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Abstract: 

Lemon cypress "Cupressus 

macrocarpa" is a handsome pot 

plant used widely. The required 

for the commercial production is 

unsufficient to meet the demand 

as a result of slow growth of that 

plant. Therefore, a trial was done 

to use urea and GA3 to induce 

rapid growth. The present study 

was directed towards the effect of 

GA3 at certain levels(0, 125, 250 

and 500 ppm) as foliar sprays 

separately or in combination with 

soil addition of urea at the rates 

of 2.5 or 5 g/plant beside the 

control. The experimental design 

was complete randomized block 

design in a split plot with three 

replicates during the 2007 and 

2008 seasons. The study included 

the desired pot plant characteris-

tics and explained on the mineral  

as percentages of N, P, K, Ca and 

Mg, as well as total carbohydrate 

and protein in the leaves. The 

obtained results indicated that 

spraying 250 ppm GA3 improved 

most of the studied vegetative 

parameters as well as N, P, K, 

Mg and protein contents. On the 

contrary, it reduced the contents 

of Ca and total carbohydrate 

compared to 125 or 500 ppm 

GA3.The obtained results rec-

ommended that spraying 250 

ppm GA3 and soil adding 5g 

Urea/plant to improve lemon 

cypress as a pot plant under the 

condition of this experiment.  

KEYWORDS: Cupressus mac-

rocarpa, Urea, GA3, Growth 

regulators, leaf mineral content. 

Introduction: 

 Cupressus macrocarpa C.V. 

Goldcrest is a Montery Cypress 

cultivar, endemic to Montery Bay 

on the central coast of California, 

Hogan and Frankis (2009).It is a 

handsome ornamental tree toler-

ates high salts and excellent 

choice for seaside plantings.  It 

can be pruned to form a hedge 

whilst smaller cultivars such as 

'Goldcrest' are grown in contain-

ers.   

Several investigators report-

ed that GA3 spraying on 

Cupressus sempervirens; El- 

Sallami and Makary (1997) and 

on Eucalyptus; Scurfield and 

Moore (1958) within the range of 

100 to 300 ppm improved plant 

growth parameters to certain 

limits except stem diameter and 

number of branches per plant.El-

Keltawi et al (2012) found that 

foliar sprays of GA3 at 100 ppm 

resulted in significant increament 

of all vegetative parameters and  
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nutrient contents of Montery 

Cypress plants. Meanwhile, cal-

cium and total carbohydrate con-

tents were decreased with the 

application of 100 ppm GA3. 

Emrah et al (2010) found that 

application of urea nitrogen at 

15, 25 and 50 g/tree on Fraxinus 

angustifolia had a large and posi-

tive effect on diameter and 

growth height during the first 

three years, without significant 

differences between the treat-

ments in terms of tree diameter 

and growth height . 

Recently El-Keltawi et al 

(2012) reported that fertilizing 

Cupressus macrocarpa C.V. 

Goldcrest plants with Krista-

lone(19-19-19+1) NPK+MgO at 

0, 5 and 10 g/plant enhanced all 

recorded plant growth 

characteristics. 

Therefore, Montery Cypress 

growth is characterized with slow 

growing rate, particularly during 

juvenile years. The presented 

study directed to investigate the 

effect of foliar spray of GA3 and 

Urea as soil addition separately 

or in combination  on the growth 

parameters and chemical compo-

sition of the Montery Cypress 

leaves. 

Materials and Methods: 
 A pot experiment was car-

ried out during the two succes-

sive seasons of 2007 and 2008 at 

the Floriculture Experimental 

Farm, Faculty of Agriculture, 

Assiut University, Assiut, Egypt. 

1- Materials : 

A-Plant materials: Homoge-

nously two-years old vegetivley 

propagated Cupressus macrocar-

pa,seedlings obtained in 15cm 

polyethylen bages from commer-

cial nursery in the Mansoreya 

area of Giza, Egypt were used. 

B - Potting media: Growing 

medium was clay(Local soil of 

Floriculture Experimental Farm, 

Faculty of Agricutlure, Assiut  

University, Assiut, Egypt) mixed 

with cattle manure at a ratio of 

3:1(v/v), respectively. The con-

stituents and characteristics of 

the media used are represented in 

Table (1). 

C -Chemical fertilizers: Urea 

(46.5% N) distributed by Factory 

of Fertilizers Abo Qir, Alexan-

dria, Egypt was used.  

D – Growth regulators : 

- Gibberellic acid :Berlex tablets 

containing1gram Gibberellic 

Acid as GA3. a.i. Imp. Chem. 

