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 FIELD experiment was conducted during two successive 

seasons of 2013/2014 and 2014/2015 in a private orchard located 

at Sharnoob village, El-Behera governorate, Egypt, this study aim to 

evaluate the effect of foliar application of benzyladenine, yeast extract 

and potassium solution on yield, fruit quality and leaf mineral content 

of Valencia orange trees (Citrus sinensis, osbeck) about 50 years old 

budded on sour orange (C. aurantium, L) rootstock planted in clay 

soil. The obtained results proved that spraying trees with a mixture of 

(BA 40 ppm+ yeast 0.4% + K 0.4%) resulted in a higher number of 

fruit set/branch, although it caused an increase of fruit juice acidity 

compared with the control and the differences were significant during 

both seasons of the study. Also, this treatment, significantly increased 

fruit length and diameter, only in one season. Moreover, 

benzyladenine spray treatment at 40 ppm, in both seasons, produced 

the highest number of fruits/tree, an average fruit weight and yield and 

participated with potassium at either 0.2 or 0.4% to improve fruit 

shape (fruits were more circular in shape). In most cases, BA 40ppm 

spraying treatment markedly increased fruit length, and fruit growth 

rate comparing to control treatment. The data also revealed that 

Valencia orange trees sprayed with a combination of (BA 20ppm + 

yeast 0.2% +K 0.2%), in both seasons, gave significantly higher fruit 

diameter and fruit growth rate in most measuring dates, increased 

vitamin C content in the fruit juice. Trees sprayed with dry yeast 

extract at 0.2%, in both seasons, markedly increased total soluble solid 

percentages in fruit juice. In addition, potassium spray treatment at 

0.4% markedly increased fruit diameter, only in one season and 

participated with benzyladenine at 40ppm and dry yeast extract at 

0.2% to improve fruit physical properties (length, diameter, pulp and 

rind weights, fruit weight and juice volume). Different foliar 

application increased total nitrogen, phosphorus and potassium in the 

leaves. Trees sprayed with a mixture of (BA 20ppm+ yeast 0.2%+ K 

0.2%) and 0.4% potassium solution treatment, in both seasons, 

significantly increased leaf total nitrogen content as well as potassium 

spray treatments at either 0.2% or 0.4%, markedly increased leaf 

phosphorus and potassium content. 

 

Keywords: Washington Navel orange, Benzyladenine, Dry Yeast 
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Citrus occupies the largest fruit trees area in Egypt. Nowadays, Valencia orange 

is considered the most widespread variety planted, especially in the new 

reclaimed soils followed in descending order by Washington Navel orange in 

this respect. The total area occupied by citrus in 2014 was 530415 Feddan and 

produced 4402180 tons of fruits. From such area, 146407 Feddan are cultivated 

by Valencia orange trees, representing about 27.60% of the total area of citrus 

and produced 1182667 tons of fruits, representing about 26.86% of total citrus 

production (Annual Book of Agricultural Statistics, 2014). Valencia orange is 

considered the most desirable fruits for both local consumption and exportation. 

Efforts have been intensified to improve the cultural practices in order to raise 

citrus yield per acre and improving fruit size, particularly Valencia orange trees 

which produce fruits with small size specially when budded on sour orange 

rootstock. So, for improving Valencia orange fruit size, applied agricultural 

practice is easy, economical, safety and promising through foliar application of 

benzyladenine, active dry yeast extract and potassium solution treatments at 

proper time of flower ovaries cell division. 

 

Plant growth regulators have been applied to improve fruit size such as 

synthetic cytokinin CPPU (N-2-chloro-4-pyridyl)-N-phenyl urea) which was 

tested in Kiwifruit, it has been shown to increase fruit size, fruit weight and yield 

significantly (Lawes et al., 1992 and Patterson  et al., 1993). This effect has also 

been observed in citrus, specially on Valencia orange trees to increase fruit size, 

weight and yield through foliar sprays with benzyladenine (BA)_(6- 

benzylaminopurine) alone or combined with yeast and potassium. Benzyladenine 

(BA) is one of the most active cytokinins which regulate various growth 

processes in plant and improve fruit growth, yield and constituents of many 

crops and recently, BA has been identified as a natural cytokinin in a number of 

plants. Nevertheless, physiological responses to BA application may be 

associated with increased endogenous cytokinin concentrations (Van Staden and 

Crouch, 1996). BA has act on different fruit tissue through main stages, firstly 

most of the growth is in the ovary wall, which became the fruit peel and whose 

cells, in the exocarp and the endocarp, divided continuously, which explain its 

different effect on final fruit growth (Guardiola et al., 1993). 

 

Dry yeast (natural stimulator) is characterized by its richness in proteins, 

large amount of vitamin B (Thiamin, riboflavin and pyridoxines), and amino 

acids. Also yeasts are prolific producers of vitamins, hormones, mineral elements 

and natural plant growth regulators namely cytokinin (Mahmoud, 2001). 

 

Potassium is one of the most important macro elements which highly mobile 

in the plants at all levels, from individual cell to xylem and phloem transport. 

This cation plays a major role in enzyme activation, protein synthesis, stomatal 

function, stabilization of internal PH, photosynthesis, turgor related processes 

and transport of metabolities. Potassium improves fruit quality by enhancing 

fruit size, juice content, color and juice flavour (Tiwari, 2005 and Ashraf et al., 

2010). In contrast, K deficiency produces small fruits with thin peel. Application 
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of potassium increased fruit yield and improve crop quality, including fruit 

weight and size (Ali et al., 2015 and Wei et al., 2002). 

 

Therefore, this experiment was carried out in a trial to improve productivity 

and fruit quality, especially, the size of Valencia orange fruits on sour orange 

rootstock through evaluation the effect of foliar application withbenzyladenine, 

yeast extract and potassiumsolution on fruit size, yield fruit quality and leaf 

mineral composition of Valencia orange trees. 

 

Materials and Methods 

 

The present investigation was conducted in a private orchard located at 

Sharnoob village, El-Behera governorate, Egypt during 2013/2014 and 2014/ 

2015 growing seasons. The main target of this study was to evaluate the 

influences of foliar spray with Benzyl adenine, dry yeast and potassium on fruit 

size, fruit quality and leaf mineral composition of Valencia orange trees (Citrus 

sinensis, L., osbeck). 

 

Thirty sex trees (50-year old) of Valencia orange budded on sour orange (C. 

aurantum, L.) rootstock were used in this study. The selected trees were nearly 

uniform in vigor and size and spaced at 5 × 5 m apart (160trees/ Fed.) and 

received the same cultural practices. The trees were surface irrigated with Nile 

water every 12-15 days during the growing season, from February to November. 

Trees received 5000 m
3 

of water per feddan per year distributed through 14-17 

irrigations times / feddan / year. Soil analysis of the experiment orchard is shown 

in Table 1. 

 
TABLE 1. Soil analysis of the experiment orchard. 

 

Soil 

depth 

(cm) 

Texture 
P H 

% 

E C 

(mhos/cm) 

Soil content of 

cations (meq / L. ) 

Soil content of 

anions (meq / L. ) 

 K Na Ca Mg HCO3 CL SO4 

0 – 30 Clay 7.78 1.13 0.45 5.99 2.5 1.5 2.32 2.25 2.78 

30 – 60 Clay 7.57 0.97 0.33 3.70 5.00 1.20 2.90 5.25 5.50 

60 -  90 Clay 7.48 1.00 0.29 3.90 4.50 2.10 2.90 5.60 1.79 

 

The following experimental treatments were applied: 

 Control (sprayed with water only) 

 Trees sprayed with 20 ppm 6- benzyl amino purine (BA) 

 Trees sprayed with 40 ppm 6- benzyl amino purine (BA) 

 Trees sprayed with 0.2 % active dry yeast extract (ADYE) 

 Trees sprayed with 0.4 % active dry yeast extract (ADYE) 

 Trees sprayed with 0.2 % potassium solution (KS) 

 Trees sprayed with 0.4 % potassium solution (KS) 
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 Trees sprayed with a mixture of BA at 20 ppm plus ADYE at 0.2% plus KS 

at 0.2%   

 Trees sprayed with a mixture of BA at 40 ppm plus ADYE at 0.4% plus KS 

at 0.4% 

 

For preparation of active yeast extract and Benzyladenine (BA), the dry pure 

yeast powder was activated by using source of carbon and nitrogen with the ratio 

of 6:1 according to Barnett et al. (1990). This ratio is suitable to get the highest 

vegetative production of yeast (each ml yeast contained about 12000 of yeast 

cells), and then the media was frozen and thawed directly before using.  

 

Benzyl adenine (BA) was dissolved in 25 ml of 95% ethanol, heated and 

mixed with distilled water. Thecytokinin stock solution was diluted into 10L 

aliquots of 20 and 40 ppm BA, all mixtures were formulated 1 day before being 

applied according to Gene and Clenton (1983). Tween-20 was added as 

spreading agent. 

 

Four trees pear replicate were selected to represent each treatment. Different 

treatments were applied using a 20liters motor hand sprayer on the foliage until 

drip point of solution. Each tree received 6.5 liters of spraying solution 

containing from (0.02 to 0.04 gm/L 6- benzyl amino purine (BA), 2.0 to 4.0 g/L 

dry yeast and from 2.0 to 4.0 g/L. Potassium solution. Potassium used in this 

experiment was under the name Milagro [potassium mono hydrogen phosphate, 

containing potassium 40%w/w(K20)+ phosphours 40% w/w P205], i.e. the 

addition rate were 0.13 to 0.26 gm 6- benzyl amino purine (BA), 13 to 26 gm 

active dry yeast and 13 to 26 gm potassium solution per tree. The benzyladenine 

and active dry yeast were sprayed twice, at 80% of full bloom on 11 April and 

two weeks after full bloom (after setting) on 26 April of both seasons. Potassium 

solution was also sprayed twice, two week after full bloom with BA and dry 

yeast on April, 26 and alone on 5 June and 5 July of both experimental seasons. 

