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Effect of foliar nutrition of calcium and sulphur
on pulp quality attributes and shelf-life of papaya
(Carica papaya L.)
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Kavitha

Abstract

The present experiment involved the foliar application of calcium (Ca (NOs)2) and sulphur (K2SO4)
independently or in combination at two levels (0.25 % and 0.5 %) with micronutrients (zinc sulphate @
0.5% and boric acid @ 0.1%)) at 39, 5" and 7t months after planting along with the recommended dose
of fertilizers (50:50:50 g NPK /plant @ bimonthly interval). The present study revealed that the foliar
application of both calcium (0.5%), sulphur (0.5%) and micronutrients (zinc sulphate @ 0.5% and boric
acid @ 0.1%) along with the recommended dose of fertilizers (T7) increased the lycopene (3.36 mg/100g)
and B-carotene content (2.36 mg/100g) of the papaya fruits. Shelf-life of the fruits was extended upto
6.20 days in T3 (0.5 % Ca (NOs)2) followed by 6.00 days in T7 (0.5 % Ca (NO3)2+ 0.5 % K2SOa4). The
treatment, T7 (0.5 % Ca (NOz3)2+ 0.5 % K2S0a4) recorded low PLW (7.28 %) at the end of 5" day. Based
on the overall results, the foliar application the secondary nutrients (Ca (NOs)z (0.5 %) + K2SO4 (0.5) %)
and micronutrients (zinc sulphate (0.5%) + boric acid (0.1%) along with recommended dose of NPK at
50g at bimonthly intervals improved the quality attributes and shelf-life of papaya.
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Introduction

Papaya (Carica papaya L.), also known as ‘wonder fruit of the tropics’ is native of Tropical
America (Singh, 1990) 8 and it belongs to the family Caricaceae. It was introduced to India
in the 16™ century from Malacca. It is an important fruit crop occupying an area of about 1.36
lakh hectares with an annual productivity of 44.86 MT/ ha (NHB, 2018) % in India. In India,
papaya is widely distributed in Andhra Pradesh, Gujarat, Karnataka, West Bengal, Madhya
Pradesh, Maharashtra and Tamil Nadu.

Papaya is known for its rich source of carotenoids, vitamin A content (2020 1U/100g) along
with the minerals mainly the iron, calcium and phosphorus. In addition, it also has lower sugar
levels when compared to many other tropical fruits. Papaya is highly valued for the proteolytic
enzyme ‘papain’ extracted from immature fruits. Apart from direct consumption, papaya fruits
are also widely used in preparation of various value added products such as jam, jelly, tutti-
frutti, marmalade, nectar, wine, syrup, dehydrated flakes and baby foods. Thus, it is highly
appreciated as a favourite fruit among the consumers.

Besides having a rich source of vitamins and carotenoids, papaya has a relatively shorter shelf-
life and is characterized by increased respiration and ethylene evolution during ripening
leading to fruit softening and easy susceptibility to postharvest diseases as well as losses.
Postharvest loss in papaya is reported to be 40-100%. Thus, there is a need to intervene certain
techniques to improve the shelf-life and quality attributes of papaya. Calcium is an important
secondary nutrient known to improve the cell wall integrity, thereby reducing the postharvest
losses. On the other hand, sulphur is a component of various enzymes and vitamins. The
application of sulphur also plays a key role in delaying the ripening process (Kumar and
Kumar, 2007) ¢ and also it has a limited role in enhancing the lycopene content of the fruits to
a certain extent (Zelena et al., 2009) 2. Mohammed et al. (2015) [ reported that sulphur had
positive effect on the red colouration of tomato fruits. Therefore, to investigate the influence of
these two secondary nutrients, attempts were made in the present study through foliar
application on quality and shelf life of papaya.
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Materials and Methods

A field experiment was conducted at the College orchard,
Horticultural College and Research Institute, TNAU,
Coimbatore to assess the influence of foliar application of
calcium and sulphur on quality and shelf life of papaya during
the year 2015 — 2016. Soil type of the experimental field was
sandy clayey loam with pH, EC, available N, P and K of 7.93,
0.69 dS/m, 213 kg/ha, 11 kg/ha and 705 kg/ha respectively.
Calcium nitrate and potassium sulphate were used as the
source for calcium and sulphur, respectively. The study
involved eight treatments viz., T; - Recommended NPK dose
(bimonthly dose of 50:50:50 g /plant) + Micronutrients (zinc
sulphate @ 0.5% and boric acid @ 0.1%), T2- T1+ 0.25 % Ca
(NO3)2, T3-T:+05% Ca (NO3)2, Ta- T1+ 0.25 % K3SOq4, Ts
- T1+ 0.5 % K3SO4, Ts - 0.25 % Ca (NO3) o+ 0.25 % K3SOy4,
T7- 0.5 % Ca (NO3)2+ 0.5 % K;SO4 and Ts - NPK — RDF
alone, with three replications in randomized block design. The
seedlings of papaya (45 days old) were transplanted in the
field adopting a spacing of 1.8m X 1.8m. Regular cultural
operations were followed as per the recommendations given
in the Crop Production Guide (TNAU, 2014). The
micronutrient sprays as well as calcium and sulphur were
given through foliar application at 3, 5" and 7" month after
transplanting.

