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 In the most of southern and northern of the country cultivation citrus yield is relatively 

low per unit area. In order to increase production two different methods can be used: 

the first one is to expand the area under cultivation and the second one is increasing the 

yield unit per area. It is very difficult to expand the area under cultivation in the country 
according to the problems related to the water limitation and beneficial facilities. 

Therefore the fundamental solution to increase the production is to increase the yield 

unit per area. Therefore, an experiment in a randomized complete block design with 5 
treatments was conducted to gain some qualitative and quantitative characters of fruit. 

Treatments were sprayed on Leaves with calcium nitrate concentrations (2.5 and 5) in 

1000 with a single spraying and double spraying treatment. The results showed that 
treatment of the tree with calcium treatments on tree increases Ph, fruit density, and the 

total acidity. Calcium treatment because of the increased thickness of the peel was more 

effective than other treatments in maintaining fruit quality. The findings shown that 
calcium is effective on maintaining the fruit quality. It absorbed with double valance 

and also calcium is the most static matter above the other essential matters and its 

definitely is usually observed in fruits. Therefore calcium nitrate application for its fast 
absorbent can effects on this matter. 
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INTRODUCTION 

 

 In developing countries due to high population growth and low productivity growth, the amount of annual 

production is always declining. Citrus is one of the most important horticultural production in Iran witch put our 

country among the top 10 countries. the major causes of low performance and high frequencies losses in 

sanguine orange trees is fruiting. A tree with alternative fruiting habit in successive rotations, does not produce 

regular crop. Usually high performance of the trees in one year, resulting in decrease performance in next year. 

In high yield, the tree has plenty of small fruits, due to lack of proper marketability the economic benefits are 

not enough. On the other hand, in low yield the amount of fruits are negligible[3]. The accumulation of reserves 

in inversely related to crop load, and a depletion of them under heavy crop load has been related to tree collapse 

and the triggering of an alternate bearing habit[15]. 

 Citruses quality and taste of Iranian compliance has agriculture and business importance. Improving the 

quality of agriculture products is the major of the scientists in this field[17]. Citrus cultivation in most southern 

and northern of the country has relatively low yield per unit of surface. To increase production two ways can be 

used: increasing the acreage or increasing yield per unit area[14]. Expand the area under cultivation in the 

country, considering the limitations and possibilities of utilization of water resources is very difficult. Thus the 

most basic way to produce a product is yield per unit area[22]. 

 In a four-year study the relationship between yield and nutritional status of mandarin trees were examined 

and report that a linear correlation exist between nutritional status and performance of the tree[10]. Nutritional 

treatments, before and after harvest even causes eliminating the alternate fruiting cycle in treatments high yield. 

In other words, the difference in performance between low and high yielding crop significantly reduced [2]. 

 Variable rate of application of agricultural inputs, as an important part of precision agriculture[19]. No 

agriculture system seems to be complete without the optimum plant population and adequate nitrogen 
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application[11]. Nitrogen is one of the most important nutrients and the key factor to achieve optimal yield in 

crops and plays an important role in the increase of crop yield[4]. 

 Among the nutrients, calcium is the most important mineral in determining the fruits quality. This element 

increases the shelf life of fruits, especially apples and pears. The authors considering the role calcium in the 

plants is very numerous. Calcium plays an essential role in cellular middle hard layer which is made of pectats 

calcium. Tier cellular acts as a link between the molecular stabilization of pectin in the middle lamellae proteins 

it reduces the amount of softness of tissue by preventing and increasing the solubility process settlement calcium 

in the cell wall as a connector between the molecule gives stability to the compound septum and preserves cell 

walls structure[12]. Calcium is an important mineral needed for cell elongation and cell division in the fruit 

quality[18]. Calcium also regulates many metabolic processes and the semi-permeability of cell membranes, cell 

division and also movement of microtubules and electrolyte leakage [21][23]. In fruits like apples and pears 

calcium causes firmness and increases the life after harvest[13]. In relation to reducing skin disorders, in 

frostbite temperature, tangerine "Fortune " has shown positive reaction compare to pre-harvest use of calcium 

[1]. Aquino[6] stated that during testing, pre-post harvest calcium treatment, significantly reduced the insidence 

of skin lesions on the fruit of tangerine. 

 Sanguine orange trees has alternative bearing, which means that in one year they produce few product and 

that next year they produce a high product. In high yield, plenty of fruits existence on the tree, which wholes are 

the sink parts of a tree. According to many reports and observations, increase in amount of inputs eventuate in 

decreased quality. Though we've tried to increase inputs quality which is acceptable for the consumers with an 

adequate economical benefits. Calcium through some of it's special nutritional values have been applied to the 

trees and helped to the achieve the optimal results. 

 

MATERIALS AND METHOD 

 

 In this study, experiments on sanguine orange trees in a random block design with 5 treatments as follows: 

2.5 in 1000 with a single spray of calcium nitrate, calcium nitrate 2.5 in 1000 double spray, 5 in 1000, in a single 

spray of calcium nitrate, calcium nitrate 5 in 1000 in double spray and controls each of the 4 replications. 

Sampling was carried out different aspects of the same tree as possible and after transfer to the lab was assessed 

non-destructive characterization of fruit. Fruit size was measured by water displacement method. In this method, 

the measured volume of water that is moved by dipping fruit, fruit size was obtained in mL. The fruit density 

was calculated by using the following equation:  

V

M


.               (1) 

 To measuring the density of fruit juice, 10 mL of the weighted extract fruit and density was calculated by 

using the formula 1. 

 pH of fruit extract was measured by using a digital pH meter with model Gp353. Sugar forms a large part of 

fruit soluble solids. Glucose meter or refractometer is used as a device for measuring Tss. To measure Tss, a few 

drops of fruit juice is Stalactite on glass screen of the device, the number indicates the amount of fruit sugar 

[13]. Brix shown by the device was read. 