Different treatments were repeated on the same trees for two successive 

experimental seasons.           

 

Leaf analysis 

Leaf samples of 30-40 full- expanded mature leaves were taken from non- 

fruiting shoots of the previous spring growth flushes. The leaves were collected 

from all over the circumference of each tree. Leaf samples were taken at random 

in August of each season. These samples were washed with tap water, rinsed 

three times in distilled water, oven dried at 65- 70 C
0
 to a constant weight and 

grounded to 20 mesh size. Leaf samples were used for total nitrogen, phosphorus 

and potassium determination. As for total nitrogen, phosphorus and potassium 

determination, 0.3 gm ground dry material was digested with sulphuric acid and 

hydrogen peroxide as outlined by Evenhunis and DeWaard (1980). In digested 

solution of each sample, total nitrogen and phosphorus was calorimetrically 

determined according to Evenhunis (1976), Murphy and Riky (1962). Potassium 

was measured against a standard using Carlzesis Jena Flame Photometer. 
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Fruit set number 

During April, May and June of 2013 and 2014 seasons, two branches located 

in two different directions (in north east and south west) were tagged from each 

tree. The circumference of chosen branches was 4.5-5.0 cm. The number of set 

fruits was recorded in three different counting dates i.e. 19
th 

of both April and 

May, 30
th 

June of both seasons. 

 

Fruit length and diameter 

During both experimental seasons, four fruits were randomly selected and 

tagged on each tree, fruit length and diameter were measured and recorded 

monthly on 10
th

 of July, August, September, October, November, December and 

January of each season. Fruit growth rates (length & diameter) were then 

calculated for during July - August, September - October, November - December 

- January, and July - January of both experimental seasons using the equation as 

follow: 

 Final fruit growth (either length or diameter)- Initial fruit length growth X100 

 Initial fruit growth (either length or diameter)    

 Besides, fruit shape was also calculated by using this equation: 

 Fruit shape = Fruit length (L)/ Fruit diameter (D). 

 

Fruit number and yield 

In November of 2013 and 2014 seasons, fruit number of each tree was 

recorded on 7 February, of 2014 and 2015 seasons. Average fruit weight for 10 

randomly selected mature fruits was estimated for each tree. Fruit yield of each 

experimental tree was then calculated as kg per tree or ton/Fedd. 

 

Fruit quality 

At harvest time (on 7 February,) of both seasons, fruit length, diameter, plup 

and rind weight and fruit weight of seven fruits, randomly taken from each 

experimental trees, were estimated. Fruit juice volume was also recorded, total 

soluble solids (TSS) was also determined by hand refractometer according to 

Chen and Mellenthin (1981). Acidity as citric acid percent and vitamine C was 

determined according to (A.O.A.C., 1995). 

 

Generally, all previous treatments were arranged in Complete Randomized 

Block Design (C.R.B.D) with four replicates for each treatment. The obtained 

data was statistically analyzed according to Snedecor and Cochran (1990). 

Means were separate dusing LSD method at 0.05 level by Gomez and Gomez 

(1984). 
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Results and Discussion 

 

Effect of foliar spray of benzyladenine, dry yeast extract and potassiumsolution 

on fruit set number per branch 

Data presented in Table 2 clearly indicated that, in both seasons, trees 

sprayed with combination of BA at 40 ppm plus yeast 0.4% plus K 0.4% gave 

significantly the highest number of fruit set per branch, compared with other 

treatments including control. This result hold valid through the three dates used 

for fruit set counts, on 19
th 

of both April and May on 30 June, during both 

seasons of study. Meanwhile, Valencia orange trees sprayed with dry yeast 

extract at 0.2%, as well as sprayed with combination of BA20 ppm + yeast 

0.2%+ K 0.2%, also increased number of set fruit per branch during both April 

and May months in both seasons of study and statistically followed in 

descending order a superior treatment of ( BA 40 ppm + yeast 0.4%+ K 0.4%).  

 
TABLE 2. Effect of foliar application of benzyladenine, dry yeast extract and 

potassium solution on fruit set number/ branch of Valencia orange trees 

during 2013/2014 and 2014/2015 of both experimental seasons. 

 

Treatments 

First season (2013/2014) Second season (2014/2015) 

Number of fruit set / branch Number of fruit set /branch 

April, 

19 

May,  

19 

June, 

30 

April,  

19 

May,  

19 

June, 

30 

Control (water spray) 52.50 c 15.80 e 4.00 e 65.63 d 21.13 ef 6.38 g 

Benzyladenine at 20 ppm 57.25 c 15.00 e 6.00 d 82.88 c 22.63 de 11.00 c 

Benzyladenine at 40 ppm 56.13 c 35.25 d 8.00 c 96.88 b 26.00 cd 10.75 c 

Dry yeast at 0.2 % 98.50 b 47.80 b 4.50 de 99.25 b 38.38 b 6.88 fg 

Dry yeast at 0.4 % 87.00 b 16.50 e 5.50 de 66.25 d 23.75 de 8.00 ef 

Potassium at 0.2 % 54.38 c 48.00 b 10.50 b 64.88 d 17.38 f 9.00 de 

Potassium at 0.4 % 42.88 c 40.00 c 9.00 bc 64.38 d 28.25 cd 13.00 ab 

BA 20 ppm + yeast 0.2% + 
K0.2% 

87.00 b 45.00 b 5.50 de 88.00 bc 36.25 b 11.63 bc 

BA 40 ppm + yeast 0.4% + 
K0.4% 

162.63 a 61.80 a 18.00 a 125.38 a 45.38 a 14.25 a 

L. S. D at 0.05 22.96 11.57 1.55 11.57 4.85 1.46 

* Means within each column with the same letter are not significantly different . 

 

The differences were big enough to be significant. In most cases, if not all, 

spraying with benzyladenine at 20 ppm, in both seasons, produced the lowest 

number of fruit set / branch and this treatment was almost similar with that of the 

control (Table 2). This result was valid through three fruit set counting dates, in 

both experimental seasons. The results are in agreement with the finding of 

Khafagy et al. (2010) on Navel orange tree, who found that tree sprayed with 
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combination of 0.5% zinc sulfate +0.4% yeast extract, in both seasons, gave 

significantly the highest number of setting fruits and highest number of fruits per 

tree. Moreover, Thanaa et al. (2015) on Manzanillo olive trees, they reported that 

foliar application with dry yeast extract at 40g/L + benzyladenine at 60 ppm /tree 

recorded the highest significant values of percentage of fruit set (11.49 and 

14.25) in both seasons, respectively, followed by dry yeast extract at 40g/L/ tree 

(9.14 and 11.37). Whereas, control treatment recorded the lowest percentage of 

fruit set in this respect, since it gave (4.75 and 5.06%) in the first and second 

seasons, respectively. In addition, Sanz et al. (1987) stated that fruit set has been 

correlated to some extent with mineral levels in the leaves during the time of 

fruit  set  especially  potassium  represented a limiting factor for fruit set. Hafez 

et al. (2007) studied the influence of foliar spray with (Zinc at 0.4% in the form 

of Chelate, Potassium at 1% in the form of Salent liquid, Zinc + potassium and 

control which sprayed with tap water).They found that the number of fruit set 

and number of fruits/ tree were increased with foliar application of potassium. 

On the contrary, Guardiola et al. (1993) working on Citrus unshiu to study effect 

of hormone treatments (both GA and BA) they reported that the hormone 

treatments had no effect on fruit set, which ranged between 80 and 84%, 

irrespective the time of application. 

 

Effect of foliar spray with benzyladenine, dry yeast extract and potassium 

solution on average fruit length 

The obtained data in Table 3 revealed that, most of treatments achieved 

significantly increased in an average fruit length during both experimental 

seasons as compared with water spray control treatment, except, in the first 

season, potassium solution treatment at 0.2% in September, as well as, a 

combination of (BA 20 ppm+ yeast 0.2% +K 0.2%) during September and 

October, gave significantly the lowest values of average fruit length as compared 

with control treatment. Similarly, in the second one, tree sprayed with 

benzyladenine at 40 ppm, dry yeast extract at 0.2%, on November,10
th

 and the 

combination of (BA 40 ppm + yeast 0.4% + K 0.4%), on 10
th

 September, caused 

a significant lowest values of fruit length compared with other treatments and the 

control. Besides, benzyladenine treatments at 40 ppm, as well as, dry yeast 

extract at 0.2% through September, October and December, in the second 

season, have almost similar average fruit length as those of the control treatment 

and the differences were not statistically significant (Table 3). 

 

Valencia orange trees sprayed with a mixture of (BA40ppm + yeast 0.4% + 

K0.4%), in the first season, gave the highest values in average fruit length 

compared with other treatments including control trees and the differences were 

enough to be significant. Likewise, spraying trees with 20ppm benzyladenine, in 

the second one, during July, August and September, as well as, 0.4% active dry 

yeast extract treatment in November, December and January, as well as, spraying 

with 0.2% potassium solution through October, November and January, addition 

trees sprayed with a mixture of (BA20ppm + yeast 0.2% + K 0.2%), in the 

second season, gave the highest values of average fruit length compared with the 
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other treatments and control. This result was valid during July, November, 

December and January and data supported with significant differences. 

 
TABLE 3. Effect of foliar application of benzyladenine, dry yeast extract and 

potassium solution on fruit length of valencia orange trees during 

2013/2014 and 2014/2015 experimental seasons. 