Observations were taken on yield parameters such as fruit
yield (kg/plant). The fruits were harvested at colour break
stage and were subjected to estimation of various yield and
quality parameters viz., TSS, acidity, ascorbic acid, total
sugars, reducing and non-reducing sugars, B-carotene and
lycopene content. The fruits were kept at ambient condition
(temperature: 27+3°C, RH: 60+£5%) to estimate the shelf-life
(days) and physiological loss in weight (%). The TSS was
measured using hand refractometer, total sugars (%) was
determined by the method of Hedge and Hofreiter (1962) [
while reducing sugars (%) and non- reducing (%) were
determined by the method as suggested by Somogyi (1952)
1291, Acidity was estimated as per A.O.A.C method (1960) [,
Ascorbic acid (mg/100 g) content of the fruit was estimated as
per the method of Rosenberg (1945) [, R-carotene (mg/100
g) was estimated by the method as suggested by Rodriguez-
Amaya et al. (1983) ['61 while lycopene content (mg/100 g) of
the fruit was estimated as per the method by Ranganna (1977)
(141 The data recorded on the above mentioned attributes were
analysed statistically (Panse and Sukhatme, 1967).

Results and Discussion

Yield and quality attributes

In this study, the application of 0.5 % Ca (NOs), +0.5 %
K2SO04 (T7) along with micronutrients registered higher fruit
yield per plant (47.54 kg/plant) (Table.1). Increase in yield in
this treatment (T7) may be due to the enhanced photosynthetic
assimilation favoured by higher leaf number and leaf area,
improved flowering, improved fruit set and fruit retention.

In the present study, the effect of foliar application of
secondary nutrients had a significant influence on the quality
attributes of papaya fruits (Table. 1). The increase in TSS
(13.12 ° Brix), total sugars (12.24 %) and non-reducing
sugars (1.96 %) was observed due to the foliar application of
0.25 % K3SO4. This might be due to the influence of
potassium, which may have involved in the translocation of
sugars from the leaves to the fruits. Potassium also plays an
important role in carbohydrate synthesis, breakdown and
translocation and synthesis of protein and neutralization of
physiologically important organic acids. Besides, K is

involved in loading and unloading of sucrose and amino acids
through phloem, and storage in the form of starch in
developing fruits by activating the enzyme starch synthase
(Mengel and Kirkby, 1987) [l Foliar K application also
favours the conversion of starch into simple sugars during
ripening by activating the sucrose synthase enzyme. The
results in this study are similar with the findings of
Venkatarayappa et al. (1979) 2% and Kumar and Kumar
(2007) 1 who reported that the application of potassium
sulphate increased the TSS content in strawberries and banana
respectively. Higher ascorbic acid content (Table. 1) observed
in T7 (48.02 mg/100g), may be due to the effect of calcium
nitrate involved in gradual changes in metabolism of
carbohydrate and biosynthesis of glucose as per the findings
of Rajkumar et al., (2006) 13 though not much variation due
to the treatments can be seen in ascorbic acid levels in the
present study.

The lycopene content was higher in the treatment T7 (3.36
mg/100g) and was followed on par with T (3.28 mg/100g). In
other treatments also the lycopene levels were higher than
control. This may be due to the application of potassium
sulphate or zinc sulphate in the present study. In tomato,
Lopez et al. (1996) Il reported that colouration in tomato
fruits decreased due to reduction in supply of sulphur. Thus,
sulphur may be involved in enhancing the lycopene content of
fruits by possibly modulating the processes involved in its
biosynthesis as it is shown to significantly increase the
content of lycopene and red colour in tomato (Zelena et al.,
2009) 221,

Further, in this study, B —carotene contents were higher in all
the treatments when compared with the control. Similar to
lycopene, the treatments Te and T7 recorded higher B —
carotene levels in the study and this can be attributed to the
synergistic influence of zinc and boron in accumulation and
activation of key enzymes involved in the [-carotene
formation (Rath et al., 1980) . In sugar beet, reduction in
carotenoids was observed in S-deficient plants (Hoffmann et
al., 2004) Bl Deficiency of sulphur may result in reduction of
terpenes, which are precursors of lycopene, carotene and
carotenoids as reported in tomato (Mohammed et al., 2015) [,