Ind.Ltd ,ICI , product was used . 

Table (1): Constituents and characteristics of the used medium at the 

beginning of the experiment: 
Particle size Distribution (%) pH EC 

 

dSm-1 

Calcium 

carbonate 

(%) 

Organic 

matter 

(%) 

Total 

nitrogen 

(%) 
Clay Silt Fine 

sand 

Coarse 

sand 

52.47 32.86 8.23 6.10 7.72 1.15 1.74 2.74 0.23 

 

Soluble cations mg/100g soil Soluble anions mg/100g soil 

Ca2+ + Mg2+ Na+ K+ CO2-
3 + 

HCO-
3 

Cl- Available 

K 

Available P 

0.72 0.28 0.09 0.41 1.55 2.02 15.66 
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2. Methods: 

        On March of both seasons, 

uniformal healthy seedlings, 

which had been grown in peat-

moss in 15cm plastic bags were 

transplanted singly into 25cm  

diameter clay pots filled with 

clay soil mixed with cattle ma-

nure as { 3 (clay soil ) : 1 ( cattle 

manure). Plants were grown un-

der lath shade condition until the 

end of the experiment for both 

seasons.  All plants were ferti-

lized with Urea (0.0, 2.5 , 5.0 

g/plant, and sprayed with Gib-

berellic acid ( 0 , 125 , 250, and 

500 ppm) at biweekly intervals. 

Gibberellic acid was applied as 

foliar spray until the point of run 

off starting one month after pot-

ting . Each spray from each con-

centration of GA3 follwed by 

adding the urea one day later 

.Control plants were sprayed with 

distilled water.Irrigation, weed-

ing and other agricultural prac-

tices were carried out for the 

experiment as usual.  

Experimental design: 

     The present experiment was 

arranged in a complete random-

ized block design (split-plot), 

where it consisted of 12 treat-

ments (3 Urea rates x 

4Gibberellic acid concentrations 

) replicated three times and each 

contained 4 plants (4 pots). The 

treatments of Urea fertilizer (con-

trol, 2.5 and 5 g ) were consid-

ered as main-plots and Gibberel-

lic acid concentrations (0, 125, 

250 and 500 ppm) as sub-plots. 

 Collected data and analysis : 

A  – Vegetative parameters : 

      At the end of the experiment 

(at the beginning of December) ; 

data recorded were plant height ( 

cm ), number of branches per 

plant, stem diameter ( cm ) and 

foliage fresh and dry weight per 

plant ( g ). 
B  – Chemical analysis : 

Leaf mineral nutrients content :  

       Plant samples were collect-

ed, prepared and digested accord-

ing to Piper (1967). The follow-

ing nutrient minerals were esti-

mated:  

 Nitrogen content was deter-

mined using the modified mi-

cro Kjeldahal method, Black et 

al . (1965). 

 Phosphorus content was de-

termined spectrometrically, 

Jackson (1973). 

 Potassium content was deter-

mined by the flame photometer 

method, Jackson (1973). 

 Calcium and Magnesium 
contents were determined by 

titration method, Jackson 

(1973). 

 Protein percentage was esti-

mated according to the method 

by Ranganna (1978). 

 Total carbohydrate percent-

age: was calorimetrically de-

termined, Fales (1951). 

IV- Statistical analysis : 
  Data were subjected to 

statistical analysis using “F” test 

according to Snedecor and 

Cochran (1973) and L.S.D. value 

for comparisons according to 

Gomez and Gomez (1984). 

RESULTS AND DISCUSSION 

Vegetative growth: 

       Data presented in Tables (2 

and 3) showed that different 
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growth measurements were 

markedly affected by the various 

treatments. 

     Concerning the specific effect 

of gibberellin (GA3) application 

(Tables 2 and 3), it was observed 

that plants treated with any con-

centration, showed better results 

comparing to untreated ones 

during both seasons, It was no-

ticed that increasing the concen-

tration of GA3 led to a signifi-

cant increase in plant height, 

branch number and foliage fresh 

and dry weights, with the best 

results attained by applying GA3 

at 250 ppm. Applying the highest 

concentration (500 ppm) showed 

lower values. Meanwhile, the 

highest concentration of GA3 

(500 ppm) exhibited the thickest 

cypress plants.  

       similar results were obtained 

by El- Salami and Makary (1997) 

on Cupressus sempervirens, L. 