 

Treatments 

First season (2013/2014) Second season (2014/2015) 

Fruit length ( cm ) Fruit length ( cm ) 

July, 

10 

Augus

t, 

10 

Sept., 

10 

Oct., 

10 

Nov., 

10 

Dec., 

10 

Jan., 

10 

July, 

10 

Augus

t, 

10 

Sept., 

10 

Oct., 

10 

Nov., 

10 

Dec., 

10 

Jan., 

10 

Control (water 

spray) 
3.29 g 4.49 e 5.61 c 5.87de 6.12 d 6.46 e 6.56 g 3.93 f 4.40 e 5.15 d 5.53 d 5.98 d 6.03 e 6.22 e 

Benzyladenine 

at 20 ppm 

3.82 b 5.10 

abc 

5.69 

abc 

6.04 

bcd 

7.06 a 7.31 a 7.58 b 4.32 a 5.34 a 5.84 a 6.11 b 6.31 c 6.31 d 6.60cd 

Benzyladenine 

at 40 ppm 

3.51de 5.05 

bcd 

5.83 a 6.31 a 6.97 a 7.34 a 7.72 a 4.05de 4.66 d 5.04de 5.37 d 5.65 e 6.07 e 6.49 d 

Dry yeast at 0.2 

% 

3.43ef 5.06 

bcd 

5.71 

abc 

6.13bc 6.78 b 7.17 b 7.38 c 4.04 e 4.63 d 5.04de 5.40 d 5.76 e 6.04 e 6.47 d 

Dry yeast at 0.4 

% 

3.59 c 5.24ab 5.81ab 5.95de 6.51 c 6.80 c 7.00 e 4.17 c 4.86 c 5.41 c 6.05 b 6.59ab 6.74 a 6.91 a 

Potassium at 0.2 

% 

3.65 c 4.92cd 5.16 e 6.02cd 6.67 b 6.65 d 7.15 d 4.08 d 4.86 c 5.32 c 6.31 a 6.64 a 6.47cd 6.84 a 

Potassium at 0.4 

% 

3.50de 4.89 d 5.65bc 6.14 

abc 

6.52 c 6.77cd 7.12 d 4.22 b 5.15 b 5.65 b 5.90 c 6.46bc 6.38cd 6.83ab 

BA 20 ppm + 

yeast 0.2% + 

K0.2% 

3.33 fg 
5.07 

bcd 
5.40 d 5.80 e 6.22 d 6.49 e 6.82 f 4.30 a 4.88 c 5.14 d 6.15 b 6.54ab 6.68ab 6.83ab 

BA 40 ppm + 

yeast 0.4% + 

K0.4% 

3.95 a 5.27 a 5.86 a 6.20ab 6.67 b 6.88 c 7.18 d 3.94 f 4.68 d 4.98 e 5.88 c 6.34 c 6.55bc 6.67bc 

L. S. D at 0.05 0.12 0.19 0.18 0.17 0.13 0.13 0.10 0.03 0.15 0.13 0.15 0.18 0.18 0.16 

* Means within each column with the same letter are not significantly different. 

 

These results are in agreement with the finding of Khafagy et al. (2010) 

working on Washington Navel orange trees, who found that foliar spray with a 

combination of Zinc sulphate (Zn So4) with yeast extract at either 0.2% or 0.4% 

proved to be the most efficient combination in improving fruit length, in both 

seasons of study. Moreover, Bakry (2007) reported that spray Jafa orange trees 

with yeast extract improved fruit physical properties including fruit length. 

Likewise, Thanaa et al. (2015) on olive trees found that fruit length character 

was significantly affected by all applications (foliar application with dry yeast 

extract at 40g/L+ benzyladenine at 60 ppm/tree) gave highest fruit length. On the 

other hand, control treatment gave the lowest values in the respect. Lorenzo et al. 

(2007) in Spain, working on Kiwifruit found that the combination of three 

growth regulators (2, 4-D, CPPU (ascytokinin) and GA3) applied 43 day after 

full bloom (25, 50 and 10mg/kg, respectively), increase fruit size but fruit shape 

did not change. While application of CPPU alone produced smaller fruit size 

They added that the combination of CPPU + 2, 4-D were the treatment which 

most increased fruit length and diameter. Furthermore, Guardiola et al. (1993) 

discussed the effect of exogenous growth regulators on fruit development of 
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citrus Unshiu, they stated that gibberellin and /or cytokinin requirements for cell 

division may decrease as the fruit grows and it required higher GA or BA 

concentrations at flowering than several weeks later. They concluded that auxins 

on one hand, and cytokinins and gibberellins on the other hand, act on different 

fruit tissues, which explains their different effect on final fruit size. Finally, Ali 

et al. (2015) in Egypt, working on Washington Navel orange trees, reported that 

foliar spray with potassium sulfate (K2SO4) at 3% gave the highest values of 

average fruit length and average fruit volume, and these values were significant 

as compared with the control. 

 

The surge in fruit length and fruit size due to potassium application to citrus trees  

was  reported  by  Rattanpal et al. (2008) on  Kinnow mandarin, Quaggio et al. 

(2002) in Brazil on Sicilian lemon and Boman, (2001) in Florida on Valencia 

orange as well as Boman, (2002) on “Sunburst” Tangarin. 

 

Effect of foliar sprays with benzyladenine, dry yeast extract and 

potassiumsolution on average fruit diameter 

The effect of different foliar sprays with benzyladenine, dry yeast and 

potassium solution on the fruit diameter of Valencia orange seemed to be 

significantly differed from one season to another, as shown in Table 4. In 

general, all foliar spray treatments increased average fruit diameter as compared 

with control treatment through seven dates recorded fruit diameter (July, August, 

September, October, November, December and January) in both experimental 

seasons. The only exceptional cases were dry yeast extract treatment at 0.2%, in 

the second season, which gave the lowest values of fruit diameter and similar to 

that of the control but the differences were not big enough to be significant. 

Similarly, the combination treatment of (BA 20ppm + yeast 0.2% + K 0.2%) 

during September, October in the first season, as well as, spraying trees with 

0.2% or 0.4 of active dry yeast extract, through Sept., Oct., Nov. and Dec., in the 

second one, additional, foliar spray treatment with a mixture of (BA 40ppm + 

yeast 0.4% + K 0.4%) during July, October and November. Also, in the second 

season, fruit diameter was almost similar with that of the control and the 

differences were not statistically significant (Table 4).  

 

Noteworthy, trees sprayed with a combination of (BA 40 ppm + yeast 0.4% + 

K 0.4%) produced fruits with the highest diameter compared with water spray 

control treatment, particularly in the first season, and the difference was high 

enough to be significant. This result was valid on all seven measuring dates. 

While, in the second one, trees sprayed with potassium solution alone at 0.4% 

gave the highest fruit diameter on all measuring dates when compared with the 

control treatment and the differences were significant. As well as, benzyladenine 

treatment at 20ppm in August and September and dry yeast extract treatment at 

0.4% on 10 Decemberand 10 January, also, in the second season, markedly 

increased fruit diameter when compared with the control and the differences 

were high enough to be statistically significant (Table 4).  
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TABLE 4. Effect of foliar application with benzyladenine, dry yeast extract and 

potassium solution on fruit diameter of valencia orange trees during 

2013/2014 and 2014/2015 of both experimental seasons. 

 

Treatments 

First season (2013/2014) Second season (2014/2015) 

Fruit diameter ( cm ) Fruit diameter ( cm ) 

July, 

10 

Aug., 

10 

Sept., 

10 

Oct., 

10 

Nov., 

10 

Dec., 

10 

Jan., 

10 

July, 

10 

Aug., 

10 

Sept., 

10 

Oct., 

10 

Nov., 

10 

Dec., 

10 

Jan., 

10 

Control (water 

spray) 
3.46 e 4.15 f 5.18 e 5.63 f 6.15 e 6.43 g 6.59 f 3.80cd 4.12g 4.72 f 5.33 e 5.74 ef 5.85 e 6.12 d 

Benzyladenine  

at 20 ppm 
4.19 b 4.77de 

5.35 

bcd 

5.85 

cde 
6.50ab 6.99 b 7.19ab 4.02 b 4.91ab 5.34ab 5.88 b 6.21 b 6.34bc 6.53 b 

Benzyladenine  

at 40 ppm 
3.92 c 4.72 e 5.43ab 

5.88 

bcd 
6.45 b 6.80 c 7.21 a 3.93bc 4.64de 5.04cd 5.53 d 5.91cd 6.09 d 6.28 c 

Dry yeast at  

0.2 % 
3.90 c 4.92bc 

5.41 

abc 

5.75 

def 
6.45 b 6.72cd 7.06 c 3.73 d 4.47 f 4.84ef 5.30 e 5.66 f 5.91 e 6.31 c 

Dry yeast at 

 0.4 % 
3.87cd 

4.88 

bcd 
5.50ab 5.92bc 6.32cd 6.57ef 6.77 e 3.77 d 4.56ef 5.01 d 5.58cd 6.16 b 6.62 a 6.83 a 

Potassium at  

0.2 % 
3.74d 4.68 e 

5.26 

cde 

5.74 

def 
6.02 f 6.47fg 6.96cd 3.92bc 4.74cd 5.19bc 5.82 b 5.97 c 6.23 c 6.32 c 

Potassium at 

 0.4 % 
3.89 c 4.82cde 5.46ab 6.00ab 6.40bc 6.64de 6.85de 4.12 a 5.01 a 5.39 a 6.12 a 6.53 a 6.65 a 6.75 a 

BA 20 ppm + 

yeast 0.2% + 

K0.2% 

4.06 b 4.97ab 5.21de 5.73ef 6.28 d 6.51fg 7.08bc 3.82cd 4.83bc 5.00de 5.73bc 6.12 b 6.35 b 6.60 b 

BA 40 ppm + 

yeast 0.4% + 

K0.4% 

4.39 a 5.07 a 5.56 a 6.07 a 6.56 a 7.20a 7.28a 3.80cd 4.58ef 4.92de 5.34 e 5.85de 6.41 b 6.54 b 

L. S. D at 0.05 0.14 0.15 0.15 0.14 0.10 0.12 0.12 0.15 0.15 0.16 0.15 0.11 0.10 0.12 

* Means within each column with the same letter are not significantly different. 

