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Abstract
An experiment “Effect of foliar application of calcium chloride on yield and quality of apple
varieties” was carried out in 2016 at Germplasm unit, (fruit) Agricultural Research Institute
Mingora, Swat. Germplasm unit (fruit) is situated in Matta valley Biakan Swat at elevation of 1500
meters above sea level. Three levels of CaCl2 (0, 0.5 and 1.0 gL-1) were sprayed on four different
apple varieties (Smoothee, Royal Gala, Jonagored and Junica). The experiment was laid out as
Randomized Complete Block Design with two factors having split plot arrangement with three
replications. The data were recorded on fruit drop (%), fruit diameter (cm), fruit weight (g), yield
tree-1 (kg), yield ha-1 (kg), fruit firmness (kg), percent weight loss, starch content, strife index and
juice percentage. Results showed that maximum fruit diameter (6.79 cm), fruit weight (120.50 g),
yield tree-1 (34.50 kg), yield ha-1 (9384.90 kg), fruit firmness (7.58 kg), starch content (6.33), strife
index (0.04) and juice percentage (58.28) was noted in fruits treated with 1.0 gL-1 of CaCl2. While
the highest fruit drop (25.88 %) and percent weight loss (7.10) was recorded in control. The results
regarding apple varieties indicated that Jonagored had the highest fruit diameter (7.17 cm), fruit
weight (125.44 g), yield tree-1 (36.13 kg), yield ha-1 (9827.66 kg), strife index (0.07), and juice
percentage (57.70), while maximum fruit firmness (7.51 kg), percent weight loss (7.32) was
recorded in Junica variety. It can be recommended that CaCl2 @ 1.0 gL-1 and variety Jonagored
may be used for good yield and quality under the agro-climatic conditions of Swat.
Keywords: Calcium chloride; Varieties; Yield & Quality
of moisture, protection from mild winter and
Introduction
Apple (Pyrus malus) belongs to the family
strong winds. Apples can tolerate pretty low
Roseaceae. Roseaceae family not only
temperatures, but temperatures of -30 0C and
contains apple but similarly other fruits as
quick variation in winter from comparatively
well such as pears, peaches, and plums.
warm to very cold temperatures are injurious
Apple production needs long-lasting growing
[1].The apple provides good yield in
season, adequate sunshine, abundant supply
relatively cool, long and slow growing
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period, the type of climate which regularly
succeed at 1700-2500 m altitudes. Apple
production at low altitudes is limited by it
high chilling requirements [2]. Apple trees
produce well in a wide range of soil forms.
They perform will in a soil with a texture of
sandy loam to a sandy clay loam. For
successful apple production required decent
soil drainage. Close to 6.5 soil pH is best for
apple production [3]. A 100g fresh apple
holds , water 84.7%, , carbohydrates 13.9 g,
proteins 0.4 g, lipids 0.3 g, fiber 0.8 g, ash 0.3
g , vitamin-C 8 mg/100gm, sodium
0.3mg/100 g, potassium 145mg/100 g,
calcium 7mg/100 g, magnesium 6mg/100 g,
iron 480 micro g/100 g, phosphorus 12mg
and iodine 2 micro g (Hussain, 2001). Due to
its best nutritive value, in consumption it
ranks third position after citrus and banana
[1].
According to the Agric. Stat 2014-2015
Apple was produced on an area of 100246
hectares with the production 616748 tons in
Pakistan, while in KPK apple was produced
on an area of 7921 with the production of
90513 tons. In KPK, apple is cultivated in
Swat, Dir, Chitral, Parachinar, Mansehra,
North and South Waziristan Agencies.
District Swat, with an area of about 4000
square miles with in the Malakand Division,
is very significant of all the apple producing
districts of Khyber Pakhtunkhwa which is
followed by districts of Dir, Mansehra,
Chitral and Abbottabad [1].
The improvement and growth of apple tree is
affected by water logged soils, shallow soils
and soil with hardpan [4].
Several cultivars of apples being grown in
Pakistan which includes Top Red, Red Spur,
Apple Elite, Oregon Spur, Red Rom Beauty,
Red Delicious, Golden Delicious, Super
Gold, Red Chief, Royal Gala, Mondial Gala,
Spartan And Double Red [4].
Pre- and post-harvest calcium applications
have been used to delay aging or ripening, to
reduce post-harvest deterioration, and to