Seedlings, Ibrahim et al (2010) 

on croton plants; and on Anna 

apple trees Mostafa and Saleh 

(2006). 

      However, such increase in 

plant height might be due to that 

GA3 enhancement cell division 

and /or cell elongation within 

stem tissues leading to more 

height and internode length. GA3 

might promote cell enlargement 

and help in cell division. Similar 

results were obtained by Awad 

(1973) on roses, which showed 

that GA3 at the lowest concentra-

tion increased branch number. 

Meanwhile, GA3 may enhance 

the lateral buds growing to lateral 

branches by activating cell divi-

sion.  

    Under the conditions of the 

present study, feeding lemon 

cypress with Urea at 5g/plant 

resulted in the highest values of 

vegetative measurements com-

pared with the other treatments or 

the control. 

       The increase in plant growth 

due to using Urea could be ex-

plained that the effect of its nu-

trient contents could stimulate 

the biosynthesis of enzyme, pro-

tein and other fractions. The con-

stituents of Urea are quite enough 

for increasing the growth. These 

results are in agreement with 

those obtained by Mazher et al 

(2008) on Taxodium disticum, 

Garciano et al (2006) on Euca-

lyptus grandis, and Emrah et al 

(2010) on Fraxinus angustifolia .  

      With regard to the interaction 

effects between GA3 and Urea 

fertilizer on growth measure-

ments, data showed that applying 

a combination of 250 ppm GA3 

and 5 g Urea /plant gave the best 

results of different growth meas-

urements (Tables 2 and 3). 

Nutrient contents: 

Nutrient contents of cypress 

branches showed considerable 

responses to Urea andGA3 (Ta-

bles 4 and 5). The highest con-

centrations of  N, P, K and Mg 

and the lowest Ca were obtained 

from plants received Urea and 

GA3,either medium or high level. 

Such results pointed out that 

these levels were the most suita-

ble ones as they furnished plants 

with N, P, K and Mg at adequate 

levels and consequently obtain-

ing the best plant growth. From 

the above mentioned results it 
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could be noticed that there was a 

close relationship between the 

nutrient contents in branches of 

cypress plants and their growth 

characters. Clearly, there are 

many possible roles by which 

these nutrients stimulate the 

growth of cypress seedlings. 

Among their vital roles are being 

constituents of plant tissues, cata-

lysts in various reactions, osmot-

ic regulators and performing an 

active role in biosynthesis of 

enzymes and amino acids; Devlin 

and Witham (1983).  

Several reports concluded 

that GA3 showed enhancement 

effect on increasing plant nutrient 

contents. Broughton and 

McComb (1967) demonstrated 

that GA3 stimulated the synthesis 

of protein which was reflected in 

increasing the plant growth and 

consequently the absorption of N, 

P, K and Mg increased. Demi-

sova and Lupinovich (1961) re-

ported that GA3 application in-

creased the rate of mineral 

transport from the root system to 

the areal parts of plant. 

 El-Sallami and Makary 

(1997) recorded that, spraying 

Cupressus sempervirens, L. seed-

lings with NPK as a foliar ferti-

lizer at the rates of (0.0, 0.2, 0.4 

and 0.6%) increased the contents 

of N, P, K, Mg and Fe in cypress 

branches, while Ca content 

showed a negative effect. Barros 

et el., (1975) pointed out that 

Eucalyptus saligna treated with 

NPK (3-15-3) at a rate of 

5g/plant/month had improved 

contents of N, P and K. Meawad 

(1981) mentioned that GA3 in-

creased total N, P and K contents 

in gladiolus leaves.  

     On Thuja orintales ,. El-

Sallami and Mahros (1997) re-

ported that, the leaf contents of 

N, P, K and Mg were generally 

increased by mineral nutrition, 

especially at the rate of 6 g(6-8-

6) per plant. El-Mahrouk (2000) 

on Swietenia mahogoni, L. found 

that, the percentages of N, P, and 

K in the leaves were increased by 

increasing different fertilizer 

treatments.  

Concerning the interaction 

between GA3 and Urea, the com-

bined treatment of GA3 (250 

ppm) plus Urea (5g) proved to be 

the most effective on producing 

better nutritional status. 

Total carbohydrates and 

protein contents: 

       It is clear from the data given 

in Table (6) that total 

carbohydrates were decreased 

with increasing the concentration 

of GA3 during both seasons. The 

reduction in total carbohydrates 

by using GA3 could be explained 

through the role of GA3 in 

decreasing the photosynthetic 

pigments in the branches, led to a 

decrease in the synthesis of 

sugars and starch, and 

cosequantly less accumulation of 

carbohydrates in plant organs. In 

this connection, some authors 

reported that application of GA3 

decreased total carbohydrate 

content in plant; El-Khateeb and 

Selim (1988) on Thuja 

orientalis,L. and Matter (1992) 

on carnation. 