 

The results agree with those obtained by Lorenzo  et al. (2007), Lema et al. 

(2003) and Augusuti and Almela (1993), worked on Kiwifruit and citrus, they 

stated fruit cell division and expansion , therefore growth are controlled by 

endogenous hormones, so plant growth regulators have been applied to improve 

fruit size. They found that foliar application with CPPU (N-(2-chloro-4-pyridyl)-

N-phenyl urea) as a cytokinin, 2, 4-D or GA3 (as auxin) applied alone or in 

combination at 43 days after full bloom(at 50, 25and 10 mg/ kg), respectively, 

increased fruit size, but the combination of CPPU + 2,4D was efficient  treatment 

to increase fruit length and diameter. They also added that this effect has also 

been observed in citrus. Moreover, Khafagy et al. (2010) using Navel 

orangetrees, found that spraying trees with 0.4% yeast extract alone or combined 

with 1.0% zinc sulfate was more effective in improving total yield besides 

increasing fruit volume (length and diameter) as compared with the control. In 
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addition, Thanaa et al. (2015) working on olive trees, found that trees sprayed 

twice at full bloom stage and two weeks later with dry yeast extract at 40g/L and 

benzyladenine at 60ppm, each alone or in combination besides control (spraying 

with water only) are recommended for improving fruit length and diameter as 

well as other fruit quality properties. 

 

The increment in fruit size, particularly, fruit diameter due to potassium foliar 

application  to citrus  trees  was  reported  by  many  investigators such as, Miller 

et al. (1998),  Boman (2001),  Ali and Gobran (2002),  El-Fangary (2004),  Gill 

et al. (2005), Abd-Alla (2006), Sangwan et al. (2008) and Rattanpal et al. (2008) 

and Ali  et al. (2015). 

 

Effect of foliar spray with benzyladenine, dry yeast extract and potassium 

solution on the length fruit growth rates 

The results shown in Table 5, generally revealed that, no clear trend 

regarding length growth rate of fruits seemed to be differed significantly, 

differed from one month to another during measuring dates. Nevertheless, in 

most cases, all foliar sprays experimenting here participated to raise length 

growth rates, except those of Valencia orange trees sprayed with 20ppm 

benzyladenine and a mixture of (BA 40 ppm+ yeast 0.4%+ K 0.4%) during July 

-August, Nov.-Dec. and July - Jan. which gave the lowest value in length fruit 

growth rates, and almost similar with of the control, particularly in the first 

season. Besides, dry yeast extract treatment either 0.2% or 0.4% on during Dec. 

and Jan., produced fruits were smallest in length rate when compared with water 

spray control treatment, and the difference was statistically significant. While, in 

the second one, trees sprayed with 40 ppm benzyladenine and 0.2% yeast extract 

on July and Aug. as well as on Sept. - Oct., gave the least values in this respect 

and were almost similar with of the control, and the differences was not 

significant. Similar trend was also noticed when trees sprayed with a mixture of 

(BA20 ppm + yeast 0.2% + K 0.2%) on July - Aug. and Dec. and Jan. in the 

second one and the difference between this treatment and the control was not 

high enough to be significant (Table 5).  

 

On the other hand, Valencia orange trees sprayed with benzyladenine at 

40ppm on July - Aug., Nov. - Dec., Dec. - Jan. and July - January, in the first 

season, and on Nov- Dec. and Dec.- Jan. in the second one, gave the highest 

significantly in their fruit length growth rate when compared with the control. 

Likewise, yeast extract treatment at 0.2% on July -August, July- Jan. in the first 

season and Nov. - Dec., in the second one was the most efficient treatment for 

increasing length growth rate of fruits when compared with the control. 

Moreover, potassium spray treatment at 0.2%, also, gave the same trend as that 

of the yeast treatment at 0.2%, this was clear during Sept.-Oct. and Dec.-Jan. in 

2013/ 2014 season, and Sept.-Oct. in 2014/2015 season. Highly significant 

differences were noticed among these foregoing treatments and the control as 

shown in Table 5. 
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TABLE 5. Effect of foliar application with benzyladenine, dry yeast extract and 

potassium solution on the length fruit growth rates of valencia orange 

trees during 2013/2014 and 2014/2015 of both experimental seasons. 

 

Treatments 

First season (2013/2014) Second season (2014/2015) 

Length fruit growth rates ( % ) Length fruit growth rates ( % ) 

During 

July- 

Aug 

During 

Sept.- 

Oct 

During 

Nov.- 

Dec. 

During 

Dec.-

Jan. 

During 

July-

Jan. 

During 

July-

Aug 

During 

Sept.- 

Oct 

During 

Nov.-

Dec. 

During 

Dec.-

Jan. 

During 

July-

Jan. 

Control (water 

spray) 
36.73cd 3.53 d 3.54 cd 4.33 abc 97.93 cd 15.42 cd 6.42 de 0.85 d 1.90 e 52.74 c 

Benzyladenine at 

20 ppm 
33.28 d 6.34 c 3.62 cd 3.75 bcd 95.00 d 23.81 a 9.44 c 2.08 c 4.94 b 58.58 b 

Benzyladenine at 

40 ppm 
44.10 ab 8.34 b 7.42 a 4.52 ab 110.46ab 15.47 cd 6.55 d 5.06 a 7.32 a 60.95 b 

Dry yeast at 0.2 % 48.63 a 7.42 bc 5.85 b 3.00 d 116.54a 15.32 cd 7.10 d 4.77 a 5.30 b 60.89 b 

Dry yeast at 0.4 % 46.65 a 2.48 d 4.62 c 3.09 cd 96.73 cd 16.51 bc 12.21 b 2.32 c 2.61 de 66.15 a 

Potassium at 0.2 % 35.00 d 11.92 a 1.36 e 5.27 a 108.08b 19.28 b 18.80 a 0.82 d 3.88 bcd 67.79 a 

Potassium at 0.4 % 40.19 bc 8.62 b 3.96 cd 5.19 a 81.90 e 24.08 a 4.25 e 2.61 bc 3.10 cde 61.88 b 

BA 20 ppm + yeast 

0.2% + K0.2% 
44.77 ab 7.42 bc 4.34 c 4.40 ab 92.38 d 13.68 d 20.08 a 2.16 c 2.42 de 59.18 b 

BA 40 ppm + yeast 

0.4% + K0.4% 
33.61 d 6.75 c 3.08 d 4.37 ab 

104.32 

bc 
18.64 b 18.83 a 3.54 b 4.39 bc 69.13 a 

L. S. D at 0.05 4.78 1.26 1.09 1.24 7.60 2.77 2.25 0.89 1.62 4.09 

* Means within each column with the same letter are not significantly different . 

 

Foliar application with a combination of (BA 20PPm + yeast 0.2% + K 0.2%) 

as well as (BA 40ppm + yeast 0.4% + K 0.4%) gave significantly higher length 

fruit growth rates than that of the control. This was valid during Dec. - Jan. 

measuring date, in the first season, and also, on Sept.-Oct. and July- Jan. in the 

second season. The results from Table 5 generally indicated that both 

benzyladenine at 40 ppm and dry yeast extract treatments at 0.2% during July –

August and July- January, in the first season, produced the highest in the length 

growth rates of their fruits and were as much as 1.13 and 1.19 fold as compared 

to the control treatment. However, in the second one, 0.4% dry yeast extract, 

Potassium solution at 0.2% and the combination of ( BA 40 ppm + yeast 0.4% + 

K 0.4%) treatments, gave the highest in length growth rates and were as high as 

1.25, 1.29 and 1.31 folds, respectively, when compared with the control during 

July and January.  

 

In accordance with these results those reported by numerous other 

investigators. Khafagy et al. (2010) and Bakry (2007), using Navel orange and 

Jafa orange trees, respectively, who reported that trees sprayed with yeast extract 

at either 0.2 or 0.4% increased volume and improved other physical fruit 

properties. Thanaa et al. (2015) using olive trees, they concluded that spring 

trees with 40g/L yeast extract plus 60 ppm/ tree benzyladenine followed by 

spraying with yeast extract at 40g/L/tree alone lead to increase physical fruit 

properties, including fruit growth rates and final fruit size.  
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In addition some scientists explained on scientific basis, how phytohoromones 

caused an increment in fruit growth rate, length or diameter, in this concern, Badou 

and Lavania (1985), Rajput and Babu (1985), working on lemon trees, Lakso 

(1994), Emongor and Murr (2001) and Barbara and Matej (2010), on apple trees. 

They reported that fruit growth rates after bloom is dependent in large part on 

photosynthesis supplied by spur leaves in addition to increase of the sink ability in 

fruit through increasing the level of endogenous phytohoromones. They added that 

this could be interpreted on basis that increasing both mineral uptake and 

endogenous regulators in fruits act though mobilization of nutrient and other 

substances vitamins and phytohoromones from the source (leaves) to skin (fruit), 

leading to increase fruit size and fruit dry matter. 

