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ABSTRACT 

This investigation was carried out during 2012 and 2013 seasons on 6 year old olive trees cv. 

Kalamata . Selected trees were planted at 6 x 4 meters apart in a sandy soil; subjected to drip 

irrigation; uniform in shape and size as much as possible and received regularly the recommended 

horticultural practices according to the recommendations  of the  Horticulture Research Institute. 

Kalamata olive trees were foliar sprayed with calcium chloride at 1 or 2%; potassium chloride at 2 or 

4%, and urea at 2 % each alone or in combination at full bloom. Obtained data indicated that all tested 

treatments increased fruit set, the  number of fruits per tree, yield  (kilogram per tree) and improved 

fruit quality (fruit weight, fruit dimensions flesh/pit ratio and oil content) while, decreased both June 

and pre-harvest drop in comparison with the control. In addition to improve NPK status of Kalamata 

olive leaves. 

The most effective treatments on tree fruiting were the combinations of 2 and 4 %  potassium 

chloride with 2 % urea. Regarding, fruit quality, the two concentrations of calcium chloride or 

potassium chloride alone or supplemented with 2% urea, improved fruit quality. Besides, 2 or 4% 

potassium chloride induced the highest values of fruit oil percentage as fruit fresh weight, while as dry 

weight, the treatment of 1% calcium chloride associated with 2% urea induced the highest values. Regarding 

leaf NPK content, the treatment of 2% calcium chloride increased leaf nitrogen content in the first 

season, while, treatment of 2% potassium chloride + 2 %urea was the most effective treatment in the 

second season. Either 2 % or 4 % potassium chloride treatments increased leaf P content during 2012 

& 2013 seasons, whereas leaf K content was not affected with the tested treatments in the first season, 

while in second season the treatment of 1 % calcium chloride was the most effective treatment. This study 

recommended that spraying olive trees cv. Kalamata with 1 % or 2 % calcium chloride; 2 or 4 % potassium 

chloride and 2 % urea, each alone or in combination, at full bloom increased tree fruiting; improved fruit 

quality and increased fruit oil content.  

 

Keywords: calcium chloride, fruit quality, fruit set, leaf NPK, oil content, olive, potassium chloride, 

urea, yield.     

      

1. INTRODUCTION 

In Egypt, table olive cultivars play an 

important role in economics of the growers and 

countries where most of the olive production is 

consumed as pickling products. Thereby, poor 

fruit set, high fruit shedding and consequently 

poor yields are considered critical factors for 

growing table cultivars. 

Kalamata is a pickling olive cultivar, where 

high fruit set and consequently the  number of 

fruits per tree with good quality is essential 

factor to gain high income. Many researches 

mentioned that Calcium, Nitrogen and 

Potassium  play  important roles, in fruit  set and 

fruit retention. Foliar-applied calcium, alone or 

in combination, has been shown to enhance 

acclimation or repair of stress-injured tissues 

(Andrews, 2002). Moreover, Porro et al. (2002) 

confirmed that foliar nutritional sprays can be a 

useful management practice to enhance fruit 

nutrient status and consequent fruit quality. 

 Olive leaves and stems represent storage 

organs for nitrogen and release it in response to 

the metabolic demands of developing 

reproductive and vegetative organs (Fernandez-

Escobar et al., 2004). Besides, Freeman et al., 

2005 reported that under nitrogen deficiency, 

fruit set, yield  and  shoot  growth  are negatively 
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influenced. In addition, Therios, 2006 mentioned 

that nitrogen was found to increase the 

proportion of hermaphrodite flowers, and low 

nitrogen concentration in the leaves led to the 

formation of staminate flowers and therefore 

decreased the potential level of fruit set in olive 

trees. 

 Potassium plays an important role in 

improving fruit quality of olive trees. In this 

regards, Ben Mimoum et al. (2004) reported that 

foliar treatments of potassium on olive trees 

increased fruit weight, pit ratio and polyphenol. 

Also, Hussein (2008) mentioned that potassium 

fertigation improved fruit and fruit oil content of 

Mazanillo olive cultivar. 

   Furthermore, many authors reported the 

positive effect of calcium on fruit quality of 

olive. Desouky et al. (2009) found that spraying 

olive trees with 2 % calcium chloride at full 

bloom and 15 days later increased fruit oil 

content and improved oil quality. In addition, 

Haj Sulaiman (2009) reported that spraying olive 

trees with calcium carbonate increased fruit 

weight and size; percentage and thickness of 

flesh and the oil content. In addition, recent data 

indicate the importance of chloride (Cl
-
) transfer 

across the plasma membrane for pollen 

germination and pollen tube growth (Tavares et 

al., 2011).    

