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  Abstract 

A research to investigate the “effect of three ca- sources applications on fruit quality attributes of 

three peach cultivars in Pakistan” was carried out at Peach orchard, Horticulture section research 

farm, The University of Agriculture Peshawar, Pakistan during the spring, 2013. Three Ca-

sources (calcium chloride, calcium nitrate, calcium oxide) at 1.5% were sprayed on Peach 

cultivars (Early Grand, Florida King, Tex.A.69) and control were untreated plants. The 

experiment was presented in Randomized Complete Block Design with split plot arrangements 

having three replications. The Ca-sources kept in main plot and cultivars were kept in sub plot. 

In the experiment all the studied parameters were significantly affected by Calcium Sources and 

peach cultivars. Among Ca-sources, the highest Vitamin C Content (7.03 mg 100 ml-1), TSS 

(6.31 0Brix), fruit pH (3.70) and fruit firmness (7.65 Kg.cm-2) with lowest Number of fruits drop 

(15.33) and percent acidity (0.60%) was recorded in fruits that were sprayed with calcium 

chloride. Among cultivars highest TSS (6.26 0Brix), fruit pH (3.67) and fruit firmness (6.88 

Kg.cm-2) with the lowest number of fruits drop (17.75) was observed in fruits of peach Tex.A.69 

cultivar. It is therefore concluded that peach grower should grow peach cultivar Tex.A.69 and 

calcium chloride should be used as foliar application to improve the quality attributes of peach 

cultivars. 
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Introduction 

Peach, (Prunus persica L.) belongs to family 

Rosaceae and is one of the most important 

stone fruit of the temperate nature. Peach is 

looked as native to China and was probably 

developed in Persian. Two peach verities i.e. 

cling to party and free stone mostly used 

worldwide. It is one of the important fruit of 

Pakistan, especially in areas of Peshawar 
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and Swat. Early Grand, Florida King, 6-A 

and 8-A are the most popular cultivars. In 

Baluchistan primarily shah Pasand, Golden 

Early, and Shireen are cultivated [1]. In 

Pakistan peaches are cultivated on an area of 

15.2 thousand hectares with the production 

of 52.6 thousand tons. In Khyber 

pakhtunkhwa peach is grown on 5.6 

thousand hectares area with a complete 

production of 30.8 thousand tons [2]. 

Quetta, Kalat. Peshawar and swat valley are 

the main peach producing areas of Pakistan 

[1]. Peach is delicious in taste and attractive 

in aroma. It contains sugar of 10-14%, 

protein of 2% and rich in ascorbic acid, 

vitamins A and B except iron, phosphorus 

and calcium [3]. Peach is classified as of 

climacteric fruit because of increasing 

respiration during ripening. The peach fruit 

is drupe, with epidermis (skin) fuzzy 

(pubescence) as in normal peach or glabrous 

(smooth) as in nectarine. Skin and flesh 

colour may be white or yellow (some 

cultivars red). The endocarp (stone) is 

lignified, the outer surface being deeply 

furrowed and pitted. Peach fruit weight 

varies, but mostly 228g depending upon 

cultivar [4]. Calcium is a major constituent 

of cell walls and membranes and plays a role 

in their proper functioning. It also play 

important role in pollen germination, cell 

division, environmental signaling and 

protecting cells from toxins [5]. Calcium 

deficiency symptoms to appear are a 

reduction in root growth [5]. Subsequent 

roots that develop are often swollen and 

stubby. Early leaf symptoms of Calcium 

deficiency includes marginal leaf chlorosis, 

which develops into necrosis and eventually 

leads to defoliation. Fruits on Ca deficient 

trees are smaller, lower in sugar and have 

poorer colour and flavor [5]. As Ca is found 

in cell walls, it has been associated with cell 

rigidity and fruit firmness. Addition of Ca 

has successfully delayed softening of 

various fruits [6] and reduced decay [7]. Pre 

harvest applications of Ca spray have 

reduced fruit rot, maintained firmness and 

improved flavor, aroma and appearance of 

peaches [8, 9]. This study aimed to find out 

the best Ca-Sources as foliar application for 

agro climatic condition of Peshawar for 

improving the quality attributes of peach 

cultivars. 
Materials and methods 
To investigate the effect of three ca- sources 

applications on fruit quality attributes of 

three peach cultivars in Pakistan was carried 

out at Peach orchard, Horticulture section 

research farm, The University of Agriculture 

Peshawar, Pakistan during the spring, 2013. 