control the development of many
physiological disorders in vegetables and
fruits [5]. Ca2+ ions raises the cohesion of
cell-walls [6]. It is also involved in
decreasing the rate of ripening and
senescence [7]. Pre and postharvest
application of calcium may delay senescence
in fruits with no harmful effect on customer
[8]. Application of calcium stabilizes the
plant cell wall and protects it from cell wall
degrading enzymes [9]. Level of senescence
often depend on the calcium position of the
tissue and by increasing calcium levels,
various parameters of senescence such as
respiration, protein, chlorophyll content and
membrane variability are changed [10].
Variance in growing situation, environmental
factors, and fruit development can affect the
amount of calcium uptake by fruits [5, 11].
Foliar sprays should be done at late fruit
growth stages [11]. At least three sprays
applied at monthly intervals started from
May or June is usually vital [12]. Foliar spray
of calcium throughout the fruit growth period
significantly increases the value of produce,
[13]. Keeping in view the importance of
calcium, the present experiment was
conducted to examine the effect of foliar
application of calcium chloride on the
growth, yield and quality of apple varieties
with the following objectives: To find out
optimum dose of calcium chloride for high
yield, fruit quality and production of apple.
To explore better yielding and quality apple
variety for the Agro climatic condition of
Swat valley. To find out the interactive effect
of CaCl2 and varieties on yield and quality of
apple.
Materials and methods
A research study on the “Effect of foliar
application of calcium chloride on yield and
quality of apple varieties” was carried out
during 2016 at Germplasm unit, (Fruits)
Agricultural Research Institute Mingora,
Swat. Germplasm unit, (Fruit) is situated in
Matta valley Biakan Swat at elevation of
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1500 meters above sea level. Varieties
selected for experiment were Smoothee,
Royal Gala, Jonagored and Junica. Calcium
chloride was spray in three concentrations
(0g L-1, 0.5g L-1, 1g L-1).The research was
laid out in two factors Randomized complete
block design (RCBD) with split plot
arrangement replicated three times. Varieties
were assigned to main plot and CaCl2 was
considered as sub-plot. The selected trees
were of uniform size and age (16 year old)
(Table 1).

Application of calcium chloride
Foliar application of calcium chloride were
applied at 15 days interval. Spray was applied
on the following dates. To avoid phyto
toxicity the spray application was carried out
in the late afternoon.
1. T1 : 1st June
2. T2 : 15th June
3. T3 : 1st July
4. T4 : 15th July

Table 1. Shows factors
Factor “A” Varieties (Main plot)
V1: Smoothee
V2: Royal Gala
V3: Jonagored
V4: Junica

Factor “B” Calcium chloride (Sub-plot)
C1 = 0 gL-1
C2 = 0.5 gL-1
C3 = 1.0 gL-1

Management practices
Two parts SSP and one part potassium
chloride fertilizers were mixed together and
then 2 kg mixture were applied to each tree.
Well rotten FYM was also applied at the rate
of half wheel barrow tree-1. The normal pest
and diseases control measures; weeding and
irrigation were also practiced as per need.
Parameters studied
Following parameters were studied during
the research.
Fruit drop (%)
Number of fruit drop was counted and
weighed on daily basis in each treatment of
each replication. The total weight of dropped
fruits till the harvest was calculated and its
percentage was calculated with the following
formula.
Fruit drop (%) =Fruit drop tree-1 kg / yield
tree-1 kg x100
Fruit diameter (cm)
The Vernier caliper was used to determine
the fruit diameter of randomly selected five
fruits from every treatment in each
replication and then average was calculated.

Fruit weight (g)
Five fruits were randomly selected for every
replication in each treatment and weighted
with the help of simple balance and then
average was computed.
Yield tree-1 (kg)
Yield tree-1 was determined by measuring the
weight of all fruits from the tree with the help
of simple balance.
Yield ha-1 (kg)
Data was collected from three trees per
treatment. The following formula was used to
determined yield ha-1.
Yield ha-1 = No. of trees ha-1 x Yield tree1
(kg)
Fruit firmness (kg)
The firmness of peeled fruit was calculated
on both sides of each apple with effegi,
Italian (1978) penetrometer, fitted with 1
diameter probe.
Percent weight loss
Percent weight loss was determined
randomly from each sample in each
replication of every treatment was use. The
same sample was evaluated for weight loss
each time at weekly gap until the end of
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experiment. The Percent weight loss was
calculated by the following formula.