The aim of this investigation was to study the 

effect of calcium chloride, potassium chloride 

and urea foliar fertilization each alone or in 

different combinations, on fruiting, fruit physical 

characteristics,  fruit oil content and on leaf NPK 

content. 

 

2. MATERIAL AND METHODS 

2.1. Plant material and treatments  

The present study was carried out during 

2012 and 2013 seasons on kalamata olive trees 

(6 year old), planted in a private farm at 

Kilometer 64 from Cairo - Alexandria desert 

road. Selected trees were uniform in shape and 

size as much as possible and planted at 6 x 4 

meters apart in a sandy soil; subjected to drip 

irrigation and received regularly the 

recommended horticultural practices according to 

recommendation of the Horticulture Research 

Institute (El-Sayed and Abou Shanab, 2011). 

The selected trees were arranged in a complete 

randomized design with three replicates per 

treatment (one tree /replicate). Foliar sprays were 

applied at full bloom, the study was conducted 

according to the following treatments: 

1- Control (untreated trees). 

2- 1% Calcium chloride 21%. 

3- 2 % Calcium chloride 21%. 

4- 2 % Urea. 

5- 2 % Potassium chloride. 

6- 4 % Potassium chloride. 

7- 1 % Calcium chloride 21% + 2%urea.  

8- 2 % Calcium chloride 21%+ 2%urea.  

9- 2 % Potassium chloride + 2%urea.  

10- 4 % Potassium chloride + 2%urea. 

2.2. Data analysis  

 The obtained data were handled as follows 

2.2.1. Tree Fruiting   

 Twenty shoots were randomly labeled and 

numbers of their flowers were counted. Number 

of fruit set at the beginning of May, the number 

of fruits in mid June and  before harvesting at 

mid October, were counted and fruit set 

percentage and both June and pre-harvest drop 

percentages were calculated. In addition, at harvest 

time, the number of fruits per tree (fruits retention) 

were counted and  the yield (as kilogram per tree) 

was calculated. 

- The following equations were used for 

calculations: 

 

Fruit set (%) =     x100 

  
                                       

 

June drop(%)=  x100 

 

     

Pre harvest drop (%) =   x100 

                           

  

2.2.2. Fruit physical characteristics 
Thirty fruits per each tree were randomly 

picked for carrying out the fruit quality 

measurements: 

Fruit length (cm), fruit diameter (cm), fruit 

shape index, fruit weight (g), flesh weight (g), seed 

weight (g) and consequently, flesh/pit ratio were  

calculated 

2.2.3. Fruit oil percentage  
It was determined by extracting the oil from 

the fruits either as fresh or dry weight by soxhalt 

extraction apparatus using petroleum ether at 60-

80C boiling point as described by A.O.A.C. 

(1980).  

2.2.4. Leaf NPK determination 

Leaf nitrogen content was determined using 

micro-Kjeldahle method as described by 

A.O.A.C. (1980). Leaf P content was determined 

according to Wide et  al. (1985). Leaf  K content 
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was determined by Atomic Absorption 

Spectrophotometer (Chapman and Pratt, 1978). 

Statistical analysis  
The obtained data were subjected to analysis 

of variance (ANOVA) utilizing a randomized 

complete block design according to Snedecor and 

Cochran (1980). Differences between treatments 

were compared by Duncan's multiple range tests 

(1955). 

 

3. RESULTS AND DISCUSSION 

3.1. Tree fruiting 

Data in Table (1) show, the effect of calcium 

chloride; potassium chloride and urea, alone or 

in combination, on fruit set, June drop; pre 

harvest drop, the number of fruits per tree and 

yield as kg. per tree of Kalamata olive cultivar. 

during 2012 & 2013 seasons. All treatments 

increased fruit set, the number of fruits / tree and 

yield in kg/ tree, while decreased June drop and 

pre harvest drop compared to untreated trees 

(control). 

3.1.1. Fruit set percentage 

The treatment of 4% potassium chloride + 

2% urea was the most effective treatment 

followed by the treatment of 2% potassium 

chloride + 2% urea in first season  and 4% 

potassium chloride in second season. Untreated 

trees gave the least effects on fruit set. 