 On the contrary, fertilizing 

the cypress plants with Urea 
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increased total carbohydrates in 

leaves. Either Urea rate at 2.5 or 

5 g/pot increased total 

carbohydrate comparing to the 

control. Meanwhile, the heigher 

level of Urea (5g/pot) was more 

effective in this respect. These 

results could be attributed to the 

role of all nutrients in this 

commercial fertilizer at their 

suitable rate in raising the 

physiological activity of the plant 

and consequantly increasing the 

photosynthates in branches. 

Similar results were obtained by 

Mantrova and Nikitina (1972) 

who stated that the optimum 

NPK rates stimulated 

carbohydrate synthesis which 

was accumulated in rose plants. 

On Thuja orintales L. El-Sallami 

and Mahros (1997) reported that, 

the leaf content of total carbohy-

drate were generally increased by 

mineral nutrition, especially at 

the rate of 6 g(6-8-6) per plant. 

Mohamed et al. (1987) reported 

that NPK fertilizer increased the 

total soluble sugars in leaves of 

Eucalyptus camaldulensis.  

Concerning the interaction 

effect, the highest total 

carbohydrate contents were 

determined in plants treated with 

the combination of Urea at 5g/pot 

and GA3 at 0 (control). 

      On the other hand, protein 

content is typically related to the 

results obtained form nitrogen 

content in branches. This is 

obviously due to the statistical 

method by which protein content 

was calculated through 

multiplying nitrogen content by 

6.25. Therefore, the best 

treatment regarding protein 

content is Urea at 5 g/pot and 

GA3 at 250 ppm. 
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Table (2) Effect of GA3 application and Urea fertilizer on plant height,number of 

branches and stem diameter of Cupressus macrocarpa during  2007/2008 seasons 

GA3 

ppm 

Urea 

g/plant 

Plant height 

(cm) 
No.of branches /plant Stem diameter (cm) 

2007 2008 2007 2008 2007 2008 

0 

0 71.9 69.2 63.1 64.5 1.06 1.00 

2.5 92.4 89.1 78.2 80.6 1.44 1.37 

5 107.3 102.3 85.5 89.3 1.75 1.65 

mean 90.6 86.9 75.6 78.1 1.42 1.34 

125 

0 81.9 78.8 65.1 71.4 0.89 0.96 

2.5 101.5 98.7 82.5 85.3 1.31 1.28 

5 121.7 118.2 90.8 93.4 1.63 1.59 

mean 101.7 98.6 79.5 83.4 1.28 1.28 

250 

0 99.4 97.1 68.5 76.1 0.97 0.95 

2.5 122.7 121.1 90.5 93.7 1.28 1.25 

5 147.9 144.3 99.4 102.6 1.60 1.57 

mean 123.3 120.8 86.1 90.8 1.28 1.26 

500 

0 87.9 85.8 51.7 73.3 1.25 1.19 

2.5 109.2 106.7 78.2 81.1 1.66 1.62 

5 130.6 127.5 81.5 92.8 2.06 2.01 

 109.3 106.7 70.5 82.4 1.66 1.61 

Means of 

Urea 

levels 

0 85.3 82.7 62.1 71.3 1.04 1.03 

2.5 106.5 103.9 82.4 85.2 1.42 1.38 

5 126.9 123.1 89.3 94.5 1.76 1.71 

L.S.D. at 5% of       

GA3 
8.2 

 

7.7 

 

10.2 

 

8.5 

 

7.5 

 

11.4 

8.0 

 

7.3 

 

11.0 

9.2 

 

8.3 

 

11.5 

0.05 

 

0.06 

 

0.08 

0.05 

 

0.06 

 

0.08 

Urea 

GA3 x Urea 

Table (3) Effect of GA3 application and Urea fertilizer on fresh and dry weight of 

Cupressus macrocarpa during 2007/2008 seasons 

GA3 

ppm 

Urea 

g/plant 

Fresh weight 

(g) 

Dry weight 

(g) 

