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Abstract

Results revealed that minimum of physiological weight loss (5.37, 8.60 and 16.60%), minimum percentage of decay loss (9.08
and 17.25%), maximum specific gravity (1.08, 1.07, and 1.05) maximum percentage of marketable fruit (100, 90.92 and
82.75%) on 5th 10th and 15th days of storage period respectively was recorded in T3 (calcium nitrate @ 2%). Maximum TSS
(12.90, 13.03, 13.13 and 13.27 oBrix) on 0th, 5th, 10th and 15th days of storage period was recorded with the application 1.5% @
potassium sulphate (T8). The maximum acidity (1.92, 1.90, 1.88 and 1.87%) on 0th, 5th, 10th and 15th day was recorded with the
application calcium nitrate @ 1.5% (T2). Maximum total sugars (5.78, 6.12, 6.33 and 6.53%) and maximum reducing sugar
(3.33, 3.47, 3.58 and 3.72%), respectively on 0th, 5th, 10th, and 15th days of storage period was recorded in T9.
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Introduction

Aonla [Emblica officinalis Gaertn] syn. [Phyllanthus

emblica Gaertn.] belongs to family Euphorbiaceae, and

sub-family Phyllathoidae is an important fruit crop of

commercial significance. It is quite hardy, prolific bearer

and remunerative even without much care. Indian

gooseberry is an under-utilized fruit tree with medicinal

and herbal qualities. Its fruit is tonic for diuretic, laxative,

antibiotic and act as cooling refrigerant. It is the richest

source of vitamin “C” (500 mg/100 g) among all fruits

except Barbados cherry and rich in pectin, iron, calcium

and phosphorus. It is also known as amritphal. It is

indigenous to tropical south-eastern Asia, particularly in

central and southern India. Fruit pulp of Indian gooseberry

is an important ingredient of chavanprash and triphala

powder which is used for curing different abnormalities.

The fruit contains a chemical substance gallic acid and

leucoanthocyanin that has antioxidant property. 

In India aonla is wildly distributed in Himalaya

Region, U.P, Chhota Nagpur, Bihar, Orissa, West Bengal, 

Deccan and Karnataka. The total cultivated area under

aonla in India is 92,000 hectares with annual production of 

1063,000 MT (1). Madhya Pradesh forests have rich

diversity of aonla. The pathological losses in fruits start

soon after the harvesting which requires systematic study

on shelf-life and storage stability of aonla fruits.

Pre-harvest calcium application have been used to delay

aging or ripening to reduce post-harvest decay and to

control the development of physiological disorders in

different fruits. Firming and resistance to softening

resulting from addition of calcium have been attributed to

the stabilization of membrane systems and formation of

Ca-pectate, which increase rigidity of the middle portion &

cell wall of the fruit. Chemicals like calcium compounds

have been reported to prolong shelf- life by affecting the

wide range of physiological processes in plants and also

inhibit specific aspects of abnormal senescence in aonla

fruit (2). 

Among various nutrients, potassium is considered to 

be of high importance and is known to have profound

influence on fruit quality through its influence on size,

appearance, color, soluble solids, acidity and vitamin

contents. It has also beneficial role in recovery of

nutritional and physiological disorder in fruit trees. 

Materials and Methods

The present investigation was carried out at Instructional

cum research fruit orchard and laboratory of department

of fruit science during the year 2017. Ten year old aonla

trees were treated at three concentrations (1.0, 1.5 and

2.0%) of calcium and potassium nutrients sources from

calcium nitrate, calcium chloride and potassium sulphate.

The experiment was laid out in randomized block design

(RBD) with three replications consisted ten treatments.

Single spray of calcium nitrate, calcium chloride, and

potassium sulphate was done on 26 December 2017 and

fruits harvested after 20 days and stored for 15 days. 

Rotting was expressed on percentage basis

Per cent rotting =
Rotten fruits

Total fruits
´ 100

Total soluble solid in fruits was recorded at room

temperature using hand refractometer (Erma,Tokyo,

Japan) and expressed in term of °Brix.

Acidity in fruit was estimated as method described

by (3).
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Reducing sugars in fruit juice was estimated by the

method as suggested by (4).