3.1.2. June drop percentage 

2 or 4% potassium chloride supplemented with 

2% urea surpassed other treatments in reducing June 

drop percentage, while untreated trees exhibited  the 

highest values of June drop. Other treatments came 

in-between. 

3.1.3. Pre-harvest drop 

Data indicated  that in the first season, the 

treatment of  2% calcium chloride associated 

with 2% urea was the most effective treatment in 

reducing pre-harvest drop, while in the second 

season, the treatment of 2% potassium chloride 

+ 2 % urea exhibited  the highest effect  as 

compared to other treatments. 

3.1.4. Number of fruits per tree 

It is obvious from Table (1) that in both 

seasons of study, the treatment of 2% potassium 

chloride + 2 % urea enhanced the number of 

fruits per tree followed by the treatment of 4 % 

potassium chloride + 2 % urea, while untreated 

trees showed the least values. Other treatments 

came in-between. 

3.1.5. Yield as kilogram per tree. 

Data showed that 2 or 4% potassium chloride 

supplemented with 2 % urea increased yield 

significantly as kilogram per tree, while 

untreated trees showed the least values in both 

seasons. 

The obtained results of tree fruiting are in line 

with the findings of El-Sharkawy, (2003) on olive 

where  urea foliar spraying increased fruit set and 

yield, while decreased fruit drop. Desouky et al. 

(2009) found that spraying olive trees with  calcium 

chloride increased fruit set. In addition,  Antonio et 

al. (2011) found that pineapple fruit yield increased 

by potassium fertilization. 

 

Table (1): Effect of some foliar application nutrient sprays on tree fruiting of Kalamata olive cultivar during 

2012 & 2013 seasons 

Treatments 
Fruit set (%) June drop (%) 

Preharvest drop 

(%) 
No. of fruits/tree Yield (kg)/tree 

2012 2013 2012 2013 2012 2013 2012 2013 2012 2013 

Control. 

32.22 

cd 

38.86 

d 

46.08 

a 

45.35 

a 

3.94 

a 

2.31 

ab 

3044.0 

f 

3553.0 

h 

17.00 

b 

19.33 

d 

1% Calcium chloride 

21%. 

42.97 

b 

42.30 

cd 

31.85 

b 

27.90 

b 

1.85 

b 

2.86 

a 

3543.0 

cd 

4422.0 

g 

19.67 

b 

22.00 

cd 

2% Calcium chloride 

21%. 

34.05 

cd 

42.29 

cd 

29.14 

b 

28.26 

b 

0.74 

bc 

2.22 

ab 

2948.0 

f 

5257.0 

e 

17.33 

b 

27.67 

ab 

2 % Urea.   

24.28 

e 

43.20 

b-d 

22.20 

c 

23.38 

b 

0.81 

bc 

1.49 

ab 

3595.0 

c 

5265.0 

e 

19.67 

b 

27.67 

ab 

2% Potassium chloride. 

36.23 

c 

41.55 

cd 

22.28 

c 

12.72 

c 

1.23 

bc 

0.53 

cd 

3369.0 

e 

5426.0 

d 

17.33 

b 

29.00 

ab 

4% Potassium chloride 

37.08  

c 

49.30 

ab 

11.43 

d 

10.31 

cd 

0.50 

bc 

0.79 

cd 

4695.0 

b 

5601.0 

c 

25.33 

a 

30.00 

ab 

1% Calcium chloride21% 

+ 2% urea   

28.46 

de 

46.03 

a-c 

12.92 

d 

10.22 

cd 

1.55 

bc 

0.34 

cd 

3449.0 

de 

5579.0 

c 

19.67 

b 

30.33 

ab 

2% Calcium chloride 

21% + 2 % urea  

32.08 

cd 

48.97 

ab 

19.69 

c 

6.17 

d 

0.00 

c 

0.79 

cd 

3419.0 

de 

5009.0 

f 

18.33 

b 

26.00 

bc 

2% Potassium chloride + 

2% urea  

43.37 

b 

48.61 

ab 

10.21 

d 

5.67 

d 

0.41 

bc 

0.00 

d 

5069.0 

a 

6102.0 

a 

26.33 

a 

31.33 

a 

4% Potassium chloride + 

2% urea  

50.01 

a 

50.23 

a 

9.01 

d 

5.02 

d 

0.77 

bc 

2.15 

ab 

4758.0 

b 

5974.0 

b 

25.00 

a 

32.33 

a 

Means followed by the same letter (s) are not significantly different at 5% level 
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Table (2): Effect of some foliar application nutrient sprays on fruit physical characteristics of Kalamata olive cultivar 

during 2012 & 2013 seasons 

Treatments 

Fruit weight  

(g.) 