 

Effect of foliar sprays with benzyladenine, dry yeast extract and potassium 

solution on diameter fruit growth rates 

Data given in Table 6 indicated that, in the both seasons, trees sprayed with a 

mixture of (BA 20ppm + dry yeast 0.2% + K0.2%) produced higher fruit growth 

rates in their diameter than the control. This was clear on all fruit diameter 

measuring dates and the differences were big enough to be significant. Potassium 

spray treatment at 0.4% gave the highest diameter fruit growth rate when 

compared with control, especially, on July - August and September and October 

in both experimental seasons. Meanwhile, trees sprayed with potassium solution 

at 0.2% during Nov. - Dec., in the first season, and July - August, in both 

seasons, showed almost similar trend as those of 0.4% potassium spray 

treatment. In addition, spraying trees with active dry yeast extract either 0.2% or 

0.4% was also superiorin this respect July-Aug., in the first season, and Nov. -, 

Dec. -Jan. and July - Jan. in the second one when compared with that of the 

control, and the differences were statistically significant on these measuring 

dates. On the contrary, trees sprayed with either 20 ppm or 40 ppm 

benzyladenine or sprayed with a combination of (BA40 ppm + yeast 0.4% + K 

0.4%) which produced fruits had a lower diameter growth rate than other 

treatments on most measuring dates, particularly in the second season (Table 6). 

 

These results are in harmony with those obtained by Thanaa et al. (2015) 

who concluded that foliar application of dry yeast extract at 40g/L/tree plus 

benzyladenine at 60 ppm alone or combination gave the best treatments for 

improving fruit quality, including fruit growth rate (length and diameter) in olive 

trees. Moreover, Guardiolo et al. (1993) reported that there was direct effect of 

growth regulators, especially GA and BA effects on fruit tissue of Citrus unshiu 

as the primary cause of the differences in growth of fruit, and fits well with the 

observed effects of hormones on final fruit size. They added that juice sac 

enlargement  makes  the  major contribution to fruit size at maturity. El-Tanany 

et al., (2011) concluded that foliar sprays with potassium solution at either 0.3 or 

0.6 g/L to Washington Navel orange trees during May, June and July increased 

fruit growth rates and leaves content of potassium. 
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TABLE 6. Effect of foliar application with benzyladenine, dry yeast extract and 

potassium solution on the diameter fruit growth rates of valencia orange 

trees during 2013/2014 and 2014/2015 of both experimental seasons. 

 

Treatments 

First season (2013/2014) Second season (2014/2015) 

diameter fruit growth rates diameter fruit growth rates 

During 

July-

Aug 

During 

Sept.- 

Oct 

During 

Nov.-

Dec. 

During 

Dec.-

Jan. 

During 

July-

Jan. 

During 

July-

Aug 

During 

Sept.- 

Oct 

During 

Nov.-

Dec. 

During 

Dec.-

Jan. 

During 

July-

Jan. 

Control (water spray) 19.94 c 3.94 d 3.10 e 3.58 e 58.02 f 12.89 e 6.65 e 1.99 f 2.20 e 61.25 de 

Benzyladenine at  

20 ppm 
13.97 d 9.37 b 5.67 c 3.49 e 73.39 d 17.57 c 10.10 cd 2.10 ef 2.91 d 56.44 e 

Benzyladenine at  

40 ppm 
20.77 c 8.38 bc 5.58 c 6.47 bc 85.04 b 18.81 bc 9.73 d 3.18 de 3.08 cd 63.50 cd 

Dry yeast at 0.2 % 26.41 a 3.84 d 4.20 d 5.22 cd 81.55 bc 19.89 bc 9.62 d 5.25 b 5.85 a 69.45 bc 

Dry yeast at 0.4 % 26.58 a 7.77 c 3.98 de 3.00 e 76.62 cd 20.97 b 11.60 bc 7.48 a 3.29 c 82.31 a 

Potassium at 0.2 % 25.04 ab 9.18 bc 7.47 a 7.50 b 86.00 b 24.85 a 12.56 b 4.50 bc 1.33 g 62.08 de 

Potassium at 0.4 % 24.03 ab 11.17 a 3.73 de 3.18 e 76.28 cd 24.86 a 15.78 a 1.91 f 1.49 fg 68.23bcd 

BA 20 ppm + yeast  

0.2% + K0.2% 
22.67 bc 9.90 ab 6.91 ab 8.86 a 108.98a 27.04 a 14.60 a 8.76 a 4.05 b 74.95 b 

BA 40 ppm + yeast  

0.4% + K0.4% 
15.49 d 9.16 bc 6.46 bc 4.12 de 66.01 e 20.91 b 8.57 d 3.76 cd 2.07 ef 72.94 b 

L. S. D at 0.05 3.23 1.57 0.95 1.14 6.63 2.50 1.60 1.15 0.65 7.01 

* Means within each column with the same letter are not significantly different. 

 

The surgein fruit diameter growth and final fruit size due to potassium sprays 

was reported by Ali et al., (2015), Yaseen and Ahmed (2010), Erner et al., 

(1993) and Erner et al., (2001) and Boman (2001) all found that foliar potassium 

sprays influence yield and fruit size of citrus trees, and improve physical 

properties including fruit growth rat and its size. Additional, Stern  et al., (2001) 

on “Spadona” pear, who found that synthetic cytokinin CPPU caused appreciable 

increases in fruit size when applied at 10- 20 ppm, two weeks after full bloom, 

whereas application four weeks after full bloom gave only small effect or none. 

Also, concluded that CPPU increased fruit size with no influence on fruit number 

and fruit shape. 

 

Effect of foliar sprays with benzyladenine, dry yeast extract and potassium 

solution on average fruit weight, number of fruits/tree and yield of Valencia 

orange trees 

The results shown in Table 7 revealed that, generally, in both seasons, most 

spraying treatments increased average fruit weight, fruit number/ tree and yield, 

expressed as either kilogram/tree or ton/Fedd. When compared with the control. 

Magnitude, that benzyladenine treatments at 40 ppm, in both seasons, gave the 

highest values in an average fruit weight, number of fruit/trees and fruit yield 

expressed as kilogram/tree or ton/Fedd. when compared with other treatments 
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and control (water spray only), and the differences were statistically significant. 

Moreover, the data concerning fruit yield (Kg/tree or ton/Feddan) obtained from 

the different foliar spray treatments could be arranged in the following 

descending order : benzyladenine spray treatment at 40 ppm, a mixture of (BA 

20 ppm plus yeast extract 0.2% plus K 0.2%) and then benzyladenine at 20 ppm. 

This result was valid in both seasons. Meanwhile, in the first one, yeast extract 

spray treatment either at 0.2% or 0.4%, followed by potassium treatments at 

0.2% and 0.4%. 

 
TABLE 7. Effect of foliar application with benzyladenine, dry yeast extract and 

potassium solution on the number of fruits / tree, average fruit weight, 

fruit yield as kg/tree, fruit yield as ton/feddan and fruit shape of valencia 

orange trees during 2013/2014 and 2014/2015 of both experimental 

seasons. 

 

Treatments 

First season (2013/2014) Second season (2014/2015) 

Number 

of fruit/ 

tree 

Average 

fruit 

weight 

(gm) 

Fruit 

yield 

(kg/tree) 

Fruit 

yield 

(ton/fed

d.) 

Fruit 

shape 

Number 

of fruit/ 

tree 

Average 

fruit 

weight 

(gm) 

Fruit 

yield 

(kg/tree) 

Fruit 

yield 

(ton/fed

d.) 

Fruit 

shape 

Control (water spray) 161.50 e 209 cd 33.24e 5.58 e 1.00 c 145.25 d 167 cd 24.27e 4.08e 1.03 bc 

Benzyladenine at 20 

ppm 

216.25bcd 224 b 48.08c 5.08 c 1.06 a 247.75 b 172 c 42.73 c 7.18c 1.01c 

Benzyladenine at 40 

ppm 

315.00 a 250a 77.53a 13.03 a 1.06 a 390.50 a 231 a 91.95 a 15.45a 1.04 b 

Dry yeast at 0.2 % 193.75de 223 b 43.59 c 7.32 cd 1.05 ab 199.75 c 162 d 33.35cde 5.60cde 1.02 bc 

Dry yeast at 0.4 % 231.25bc 204 d 47.30 c 10.45b 1.04 ab 188.50 c 191 b 35.63 cd 5.99cd 1.03 bc 

Potassium at 0.2 % 242.50 b 188 e 46.51 c 7.81 c 1.03 b 204.75 c 171 c 34.99 cd 5.71cd 1.08 a 

Potassium at 0.4 % 233.75 b 179 e 41.90 cd 7.04cde 1.04 ab 187.50 c 167 cd 31.53 de 5.30de 1.08 a 

BA 20 ppm + yeast 

0.2% + K0.2% 
298.75 a 219 bc 64.06 b 10.76 b 0.96 d 271.50 b 255 a 61.17 b 10.28b 1.04 b 

BA 40 ppm + yeast 

0.4% + K0.4% 
196.25cde 186 e 35.77 de 6.01 de 0.99 c 173.25cd 186 b 32.28 de 5.43de 1.02 bc 

L. S. D at 0.05 35.42 11.68 7.01 1.51 0.02 40.87 6.97 9.63 1.61 0.02 

* Means within each column with the same letter are not significantly different. 