2007 2008 2007 2008 

0 

0 96.5 99.0 31.7 36.8 
2.5 114.3 117.4 40.1 46.6 

5 119.9 123.3 44.0 51.1 

mean 110.2 113.2 38.6 44.8 

125 

0 110.3 112.6 40.4 45.9 
2.5 120.8 124.1 43.7 50.7 

5 132.3 135.9 48.1 55.8 

mean 121.1 124.2 44.1 50.8 

250 

0 115.8 118.8 42.1 48.8 

2.5 132.4 135.4 47.9 55.6 

5 145.3 149.7 53.5 62.1 

mean 131.2 134.6 47.8 55.5 

500 

0 112.5 115.7 40.9 46.5 

2.5 121.3 124.6 44.1 51.2 

5 132.4 136.1 48.7 56.5 

 122.1 125.5 44.6 51.4 

Means of 

Urea levels 

0 108.8 111.5 38.8 44.5 

2.5 122.2 125.4 44.0 51.0 

5 132.5 136.3 48.6 56.3 

L.S.D. at 5% of     

GA3 
6.0 7.4 6.2 5.6 

Urea 
5.8 6.1 5.4 4.0 

GA3 x Urea 
7.1 8.6 8.3 7.2 
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Table (4) Effect of GA3 application and Urea fertilizer on Nitrogen,Phosphorus and 

Potassium contents in leaves of Cupressus macrocarpa during 2007/2008 seasons 

GA3 

ppm 

Urea 

g/plant 

N 

% 

P 

% 

K 

% 

2007 2008 2007 2008 2007 2008 

0 

0 2.52 2.78 0.364 0.372 1.13 1.18 

2.5 2.86 3.14 0.382 0.389 1.07 1.11 

5 3.06 3.37 0.401 0.408 1.04 1.08 

mean 2.81 3.10 0.382 0.390 1.08 1.12 

125 

0 2.99 3.31 0.395 0.405 1.23 1.27 

2.5 3.39 3.75 0.412 0.418 1.16 1.19 

5 3.67 3.97 0.459 0.463 1.13 1.14 

mean 3.35 3.68 0.422 0.429 1.17 1.20 

250 

0 3.22 3.53 0.419 0.409 1.43 1.41 

2.5 3.65 3.99 0.438 0.445 1.36 1.33 

5 3.86 4.24 0.481 0.489 1.32 1.27 

mean 3.58 3.92 0.446 0.448 1.37 1.34 

500 

0 3.03 3.20 0.426 0.421 1.27 1.31 

2.5 3.43 3.62 0.448 0.455 1.21 1.23 

5 3.64 3.84 0.492 0.496 1.17 1.21 

 3.37 3.55 0.455 0.457 1.22 1.25 

Means 

Of Urea 

levels 

0 2.94 3.21 0.401 0.402 1.27 1.29 

2.5 3.33 3.63 0.420 0.427 1.20 1.21 

5 3.56 3.86 0.458 0.464 1.16 1.17 

L.S.D. at 5% of       

GA3 
0.52 0.48 0.04 0.05 0.13 0.14 

Urea 
0.47 0.42 0.03 0.03 0.11 0.12 

GA3 x Urea 
0.68 0.63 0.05 0.06 0.20 0.18 

Table (5) Effect of GA3 and Urea fertilizer on Calsium and Magnisium 

contents in leaves of Cupressus macrocarpa during 2007/2008 seasons 

GA3 

ppm 

Urea 

g/plant 

Ca 

% 

Mg 

% 

2007 2008 2007 2008 

0 

0  2.95 2.99 1.62 1.62 

2.5 3.06 3.07 2.01 2.02 

5 3.15 3.29 2.16 2.18 

mean 3.05 3.12 1.93 1.94 

125 

0 2.78 2.81 1.99 2.05 

2.5 2.69 2.72 2.37 2.61 

5 2.72 2.57 2.54 2.33 

mean 2.73 2.70 2.30 2.33 

250 

0 2.75 3.71 2.14 2.21 

2.5 2.36 2.35 2.65 2.99 

5 2.16 2.14 2.73 2.68 

mean 2.42 2.73 2.51 2.63 

500 

0 2.24 2.57 2.22 2.34 

2.5 2.03 2.11 2.74 2.91 

5 1.91 1.78 2.83 2.73 

 2.06 2.15 2.60 2.66 

Means of 

Urea levels 

0 2.76 3.02 1.99 2.06 

2.5 2.68 2.56 2.44 2.63 

5 2.46 2.45 2.57 2.48 

L.S.D. at 5% of     

GA3 
0.27 0.24 0.29 0.27 

Urea 
0.22 0.21 0.24 0.22 

GA3 x Urea 
0.36 0.34 0.36 0.33 



Assiut J. of Agric. Sci 43 2012( Special Issue) (81-92 ) 

 91  

Table (6) Effect of GA3 application and Urea Fertilizer on Total 

Carbohydrate and 

Protein Content of Cupressus macrocarpa during 2007/2008 seasons 

GA3 

ppm 

Urea 

g/plant 

Total Carbohydrate 

(%D.M.) 

