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Abstract 

An investigation was conducted during the years 2016 and 2017 in peach with ten treatments comprising 

three levels of nitrogen (375, 500, 625 g/ tree through neem coated urea) along with three levels of 

calcium chloride (0.5, 1.0, 1.5 %), and a control (500 g N per tree) through neem coated urea with water 

spray. The experimental findings revealed that N @ 375 g per tree along with 1.0 per cent calcium 

chloride sprays resulted in best bio-chemical attributes and antioxidant activities, while further increment 

in nitrogen fertilization adversely affected these quality parameters. 

 

Keywords: nitrogen regimes, neem coated urea, calcium sprays, bio-chemical attributes, antioxidant 

activities 

 

Introduction 

Peach (Prunus persica (L.) Batsch) is one of the most important temperate fruit of excellent 

appearance and quality. This stone fruit belongs to family Rosaceae and subfamily Prunoideae, 

which originated in an area near the city Xian, China and recorded to be grown as far back as 

2000 BC [1]. Peach is a potential source of bioactive compounds having relevant health 

implications [2]. The carotenoids and antioxidant molecules viz., procyanidins, anthocyanins, 

catechins and phenolic acids are present in peach [3 and 4]. Moreover, the delicious flavour 

together with sugars and organic acids contribute to the sensory quality and popularize it as a 

luscious commodity worldwide. The dietary use of peach can reduce the generation of reactive 

oxygen species (ROS) and provide protection from several chronic diseases [5]. Peach has 

laxative properties and is appropriate to prevent constipation and for the cure of duodenum 

ulcers [6 and 7]. In addition to this, chlorogenic and neochlorogenic acids are two specific 

phenolic acid components of peaches able to kill the breast cancer cells [8]. 

The phyto-chemical content and consequently the quality of fruits are influenced significantly 

by various factors such as cultivar, rootstock, horticultural practices and climatic conditions. 

Among them horticultural practices are of great value under the established orchards which 

may be amended for better quality attributes. Mineral nutrition of trees is an integral part of 

horticultural practices which plays a vital role in fruit’s bio-chemical properties. It has also 

been found that plant nutrition influences the antioxidant ability of horticultural produce [9]. It 

was concluded that management of nutrients, particularly nitrogen and calcium have an 

important relationship with the quality of fruits [10]. Mineral nutrition in general and nitrogen 

fertilization especially has been found to influence the antioxidant composition of fruits and 

vegetables [11 and 12]. The beneficial effects of calcium on maintaining fruit quality of temperate 

fruits was also documented [13]. Some of the researches also reported the beneficial effects of 

calcium chloride sprays on quality of temperate fruits including bio- chemical attributes [14 and 

15]. However, the information with context of the effects of different concentrations of calcium 

chloride on studied parameters is very meager for peach under the agro-climatic conditions of 

north-western Himalayas. 

Thus, different levels of nitrogen fertilization and calcium chloride sprays were identified as 

the interventions whose effect need to be investigated on bio-chemical attributes and 

antioxidant activities of peach. Moreover, urea is the major source of nitrogen fertilization in 

India and from January 2015, Government of India has made it mandatory for the domestic 

urea manufactures to produce “neem coated urea” up to a minimum of 75 per cent of their total
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production of subsidized urea from 35 per cent earlier and 

allowed them to go up to 100 per cent [16]. Although, adequate 

information has been generated with regard to neem coated 

urea for the use in field crops viz., maize, rice and wheat [17, 18 

and 19] but such type of work in fruit crops particularly in 

peaches is very negligible. Therefore, it has become 

imperative to study the effects of different nitrogen regimes 

through neem coated urea along with calcium chloride sprays 

on quality attributes of peach. 

 

Materials and Methods 

The present study was conducted at Krishi Vigyan Kendra 

(ICAR- VPKAS, Almora) Kafligair- Bageshwar 

(Uttarakhand) in two consecutive years i.e., 2016 and 2017. 

The experimental site is situated in the mid Himalayas 

between 29º45'07'' N latitude and 79º44'03'' E longitude at an 

altitude of 1245 meters above the mean sea level which 

represents the humid sub- temperate climate with average 

annual rainfall of 1256 mm. The experiment was conducted 

on 6 -7 year’s old peach cv. Red June trees, raised on seedling 

rootstocks planted in 2010 with planting spacing of 3m x 3m. 