Following two factors were examined. 

Factor A, three Ca-sources (CaCl2, 

Ca(NO3)2, CaO) at 1.5% along with control. 

Factor B, different peach cultivars (Early 

Grand, Florida King, Tex. A.69). The study 

was laid out in Randomized Complete Block 

Design (RCBD) with split plot arrangement. 

The experiment comprises of twelve 

treatments and each treatment was replicated 

three times. The Ca-Sources (1.5%) as pre 

harvest spray applied at Berry stage of fruit. 

A total of 72 trees were selected and 2 trees 

per treatment per replication were selected 

for foliar application. 

Number of fruits drop 

From two randomly selected trees all the 

dropped fruits were collected in each 

replication. The numbers of fallen fruits 

were then counted and their means were 

recorded.  

Fruit firmness (Kg.cm-2) 

Fruit firmness were calculated by 

Penetrometer (hand held with 8mm) 

plunger. 

Total soluble solids (0Brix) 

TSS was determined with the help of 

Refract meter prisms represented in The 

Association of official Analytical Chemist 

[26]. 

Fruit pH 
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pH meter was used to determined the fruits 

pH of randomly taken fruits. 

Percent acidity 

Acid base titration procedure was used to 

calculate percent acidity as described in The 

Association of official Analytical Chemist 

[26]. 

Vitamin C content (mg 100 ml-1) 
Vitamin C Content was calculated by the 

Titramitric method (Redox titration) as 

represented in The Association of official 

Analytical Chemist [26].  

Statistical procedure 

The experiment was laid out in Randomized 

Complete Block design with split plot 

arrangement and means were separated 

using (LSD) test [10]. 

Results and discussions 

Number of fruits drop 

Data obtained for number of fruits drop as 

effected by Ca-sources revealed that 

maximum number of fruits drops (26.61) 

was recorded in control treatment followed 

by number of fruits drops i.e. 20.00 and 

18.88 recorded in trees with calcium nitrate 

and calcium oxide, respectively. Whereas 

the minimum number of fruits drops (15.33) 

recorded in plants sprayed with CaCl2. 

(Table 1) 

Data obtained for peach cultivars showed 

that maximum number of fruits drop (21.65) 

was observed in Florida King while the 

minimum number of fruits drops (17.75) 

was recorded in Tex.A.69. (Table 1) 

Calcium chloride helped in flowering, 

pollination and fertilization [11] and its 

application helped to improve the cellulose 

and lignin formation and these materials are 

required for building plant structure and 

prevent abscission layer formation hence, 

pre harvest fruit drop was significantly 

reduce[12]. The number of fruit drops was 

more in calcium nitrate and calcium oxide 

treatment as compare to calcium chloride 

treatment. The foliar application of CaCl2 

significantly increased the fruit set and 

reduced the pre harvest fruit drop [13,14]. 

Fruit firmness (Kg.cm-2) 

Data obtained for fruit firmness revealed 

that highest fruit firmness (7.65) in CaCl2 

treatment whereas the lowest (5.31) was 

recorded in control. The fruit firmness 

recorded in calcium chloride and calcium 

oxide treatments were 6.71 and 6.29, 

respectively. (Table 1) 

Data obtained for peach cultivars also 

revealed that more fruit firmness 6.88 

Kg.cm-2 was found in Tex.A.69 cultivar, 

whereas the minimum fruit firmness 6.14 

Kg.cm-2 was recorded in Early Grand 

cultivar. (Table 1)  

The determination of fruit reduction of 

peaches is because of classification of 

fermental degrading in un soluble proto 

pectin’s to more simple tractable pectin, 

solubilizing contents of cells and wall of 

cells owing to increase in pectin esterase 

activity[15]. Sources of Calcium could 

reduce hardness of fruit as it is an essential 

part of structure of a cell and it also 

influences integrity of cell membrane [16]. 