Results and Discussion

Physiological loss in weight : Physiological loss in

weight during storage is characterized by reduction in fruit

weight by the way of loss of moisture through evaporation

and/or transpiration. It is the most important parameter

because it governs the post-harvest quality of the aonla

fruits. In general physiological losses in weight decreased

with the advancement of storage period, which can be

observed from Table-1.

 In the present investigation, the minimum of

physiological weight loss (5.37, 8.60 and 16.60%) was

recorded on 5th, 10th and 15th days of storage period,

respectively with the application of calcium nitrate @ 2%

(T3) followed by T2 (5.39, 8.65 and 16.64%) on 5th, 10th

and 15th days of storage period, respectively. The

possible reason for reduced weight loss by chemicals

may be due to some chemical changes within the fruits;

resulting in retention of more water against the rate of

evaporation. The present observation are supported by

(5, 6, 7, 8, 9).

Decay loss (%) : The minimum percentage of decay loss

(9.08 and 17.25%) on 10th and 15th day of storage period

respectively was recorded in T3 (calcium nitrate @ 2%)

which was followed by T2 (9.10 and 17.30%). This might

be due to higher firmness of fruit which might have

delayed the pathogen and other microorganism infection

for longer period, among the various treatments. 

Rotting of the fruit is another important fruit quality

parameter and occurrence of rotting adversely affects the

shelf-life of fruits. Rotting caused due to infection by

fungus, mainly blue mould (Penicillium citrinum) makes

the fruit soft and affected fruits develop bad odour. The

calcium nitrate, potassium sulphate, lead to resistance in

the fruits against the pathogens, which resulted in least

decay loss. In the present investigation, application of

calcium nitrate alone allowed minimum rotting during

storage. The role of calcium nitrate reducing decay loss

has been reported by (2, 6, 10, 11, 12, 13) in guava.  

Specific gravity : It is clear from Table-1 that specific

gravity of the fruit decreased continuously with increase in

storage period. However, the treated fruits recorded

higher values of specific gravity. This could be attributed to 

reduced loss of weight and decrease of volume and also

due to conversion of starch into sugar. Reduction in fruit

weight and volume as well as increased transpiration and

respiration, might have resulted into declining trend in

specific gravity of fruit. The treatments reduce the weight

loss and respiration losses, thus were helpful in

maintaining higher values of specific gravity. Maximum

specific gravity (1.08, 1.07, and 1.05) on 5th 10th and 15th

day storage period respectively was recorded with the

application of Calcium nitrate @ 2% (T3). Similar findings

were also reported by (2, 9) in aonla (13, 14) in guava.

Marketable fruits (%) : In general marketable fruits

percentage reduced with the advancement of storage

period. In the present investigation, the maximum

percentage of marketable fruit (100, 90.92 and 82.75%)

on 5th 10th and 15th days of storage period respectively

was recorded in T3 (calcium nitrate @ 2%) which was

followed by T2 (100, 90.90 and 82.70%) on 5th 10th and 15th

days, respectively.

The higher percentage of marketable fruits was

obtained only when there had been reduction loss in

weight, spoilage and quality of the fruits with respect to

chemical constituents. The significant impact of calcium

nitrate, calcium chloride and potassium sulphate on
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Table-1 : Pre-harvest spray of calcium nitrate, calcium chloride and potassium sulphate on physiological loss in weight (%), 
     Decay loss (%), Specific gravity and Marketable fruits (%) of aonla (Emblica officinalis Gaertn) fruits cv. Hathijhool.

Treat-
ments

Physiological loss in weight (%) Decay loss (%) Specific gravity Marketable fruits (%)

