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ABSTRACT 

     The present study was carried out during the two successive fall seasons of 2017 and 2018, at private farm in Kafr 

El-Sheik Governorate, under clay soil condition using furrow irrigation system. These experiments aimed to evaluate 

the effect of some combinations among four plant densities (20, 30, 40 and 60 plants/m
2
) with four types of chemical 

compounds (its symbols i.e., chemical compound 1, 2, 3 and 4) beside the control treatment on growth, yield and pods 

quality of snap bean (Phaseolus vulgaris L.) cv.Polista as a famous variety, grown under open field conditions. This 

study aimed to introduce a practical solution to resist atmospheric changes and instability in temperature and especially 

sudden sharp recursively during growth and fall season. 

          All studied densities gave rise to a positive effect on plant growth expressed as plant height, number of branches 

per plant, number of leaves per plant, leaf area per plant, foliage fresh weight and foliage dry weight per plant compared 

with control treatments. 

Positive impact in comparison with the treatments of the promo, which recorded the highest values of vegetation such 

as plant height, number of branches per plant and number of leaves / plant when growing 40 plants/m
2
 and using 

chemical compound 2, while cultivating 30 plants/m² with chemical compound 1 gave the highest values of fresh and 

dry weight, Leaf area and the stem diameter. Regarding the influence of interference on the pod weight in the first 

season only, the length of the pod and the number of pods/plant in both seasons did not show any differences moral 

consequences, while cultivating 30 plants/m² with chemical compound 2 gave higher values for the pod weight in the 

second season, the length of the pod and the total yield, if using 30 plants/m² with chemical compound 1 record higher 

values for the pod thickness. Regarding the chemical content of the leaves as chlorophyll, nitrogen, potassium, recorded 

the highest values when growing 30 plants/m² with chemical compound 2, except the highest phosphorus values when 

planting 30 plants/m² with chemical compound 1. Also treatment 30 plants/m
2  

with chemical compound 1 gave higher 

values for the content of vitamin C, TSS and less fiber content and acidity and therefore get the high yield plus high 

quality. 

KEYWORS: plant densities, cytokinin, indol butyric acid, sea algae extract, macro and micro elements, snap bean pods 

yield, green   snap bean quality. 

1. INTRODUCTION 

       Snap bean (Phaseolus vulgaris L.) considered as 

one of the most important vegetable crops grown in 

Egypt for both local consumption and exportation. It 

plays an important role in human nutrition as a 

cheap source for protein, carbohydrates, vitamins 

and minerals.  

      Plant density considered as one of main factors 

affecting bean yield. The number of plants per unit 

area was controlled by variation in plant spacing 

between and within rows.  Tompkins et al., (1974) 

found that plant height of french bean cultivars 

decreased with increasing spacing between plants 

from 5-15 cm. and low density planting. Leaf area 

and leaf area index of phaseolus vulgaris at 

flowering stage were higher at 15 cm. spacing 

between plants than 5 or 7.5 cm. and varied 

inversely with plant population and cultivars             

( Appadural et al.,1974 ). 

      Waters et al., (1983) showed that increasing 

plant population of some snap bean cultivars 

reduced the fresh weight of all other plant parts and 

induced severe effect on branch number. A ppadural 

et al.,(1974) found that 15 cm. spacing between snap 

bean plants obtained significantly higher green yield, 

while, Tompkins et al.,( 1974). Argerich and Calvar 

(1986) resulted higher green pod yield of snap bean 

at the low spacing and high density planting with 

much higher percentage of small pods, pale color 

and non-homogeneity of shape that caused reduction 

in pod number and weight per plant.   

       Many researchers found that increasing plant 

density of snap bean increased total grain yield of all  

studied cultivars, but had bad effect on number of 

Pods/plant, seed yield/plant, number of seeds/pod 

and the weight of  100  seeds (Edje et al., 1973; 

Barreto, 1983; Lollato et al., 1983 and Waters et al., 

1983). 

    Moreover, Silva (1984) obtained highest seed 

yield of beans at 80 cm. row width and 350000 

plants/ha in double rows and followed by 60 cm. 

row width and 250000 plants /ha in single row, Ali 

and Tripathi (1988) found that the numbers of pods 

/plant, 100 seed weight and seed yield increased 

with increasing plant density of 3 french bean 

cultivars while Dwivedia et al., (1994) obtained 

highest seed yield of  French bean at the spacing of 8 

cm. between plants and density of 400000 plants/ ha. 

Plant density had little effect on carbohydrate and 

nitrogen content of seeds (Waters et al., 1983). 
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    Many investigations recorded that bean plants are 

very sensitive to climate change, especially weather 

fluctuations within one planting season (Dale, 1964, 

singer et a., 1996 and El-Tohamy et al., 1999).  

However, bean plants are relatively sensitive to 

environmental stresses where occur under field 

conditions, compared to most vegetable crops which 

negatively affected its growth, yield and even 

quality. Under such stressful environmental 

conditions and the consequences of exposure to low 

temperature relatively, reduction in yield and 

different performances could be expected (Buis et 

al., 1988, Fryer et al., 1995, Greaves, 1996 and 

Haldiman, 1998). The degree of plant tolerance to 

environmental stress varies greatly not only between 

species but also in different varieties of the same 

species (Wentworth et al., 2006). 