This self-fertile peach cultivar is extensively grown in 

Kumaun hills and is very popular among the farmers due to 

its attractive appearance, early maturity and consumer 

preference. 

The experiment was conducted in randomized block design 

with three replications and ten treatments. The details of 

treatments are presented in Table 1. Foliar sprays of calcium 

chloride were given thrice, first at petal fall stage, second at 

25 days after Ist spray and third at 25 days after IInd spray. 

Common doses of FYM (25 kg/tree), P2O5 (250 g/tree) and 

K2O (500 g/tree) were also applied uniformly in each tree. 

Source of N, P2O5 and K2O were neem coated urea, single 

super phosphate and muriate of potash, respectively. Whole 

quantity of FYM, P2O5 and K2O were applied in December. 

Half of the N was applied in mid-February about three weeks 

before flowering and remaining half in last week of March 

after fruit set.  

Fruit of almost same maturity were harvested carefully in the 

last week of May in both the years. A representative sample 

of ten fruits per treatment per replication was taken randomly 

from all directions of the plant and various bio-chemical 

attributes and antioxidant activities were estimated by using 

the methods described underneath; 

(i) Total soluble solids (TSS 0Brix) 

The total soluble solid content of fruits was measured by a 

digital refractometer (Extech Instrument, MI 722-01).  

(ii) Titratable acidity 

The acidity of fruits was estimated by titrating the fruit pulp 

extract with 0.1N NaOH using phenophthaline as indicator 
[20].  

(iii) Sugars 

Reducing sugar, non-reducing sugars and total sugars were 

determined by the method of Lane and Eynon [20].  

(iv) Antioxidant metabolites 
For extraction of antioxidant metabolites, 5 g fresh peach fruit 

sample was homogenized in 25 ml extraction solvent (400 ml 

acetone + 400 ml methanol+ 200 ml water+ 10 ml acetic acid) 

with some modifications [21]. The homogenate was transferred 

into a 50 ml centrifuge tube and incubated at 600 C in a water 

bath for 1 hour. These samples were centrifuged at 5000 at 

200 C rpm for 5 min. and then filtered with Whatman filter 

paper No. 1 and diluted to a final volume of 50 ml. The 

antioxidant activity was estimated through the assays of total 

polyphenol, DPPH radicals, ABTS radicals and total 

antioxidant activity. All assays were carried out in triplicate 

for each sample and their mean were calculated.  

(a) Total polyphenol 

Total polyphenol (TP) content was measured 

spectrophotometrically by the Folin- Ciocalteu method [22]. 

100 µl sample extract was mixed with 50µl Folin- Ciocalteu 

reagent 1N and 2.5 ml sodium carbonate and allowed to stand 

in dark at room temperature for 30 min. A blank was also 

prepared in the same manner except using double distilled 

water instead of sample extract. The absorbance was 

measured at 725 nm using UV- VIS Double Beam 

Spectrophotometer- 2201 (Systronics). A standard curve of 

gallic acid was constructed (20- 100 µl) and results were 

expressed as mg gallic acid equivalent (GAE) per 100 g fresh 

weight (FW).  

(b) DPPH [2, 2- diphenyl- 2- picryl hydrazyl] radicals 

The DPPH assay was done by quantifying the decrease in 

absorbance of methanolic DPPH solution at 515 nm in the 

presence of peach fruit extract with some modifications [23]. 

24 mg DPPH was dissolved in 100 ml methanol to prepare the 

stock solution. The working solution was prepared by mixing 

10 ml of stock solution with 45 ml methanol that gave an 

absorbance of 1.17±0.02 units at 515 nm. 150µl peach fruit 

extract was poured in 2850 µl working solution of DPPH and 

allowed to stand for 24 hours in dark. Then the absorbance 

was recorded at 515 nm using UV- VIS Double Beam 

Spectrophotometer- 2201 (Systronics). DPPH radical 

scavenging activity was calculated as percentage of DPPH 

discoluoration by employing the following equation; 