Fruit length 

 (cm.) 

Fruit diameter 

(cm.) 

Fruit shape 

(L/D) 
Flesh/pit ratio 

2012 2013 2012 2013 2012 2013 2012 2013 2012 2013 

Control. 

5.63 

a-c 

5.48 

a 

3.04 

a-c 

2.87 

cd 

1.84 

ab 

1.85 

cd 

1.64 

a 

1.55 

a 

5.67 

cd 

6.46 

b 

1% Calcium chloride 21%.. 

5.62 

a-c 

4.97 

c 

3.09 

a 

2.84 

d 

1.84 

ab 

1.84 

d 

1.68 

a 

1.55 

a 

6.00 

ab 

6.00 

d 

2 % Calcium chloride 

21%.. 

5.89 

a 

5.28 

ab 

3.07 

ab 

2.91 

b-d 

1.86 

a 

1.87 

cd 

1.65 

a 

1.55 

a 

5.84 

bc 

6.13 

cd 

2%Urea. 

5.52 

b-d 

5.27 

a-c 

3.02 

b-d 

2.86 

cd 

1.82 

ab 

1.85 

cd 

1.66 

a 

1.54 

a 

5.54 

d 

6.90 

a 

2% Potassium chloride. 

5.15 

e 

5.34 

ab 

3.00 

cd 

2.99 

ab 

1.81 

ab 

1.97 

a 

1.66 

a 

1.52 

a 

6.03 

ab 

6.39 

b 

4 % Potassium chloride. 

5.43 

b-e 

5.35 

ab 

3.05 

a-c 

3.04 

a 

1.83 

ab 

1.94 

ab 

1.66 

a 

1.56 

a 

6.02 

ab 

6.15 

cd 

1 % Calcium chloride 21% 
+ 2%urea   

5.71 

ab 

5.46 

ab 

3.04 

a-c 

2.98 

ab 

1.83 

ab 

1.91 

a-c 

1.67 

a 

1.56 

a 

5.98 

ab 

6.80 

a 

2 % Calcium chloride 21% 

+ 2%  urea  

5.37 

b-e 

5.18 

a-c 

2.97 

de 

2.87 

cd 

1.81 

ab 

1.87 

cd 

1.64 

a 

1.53 

a 

5.71 

cd 

6.33b

c 

2 % Potassium chloride  + 

2% urea   

5.19 

de 

5.15 

bc 

2.93 

e 

2.90 

b-d 

1.78 

b 

1.90 

a-d 

1.65 

a 

1.52 

a 

6.08 

a 

5.95 

d 

4 % Potassium chloride  + 

2% urea  

5.27 

c-e 

5.41 

ab 

3.02 

b-d 

2.96 

a-c 

1.81 

ab 

1.90 

b-d 

1.67 

a 

1.55 

a 

6.08 

a 

6.25 

bc 

Means followed by the same letter (s) are not significantly different at 5% level. 

3.2. Fruit physical characteristics  

Table (2) presents the effect of the treatments 

i.e., calcium chloride; potassium chloride and 

urea alone or in combination on fruit physical 

characteristics i.e., fruit weight, fruit length, fruit 

diameter, fruit shape and flesh/pit ratio during 

2012 & 2013 seasons.. 

3.2.1. Fruit weight 

It is obvious that fruit weight was affected 

significantly by the treatments. The treatment of 

2% calcium chloride was the superior, while 2% 

potassium chloride showed the lowest value in 

the first season. In the second season, untreated 

trees showed the highest value, while, 1% 

calcium chloride gave the least value. Other 

treatments came in-between. 

3.2.2. Fruit length 

The data indicated that in the first season, the 

treatment of 1% calcium chloride was the most 

effective; followed by 2% calcium chloride 

whereas, 2% potassium chloride + 2 % urea gave 

the lowest value. While, 4% potassium chloride, 

followed by 2 % potassium chloride followed by 

1% calcium chloride + 2 % urea were  the most 

effective treatments in comparison with other 

treatments at the second season.  