Statistical procedure
Statistical analysis was approved out through
software Statistix 8.1 at 5% level of
significance [15].
Results and discussion
The effect of foliar application of calcium
chloride at different levels was examined for
fruit drop, fruit weight, fruit diameter,, yield
tree-1, yield ha-1, firmness of fruit, percent
weight loss, starch content, strife index and
juice
percentage.
Calcium
chloride
concentration was 0 g L-1, 0.5 gL-1 and 1.0
gL-1. Data collected for all the yield and
quality factors are discussed as follows.
Fruit drop (%)
The data regarding fruit drop are presented in
(Table 2). The analysis of the variance
showed that fruit drop (%) was positively
affected by calcium chloride concentration
and varieties, while their interaction was
found not significant.
The mean values of the data presented that
maximum fruit drop (25.88 %) was noted in
those treatments in where no spray was done,
followed by (17.03 %) noted in those
treatments which were treated with 0.5 g L-1
where least fruit drop (11.39 %) was noted in
treatments which were treated with 1 g L-1 of
CaCl2.
In case of varieties the maximum fruit drop
(24.25 %) was noted in Smoothee variety,
followed by (20.67 %), (16.68 %) in Royal
Gala and Junica varieties respectively. While
the minimum fruit drop (10.81 %) was noted
in Jonagored variety.
Decrease in fruit drop may be due to the
lignin and cellulose formation these materials
are required for building plant structure and
prevent abscission layer formation hence, pre
harvest fruit drop was significantly reduce.
Calcium improved fruit set and thus fruit
drop decreases [16]. Same result was found
by [17] who reported that the calcium
application decreases fruit drop. While in
case of varieties decrease in fruit drop may be
due to its genetic makeup. Same result was

Weight loss (%) = Fruit weight – Weight after week x 100
Fruit weight

Starch content
Starch content was determined by
recommended method of [14].
Preparation of Iodine solution
8.8 gm of potassium iodide was weighted and
dissolved in 30 ml warm water, then 2.2 gm
of Iodine crystal was added to the mixture
and shaken until the crystal was thoroughly
dissolved. The mixture was diluted with
distilled water up to 1 liter. The solution was
kept in the dark colored bottle.
Testing the fruit sample
12 fruits samples were taken from apple tree
(6 from lateral side and 6 from central side).
Each apple was cut in half across the core and
immersed the exposed surface to the iodine
solution. The starch react with iodine solution
and produced a blue-black colour. Where
there was no reaction, no colour change.
Evaluating the results
The colour intensity was compared with a
pictorial chart to estimate the internal fruit
maturity. Each fruit was rated (1-9 score) by
a visual comparison with pictorial chart and
the number was recorded by corresponding
pattern. The procedure was repeated for all 10
fruit samples. An average rating of all the
fruit was calculated to determine the fruit
maturity.
Strife Index
The strife index is maturity index which was
determined by the following formula;
Strife index =

Fruit firmness
Brix 20 oC starch iodine index

Juice percentage
Juice percentage was determined by
extracting juice from a unit weight of apple
sample. The juice % was calculated by the
following formula;
Juice percentage= juice weight + beaker – beaker weight x 100
Weight of apples
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found by [18] who reported that minimum
fruit drop were noted in Tex. A. 69 peach
variety.
Fruit Diameter (cm)
The data regard to the fruit diameter (cm) are
given in the (Table 2), The analysis of the
variance showed that fruit diameter (cm) was
significantly affected by CaCl2 levels, apple
varieties and their interaction.
The mean values for CaCl2 showed that the
maximum fruit diameter (6.79 cm) was noted
in fruits sprayed with 1g L-1 CaCl-2 followed
by (5.87 cm) recorded in fruits treated with
0.5gL-1 of CaCl-2. While the lowest fruit
diameter (5.58 cm) was observed in fruit
where no spray was done.
The data regarding varieties results showed
that maximum fruit diameter (7.17 cm) was
noted in Jonagored, followed by (6.30 cm),
(5.37 cm) in Junica and Royal Gala varieties
respectively, while the minimum fruit
diameter (5.13 cm) was noted in Smoothee
variety.
The interaction between CaCl2 and varieties
showed that the maximum fruit diameter
(8.79 cm) was noted in fruits of Jonagored
variety sprayed with 1 gL-1 CaCl-2, while the
minimum fruit diameter (4.49 cm) was noted
in fruits of Smoothee variety sprayed with 0.5
gL-1 of CaCl-2.
Improvement in fruit diameter may be due to
the cell division and elongation. Foliar
application of calcium improve fruit diameter
because it speed up the carbon dioxide intake
and ammonium absorption [19]. Calcium
application increases fruit diameter because it
help in cell division and cell elongation [20].
In case of varieties increase in fruit diameter
may be due to its genetic makeup. Same
result was found by [21]. Who reported that
maximum fruit diameter was noted in
Jonathan variety.
Fruit weight (g)
Data pertaining weight of fruit is showed in
(Table 2). The mean table showed that fruit
weight was significantly influenced by