Protein Content 

 

2007 2008 2007 2008 

0 

0 22.7 21.9 15.8 17.4 

2.5 26.4 25.3 17.9 19.6 

5 32.5 31.5 19.2 21.0 

mean 27.2 26.2 17.6 19.4 

125 

0 21.2 20.5 18.7 20.7 

2.5 24.9 23.7 21.2 23.4 

5 30.7 29.1 23.0 24.8 

mean 25.6 24.4 21.0 23.0 

250 

0 19.6 18.1 20.1 22.1 

2.5 23.2 21.4 22.8 25.0 

5 28.6 27.3 24.1 26.5 

mean 23.8 22.3 22.4 24.5 

500 

0 17.9 18.2 18.8 20.0 

2.5 21.8 20.5 21.4 22.6 

5 26.9 25.8 22.8 24.0 

 22.2 21.5 21.0 22.2 

Means of 

Urea levels 

0 20.4 19.7 18.4 20.1 

2.5 24.1 22.7 20.8 22.7 

5 29.7 28.4 22.3 24.1 

L.S.D. at 5% of     

GA3 
2.7 2.1 2.56 2.87  

Urea 
2.5 2.0 2.17 2.21 

GA3 x Urea 
3.5 2.8 3.32 3.86 
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 تحسين نوو السرو الليووني باستخذام حوض الجبريليك واليوريا

 (،1.د/عبذالرازق إبراهين النجار)أ(،1أ.د/نعين عيسي القلتاوى)

 (،السيذ/ هوذوح هحوذ أحوذ 1شحاته عابذين).د/ سيذ 

 (1يصش) –يٕط جايعت اس –كهيت انزساعت  –قسى انزيُت 

 (2يصش) –جايعت جُٕب انٕادٖ   –قُا -كهيت انزساعت 

نكٍ ًَْٕا  .اٌ اشجاس انسشٔ انهيًَٕٗ حسخعًم عهٗ َطاق ٔاسع كُباث اصص جًيم  انشكم

انبطئ يحٕل دٌٔ اَخاجّ بشكم حجاسٖ نزنك اجشيج ْزِ انخجشبّ نذساست اسخعًال انيٕسيا 

، 121، 0بانُسبت نهجبشيهيٍ فقذ اسخعًم بًسخٕياث) ٔانجبشيهيٍ نزيادة سشعت ًَٕ انُباث .ايا

جزء فٗ انًهيٌٕ( سٕاء بذٌٔ أٔ يع انيٕسيا ٔانخٗ حضاف انٗ انخشبّ بًسخٕياث  100ٔ  210

عج انخجشبّ فٗ قطاعاث كايهت انعشٕائيّ بثلاد يكشساث جشاو/َباث (. ٔجً 1ٔ  2.1، 0)

ٔشًهج انخجشبت دساست حأثيش انًعايلاث انسابقّ عهٗ  2002ٔ  2002ٔرنك فٗ يٕسًٗ 

انًُٕ انخضشٖ ٔانًكَٕاث انكيًيائيّ نهُباث . أظٓشث انُخائج انخٗ حى انحصٕل عهيٓا حأثيشا 

جزء فٗ انًهيٌٕ سٕاء عهٗ قياساث انًُٕ  210ايجابيا كبيشا نهًعايهّ بانجبشيهيٍ عُذ يسخٕٖ 

انخضشٖ أ عهٗ يحخٕٖ انعُاصش انغزائيت يٍ انُخشٔجيٍ، انفٕسفٕس، انبٕحاسيٕو، 

انًغُسيٕو ٔانبشٔحيٍ ياعذا يحخٕٖ كلا يٍ انكانسيٕو ٔانكشبْٕيذساث فهقذ كاٌ حاثيشِ سهبيا 

جزء  210يٍ عُذ يسخٕٖيقاسَت بانًسخٕياث الاخشٖ .نزنك يًكٍ انخٕصيّ باسخعًال انجبشيه

 جى يٕسيا/َباث نخحسيٍ ًَٕ انسشٔ انهيًَٕٗ . 1فٗ انًهيٌٕ يع 

 