 

As for the effect of different foliar application on fruit shape the results in 

Table 7 indicated that, Valencia orange trees sprayed with benzyladenine at 

either 20 ppm or 40 ppm, followed yeast extract treatments at both 0.2% and 

0.4% as well as potassium spray treatment at 0.4%, in the first season, gave 

significantly higher fruit shape when compared with other spray treatments, 

including the control. While, in the second, potassium spray treatment at either 

0.2% or 0.4% was the best treatment in - fruit shape i.e. their fruits were more 

circularly in shape compared with that of the control in this respect, and the 

differences were highly significant. Besides, foliar spray with a mixture of 

(BA20 ppm + yeast 0.2% + K 0.2%) gave the highest number of fruit/trees, 

during the first season, and gave the heaviest fruits in the second one when 

compared with that of the control (Table 7).  
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The present results are in a general harmony with Thanaa et al. (2015) who 

studied the effect of foliar application with benzyladenine, dry yeast extract and 

their combination on yield and physical fruit properties of olive trees. They 

reported that, all treatments increased yield compared with the control treatment 

in the1
st
 and 2

nd
 seasons. Moreover, benzyladenine at 60 ppm/tree + dry yeast 

extract at 40g/L achieved the highest significant yield in the first and second 

season, respectively followed dry yeast extract at 40 gm/L/tree. Meanwhile, the 

control gave the lowest yield. They added that fruit weight and shape were 

significantly affected by all applications and foliar application of dry yeast 

extract at 40g/L + benzyladenine at 60 ppm/tree gave the highest fruit weight. 

Meanwhile, the lowest value of this respect was recorded by the control. Stern  et 

al. (2001) using pear trees, they found that synthetic cytokinin (CPPU) when 

applied at 10-20 ppm, two weeks after full bloom caused appreciable increases in 

fruit size and its weight with no influence on fruit number and shape. They also 

concluded that a significant potential to improve cropping, without any negative 

aspects of pears.  

 

Moreover, Khafagy et al. (2010), Bakry (2007) and Mohamed (2008), all 

working on Navel orange trees, Jafa oranges and Balady mandarin trees, 

respectively. They found that foliar spray with yeast extract at 0.4%significantly 

increased yields either as fruit number or weight per tree as compared with the 

control treatment and improved physical fruit properties. Additional, Abd-

Elmotty et al. (2005) who found that spraying Keitte mango trees once at full 

bloom with alge at 2% combined with yeast extract at 0.2% was very effective in 

improving yield as number of fruits or weight (Kg) per tree compared with 

control. On the other hand, Stern  et al. (2001) using pear trees, and Thanaa et al. 

(2015) working on olive trees, they stated that concerning fruit shape index 

(length/diameter) showed, there were no significant differences between 

benzyladenine or CPPU (as a cytokinin) spray treatments alone or with 

combination of  active yeast extract and control treatment. 

 

Effect of foliar sprays with benzyladenine, dry yeast extract and potassium 

solution on physical fruit properties of Valencia orange trees  
The effect of foliar application with benzyladenine, dry yeast extract and 

potassium solution on fruit length, diameter, pulp weight, peel and fruit weights 

and fruit juice volume are presented in Table 8. The results indicated that, 

Valencia orange trees sprayed with potassium solution at 0.4%, in both seasons, 

gave significantly higher in all physical fruit properties mentioned above, except 

both pulp and fruit weights, in the first season which gave the lowest values in 

this respect, but the differences were not big enough to be statistically significant 

when compared with the control. Likewise, spraying trees with dry yeast extract 

at 0.2% followed by benzyladenine spraying treatment at 40 ppm , in first 

season, gave the highest values in all physical characteristics investigated herein 

compared with control treatment. These results were supported with significant 

differences. Moreover, potassium spray treatment at 0.4% and a mixture of 

(BA20 ppm + yeast 0.2% + K0.2%) spray treatment, in both seasons, caused 
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significantly increases in juice volume of Valencia orange fruits, as compared 

with the control (Table 8).  

 
TABLE 8. Effect of foliar application with benzyladenine, dry yeast and extract 

potassium solution on physical fruit properties of valencia orange tree 

during 2013/2014 and 2014/2015.of both experimental seasons. 

 

Treatments 

First season (2013/2014) Second season (2014/2015) 

Fruit 

Length 

(cm.) 

Fruit 

Diam-

eter 

(cm.) 

Pulp 

weight 

(gm.) 

Peel 

weight 

(gm.) 

Fruit 

Weight 

(gm.) 

Fruit 

Juice 

volume 

(ml.) 

Fruit 

Length 

(cm.) 

Fruit 

Diam-

eter 

(cm.) 

Pulp 

weight 

(gm.) 

Peel 

weight 

(gm.) 

Fruit 

Weight 

(gm.) 

Fruit 

Juice 

volume 

(ml.) 

Control 

 (water spray) 
7.02 fg 6.30 c 134.71cd 56.67c 191.38c 68.44d 6.46 e 6.43 e 134.13f 38.06de 172.19e 69.69d 

Benzyladenine at  

20 ppm 
7.62 b 7.32 ab 139.22bc 66.29b 205.51b 75.94cd 6.69 cd 6.70 cd 141.56e 41.25bc 182.81d 80.94b 

Benzyladenine at  

40 ppm 
7.33 de 7.21 ab 158.48a 69.06ab 227.54a 75.94cd 6.37 e 6.66 d 140.00e 43.13b 183.13d 68.19d 

Dry yeast at 0.2 % 7.82 a 7.35 a 167.85a 67.85ab 235.43a 92.50 a 6.72 cd 7.18 ab 141.13e 37.63e 178.75 

de 

66.88d 

Dry yeast at 0.4 % 7.54 bc 7.01 ab 144.56bc 58.37c 202.93b

c 

84.06 bc 7.11 b 6.81 c 165.94c 34.69f 200.63c 81.25b 

Potassium at 0.2% 6.86 g 7.12 ab 144.22bc 57.37 c 201.59b

c 

74.69 d 6.61 d 6.50 e 140.81e 38.19de 179.00

de 

74.69c 

Potassium at 0.4% 7.84 a 6.87 b 126.79 d 70.78 a 197.57b

c 

85.31ab 7.32 a 7.27 a 190.69a 48.06a 238.75a 90.63a 

BA 20 ppm + 

yeast 0.2% + 

K0.2% 

7.42 cd 7.14 ab 147.09bc 58.95 c 206.04b 90.94 a 7.08 b 7.07 b 173.50b 
40.56 

bcd 
214.06b 86.94a 

BA 40 ppm + 

yeast 0.4% +  

K0.4% 
7.20 ef 7.13 ab 127.21 d 66.95b 194.16bc 54.38 e 6.76 c 6.75 cd 156.25d 

39.69 

cde 
195.94c 75.63c 

L. S. D at 0.05 0.19 0.47 10.46 3.67 11.98 8.30 0.13 0.13 5.37 2.89 7.14 4.73 

* Means within each column with the same letter are not significantly different. 

 

The results obtained herein seemed to be in general agreement with those 

reported by Mostafa et al. (2005) showed that the best results with regard to fruit 

weight of Balady mandarin trees were observed owing to spraying KNO3 at 2% 

alone or combined with GA3 at 10 ppm two times per year. Sangwan et al. 

(2008) reported that foliar sprays with potassium nitrate three times increased 

fruit size (length and diameter) of Kinnow mandarin, thereby enhancing the “A” 

grade fruits compared to the control. They added that 2% potassium nitrate 

treatment was most effective in this regard. Similarly, El-Tanany et al. (2011) 

who found that Washington Navel orange trees sprayed with either 0.3 or 0.6g/L. 

Potassium solution, gave the highest fruit length and diameter, especially in the 

second season, also, these treatments increased significantly juice volume of 

fruits. Moreover, Ali et al. (2015) reported that foliar application with K2SO4 at 

either 2% or 3% on Washington Navel orange tree, in both seasons, gave the 
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highest values of average fruit volume, average fruit diameter and average fruit 

length and these values were significant as compared with control. Beside, Abd El-

Rahman et al. (2012) found that foliar spray with potassium nitrate on Washington 

Navel orange trees increased fruit size as compared with control especially with 

high concentration of KNO3 in both seasons of study. Noteworthy, Thanaa et al., 

(2015) working on Manzanello olive trees, their results indicated that foliar 

application with yeast extract at 40g/L plus benzyladenine at 60 ppm/tree followed 

by dry yeast extract at 40g/L/tree leads to increase in fruit physical properties, 

(fruit weight, length, diameter and fruit flesh weight) compared to the control. 

They attributed this response to the role of these materials as a stimulate for dry 

mass production through enhancement of cell division. 

 

Effect of foliar sprays with benzyladenine, dry yeast extract and potassium 

solution on chemical fruit properties of Valencia orange trees 

Results concerning total soluble solids percentages of Valencia orange fruits 

are represented in Table 9 indicated that spraying trees with active dry yeast extract 

at 0.2%, in both seasons, significantly increased total soluble solids content in fruit 

juice, followed in descending order by a combination of (BA20 ppm + yeast 0.2% 

+ K 0.2%) treatment as comparing with control. Besides, in the first season, trees 

sprayed with dry yeast extract at 0.4% and potassium solution spray treatment at 

0.4%, exerted slight increase in total soluble solids content when compared with 

the control, but the difference was not high enough to be significant. 

 
TABLE 9. Effect of foliar application with benzyladenine, dry yeast extract and 

potassium solution on chemical fruit properties of valencia orange trees 

during 2013/2014 and 2014/2015 of both experimental seasons. 