different levels of calcium chloride and
varieties, while their interaction was found
not significant.
The mean values indicate that fruit weight
was significantly improved with foliar
application of calcium as compared to
untreated fruit. The maximum fruit weight
(120.50 g) was noted in the plant treated with
1 gL-1 calcium chloride, followed by (114.25
g) which was noted in fruits treated with 0.5
gL-1 calcium chloride, while the minimum
fruit weight (108.33 g) was recorded in fruit
where no spray was done.
Among the varieties the highest fruit weight
(125.44 g) was noted in Jonagored followed
by (117.22 g), (110.44 g) in Royal Gala and
Junica varieties respectively. The lowest fruit
weight (104.33 g) was noted in Smoothee
variety.
Increase in fruit weight may be due to the
ammonium absorption ammonium help in
photosynthates production. Calcium levels
increase the rate of photosynthesis as it help
in ammonium absorption [19]. These result
are in line with the results of [22] who stated
that foliar spray of calcium significantly
increased fruit weight in date palm. In case of
varieties increase in fruit weight may be due
to its genetic makeup. Same results were
found by [23], who reported maximum fruit
weight was noted in early grand peach
variety.
Yield tree-1 (kg)
The data pertaining yield per tree is displayed
in (Table 2), mean table data revealed that
foliar application of calcium and varieties
significantly affected yield per tree while the
interactive effect was non-significant.
The mean values for calcium chloride
indicated that the maximum yield tree-1
(34.50 kg) was noted in fruit trees sprayed
with 1 gL-1 of calcium chloride, followed by
(28.36 kg) was noted in fruit trees sprayed
with 0.5 gL-1 of calcium chloride. While the
minimum yield tree-1 (21.26 kg) was noted in
trees where no spray was done.
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yield ha-1 in peach when calcium was
applied. While in case of varieties increase in
yield ha-1 may be due to its genetic makeup.
Same results were found by [25], who
reported that maximum yield ha-1 was noted
in Roma tomato cultivar.
Fruit firmness (kg)
The data presented in (Table 2) shows
firmness of fruit. The statistical analysis of
data displays that firmness (kg) of apple fruit
was significantly affected by calcium
chloride application and varieties, while their
interaction was found not significant.
The mean values showed that fruits treated
with 1 gL-1 calcium chloride gave the highest
fruit firmness (7.58 kg), followed by (7.12
kg) which was noted in those fruits which
were treated with 0.5 gL-1 of CaCl2, while the
lowest firmness (6.23 kg) was found in fruits
where no spray was done.
Among the varieties the high fruit firmness
(7.51 kg) was found in junica, followed by
(7.06 kg), (6.78 kg) which was noted in Royal
Gala and Smoothee varieties respectively.
While low fruit firmness (6.57 kg) was noted
in Jonagored variety.
Fruit firmness depend on the increase of
rigidity. This rigidity is due to the presence of
Calcium which is present in the cell wall and
cell membrane [20]. The strength of cell wall
and cell membrane is due to the cross
arrangement of CaCl2 like a bridge which
give support to it. CaCl2 increase the rigidity,
softening, and also decrease cell deterioration
[26] and [27]. Same results were found by
[23]. In case varieties in fruits firmness may
be due to genetic structure or genetic makeup.
Same results were found with [28] who
reported that maximum fruit firmness was
noted in Anna apple variety.
Percent weight loss
Data presented in (Table 2) shows percent
weight loss. The statistical analysis of data
presented that percent weight loss of apple
was significantly affected by calcium