DPPH radical scavenging (%) = [A control – A sample] x 100 

Where,  

A control = Absorbance of DPPH solution without adding the 

peach fruit extract 

A sample = Absorbance of DPPH solution when the peach fruit 

extract was added 

(c) ABTS [2, 2- azino-bis (3- ethylbenzothiazoline-6- 

sulphonic acid)] radicals 

The ABTS assay was done by measuring the decrease in 

absorbance of methanolic ABTS solution at 745 nm in the 

presence of peach fruit extract [24]. There were two stock 

solution; 7.0 mM ABTS solution and 2.3 mM ammonium 

persulphate solution. The working solution was made by 

mixing the two stock solutions in equal amount and allowed 

them to react for 12 hours in dark at room temperature. The 

solution was diluted by mixing 1 ml working ABTS solution 

with 3 ml methanol that gave an absorbance of 0.9±0.02 units 

at 745 nm. Peach fruit extract (150 µl) was mixed with 2850 

µl of diluted working ABTS solution and incubated for 30 

min in dark. Then the absorbance was recorded at 745 nm 

using UV- VIS Double Beam Spectrophotometer- 2201 

(Systronics). ABTS radical scavenging activity was calculated 

as percentage of ABTS discoluoration by using the following 

equation; 

ABTS radical scavenging (%) = [A control – A sample] x 100 

Where,  

A control = Absorbance of ABTS solution without adding the 

peach fruit extract 

A sample = Absorbance of ABTS solution when the peach fruit 

extract was added 

(d) Total antioxidant activity 

The total antioxidant activity of the methanolic extract of all 

the fruit samples were determined spectrophotometrically 

using the Phosphomolybdenum method [25]. Peach fruit 

extract (0.3 ml) was mixed with 2.7 ml of reagent solution 

(0.6 M sulfuric acid, 28 mM tri- sodium phosphate and 4 mM 
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ammonium hepta molybdate). This mixture was capped and 

incubated for 2 hours at 70 0C in waterbath. It was then 

cooled to room temperature and the absorbance was recorded 

at 695 nm using UV- VIS Double Beam Spectrophotometer- 

2201(Systronics). For taking blank reading, instead of peach 

fruit extract, 0.3 ml double distilled water was used. The total 

antioxidant activity was expressed as equivalent of trolox (µg 

Trolox/ mg fresh weight). 

 

Results and Discussion 

The results of bio-chemical attributes of fruits viz., total 

soluble solids (TSS), titratable acidity, reducing sugar, non-

reducing sugars and total sugars are presented in Table 2 and 

the findings pertaining to antioxidant activities are gigen in 

Table 3. 

 

(i) Total soluble solids (TSS 0Brix) 

The first as well as second year of the study (Table 2) showed 

that the highest TSS was recorded under T2 (11.27 0Brix in 

2016 and 11.10 0Brix) that was statistically at par to T3 (11.17 
0Brix in 2016 and 11.00 0Brix in 2017) and followed by T1, T5 

and T6, while the minimum TSS was found under control T10 

(10.33 0Brix and 10.23 0Brix in first and second year, 

respectively). The possible reason of high TSS with lower 

doses of nitrogen fertilization could be the adequate scope of 

nutrients to the plant, which hydrolyze starch into sugars and 

thus increases the TSS of fruits. The influence of more 

vegetative growth under medium and high nitrogen 

application (data not shown) acting as competing sinks with 

maturing fruits supposed to be another important explanation 

for less TSS. Therefore, it could be assumed that better 

nitrogen utilization efficiency throughout the growing season 

with the use of neem coated urea led to the fulfillment of 

nitrogen requirement of peach with lowest applied nitrogen 

regime (375 g per tree) and further increment in nitrogen 

levels significantly reduced the fruit TSS due to impaired 

plant metabolism and translocation of metabolites. The 

adequate dose of nitrogen stimulates the functioning of 

various enzymes in the physiological processes which might 

have increased the TSS content of fruits [26]. Decrease in fruit 

TSS with increase in nitrogen fertilization above a certain 

level was also observed in peach and apricot [27 and 28]. 

Calcium may function directly in several aspects of 

photosynthesis. It appears to modulate activity of the 

phosphatase enzymes in the carbon reduction cycle and also 

regulate chloroplast NAD+ kinase activity through a 

calmodulin-like protein [29]. Thus, adequate supply of calcium 

leads to proper carbohydrate synthesis and their further 

translocation, utilization and conversion into sugars take place 

in maturing fruits. Positive influence of calcium chloride 

sprays on fruit TSS was also reported in peach [15] and apple 
[30]. 