 

Treatments 

First season (2013/2014) Second season (2014/2015) 

Total 

soluble 

solids 

(TSS)  

(%) 

Acidity 

(%) 

Vitamin 

C 

(mg/10

0 ml 

juice) 

Total 

soluble 

solids 

(TSS)  

(%) 

Acidity 

(%) 

Vitamin 

C 

(mg/10

0 ml 

juice) 

Control (water spray) 11.13 bc 1.32 d 37.41 e 10.88 f 1.50 d 39.22 g 

Benzyladenine at 20 ppm 10.88 cd 1.44 ab 39.96  
cd 

11.13 de 1.68 c 41.27 
def 

Benzyladenine at 40 ppm 11.13 bc 1.40 abc 40.03 cd 11.63  c 1.34 e 40.11 fg 

Dry yeast at 0.2 % 11.50 a 1.44 ab 40.29 c 12.50 a 1.90 b 42.39 cd 

Dry yeast at 0.4 % 11.25 ab 1.35 cd 41.37 b 11.30 d 1.69 c 44.36 ab 

Potassium at 0.2 % 11.13 bc 1.19 e 34.34 g 11.13 de 1.89 b 40.56 
efg 

Potassium at 0.4 % 11.38 ab 1.15 e 35.22  f 11.00 ef 1.70 c 41.74 cd 

BA 20 ppm + yeast 0.2% + 

K0.2% 
11.25 ab 1.37 bcd 46.79 a 11.90 b 1.89 b 44.72 a 

BA 40 ppm + yeast 0.4% + 
K0.4% 

10.63 d 1.46 a 39.42 d 11.00 ef 2.05 a 42.85 bc 

L. S. D at 0.05 0.26 0.07 0.70 0.24 0.07 1.51 

* Means within each column with the same letter are not significantly different. 
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Increasing T.S.S. of citrus fruits due to active dry yeast extract and potassium 

foliar sprays was reported by Khafagy et al. (2010) who found that spraying 

trees with 0.4% or 0.2% yeast extract alone or combined with 1.0% zinc sulfate, 

recorded the highest values of fruit quality resembled by increasing total soluble 

solids and other chemical fruit properties of Washington Navel orange. Besides, 

Mohamed (2008) and Bakry (2007) who found that spraying yeast extract 

increased TSS and TSS/acid ratio of Balady mandarin and Jafa orange, 

respectively. Ali  et al. (2015) working on Washington Navel orange, reported 

that spraying with potassium sulfate at 1,2 and 3% were very effective in 

improving total soluble solid content (TSS) of fruit juice rather than control. 

Meanwhile, Gill  et al. (2005) using Kinnow mandarin, concluded that all foliar 

fertilizer treatments containing potassium (K), significantly increased total 

soluble solids content in fruit juice. Similarly, Boman (2001) on Valencia orange 

trees concluded that three foliar applications per year of KNO3 were effective in 

increasing total solids and gave more fruits with larger size than control. 

 

As for the effect of different foliar application treatments on juice acidity 

Results in Table 9 revealed that, in both seasons, trees sprayed with a combination 

of (BA 40ppm + yeast 0.4% + K 0.4%) significantly increased fruit juice acidity as 

compared with other treatments and the control. Noteworthy, both spraying 

treatments, benzyladenine at 20 and 40ppm as well as spraying trees with dry yeast 

extracted 0.2% in the first season, also raised juice acidity of Valencia orange fruits 

when compared with the control. The differences among these treatments and the 

control were big enough to be statistically significant (Table 9). 

 

These results disagree with those reported by Khafagy et al. (2010), 

Mohamed (2008) and Bakry (2007), working on citrus trees, who found that 

spraying trees with 0.4% yeast extract alone or combined with zinc sulphate, in 

both seasons, recorded the lowest juice acidity contents compared with a high 

acid content of the control and improved fruit chemical properties. On the other 

hand , Ali  et al. (2015) reported that foliar application with potassium sulphate 

with high concentrations led to significant decreases in the juice acidity 

percentage of Washington Navel orange fruits compared to the control treatment. 

On the contrary, Erner et al. (2001) stated that the most serious disadvantage of 

potassium is direct and strong link with juice acidity and concluded that it is not 

known how the K level affects the accumulation or degradation of acid in citrus 

fruits. Therefore some varieties (Star Ruby & Mineola tangelo) tend to have high 

acid levels consequently are not recommended to have high K level. 

 

The results shown in Table 9 revealed that, in both seasons, vitamin C in fruits 

juice of trees sprayed with a mixture of (BA 20 ppm + yeast 0.2%+ K 0.2%) was 

significantly higher than that of other spraying treatments and the control, followed 

in descending order by 0.4% dry yeast extract spraying treatment and the 

differences between these treatments and the control were statistically significant. 

In accordance with this result those reported by numerous other investigators. 

Khafagy et al. (2010) reported that the highest significant values of fruit juice 
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ascorbic acid were obtained when Navel orange trees were sprayed with yeast 

(0.4%) + Zn SO4 (1.0%) treatment as compared with other treatments and the 

control. Moreover, Mohamed (2008) and Bakry (2007) who found that spraying 

yeast extract increased vitamin C content in fruit juice of Balady mandarin and Jafa 

orange trees, respectively. Ali et al. (2015) concluded that Washington Navel 

orange trees sprayed with potassium sulphate at either 2% or 3% were very 

effective treatments in improving vitamin C content in fruit juice rather control. 

Similarly, Rattanpal et al. (2008) working on Kinnow mandarin, reported that 

foliar application of potassium increased vitamin C content. 

 

Effect of foliar sprays with benzyladenine, dry yeast extract and potassium 

solution on leaf nitrogen, phosphorus and potassium of Valencia orange trees 

The results of Table 10 showed that all foliar spraying treatments, generally 

resulted in increase leaf total nitrogen content compared with that of the 

controlin both seasons. However, leaf collected from trees sprayed with a 

mixture of (BA 20ppm + yeast 0.2% + K0.2%), as well as, sprayed with 

potassium solution at 0.4%, in both seasons, were markedly higher in leaf 

nitrogen content than that of other treatments including the control. 

 
TABLE 10. Effect of foliar application with a combination of (benzyladenine plus 

yeast plus potassium) and potassium solution alone on leaf Nitrogen, 

phosphorus and potassium content of valencia orange trees during 

2013/2014 and 2014/2015 of both experimental seasons . 

 

Treatments 

First season (2013/2014) Second season (2014/2015) 

Total 

Nitrogen 

N (%) 

Phosphorus 

P(%) 

Potassium 

K (%) 

Total 

Nitrogen 

N(%) 

Phosphorus 

P(%) 

Potassium 

K (%) 

Control (water spray) 1.38 C 0.224c 0.650d 1.63c 0.203d 0.775b 

BA 20 ppm + yeast 0.2% + 
K0.2% 2.50 a 0.270b 0.823b 2.84a 0.278c 0.950a 

BA 40 ppm + yeast 0.4% + 

K0.4% 2.11 b 0.272b 0.710c 2.11b 0.292bc 0.778b 

Potassium 0.2% 2.21 b 0.309a 0.873a 2.02b 0.300ab 0.885a 

Potassium 0.4% 2.45 a 0.301ab 0.840b 2.42a 0.313a 0.930a 

L. S . D    at  0.05 0.23 0.033 0.032 0.26 0.017 0.065 

*Means within each column with the same letter are not significantly different. 

 

Concerning phosphorus content, the results in Table 10 indicated that, also, 

all spraying treatments markedly increased leaf phosphorus content compared 

with the control. Moreover, spraying trees with potassium solution at either 0.2% 

or 0.4%, in both seasons, significantly raised phosphorus content in their leaves 

compared with other treatments and the control. 

 

As for leaf potassium content, in general all spraying treatments markedly 

increased leaf potassium content when compared to the control and the 
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differences were significant (Table 10). Noteworthy, potassium spray at 0.2%, in 

both seasons, resulted in increases in leaf potassium content compared with that 

of the control. In the second season, however, foliar spray with potassium liquid 

solution at either 0.2% or 0.4% and a combined treatment of (BA 20ppm + yeast 

0.2% + K 0.2%) were markedly higher in leaf potassium content than that of 

other treatments including the control. Increased leaf potassium of citrus leaves 

when the trees sprayed with potassium solution was reported by Boman (2002 & 

2001), Abd-Allah (2006) and El-Tanany et al. (2011). 

 

Conclusion 

 

From the results of the present study, it can be concluded that foliar application 

with benzyladenine at 40 ppm resulted in a high number of fruits/tree, average fruit 

weight and fruit yield and increased the length growth rate of Valencia orange 

fruits and contributed with dry yeast extract at 0.2% to improve physical fruit 

properties of Valencia orange. Moreover, spraying trees with a mixture of (BA 40 

ppm + yeast 0.4% + K 0.4%) was the efficient treatment for increasing length and 

diameter growth rates of fruits and contributed to improve final fruit size of 

Valencia orange fruits, especially budded on sour orange rootstock. This treatment, 

also improved fruit chemical properties. 
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ى بالسيتوكينين والخويره الجافو النشطو ــــرش الورقـــــتأثير ال
والتركيب الوعذنى  والبوتاسيوم على حجن وهحصول وجودة الثوار

 ألوراق أشجار البرتقال الصيفى
 

 وذـشيواء عبذ الونعن هح و وذ الطنانى ـهحوود هح

 يظش. –مبْشح ان – يشكض انجحٕس انضساػّٛ –يؼٓذ ثحٕس انجسبرٍٛ  –لسى انًٕانح 

 

فٗ ثسزبٌ  3102/3102، 3102/ 3102أخشٚذ ْزِ انزدشثخ خالل يٕسًٙ 

يظش ٔرنك ثٓذف دساسّ رأثٛش انشش  -يحبفظخ انجحٛشِ -خبص ثًُطمخ ششَٕة 

) ة أ( ٔيسزخهض انخًٛشح اندبفّ ٔيحهٕل انجٕربسٕٛو ػهٗ  انٕسلٙ ثبنجُضٚم أدٍَٛ

انًؼذَٙ الٔساق أشدبس انجشرمبل حدى انثًبس ٔانًحظٕل ٔخٕدح انثًبس ٔانًحزٕٖ 

 : انظٛفٗ انًطؼى ػهٗ أطم انُبسَح. ٔكبَذ انًؼبيالد ػهٗ انُحٕ انزبنٙ

 سش ثبنًبء فمظ( كُزشٔل( 

  خضء فٗ  21، 31ثزشكٛضٍٚ  اسزخذاو انجُضاٚم ادٍَٛ سشب 2، 3انًؼبيهزٍٛ أسلبو

 .انًهٌٕٛ

  ٍٛب ثزشكٛضٍّٚ سشــذاو يسزخهض انخًٛشِ اندبفــْٔٗ اسزخ 2، 2انًؼبيهز 

 . ٪1.2أٔ   ٪ 1.3

   ٍٛ1.2ٔ  ٪ 1.3ْٔٗ أسزخذاو يحهٕل انجٕربسٕٛو ثزشكضٍٚ  6،7انًؼبيهز  ٪. 