0
day

5
days

10
days

15
days

0
day

5
days

10
days

15
days

0
day

5
days

10
days

15
days

0
day

5
days

10
days

15
days

T0 0.00 10.08 17.15 23.73 0.00 0.00 14.60 26.29 0.98 0.95 0.92 0.90 100 100 85.40 73.71

T1 0.00 6.59 9.72 17.04 0.00 0.00 10.20 18.21 1.02 1.01 0.98 0.96 100 100 89.80 81.79

T2 0.00 5.39 8.65 16.64 0.00 0.00 9.10 17.30 1.07 1.05 1.04 1.02 100 100 90.90 82.70

T3 0.00 5.37 8.60 16.60 0.00 0.00 9.08 17.25 1.08 1.08 1.07 1.05 100 100 90.92 82.75

T4 0.00 6.92 10.06 17.28 0.00 0.00 10.33 18.30 1.01 0.98 0.97 0.94 100 100 89.67 81.70

T5 0.00 5.96 8.72 16.70 0.00 0.00 9.30 17.55 1.03 1.02 1.00 0.99 100 100 90.70 82.45

T6 0.00 5.92 8.68 16.68 0.00 0.00 9.25 17.48 1.06 1.04 1.02 1.01 100 100 90.75 82.52

T7 0.00 7.60 12.20 19.43 0.00 0.00 12.10 21.55 1.00 0.97 0.95 0.93 100 100 87.90 78.45

T8 0.00 7.30 12.00 19.16 0.00 0.00 11.90 21.30 1.01 0.99 0.98 0.97 100 100 88.10 78.70

T9 0.00 7.28 11.96 19.08 0.00 0.00 11.90 21.22 1.03 1.00 0.99 0.98 100 100 88.10 78.78

S.Em.± 0.00 0.09 0.08 0.10 0.00 0.00 0.05 0.04 0.010 0.012 0.008 0.019 0.00 0.00 0.03 0.03

CD at 5% 0.00 0.28 0.24 0.30 0.00 0.00 0.17 0.14 0.029 0.036 0.024 0.058 0.00 0.00 0.10 0.11



maintaining marketable fruits and edible quality of fruits

had been also reported by (2, 8, 9) in aonla (13, 15) in

guava.   

Total soluble solids (oBrix) : There was increase in total

soluble solids content up to 5th day of storage in all the

treatments including control and thereafter significant

variation seen in treated and untreated fruits. The

maximum TSS (12.90, 13.03, 13.13 and 13.27 oBrix) on

0th, 5th, 10th and 15th days of storage period respectively

was recorded with the application 1.5% @ Potassium

sulphate (T8). Which was followed by T7 (12.70, 12.83,

12.93 and 13.03 oBrix ) on 0th, 5th, 10th and 15th days,

respectively.

The possible reason of increase in TSS is adequate

scope of nutrients to the plant, which hydrolyzed starch

into sugar and helpful to increase the TSS of fruit. A

higher increase in TSS content with foliar application of

potassium is related with role of potassium in

translocation of sugar from leaves to fruits, which results

better quality fruits in term of total soluble solid. A marked

influence in total soluble solid by these nutrients in current 

study is supported by (16, 17) in pear cv. Pathernakh, (13) 

in guava cv. Chittidar.

Acidity (%) : The acidity initially increased on 5th day

storage. The maximum per cent acidity (1.92, 1.90, 1.88

and 1.87%) on 0th, 5th, 10th and 15th day was recorded with

the application calcium nitrate @ 1.5% (T2). The initial

increase in acidity might be due to the start of anaerobic

respiration thereafter the decrease in acidity during

storage could be attributed to the conversion of acids into

salt and sugars by the enzymes particularly invertase.

Since the juice became concentrated (loss of moisture

during storage) the increase in per cent acidity was

obvious. Similar result are also reported by (2, 5, 6, 8, 9,

10, 18) in aonla.

Sugars (Total sugars and reducing sugar %) : Total

sugars and reducing sugar increased up to 5th day of

storage at room temperature followed by a decreased

there after. The maximum total sugars (5.78, 6.12, 6.33

and 6.53%) on 0th, 5th,10th and 15th days of storage period,

respectively was recorded with the application of

potassium sulphate @ 2% (T9). The maximum reducing

sugar (3.33, 3.47, 3.58 and 3.72% on 0th, 5th, 10th, and 15th

days of storage period, respectively was recorded in T9.

The initial increase might be due to the conversion of

starch in to simple sugars and the decrease later could

possibly be due to utilization of these sugars in respiration

during storage. Application of chemicals retained higher

sugars content over control during storage. They might

have reduced the rate of respiration and delayed the onset 

of senescence. Similar result are also reported by (2, 8, 9)

in aonla. (19) in pear cv. (13) in guava cv. Chittidar.

Conclusion

It can be concluded that calcium nitrate and potassium

sulphate improve the shelf-life and quality of aonla fruits

cv. ‘Hathijhool at room temperature.
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