The source of Calcium can also detain 

glacto lipid breakdown, increase norm of 

sterol conjugation and creates effects on the 

post harvests life of a fruit [17]. The pre 

harvest-application of the calcium chloride 

in peaches was effective in improving the 

fruit firmness [18]. These results are in 

conformity with the findings of [19-21], 

they concluded that application of sources of 

calcium helped in reducing the loss of fruit 

determination during the storage, and 

calcium chloride reduce the internal 

depression which helped in reducing the 

respiration and fruit determination. 
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Table 1. Numbers of fruit drop (F.D) and fruit firmness (Kg.cm-2) (F.F) of three peach 

cultivars as affected by the three foliar applications of Ca-Sources at 1.5% 

 

Cultivars 

Control CaCl2  (1.5%) Ca(NO3)2(1.5%) CaO (1.5%) Means 

F.D F.F F.D F.F F.D F.F F.D F.F F.D F.F 

Early Grand 31.00 4.90 18.00 7.20 18.67 6.50 18.83 5.96 21.62a 6.14c 

Florida King 26.83 5.13 14.83 7.76 21.33 6.70 22.00 6.20 21.25b 6.44b 

Tex.A.69 22.00 5.90 13.11 8.00 16.67 6.93 19.17 6.70 17.74c 6.75a 

Means 26.61a 5.31d 15.33c 7.65a 20.00b 6.71b 18.88b 6.29c  
LSD value for Ca-Source (Ca) at 5% level of probability = (F.D) 3.43 (F.F) 1.86 

LSD value for cultivars (Cv.) at 5% level of probability =   (F.D) 0.32 (F.F) 0.10 

 

Total soluble solids (0Brix) 

Data obtained for total soluble solid (0Brix) 

for Calcium Sources showed that more TSS 

6.31 was recorded in fruits of plants treated 

with Calcium chloride followed by (6.20 & 

6.03 0Brix) TSS noted in fruits of plants 

sprayed with Ca(NO3)2 and CaO, 

respectively while the minimum TSS (5.82 
0Brix) was recorded in control treatment 

(Table 2). 

Data obtained for peach cultivars indicated 

that highest (6.26) was recorded in Tex.A.69 

cultivar, whereas the lowest 5.99 TSS 

observed in Early Grand cultivar (Table 2). 

Taste and flavor of the fruit is due to TSS in 

combination with acidity. Total soluble 

solids increase with the application of 

calcium sources at pre harvest stage [13]. 

The respiration rate and ripening process 

reduce with foliar application of CaCl2 

converting some acid into sugars [22]. 

Fruit pH 

Data obtained for Ca-Sources showed that 

maximum fruit pH (3.70) was observed in 

CaCl2 treatment followed by fruit pH (3.67 

& 3.65) observed in fruits treated with  

Ca(NO3)2 and CaO  respectively, while the 

minimum fruit pH (3.6) was noted in fruit 

trees in untreated fruits (Table 2). 

Data obtained for cultivars indicated that the 

highest fruit pH (3.67) was recorded in fruits 

of Tex.A.69 cultivar, while the lowest fruit 

pH (3.53) was recorded in fruits of Florida 

King cultivar (Table 2). 

CaCl2 as foliar application increase fruit pH 

and decrease percent acidity in peach fruit 

[21] and also affect the fruit quality because 

it cause change in the normal cellular 

functions and as a result, it lower the cell 

acidity [7]. The pre harvest application of 

Calcium slows down the respiration process 

and delay ripening of fruit. Acids utilization 

is reduced due to low respiration and some 

acids change into sugars. Hence pH become 

high and acidity becomes low [22]. 

Table 2. Total soluble solids (0Brix) (TSS) and fruit pH of three peach cultivars as affected 

by the three foliar applications of Ca-Sources at 1.5% 

 

Cultivars 

Control CaCl2  (1.5%) Ca(NO3)2(1.5%) CaO (1.5%) Means 

TSS pH TSS pH TSS pH TSS pH TSS pH 

Early 

Grand 

5.93 3.60 6.03 3.70 6.03 3.67 5.96 3.65 5.98c 3.65c 

Florida 

King 

5.63 3.59 6.20 3.69 6.16 3.67 6.06 3.64 6.01b 3.64b 

Tex.A.69 5.90 3.62 6.70 3.71 6.40 3.69 6.07 3.70 6.26a 3.68a 

Means 5.82d 3.60d 6.31a 3.70a 6.20b 3.67b 6.03c 3.65c  
LSD value for Ca-Source (Ca) at 5% level of probability = (TSS) 0.10 (pH) 0.02 

LSD value for cultivars (Cv.) at 5% level of probability =   (TSS) 0.07 (pH) 0.01
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Percent acidity 
Data obtained for percent acidity for calcium 

sources indicated that highest percent acidity 

(0.74%) was observed in fruits of untreated 

plants whereas the lowest percent acidity 

(0.60%) was observed in fruits of trees 

treated with CaCl2. The percent acidity of 

0.70 and 0.63% recorded in fruits of plants 

treated by CaO and Ca(NO3)2 respectively. 

