’is usually
associated with accelerated hydrolytic enzymes (Lazan
et al., 9). Post-harvest treatments assisted the papaya
fruits to maintain firmness even after several days of
storage (Table 1). Fruits treated in CaCl, solution @
2% retained good cell wall integrity as a consequence
ot influx of calcium that could have helped in thickening
of calcium pectate in the cell wall that assisted in
prolonged sheli-life (Wills et al., 1881). The data cn
ripening percentage increased linearly with the time of
storage regardiess of growth regulator or nutrient
solution treatments, However, fruits treated in GA, @
100 ppm or 2% CaCl, could delay the ripening process
and extended the shelf-life of fruits even after 9 days
of storage, while the untreated fruits reached the
complete ripening within 6 days. Calcium is important
in the maintenance of celi wall integrity in plants. Heavy
influx of external or internal calcium resuits to inhibit
the ripening process due to the reduction in enzymatic
activity that are ciosely relatad 10 ethylene evolution.
The data are in conformity with the findings of Conway
(6) who suggested that calcium treatment significantly
reduced the rate of ripening as a result of enhanced
endogenous levels of auxin and cytokinin.

Percentage of decayed fruits were observed at the
last day of storage. The percentage of decayed was
significantly highest in the control as against the treated
fruits-in CaCl,, Ca(NO,), or GA, The treated fruits were
less vulnerable to physnologlcal deterioration.
Consequently spoilage of treated fruits was relatively
lower and thus registered least percentage of decayed
fruits. This result was in line with Singh and Singh (14}.

During the ripening of fruits, the total soluble solids
{TSS) enhanced with the progress of time as a
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consequence of conversion of starch into suga,-szf-;
{Khumbhar and Desai, 8). The TSS values i mcreas%
linearly from 3 day till the end of the experimeng
However, the pattern of ripening differed significan
with post-harvest treatments (Table 2). Fruits treateq’,‘g
in GA, @ 100 ppm and CaJll, @ 2% had maintaineq'*
higher TSS during the storage The maintenance of
TSS in stored fruits may be due to the decline i
hydrolytic enzymes that are associated with fnm“
ripening (Balakrishnan, 4). ;
Titrable acidity of papaya fruits decreased with the
advancement of ripening process regardiess of post-#:
harvest treatments (Table 2). Fruits treated in GA_ @-
100 ppm and CaCl, @ 2 % has mainiained hlghar’zg
titrable acidity value at the end of 9" day. Thi.s suggest-
that post-harvest treatments with GA, or calcium could -
be ascribed for delay in the fruit detenoratton process. .
Siinilar observations were reported for sapota by%
Gautam and Chundawat (7). Ascorbic acid content of.
the fruit increased as the period of storage alsu
increased in all the treatments (Tcble 2). Fruits treated
with GA, @ 100 ppm recorded the highest acidity,”
which indlcates slow ripening. This was in line with the
findings of Banik et al. (5) in sapota. Post-harvest
treatments of fruits with GA, @ 100 ppm and CaCl, @
2% had recorded the highest score for organoleptic
evaiuation, which influence the quality parameter such
as colour, texture and thereby improved acceptability.
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