 

(ii) Titratable acidity 

In 2016, the highest titratable acidity was estimated under 

control i.e., T10 (1.08%) that was statistically at par to T7 

(1.06%) and followed by T9, T8 and T6 (Table 2). The lowest 

titratable acidity in the same year was recorded under T2 

(0.95%) that was statistically at par to T3 (0.96%). During 

second year of the study, the maximum acidity at harvest was 

again observed with T10 (1.09%) that was having non-

significantly differences with T7 (1.08%) and these were 

followed by T6, T9, T8 and T4. In this year (2017), the 

minimum fruit acidity (0.97%) was measured in T2 as well as 

in T3 and these two treatments were statistically at par to T1 

(0.99%). Present findings in respect to the minimum titratable 

acidity under lowest nitrogen doses that increased with further 

increment in nitrogen levels are also in agreement with the 

previous reports in guava [31] and Kinnow mandarin [25]. 

However, some of the workers documented non-significant 

effect of nitrogen fertilization on fruit acidity [32 and 33]. The 

fruit acidity depends on nitrogen and potassium nutrition, 

though the mechanisms involved are complex and the results 

in the field experiments are often contradictory [34]. 

Nevertheless, the citation that increases in fruit acidity with 

higher doses of nitrogen was due to increased synthesis and 

translocation of organic acids in fruits [35], supports present 

findings. Moreover, similar results with respect to calcium 

chloride sprays were also documented in peach [15] and apple 
[29]. 

 

(iii) Sugars 

(a) Reducing sugar 
The data presented in Table 2 reveals that in 2016, the 

maximum reducing sugar was estimated in T2 (1.890%) that 

was statistically at par to T3 (1.873%) and followed by T1 

(1.857%), T5 (1.830%) and T6 (1.797%), whereas, minimum 

reducing sugar was observed under T10 (1.730%) that differed 

non-significantly to T7 (1.737%). T4 was statistically at par to 

T6, T8 and T9. In the second year (2017) also treatment T2 

exhibited the maximum reducing sugar (1.883%) that was 

statistically at par to T1 and T3 which had 1.857% and 

1.867% reducing sugar, respectively, while, in the same year, 

the minimum reducing sugar was estimated under T10 

(1.740%) which had non-significant difference with T9 

(1.757%), T8 (1.773%), T7 (1.727) and T4 (1.760%). 

 

(b) Non-reducing sugar 

In first year of the study, the values of non- reducing sugar 

ranged from 5.493% to 5.990%. The maximum value 

recorded under T2 was statistically at par to T3 (5.933%) 

followed by T1, T5 and T6, whereas the minimum non-

reducing sugar was estimated under T10 which had non-

significant difference with T7. During second year of the 

study also the maximum value of non- reducing sugar 

(5.923%) was recorded with T2. It was found to be 

statistically at par with T3 (5.873%) and followed by T1, T5 

and T6, whereas the minimum non- reducing sugar was found 

under T10 (5.460%). 

 

c) Total sugar 

The results of first year experiment showed that maximum 

total sugar content was found under T2 (7.877%) followed by 

T3 (7.807%) and T1 (7.737%). Treatment T3 was statistically 

at par to T1 and T2. In the same year, the minimum total sugar 

content was estimated under T10 (7.223%) that varied non-

significantly with T7 (7.247%). In second year of the 

experiment i.e., 2017 the maximum total sugar content was 

estimated under T2 (7.760%) that was statistically at par to T3 

(7.690%). Treatment T3 differed non-significantly with T1 

also. In 2017, the minimum total sugar content was recorded 

with control i.e., T10 (7.153%) that was statistically at par 

with T7 (7.200%). 

Accumulation of sugars in fruits is a complex phenomenon 

that involves carbohydrate synthesis, translocation, dilution 

and conversion into different sugars. All these processes 

require adequate supply of nutrients that not only lead to 

sufficient synthesis of assimilates but their balanced 

partitioning also, consequently it results into better source to 

sink ratio. It provides the ample amount of substrates for 
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sugar production which was manifested with lowest nitrogen 

regime in our present findings. The main enzymatic reactions 

responsible for synthesis of different sugars have been 

identified in some fruits [36 and 37] but little is known about their 

relative importance and regulation [38]. The lower 

concentration of sugars with higher doses of nitrogen 

fertilization might also be due to reaching the nitrogen at toxic 

levels for enzymatic activities of sugar synthesizing enzymes 
[25]. The decrease in reducing, non- reducing and total sugars 

with increase in nitrogen fertilization in Kinnow mandarin 

was also reprted [25]. Fruit nitrogen was also found to be 

negatively correlated with sugars in apple [39] that further 

endorse present results regarding the decrease in sugar content 

with increase in nitrogen fertilization that would have 

possibly increased the fruit nitrogen also. The observations 

are also in agreement with the previous findings in peach 

which showed decrease in total sugar content with increase in 

nitrogen fertilization above a certain level [32]. 