(Table 3). 

Data obtained for peach cultivars revealed 

that highest (0.77%) percent acidity was 

observed in fruits of Early Grand cultivar, 

whereas the lowest (0.70%) percent acidity 

was recorded in fruits of Florida King 

Cultivar. (Table 3). 

Calcium chloride dealing with their 

prospective effect on improving fruit flavor, 

enhancing fruit quality and reduce percent 

acidity [19]. Percent acidity is responsible 

for maintaining the fruit quality that depends 

on the organic concentration [23]. Acid 

contents of the fruits may also affect the 

cellular processes [7]. Foliar application 

reduced the percent acidity of calcium 

chloride that negatively affect the rate of 

respiration, delay in fruit ripening ultimately 

affecting the acid utilization processes leads 

to change of acids into sugar contents [21, 

22]. Fruit quality was improved by the 

application of calcium in the pre harvest 

[24].  

Vitamin C content (mg 100ml-1) 
Data obtained for Ca-Sources indicated that 

maximum (7.03 ) Vitamin C Content was 

observed in fruit plants treated with Calcium 

chloride followed by (6.20 & 6.03) Vitamin 

C Content recoded in fruit plants sprayed 

with Calcium nitrate  and Calcium oxide 

respectively. Whereas the minimum (5.47) 

Vitamin C Content was observed in control 

treatment (Table 3). 

Data obtained for cultivars showed that 

more (6.3) Vitamin C Content was recorded 

in fruits of Early Grand cultivar, whereas the 

less (6.11) Vitamin C Content was observed 

in fruits of peach cultivar Tex.A.69. (Table 

3) 

Maintains of fruit quality can be achieved by 

pre harvest application of Ca-sources as it 

internally reduced the break down processes 

[25]. Calcium application may also affect 

the fruit quality as by changing in total acid 

contents (Conway, 1987). The research of 

other scientists also supported our results 

[18].  

 

Table 3. Percent Acidity (P.A) and vitamin C content (mg 100ml-1) (Vit.C) of three peach 

cultivars as affected by three the foliar applications of Ca-Sources at 1.5% 

 

Cultivar

s 

Control CaCl2  (1.5%) Ca(NO3)2(1.5%) CaO (1.5%) Means 

P.A Vit C P.A Vit C P.A Vit C P.A Vit C P.A Vit 

C 

Early 

Grand 

0.85 5.74 0.70 7.14 0.72 6.47 0.81 6.07 0.77a 6.3

5a 

Florida 

King 

0.78 5.47 0.62 6.91 0.61 6.07 0.78 5.98 0.69a 6.1

0b 

Tex.A.69 0.59 5.20 0.48 7.03 0.56 6.26 0.51 6.08 0.53a 6.1

4b 

Means 0.74a 5.47c 0.60b 7.03a 0.63b 6.27b 0.70a 6.04b  
LSD value for Ca-Source (Ca) at 5% level of probability = (P.A) 0.27 (Vit C) 0.37 

LSD value for cultivars (Cv.) at 5% level of probability =   (P.A) 0.29 (Vit C) 0.14 
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Conclusion and recommendations 

On the basis of results it was concluded that 

the fruits of peach trees sprayed with CaCl2 

at 1.5% indicated maximum Vitamin C 

Content (mg 100 ml-1), TSS (0Brix), fruit pH 

and fruit firmness (Kg.cm-2) with lowest 

percent acidity and number of fruits drops. 

Cultivar Tex.A.69 showed more TSS 

(0Brix), fruit pH, fruit firmness (kg.cm-2) 

with less number of fruits drops and percent 

acidity. The present study recommends that 

foliar application of CaCl2 at 1.5% could be 

used to improve the fruit quality attributes of 

peach cultivars also peach growers should 

used cultivar “Tex.A.69” for better 

qualitative attributes of peach fruit for the 

agro climatic condition of Peshawar. 
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