 To measure total acidity, fruit juice after filtering and after titration was measured in mg per 100 mL juice 

in 0.1 normalization of NaOH. 

 All information's obtained in a randomized complete block, design by using SPSS statistically analyzed in 

variance in 5% level by least significant different (LSD) test were compared. 

 

RESULTS AND DISCUSSIONS 

 

 Table 1 shows that the effect of nutritional factors on some of the qualitative and quantitative characteristics 

of fruits: 

 

Fruit density: 

 According to the results, the average fruit density comparison of all the treatments were similar. Density 

was calculated by using the ratio of the fruit weight to the volume, as the fruit weight ratio is more to its volume, 

the fruit density increases. All fruits had a same ratio of weight to the volume. No conclusion were found about 

the effect of calcium treatment to increase the fruit density. 

 

pH:  

 Based on the results of the comparison, the calcium treated fruits had the highest ph levels. It seems that 

low calcium levels were caused increases in PH levels in sanguine orange. For some of the consumers lack of 
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marketability is because of the extreme amount of fruits sourness and this is results of the pH reduction. No 

conclusions were found about the effects of calcium on the extract of pH levels.  

 

TSS: 

 Based on the results of the comparison, the control treatment has the highest amount of dissolved solids 

compared to the other nutritional treatments. Increase of the amount of dissolved solids are resulting hydrolysis 

of starch in to a simpler sugar, such as glucose and fructose.  

 Calcium causes increases of fruit sizes, and as a result of a large part of the fruits has a water based 

consistent, it reduced the amount of dissolved solids, so the amount of tss is higher in the non treated trees.  

 Ghosh and palit[9] reported that fruits with higher tss is caused by a calcium deficiency in the fruits which 

was consist anted with the results of this study. Reduction of dissolved solids in Valencia oranges have been 

reported [8]. 

 

The Density Of Fruit Extract: 

 The results of statistical comparisons showed that calcium treatment had the highest density of the extract. 

Calcium also has the major role in making the cell layer of calcium pectat, it is further more known as a bonding 

agent between the molecules. Calcium in the cell wall, by maintaining in it, plays the role of connection between 

molecular structure in the cell walls and keeps the density of the cell wall, tissues in the fruit juice which 

provides increased of fruit juice density . 

 

Total acidity: 

 The comparison results showed that the control treatment had the highest total acidity.  

 The acidity in citrus has heredity aspects and it is considered as a semi -quantitative trait. Total acidity is the 

amount of titratable total acidity, while pH is the resultant [H
+
] concentration. Although, their process is 

coordinate as if total acidity reduces against pH increases, but they are not directly related to each other. 

 The highest amount of total acidity was at the beginning of the study, (a warring of this fact that the fruit 

was not yet entered into the stage of loosing quality, still maintained its qualitative characteristics, therefore it is 

obviously had the maximum amount of acidity in the beginning of the experiment). 

 Boman[7] early proved that total acidity amount was higher in control than the calcium nitrate treatment for 

Valencia orange, which corresponded with the results of this study. Qasemnezhad [16] stated that calcium 

treatment increases acidity in Satsuma mandarin compare in to the control. Singh & Sharma [20] reported that 

pre-harvest of calcium nitrate foliar application in "Quino" tangerine has made an increase on the acidity levels 

in comparison with the control. 

 

TSS/TA: 

 The result of the comparison showed that the highest amount of dissolved solids compared to the total 

acidity was in the calcium treatment. The ratio of the soluble solids in the total acidity as an important factors 

for determination the maturity and increase in sweetness, determines the quality of the taste of the fruit. Pre-

harvest and the post-harvest are affective on protecting the good taste of the fruit by control over the water lose 

and decrease in the skin breathing. So this fact could delay on ageing accordingly it prevents the usage of the 

potential matters such as organic acid besides saving the quality of the fruit in an acceptable form[5]. 

 

Conclusion: 

 The findings shown that calcium is effective on maintaining the fruit quality. It absorbed with double 

valance and also calcium is the most static matter above the other essential matters and its definitely is usually 

observed in fruits. Therefore calcium nitrate application for its fast absorbent can effects on this matter. 
 

Table 1: Comparison of Average Effect of Nutritional Treatments on Some of the Characteristics' of the Fruit. 
Treatment fruit density pH TSS The Density Of Fruit Extract TA TSS/TA 

(g/cm3) (-)  (%)  )g/cm3) (g/100mL) (%) 

control 1.012 a 3.09 bc 8.66 a 0.915 b 1.33 a 6.5 ab 

2.5 in 1000 with a single 

spray of calcium nitrate 

1.011 a 3.40 a 7.61 c 0.916 ab 1.18 b 6.43 b 

calcium nitrate 2.5 in 

1000 double spray 

1.007 a 3.11 bc 7.94 b 0.917 ab 1.19 b 6.70 a 

5 in 1000 in a single 

spray of calcium nitrate 

1.004 a 3.05 c 8.25 ab 0.922 ab 1.31 a 6.3 c 

calcium nitrate 5 in 1000 

in double spray 

1.011 a 3.14 b 8.22 ab 0.924 a 1.31 a 6.31 bc 

LSD 0.058 0.10 0.58 0.009 0.07 0.65 

Means within a column followed by the same letter are not significantly different at p<0.05 by LSD test. 
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