  ػجبسِ ػٍ اشدبس رى سشٓب ثًخهٕط يٍ ) انجُضٚم  8،9انًؼبيهزٍٛ اسلبو ْٗٔ

انجٕربسٕٛو  + ٪ 1.3+ انخًٛشِ ػُذ رشكٛض  خضء فٗ انًهٌٕٛ 31ادٍَٛ ػُذ 

ضء فٗ انًهٌٕٛ + انخًٛشِ ـــخ 21ٚم ادٍَٛ ػُذ ( ٔ )انجُض٪ 1.3ػُذ رشكٛض

 (.٪ 1.2+ انجٕربسٕٛو ػُذ رشكٛض  ٪ 1.2ػُذ 

 

سُّ يٍ انجشرمبل انظٛفٗ انًطؼًخ ػهٗ أطم  21 أسزخذيذ اشدبس ػًشْب

يزش. اسزخذو رظًٛى  2×  2انُبسَح ٔانًضسٔػّ فٗ رشثّ طُّٛٛ ٔػهٗ يسبفخ 

كم يؼبيهخ ٔكبٌ َظبو انشٖ انًزجغ ْٕ يكشساد ن 2انمطبػبد انؼشٕائٛخ انكبيهخ يغ  

 .َظبو انغًش

 

 )انشٖ انسطحٗ( ٔكبَذ انُزبئح كبالرٗ: 

  ٍَٛخضء فٗ انًهٌٕٛ 21أدد يؼبيهخ انشش انٕسلٗ ثًخهٕط يٍ )انجُضٚم اد  +

( انٗ اَزبج أػهٗ ػذد يٍ انثًبس انؼبلذِ/ ٪ 1.2+ انجٕربسٕٛو ٪ 1.2انخًٛشِ 
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ضاٚذ انحًٕضّ فٗ ػظٛش انثًبس يمبسَخ انفشع، ثبنشغى يٍ آَب رسججذ فٗ ر

 ثبنشبْذ ٔانفشٔق كبَذ يؼُٕٚخ خالل يٕسًٙ انزدشثّ.

 انًؼبيهّ انسبثمّ أدد انٙ صٚبدح طٕل انثًبس ، ًَٕ انثًشِ انطٕنٙ فٗ  اٚضب

انًٕسى االٔل فمظ. فضال ػٍ اَّ لذ اَزدذ يؼبيهّ انشش ثبنجُضٚم ادٍَٛ ػُذ 

يٍ انثًبس / انشدشح ٔأػهٗ يزٕسظ  خضء فٗ انًهٌٕٛ اػهٗ ػذد  21رشكٛض 

ٔصٌ نهثًشِ ٔاػهٗ يحظٕل خالل يٕسًٙ انزدشثّ، كًب شبسكذ ْزِ انًؼبيهّ 

فٗ رحسٍٛ ٪ 1.2أ  ٪1.3يغ يحهٕل انشش ثبنجٕربسٕٛو ػُذ كال انزشكٛضٍٚ 

 شكم انثًشِ )أػطذ ثًبسا كبَذ اكثش اسزذاسِ فٗ انشكم(.

  ًُٕانطٕنٗ ، ادد يؼبيهّ انشش فٗ يؼظى انحبالد انزٗ رى لٛبط يؼذل ان

خضء فٗ انًهٌٕٛ فٗ رضاٚذ نًؼذل ًَٕ انثًشِ  21انجُضٚم ادٍَٛ ػُذ رشكٛض 

 انطٕنٗ يمبسَّ ثًؼبيهّ  انشبْذ.

  أضحذ انُزبئح اٌ اشدبس انجشرمبل انظٛفٗ انًششٕشخ ثًخهٕط يٍ )انجُضٚم

( اػطذ ٪1.3+ انجٕربسٕٛو ٪ 1.3خضء فٗ انًهٌٕٛ + انخًٛشِ  31ادٍَٛ 

اػهٗ يؼذل نهًُٕ انمطش٘ نهثًبس ٔرنك فٗ كم انًٕاػٛذ انزٗ رى فٛٓب لٛبط 

 .الطبس انثًبس. ٔاٚضب أدد انٙ صٚبدح يحزٕٖ انؼظٛش فٙ انثًبس يٍ فٛزبيٍٛ ج

  ِنمذ شبسكذ انًؼبيهّ ثبنًخهٕط انسبثك يغ يؼبيهّ انشش ثًسزخهض انخًٛش

 ٗ انًٕسى انثبَٗ يٍ انزدشثّّ فــٕل انثًبس خبطــفٗ رضاٚذ ط٪ 1.3ػُذ رشكٛض

 (2310/3102.) 

  فٗ صٚبدِ  ٪1.3أدد يؼبيهّ انشش ثًسزخهض انخًٛشِ اندبفّ ػُذ رشكٛض

انُسجّ انًئّٕٚ نهًٕاد انظهجّ انزائجّ انكهّٛ فٗ ػظٛش انثًبس ٔلههذ يٍ حًٕضخ 

 انؼظٛش  فٗ يٕسًٙ انذساسّ.

 صٚبدِ كجٛشِ فٗ انٗ  حذٔس ٪ 1.2أدد يؼبيهّ انشش ثبنجٕربسٕٛو ػُذ رشكٛض

ألطبس انثًبس خبطّ فٗ يٕسى ٔاحذ فمظ ٔشبسكذ يغ يؼبيهّ انشش 

خضء فٗ انًهٌٕٛ ٔيسزخهض انخًٛشح اندبفّ ػُذ  21ثبنسٛزٕكٍُٛٛ ػُذ رشكٛض 

فٗ رحسٍٛ طفبد انثًبس انفٛضٚبئّٛ ) انطٕل ، انمطش، ٔصٌ انهت  ٪1.3انزشكٛض 

 ٔانمششح ، ٔصٌ انثًشِ ٔحدى انؼظٛش(.

 يالد انشش انٕسلٙ فٗ حذٔس صٚبدح يؤكذِ فٗ يحزٕٖ أٔساق ادد كم يؼب

انجشرمبل انظٛفٗ يٍ انُٛزشٔخٍٛ ٔانفسفٕس ٔانجٕربسٕٛو. ٔخذٚش ثبنزكش اٌ 

+ انخًٛشِ  خضء فٗ انًهٌٕٛ 31يؼبيهزٙ انشش انٕسلٗ ثًخهٕط )انجُضٚم ادٍَٛ 

صٚبدِ   َزح ػًُٓب٪ 1.2( ٔانشش ثبنجٕربسٕٛو ٪ 1.3+ انجٕربسٕٛو ٪ 1.3

 حزٕٖ االٔساق يٍ انُزشٔخٍٛ انكهٙ فٗ كال انًٕسًٍٛي
  ٍٚ1.2أٔ ٪1.3كًب ادد يؼبيهّ انشش انٕسلٙ ثبنجٕربسٕٛو ػُذ كال انزشكٛض ٪

فٗ صٚبدح يحزٕٖ االٔساق يٍ انفسفٕس ٔانجٕربسٕٛو فٗ كال يٕسًٙ انزدشثّ. 
 

  

 : انزٕطّٛ

ٛفٗ يشرٍٛ ػُذ  انجشرمبل انظ ثأٌ انشش ثبنجُضاٚم ادٍُٚٛ ػهٗ أٔساق أشدبس َٕطٗ

٪ يٍ األصْبس )فٗ أثشٚم( ٔ ثؼذ اسجٕػٍٛ يٍ يشحهّ األصْبس 91يشحهّ رفزح  

يغ  انكبيم ئؤدٖ انٗ صٚبدِ انًحظٕل انثًشٖ ػذدا ٔٔصَب كًب رؤدٖ ْزِ انًؼبيهّ

٪  انٗ رحسٍٛ طفبد خٕدِ انثًبس 3انشش ثًسزخهض انخًٛشِ اندبفّ ثزشكٛض 

 21ثًخهٕط يٍ ) انجُضٚم أدٍُٚٛ ثزشكٛض انطجٛؼّٛ ٔفضال ػٍ أٌ انشش انٕسلٗ 

٪ 1.2٪   + انجٕربسٕٛو ثزشكٛض 1.2انخًٛشِ اندبفّ ثزشكٛض  خضئ فٗ انًهٌٕٛ +

رؤدٖ انٗ  صٚبدِ يؼذل انًُٕ انطٕنٗ ٔ انمطشٖ نهثًبس ٔ ثبنزبنٗ رحسٍٛ انحدى 

 نثًبس انجشرمبل انظٛفٗ انًطؼٕو ػهٗ أطم انُبسَح.  انُٓبئٗ

 