          One of the ways for improving tolerance of 

bean plants to the possible environmental stresses by 

using different agricultural treatments to enhance 

growth and maximize the yield. The presence of 

mineral elements such as potassium, phosphorus, 

nitrogen, sulfur, zinc, boron and molybdenum also 

antioxidant or plant growth regulators act as factors 

for some enzymes, i.e., dismutases, catalase and 

peroxidases those catalyzed break down of the toxic 

H2O2 , OH ,O2 radicals (Romheld and Marschner 

,1991 and Bowler et al.,19992). Also explained that 

K in plants is involved in photosynthesis, assimilate 

transport, enzyme activation, and oxidative stress. 

Deficiency of this element in the initial growth stage 

significantly disturbs the distribution of assimilates 

between above-ground organs and roots. Deficiency 

of the element in soil may lead to fewer primordial 

and impede the nitrogen (N2) fixation mechanism, 

which may be linked to lower protein content in 

seeds. 

      Sulfur also plays a vital role in N2 fixation. To 

improve the S supply in faba bean, potassium 

sulphate ( K2SO4) fertilizers are mostly used. In this 

way, two nutrients are applied simultaneously. 

        Compounds contain of amino acids and 

cytokinins have stimulatory effects on bean plants. It 

has a beneficial role during vegetative and 

reproductive growth through improving flower 

formation and their set in some plants, also plays a 

vital role of enhancement carbohydrates 

accumulation exactly during stress (Barnett et al., 

1990), as well as ,enhancing the accumulation of 

chlorophyll and delay senescence( Mattagagajasingh 

and Kar, 1989 and Novabour et al.,2003) . Auxin as 

IBA (Indole –butyric Acid) plays a supporter role 

with cytokinins on plant growth (Wilkins, 1984). 

        Extracts derived from algae contain such 

components as polysaccharides (e.g., galactan, 

fucoidan, alginate, and laminarin), proteins (e.g., 

lectins), polyunsaturated fatty acids (PUFAs), 

pigments (e.g., chlorophylls, carotenoids, and 

phycobiliproteins), polyphenols (e.g., phenolic acids, 

flavonoids, cinnamic acid, isoflavones, benzoic acid, 

and lignans, quercetin), minerals (e.g., K, Mg, Ca, 

and Na), and plant growth hormones (e.g., 

cytokinins, auxins, gibberellins, and abscisic acid) . 

Scientific research has proven that some algal 

metabolites show potential antioxidant, 

antiproliferative, ant diabetic, antitumor, anti-

inflammatory, antiallergic, and anti-HIV properties   

( Chojnacka et al., 2012). 

        Thereby, the present study aimed to use some 

commercial compounds which can enhance growth, 

with different plant density, in autumn season, when 

plants are exposed to unstable waves of low  

cold temperatures or climate changes, especially 

weather fluctuations within one planting season. 

2. MATERIALS AND METHODS 

    The present study was carried out during the two 

successive fall seasons of 2017 and 2018, at private 

farm in Kafr El-Sheik Governorate, under clay soil 

condition using furrow irrigation system. These 

experiments aimed to evaluate the effect of some 

combinations between plant density with types of 

chemical compounds additions plus the control 

treatment (without any chemical additions) on 

growth, yield and pod quality of snap bean 

(Phaseolus vulgaris L.) cv.Polista 

2.1. The experimental design and treatments: 

     The experimental layout was split plot system in 

a randomized complete blocks design with three 

replicates. The experiment includes 20 treatments 

which were the combination among four densities, 

four chemical compounds applications, beside the 

control treatment (without chemical compounds 

applications).The densities were randomly arranged 

in the main plots, while the chemical compounds 

treatments were randomly distributed in the sub 

plots. The treatments were arranged as follow: 

2.1.1. Densities: 

a. 20 plants/m
2
 (seeds sowing at 10cm at one 

side/ridges). 

b. 30 plants/m
2
 (seeds sowing at 7cm at one 

side/ridges). 

c. 40 plants/m
2
 (seeds sowing at 10 cm at two 

sides/ridges under the method of agriculture 

man crow). 

d. 60 plants/m
2
 (seeds sowing at 7 cm at two 

sides/ridges under the method of agriculture 

man crow). 
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2.1.2. Chemical compounds applications: 

a. Chemical compound 1; at 4litre/fed. (Obtained 

from commercial company) consists of (50% 

potassium acitate-200.0%cytokinin-BA6). 

b. Chemical compound 2; at 2litre/fed. (Obtained 

from commercial company) consists of (P-Bo-

Zn-N-Mo- Fe-K-IBA-Amino acids-Volvic acid 

– sea algae extract). 

c. Chemical compound 3; acts traditional 

agriculture treatment using calcium super 

phosphate and potassium sulphate extract (1K: 

2P %). 

d. Chemical compound 4; acts traditional 

agriculture treatment also using mixture of 

liquid potassium oxide (37%) 250cm/L+ (40%) 

phosphoric acid70cm/100L + 150 cm liquid 

sulfur 200cm/100L 

e. Control (without any of last compounds). 