3.2.3. Fruit diameter 

Table (2) showed that 2% calcium chloride 

gave the highest value of fruit diameter, while, 

the other treatments came in the second order 

without significant differences between them in 

the first season. In the second season, the 

treatment of 2 % potassium chloride was 

superior to other treatments, followed by the 

treatment of 4 % potassium chloride whereas the 

control (untreated trees) and other treatments 

came at the last with slight differences between 

them. 

3.2.4. Fruit shape 

In both seasons of the study, fruit shape was 

not affected by the tested treatments. 

3.2.5. Flesh/pit ratio  

Data showed that in both seasons, all tested 

treatments significantly affected flesh/pit ratio. 

The treatments of 2 or 4% potassium chloride, 

each associated with 2% urea were the most 

effective treatments, followed by 2% potassium 

alone in the first season. In the second season, 

2% urea and 1 % calcium chloride + 2 % urea 

were the most effective treatments, while the 

lowest value came from 2% potassium chloride 

+ 2% urea treatment. Other treatments came     

in-between. 

The results of fruit physical characteristics 

are in harmony with the results of Fallahi et al. 

(2002) where foliar-application of urea at the 

highest rate had the heaviest fruits of “Fuji” 

apple trees. Besides, Porro et al. (2002) reported  

that  foliar nutritional sprays can be a useful 

management practice to enhance apple fruit 

quality. In addition, Ben Mimoun et al. (2004) 

found that foliar fertilization of potassium in 

olive trees increased fruit weight and pit ratio. 
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Table (3): Effect of some foliar application nutrient sprays on oil percentage of Kalamata olive 

cultivar during 2012 & 2013 seasons. 

Treatments 

Oil percentage / fresh weight Oil percentage / dry weight 

2012 2013 2012 2013 

Control. 16.84e 16.46e 46.39cd 46.29d 

1% Calcium chloride 21%. 16.92de 16.57 de 48.72ab 46.94cd 

2 % Calcium chloride 21%. 17.22c 16.66 c-e 45.69d 46.69d 

2 % Urea.   17.14cd 16.57de 46.96 b-d 47.56b-d 

2% Potassium chloride. 17.68a 16.81cd 49.63a 48.88 a-c 

4% Potassium chloride 17.17cd 17.86a 47.54 a-d 49.92a 

1% Calcium chloride 21% + 2% urea   17.36 bc 16.96c 49.75 a 46.87cd 

2% Calcium chloride 21% + 2 % urea  17.09 c-e 17.48b 46.69 b-d 49.55ab 

2% Potassium chloride + 2% urea  17.36 bc 17.74ab 48.23 a-c 49.35ab 

4% Potassium chloride + 2% urea  17.53ab 17.65ab 47.53 a-d 49.89a 

Means followed by the same letter (s) are not significantly different at 5% level 

3.3. Fruit oil percentage 

Fruit oil content as fruit fresh or dry weight is 

tabulated in Table (3). In both seasons, all 

treatments increased fruit oil percentage as fruit 

fresh weight or fruit dry weight compared with the 

control (untreated trees).  

3.3.1. Fruit oil percentage/ fresh weight 

In the first season, the treatment of 2 % 

potassium chloride induced the highest values, 

whereas 4 % potassium chloride + 2 % urea came 

at the second order, followed by 1 % calcium 

chloride + 2 %  urea and 2 % potassium chloride + 

2 % urea without significant differences between 

them. In the second season, 4 % potassium chloride 

was the superior treatment, whereas, both 2 % 

potassium chloride and 4 % potassium chloride 

each associated with 2 % urea occupied the second 

order without significant differences between them. 

3.3.2. Fruit oil percentage/ dry weight 

In the first season, the treatment of 1% calcium 

chloride associated with 2% urea induced the 

highest values of oil percentage followed by 2% 

potassium chloride alone without significant 

differences between them, followed by 1% calcium 

chloride. Other treatments induced similar results. 

Meanwhile, in the second season, both the 

treatments of 4% potassium chloride alone and 4 

% potassium chloride + 2 % urea induced the 

highest values without significant differences 

between them, followed by both 2% calcium 

chloride and 2% potassium chloride each 

supplemented with 2% urea without significant 

differences between them. 

The  results  of  fruit  oil  content came in line  

with those of Wiesman et al. (2002) who found 

that spraying olive trees with a compound 

containing: nirogen and potassium(Olive-Nutri-

Vant ) increased fruit oil content. El-Sharkawy 

(2003) found that spraying olive trees with urea 

increased oil percentage in olive fruits; Desouky et 

al. (2009) found that spraying three cultivars of 

olive with calcium chloride increased fruit oil  

content  and  improved oil quality and Hegazi et al. 