Shelf-life

The present study revealed that increase in shelf-life (Table. 2)
was observed in the treatment T (6.20 days) and T7 (6.00 days)
compared to control (Ts) which had a shelf-life of 3.03 days. This
may be due to the direct or indirect influence of calcium on fruit
ripening attributes such as respiration and ethylene production
(Picchioni et al., 1996) 14, Softening of fruit during ripening
occurs due to the dissolution of the middle lamella (made up of
calcium pectate) and modifications in the composition, structure
and linkages between cell wall polysaccharides (Vicente et al.,
2007) 24, Minimum loss in weight was observed in Ts (5.23 %),
T+ (6.05 %) and Ts (6.35 %) after 3 days of storage. After 5 days
of storage, lowest loss in weight was observed in T; (7.28 %) and
Ts (7.48 %). This may be due to the effect of Ca or K in reducing
the weight loss. Calcium nitrate has also found to be effective in
increasing the firmness of fruits by delaying senescence,
preserving cellular organization and retarding respiration rate and
therefore maintaining cell turgor potentials (Faust and Shear,
1972) Bl Application of calcium may have contributed to
reducing storage loss by decreasing the activity of enzymes like
pectin methyl esterase and polygalacturanase in fruits (Deytieux-
Belleau et al., 2008) . Application of sulphur may also have
contributed in reducing the PLW as reported in banana cv. Ney
poovan (Kumar and Kumar, 2007) ©1,
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Table 1: Influence of different treatments on fruit yield and quality parameters of papaya

Treatments Estimated yield | TSS Titrable Ascorbic  |Total sugars| Reducing | Non-Reducing | p-carotene | Lycopene
(kg/plant) (°Brix) |Acidity (%) | Acid (mg/100g) (%) Sugars (%) | Sugars (%) | (mg/100g) | (mg/100g)
T1 40.70 12.26 0.125 44.99 10.92 9.60 1.32 2.80 2.13
T2 41.28 11.98 0.129 45.18 11.20 9.85 1.35 2.83 2.16
T3 42.97 11.84 0.128 45.31 11.52 10.26 1.26 2.98 2.29
T4 44.02 13.12 0.118 45.81 12.24 10.28 1.96 2.85 2.19
Ts 45.70 13.04 0.117 46.08 11.46 10.47 0.99 3.17 2.25
Ts 46.44 12.42 0.126 47.88 11.64 10.56 1.08 3.28 2.27
T7 47.54 12.30 0.128 48.02 11.87 10.71 1.16 3.36 2.36
Ts 37.08 13.10 0.110 44.77 10.60 9.33 1.27 2.79 1.93
SEd 0.87 0.26 0.003 0.96 0.28 0.21 0.028 0.10 0.04
CD(p=0.05) 1.86* 0.55* 0.006* 2.05* 0.60* 0.45* 0.06* 0.22* 0.09*
CV (%) 2.46 2.56 2.65 2.54 3.00 2.52 2.64 4.22 2.46
* Significant at 5% level
Table 2: Influence of different treatments on shelf-life (days) and 7. Lopez J, Tremblay N, Voogt W, Dube S, Gosselin A.

physiological loss in weight (%) of papaya

. PLW (%)

Treatments Shelf-life (days) 39 day | 5" day
T1 3.20 7.00 9.11

T2 4.01 6.86 8.35

T3 6.20 6.46 7.48

T4 5.00 7.03 8.40

Ts 5.42 6.35 8.30

Ts 5.81 5.23 7.67

T7 6.00 6.05 7.28

Ts 3.03 7.16 9.26
SEd 0.11 0.14 0.17
CD (p=0.05) 0.24* 0.30* | 0.36*
CV (%) 2.84 2.61 2.53

* Significant at 5% level

Conclusion

The above results from the study showed that foliar nutrition
of calcium nitrate and potassium sulphate along with
micronutrients (zinc and boron) had a positive effect
improving the quality attributes and reducing weight loss and
extending the shelf life of highly perishable papaya fruits.
Hence, it could be concluded that application of
recommended dose of NPK at 50g each at bimonthly interval
along with the foliar nutrition of zinc sulphate (0.5%) + boric
acid (0.1%) + Ca (NOs); (0.5 %) + K;SO4 (0.5) % at 39, 51"
and 7" month (T7)) helps to improve quality attributes and
shelf-life of papaya fruits.
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