Positive influence of calcium chloride sprays on sugar content 

might be due to the regulatory role of calcium on respiration 
[15] that would reduce the catabolic degradation of sugars. The 

present results showing the positive effect of calcium chloride 

sprays on sugar content (reducing, non-reducing and total 

sugar) were also reported in in apple [14 and 29], aonla [40] and 

litchi [41].  

 

(iv) Antioxidant metabolites 
All the antioxidant assays viz., total polyphenols, DPPH 

radicals, ABTS radicals and total antioxidant activity affected 

adversely with increase in nitrogen fertilization levels, while 

sprays of calcium chloride could not impart any significant 

influence on them under same nitrogen regime (Table 3). In 

first as well as second year of the experiment the highest total 

polyphenols were estimated under T3 (123.843 mg GAE/100 

g FW in 2016 and 127.877 mg GAE/ 100 g FW in 2017) 

which remained statistically at par with T1 and T2. The 

minimum total polyphenols were recorded under T7 (83.610 

mg GAE/100 g FW in 2016 and 85.267 mg GAE/ 100 g FW 

in 2017), which varied non-significantly with T8 and T9. 

Likewise, significantly higher DPPH radicals scavenging 

activity, ABTS radical scavenging activity and total 

antioxidant activity was recorded for the treatments under 

lowest nitrogen regime, while minimum values for all these 

parameters were estimated for highest nitrogen regime group. 

Irrespective of calcium chloride sprays the non-significant 

differences for the studied antioxidant assays were observed 

under same nitrogen regime. 

The present study showed adverse effect of increased nitrogen 

fertilization levels on all the estimations of antioxidant 

metabolites (Fig. 1). This observation might be due to reduced 

phenyl alanine ammonia-lyase (PAL) activity that was 

correlated with low C/N ratio, photosynthetic rates and total 

non-structural carbohydrate (TNC) [42]. It was also reported 

that antioxidant enzymes showed decreased specific activities 

with nitrogen fertilization in coffee [43]. The present results 

regarding response of nitrogen on antioxidant metabolites also 

elucidate the findings in tomato [44]. As far as the response of  

calcium chloride on antioxidant activities is concerned, 

negative effect in blueberry [45], while positive effect in 

cornelian cherry [46] has been reported. However, here the 

findings did not follow any of them. It might be due to the 

vast influence of different nitrogen regimes that possibly 

could not allow calcium chloride treatments to impart their 

effects.  

 

 
 

Fig 1: Response of N regimes through neem coated urea and foliar application of calcium chloride on average (2016 and 2017) values of 

antioxidant metabolites in peach cv. Red June.

 
Table 1: Details of treatments. 

 

Sl. No. Treatment combinations Treatments Particulars of Treatments 

1. N1 C1 T1 375g N per tree + 0.5% Calcium chloride as foliar spray 

2. N1 C2 T2 375g N per tree + 1.0% Calcium chloride as foliar spray 

3. N1 C3 T3 375g N per tree + 1.5% Calcium chloride as foliar spray 

4. N2 C1 T4 500g N per tree + 0.5% Calcium chloride as foliar spray 

5. N2 C2 T5 500g N per tree + 1.0% Calcium chloride as foliar spray 

6. N2 C3 T6 500g N per tree + 1.5% Calcium chloride as foliar spray 

7. N3 C1 T7 625g N per tree + 0.5% Calcium chloride as foliar spray 

8. N3C2 T8 625g N per tree + 1.0% Calcium chloride as foliar spray 

9. N3C3 T9 625g N per tree + 1.5% Calcium chloride as foliar spray 

10. N2 C0 T10 500g N per tree + Water spray (Control) 
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Table 2: Response of different nitrogen regimes through neem coated urea and calcium sprays on bio-chemical attributes of peach. 
 