(2011) found that spraying olive trees with nitrogen 

or potassium increased fruit oil content.  

3.3.3. Leaves NPK content 

Percentages of N, P and K of Kalamata olive 

cv. leaves are reported in Table (4) for both 

seasons. Regarding leaves nitrogen content, it was 

revealed that in the first season, the treatment of 2% 

calcium chloride induced the highest value, 

followed by the control without significant 

differences between them, followed by 2%  calcium 

chloride + 2% urea, while 2% potassium chloride 

+ 2% urea recorded the lowest value. Other 

treatments came in between. In the second season, 

2% potassium chloride associated with 2% urea 

was superior to other treatments, followed by the 

treatment of 4 % potassium chloride supplemented 

with 2 % urea and 2% calcium chloride associated 

with 2% urea, while, the other treatments came     

in-between. 

As regard to phosphorus content in the first  

season, it was found that the treatment of 4 % 

potassium chloride was superior to the other 

treatments, while in the second season, 2% 

potassium chloride induced the highest values of 

phosphorus percentages in comparison with the 

other treatments. 

Concerning leaf  potassium  content, it is 

obvious from Table (4) that in the first season , the 

untreated  trees  (control)  gave  the   highest    value, 
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Table (4): Effect of some foliar application nutrient sprays on leaves NPK of Kalamata olive cultivar 

during 2012 & 2013 seasons. 

Treatments 
N (%) P (%) K (%) 

2012 2013 2012 2013 2012 2013 

Control. 

2.003 

a 

1.433 

cd 

0.253 

b 

0.257 

b 

1.183 

a 

0.823 

ab 

1% Calcium chloride 21%. 
1.577 

cd 

1.500 

c 

0.180 

c 

0.100 

e 

0.967 

e 

0.920 

a 

2 % Calcium chloride 21%. 

2.053 

a 

1.167 

e 

0.130 

e 

0.09 

e 

1.170 

ab 

0.797 

a-c 

2 % Urea.   

1.620 

b-d 

1.667 

b 

0.130 

e 

0.100 

e 

0.970 

e 

0.483 

d 

2% Potassium chloride. 

1.520 

de 

1.707 

b 

0.160 

d 

0.313 

a 

1.107 

cd 

0.577 

cd 

4% Potassium chloride 

1.720 

b-d 

1.447 

cd 

0.417 

a 

0.160 

d 

1.070 

d 

0.727 

a-c 

1% Calcium chloride21% + 2% urea   
1.370 

e 

1.387 

d 

0.167 

cd 

0.100 

e 

1.083 

d 

0.910 

ab 

2% Calcium chloride 21% + 2 % urea  

1.800 

b 

1.673 

b 

0.137 

e 

0.100 

e 

1.117 

b-d 

0.680 

b-d 

2% Potassium chloride + 2% urea  

1.050 

f 

2.053 

a 

0.130 

e 

0.190 

c 

0.963 

e 

0.833 

ab 

4% Potassium chloride + 2% urea  

1.750 

bc 

1.723 

b 

0.120 

e 

0.150 

d 

1.163 

a-c 

0.737 

a-c 

Means followed by the same letter (s) are not significantly different at 5% level 

followed by 2% calcium chloride. In the second 

season, 1% calcium chloride induced the highest 

value, followed by 1 % calcium chloride + 2 % 

urea. The least value resulted  from 2 % urea and the 

other treatments came in-between. 

The results of leaf NPK are in line with the 

findings of Sánchez-Zamora and Fernández-

Escobar (2002) on olive, who found that 

spraying urea on olive trees compared to 

nitrogen soil application improved leaf N 

concentration. In addition,Weinbaum et al., 

(2002) reported that foliar-applied 

macronutrients, such as N and K, may be 

anticipated when soil nutrient acquisition is 

inadequate to meet tree nutrient demand. 

Significant quantities of nutrients can be 

delivered foliarly, absorbed from leaf surfaces 

and translocated to sites of utilization within the 

tree.  