Mean values for varieties indicated that the
maximum yield tree-1 (36.13 kg) noted in
Jonagored, followed by (30.89 kg), (24.82
kg) in Junica and Royal Gala varieties
respectively. While the minimum yield tree-1
(20.33 kg) was observed in Smoothee
variety.
Increase in yield tree-1 may be due to the fruit
diameter and fruit weight. Calcium helps in
proper cell division, cell elongation, cell
functioning, and resistance to toxin as a result
in increase in fruit diameter and fruit weight
[20]. The results are in agreement with the
results of [23] who observed that foliar
application of calcium increased yield per
tree.In case of varieties increase in yield tree1
may be due to its genetic makeup. Same
result was found by [17] who reported that
maximum yield tree-1 was noted in Anna
apple variety.
Yield ha-1 (kg)
The data pertaining yield per ha is showed in
(Table 2), the mean table data revealed that
foliar application of calcium and varieties
significantly influenced yield per ha, while
the interactive effect was non-significant.
The mean data showed that the maximum
yield ha-1 (9384.90 kg) was noted in the fruit
treated with 1 gL-1 of calcium chloride,
followed by (7716.18 kg) which was treated
with 0.5 gL-1 of CaCl2, while the minimum
yield ha-1 (5782.27 kg) was noted in
treatments where no spray was done.
Between the varieties the maximum yield ha1
(9827.66 kg) was recorded in Jonagored,
followed by (8401.78 kg), (6750.74 kg) in
Junica and Royal Gala varieties respectively.
The minimum yield ha-1 (5530.97 kg) was
noted in Smoothee variety.
Increase in yield ha-1 may be due to increase
in fruit weight and diameter. Application of
calcium effects in high Co2 intake and strong
ammonium absorption produced more
production of photosynthates thus effects in
maximum yield [19]. The results are
agreement with [24] who noted an increased

1299

Pure Appl. Biol., 9(2): 1294-1303, June, 2020
http://dx.doi.org/10.19045/bspab.2020.90134

in fruits treated with 1 gL-1 of calcium
chloride, followed by (5.50) was recorded in
those fruits which were treated with 0.5 gL-1
of calcium chloride. The lowest starch
content (3.33) was observed in those fruits in
which no spray was done.
Increase in starch iodine score may be due to
the exchange of starch to sugar. Calcium
converted starch into sugar at the onset of
ripening to meet the respiratory demand of
the fruit [33]. Same result was observed by
[21]. Who reported that calcium application
delay the ripening process of fruit, therefore
the conversion of starch to sugar is also less
with CaCl2 application.
Strife index
The data regarding strife index are given in
(Table 2), the analysis of the variance showed
that strife index was significantly influenced
by CaCl2, varieties and their interaction.
The mean values for CaCl2 indicated that
maximum strife index (0.04) was noted in
fruits sprayed with 1 gL-1 of CaCl2, followed
by (0.03) recorded in fruits sprayed with 0.5
gL-1 of calcium chloride. While the minimum
strife index (0.02) was noted in fruits where
no spray was done.
Among the varieties variation showed that
the high strief index (0.05) was noted in
Jonagored, followed by (0.03), (0.02) were
noted in Junica and Royal Gala varieties
respectively, while the low strife index (0.01)
was observed in Smoothee variety.
The interaction between CaCl2 and varieties
showed that the highest strife index (0.08)
recorded in Jonagold variety at 1 gL-1 of
CaCl2, while the minimum strife index (0.01)
was noted in Smoothee variety where no
spray was done. [34] recommended that the
index value should be between 0.069-0.072.
Juice percentage
The data about juice percentage is displayed
in (Table 2), the analysis of variance
presented that juice percentage was
significantly affected by CaCl2 and apple