Treatments 
TSS 0B Titratable acidity (%) Reducing sugar (%) Non-reducing sugar (%) Total sugar (%) 

2016 2017 2016 2017 2016 2017 2016 2017 2016 2017 

T1 11.07 b* 10.93 b 0.98ef 0.99 f 1.857 b 1.857 a 5.880 b* 5.837 b* 7.737 b* 7.643 b* 

T2 11.27 a 11.10 a 0.95 g 0.97 f 1.890 a 1.883 a 5.990 a 5.923 a 7.877 a 7.760 a 

T3 11.17 ab 11.00 ab 0.96 fg 0.97 f 1.873 ab 1.867 a 5.933 a 5.873 a 7.807 ab 7.690 ab 

T4 10.53 e 10.43 e 0.99 e 1.03 d 1.780 de 1.760 bc 5.637 d 5.603 de 7.410 d 7.340 e 

T5 10.90 c 10.80 c 0.99 e 1.00 e 1.830 c 1.787 b 5.793 c 5.763 c 7.620 c 7.550 c 

T6 10.70 d 10.60 d 1.02 d 1.06 bc 1.797 d 1.800 b 5.687 d 5.657 d 7.480 d 7.410 d 

T7 10.37 f 10.30 f 1.06ab 1.08 ab 1.737 f 1.727 c 5.510 f 5.497 f 7.247 f 7.200 f 

T8 10.60 d 10.50 d 1.03cd 1.04 cd 1.770 e 1.773 bc 5.597 e 5.590 e 7.363 e 7.317 e 

T9 10.53 e 10.47 e 1.05bc 1.05 cd 1.767 e 1.757 bc 5.600 e 5.570 e 7.363 e 7.293 e 

T10 10.33 f 10.23 f 1.08 a 1.09 a 1.730 f 1.740 c 5.493 f 5.460 f 7.223 f 7.153 f 

CD (0.05) 0.13 0.11 0.02 0.02 0.025 0.044 0.068 0.061 0.089 0.079 

SE (m) + 0.04 0.04 0.01 0.01 0.008 0.015 0.023 0.020 0.030 0.027 

 
Table 3: Response of different nitrogen regimes through neem coated urea and calcium sprays antioxidant activities of peach. 

 

Treatments 

Total polyphenol 

(mg GAE/ 100 g FW) 

DPPH radical scavenging 

activity (%) 

ABTS radical 

scavenging activity (%) 

Total antioxidant activity 

(µg Trolox/mg FW) 

2016 2017 2016 2017 2016 2017 2016 2017 

T1 122.747 a 125.427 a 69.707 a 71.160 a 85.193 a 86.293 a* 1.413 a* 1.430 a* 

T2 122.943 a 126.137 a 70.327 a 71.920 a 85.850 a 86.973 a 1.417 a 1.427 a 

T3 123.843 a 127.877 a 70.953 a 71.863 a 86.023 a 87.137 a 1.418 a 1.423 a 

T4 107.143 b 109.283 b 59.703 b 61.343 b 73.740 b 75.257 b 1.207 b 1.223 b 

T5 106.580 b 110.097 b 59.263 b 60.103 b 73.393 b 74.863 b 1.203 b 1.227 b 

T6 105.650 b 108.477 b 60.370 b 61.203 b 74.103 b 75.513 b 1.213 b 1.220 b 

T7 83.610 c 85.267 c 41.330 c 43.017 c 47.330 c 49.207 c 1.027 c 1.033 c 

T8 84.163 c 85.943 c 42.443 c 43.777 c 48.100 c 50.037 c 1.020 c 1.030 c 

T9 83.893 c 85.380 c 41.817 c 43.380 c 47.923 c 49.970 c 1.023 c 1.033 c 

T10 107.030 b 110.260 b 60.283 b 61.983 b 73.910 b 75.227 b 1.213 b 1.227 b 

CD (0.05) 4.742 4.752 1.570 1.488 1.341 1.000 0.013 0.016 

SE (m) + 1.584 1.587 0.524 0.497 0.448 0.334 0.004 0.005 

 

Conclusion 

The array of description presented vide supra elucidates that 

the applied treatments viz., different nitrogen regimes and 

calcium chloride sprays had significantly influenced the 

various bio-chemical parameters of peach fruits. The response 

of different nitrogen fertilization levels on antioxidant 

activities of peach fruits was also found significant, however 

calcium chloride sprays could not affect the antioxidant 

activities of peach fruits significantly, under same nitrogen 

regime. Therefore, it could be concluded that the lowest 

applied nitrogen dose (375 g N per tree) through neem coated 

urea along with 1.0 per cent calcium chloride sprays resulted 

in best bio-chemical attributes and antioxidant activities, 

while further increment in nitrogen fertilization adversely 

affected these quality parameters.  
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