Recommendations 

It can be recommended that spraying olive trees 

cv. Kalamata with 1 % or 2 % calcium chloride; 2 

% or 4 % potassium chloride and 2 % urea each 

alone or in combination increased fruiting; fruit oil 

content and improved fruit quality.  
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 "كلاماتا"صنف  زيتونتأثير الرش ببعض المغذيات على انتاجية وجودة ثمار ال

 

 عماد جرجس ميخائيل - سيد عثمان  محمد اهيمراب - شوقى محمود محمد الشرقاوى 

 

 مصر – الجيزة –مركز البحوث الزراعية  - معهد بحوث البساتين

 

 ملخص 

ك وذل إسكندرية الصحراوى/طريق مصر 46بمزرعة خاصة عند الكيلو   2102و  2102أجريت هذه الدراسة خلال موسمى 

أرض رملية وتروى بالتنقيط وتجرى و متر  4×  6سنوات مزروعة على مسافة  4عمرها "  كلاماتا"على أشجار زيتون صف 

عند التزهير الكامل بكلوريد  دراسة تأثير الرش هدفب ، عليها عمليات الخدمة البستانية الموصى بها من قبل معهد بحوث البساتين

وكانت  ،االجمع بينهمبمنفرداً أو %  2وكذلك الرش باليوريا بتركيز %  6أو  2بتركيز اسيوم وكلوريد البوت%  2أو  0الكالسيوم 

 :اهم النتائج المتحصل عليها كما يلى

المعاملات المختبرة الى زيادة نسبة العقد وعدد الثمار لكل شجرة وكذلك محصول الشجرة بالكيلو جرام فى حين  أدت

باليوريا  ةمومدع % 6 أو 2 البوتاسيوم بتركيز كلوريدتى وكانت معامل بل الجمعقا ط مقكل من تساقط يونيو وتسا أنقصت

 .فضل فى هذا الخصوصهما الأ%  2بتركيز 

  لىإاللحم  الصفات الطبيعية للثمار متمثلة فى وزن وطول وعرض الثمرة وكذلك نسبة إلى تحسينالمعاملات  أدت

  وكلوريد الكالسيوم%  6 وأ 2 بتركيزى كلوريد البوتاسيوم المعاملةت نوكا ،لةغير المعامراشجبالأ البذرة فى الثمرة مقارنةً 

  .هى الأفضل%  2منفردة أو مدعمة باليوريا بتركيز  % 2و أ 0
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البوتاسيوم  كلوريد معاملات وكانت شجارغير المعاملةبالأ مقارنةً المعاملات ب الرش نسبة الزيت بالثمار نتيجة ارتفعت

بالنسبة للوزن الطازج بينما  فى تحقيق أفضل النتائج الأعلىهى  % 2ريا بتركيز وبالي مدعومة وأنفردة م%  6أو  2 بتركيز

 .يوريا هى الافضل فيما يخص نسبة الزيت للوزن الجاف%  2كلوريد الكالسيوم مع % 0كانت معاملة 

ففى الموسم الاول  ر والبوتاسيومتحت الدراسة على محتوى الأوراق من النتروجين والفوسفو المعاملات اختلف تأثير

 حققت معاملة بينما  تروجين  أعلىن  شجار غير المعاملة ذات نسبالأوكذلك %  2الكالسيوم بتركيز  كلوريد معاملةت نكا

ت معاملات قفى حين حق نسبة نتروجين فى الموسم الثانى أعلى%  2 مدعمة باليوريا بتركيز % 2 البوتاسيوم كلوريد

البوتاسيوم  عنصربالنسبة لاملات اما بباقى المع للفوسفور فى كلا الموسمين مقارنةً نسب  ىعلأ%  6و أ 2يومالبوتاسكلوريد

على فى هى الأ%  0كانت الاشجارغير المعاملة ذات نسبة عالية فى الموسم الاول بينما كات معاملة الكالسيوم بتركيزفقد 

 .الموسم الثانى

 %   2 وأ 0بتركيز  عند اكتمال التزهير الكالسيوم كلوريدب "صنف كلاماتا"شجار الزيتون أتوصى الدراسة برش 

لزيادة انتاجية الاشجار  او فى تركيبات بينهمأه كل على حد%  2ريا بتركيز ووالي % 6 وأ 2تاسيوم بتركيز والب كلوريدو

  .وتحسين جودة الثمار وزيادة نسبة الزيت بها

 .036-692( :2014يوليو )ثالث لالعدد ا( 65)المجلد  –ة القاهرة جامع –المجلة العلمية لكلية الزراعة 

 

 