chloride and varieties while their interaction
was found not significant.
The mean values shows that maximum
percent weight loss (7.10 %) occurred in
those fruits in which no spray was done,
followed by (6.25 %) which were treated
with 0.5 gL-1 of CaCl2, while minimum
percent weight loss (5.29%) was noted in
those fruits which were treated with 1 gL-1 of
calcium chloride.
Among the varieties the maximum percent
weight loss (7.32 %) was recorded in Junica,
followed by (6.73 %), (5.88 %) were noted in
Smoothee and Royal Gala varieties
respectively, while minimum percent weight
loss (4.93 %) was noted in Jonagored variety.
Decrease in weight loss may be due to the
structure of the skin and nature of waxes on
the surface of the fruit. The minimum present
weight loss may be due to ideal level of CaCl2
which worked as semi permeable membrane
and cell wall is integrated which slow down
the evapo-transpiration and level of
respiration in fruits. Therefore, the CaCl2
solution at optimum level reduces the present
weight loss in fruits [29]. Current results are
in agreement with [30] that high weight loss
has been examined in control plot fruits.
Same result was examined by [31] who
observed that the increase in weight loss in
apple fruits was recorded in untreated fruits.
While in case of varieties decrease in present
weight loss may be due to its genetic makeup.
The similar effects were observed by [32].
Who stated that maximum weight loss was
noted in golden delicious variety.
Starch content
Data on starch content is presented in (Table
2), the statistical analysis of data showed that
starch content was influenced significantly
by calcium chloride levels while varieties and
their interaction was found not significant.
The mean table revealed that starch content
was significantly improved with calcium
treatment as compared to untreated fruits.
The highest starch content (6.33) was noted
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varieties while their interaction was found
not significant.
The mean value for CaCl2 shows that the
maximum juice percentage (58.28 %) was
noted in fruits sprayed with 1gL-1 of CaCl2,
followed by (55.17 %) was noted in fruits
sprayed with 0.5 gL-1, whereas the minimum
juice percentage (51.95 %) was noted in
those fruits in which no spray was done.
Mean values for varieties showed that
maximum juice percentage (57.70 %) was
noted in Jonagored, followed by (55.23 %),(
55.15 %) were noted in Royal Gala and
Junica varieties individually which was
statistically similar, while the minimum juice
while the minimum juice percentage (52.45

%) was noted in Smoothee variety. Increase
in juice percentage may be due to water
content of the fruit and low water loss. The
loss in water decrease the juice content of
apple fruit as juice content of apple fruit
depends on the water content of the fruit [35,
36]. The results were same with [37] who
observed that the juice content was
significantly high with high CaCl2
concentration as compared to control. While
in case of varieties increase in juice
percentage may be due to its genetic makeup.
Same result was found by [37], who reported
that high juice percentage was noted in Royal
Gala variety.

Table 2. Fruit drop (%), fruit diameter (cm), fruit weight (g), yield of tree (kg), yield per
hectare, fruit firmness (kg), percent weight loss, starch content, strife index, and juice
percentage
Factors:
Level:

Fruit
drop (%)

Fruit
diameter
(cm)

Smoothee
Royal gala
Jonagored
Junica

24.25 a
20.67 b
10.81 d
16.68 c

5.13a
5.73b
7.17d
6.30c

0
0.5
1.0

25.88 a
17.03 b
11.39 c

5.58a
5.87b
6.79c

Fruit
Weight
(g)

Yield of
Fruit
Yield per
Tree
Firmness
hectare
(kg)
(kg)
Factor A – Varieties (Mainplot)
104.33d
20.33d
5530.97d
6.78d
117.22c
24.82b
6750.74c
7.06c
125.44a
36.13a
9827.66a
6.57a
110.44b
30.89c
8401.78b
7.51b
Factor B - Calcium chloride (sub-plot)
108.33c
21.26c
5782.27c
6.23c
114.25b
28.36b
7716.18b
7.12b
120.05a
34.50a
9384.90a
7.58a

Percent
weight
loss

Starch
content

Strife
Index

Juice %

6.73c
5.88b
4.93d
7.32a

5.11b
5.00c
4.89d
5.22a

0.01d
0.02c
0.05a
0.03b

52.45c
55.23b
57.70a
55.15b

7.10c
6.25b
5.29a

3.33a
5.50b
6.33c

0.02c
0.03b
0.04a

51.95c
55.17b
58.28a

drop (%).The fruits of apple variety Junica
showed highest fruit firmness (kg), percent
weight loss with the minimum fruit diameter
(cm), fruit weight (g), yield tree-1 (kg), yield
ha-1, juice percentage. It can be
recommended that CaCl2 @ 1 gL-1 should be
used for better yield and quality of apple.
Among the tested varieties Jonagored
showed best result in majority parameters
and hence may be grown for better yield and
quality under the agro-climatic conditions of
swat.

Conclusion and recommendations
On the basis of obtained results the
following conclusion are made. The fruits of
apple trees sprayed with 1gL-1 of CaCl-2
showed highest fruit diameter (cm), weight
of fruit (g), yield tree-1 (kg), yield ha-1 (kg),
firmness of fruit (kg), starch content, strife
index, juice percentage with the minimum
fruit drop (%) and percent weight loss. The
fruits of apple variety Jonagored showed
maximum fruit diameter (cm), fruit weight
(g), yield tree-1 (kg), yield ha-1 (kg), strife
index, juice percentage with the minimum
fruit firmness (kg), percent weight loss, fruit
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