         The plants were treated with the four chemical 

compounds three times, 20 days after sowing and 

repeated each15-20 days interval. The normal 

agricultural practices of snap bean production were 

followed according to the recommendations of 

Egyptian Ministry of Agriculture. The physical and 

chemical properties of the experimental soil are 

presented in Table (1). 

Table 1. Physical and chemical characteristics of soil sampled collected from the experiment location in the two  

seasons of 2017 and 2018. 

Properties Season 2017 Season 2018 

Physical properties 

Clay %  45.2 39.5 

Silt %  35.1 37.2 

Sand %  21.8 23.4 

Soil texture  Clay loam Clay loam 

Chemical properties 

*PH 8.5 8.3 

**EC (dSm-1) 3.35 3.32 

O.M. 0.82 0.85 

Soluble cations (meqll): 

Ca++ 3.8 4.6 

Mg+ 3.6 2.9 

K+ 21 19 

Na 7.2 7.4 

Soluble anions:  

CO3-- 3.1 3.3 

HCO3- 1.7 1.9 

CL- 5.5 5.6 

SO4-- 2.9 3.2 

Total N%  0.19 0.18 

Available phosphorus  30.9 30.7 

* measured in 1:25 soil water suspension; ** measured in the water extract of saturation soil paste. 

2.2. Data recorded: 

2.2.1. Vegetative growth:  

          At 60 days after sowing, random samples of 

five plants from each plot were taken for 

determination of: 

a. Plant fresh weight (g). 

b. Plant dry weight (g). 

c. Plant height (cm) 

d. Number of main branches per plant. 

e. Leaf area per plant in cm2 was measured after 

the first fruit harvest according to Yousri (1990 

f. Number of leaves per plant. 

g. Stem diameter (mm). 

 

 

2.2.2. Pod yield and its components: 

     Green pods were picked at the proper maturing 

stage through the harvesting period for estimation of 

yield parameters, i.e., pod length (cm), pod diameter 

(mm), average pod weight (gm.), number of pods/ 

plant and total yield ( ton per feddan).  

2.2.3. Chemical composition of leaves: 

     Mineral elements were determined in all leaves 

after 15 days from last addition of fertilizer doses, 

however; samples were dried at 70 
0
C to determine 

total nitrogen, phosphorus and potassium content 

according to the methods described by Black 

(1983),Watanabe and Olsen (1965) and Jackson 

(1965), respectively. Whereas, total chlorophyll was 



Scientific Journal of Agricultural Sciences 1 (1): 1-13, 2019 

 

4 
 

determined using spectrophotometer according to 

the methods described by Lichtenthaler and 

Wellburn (1983). 

2.2.4. Chemical properties of pods:  

         Chemical properties of pods i.e., TSS,ascorbic 

acid (vitamin C), titrable acidity(%) and crude fibers 

were recorded according to the method by 

A.O.A.C.(1980) and crude fibers according to 

Maynard (1970). 

2.2.5. Statistical analysis: 

    The obtained data were subjected to the combined 

analysis of variance procedure and means compared 

using L.S.D. methods at 5% level of significance 

according to Snedecor and Cochran (1980). 

3. RESULTS AND DISCUSSION 

3.1. Vegetative growth character: 

3.1.1 Effect of plant densities: 

       Data in Table (2) reveal that the plant height, 

number of branches / plant, number of leaves/plant, 
leaf area/ plant as well as fresh and dry weight of 

snap bean plants were significantly responded with 

the increment of the plant density from 20 plants/ 

m2 to 40 plants/m2. Whereas , It could be 

summarized that, the growth characteristics of snap 

bean plants recorded superiority the highest value 

when planted at 40 plants/m2  followed by 60 plants/ 

m2 without significant differences between them . In 

this regard, Amer et al., ( 2001 ) studied the effect  

of plant densities ( 11,22 and 33 plants /m2 ) on pea 

plants, the results showed that increasing plant 

density to 33 plants /m2 decreased the number 

leaves, Moreover, Yucel (2013) found that plant 

height and number of leaves  were affected by plant 

densities when planting at 40 plants/ m2 was 

favorable in wintrily seasons. Darwesh (2012) on 

cowpea, Kazemi et al., (2012) and Khairy (2013 ) on 

snap bean reported that hight plant density obtained 

higher values of plant high and low values of 

number of leaves as well as plant fresh and dry 

weight ,although low density were occurred the 

opposite of these results.  

3.1.2. Effect of different sources of chemical 

compounds: 

    The results presented in Table (2) showed that the 

vegetative growth of snap bean plants was 

significantly affected by addition of different 

sources of chemical compounds in the two 

experimental seasons.  According to the values of 

leaf area, fresh and dry weight recorded that treated 

plants by compound 1 and 2 surpassed the other 

treatments in both seasons. However, compound 2 

recorded the highest values of leaf area (1198.60 

and1201.40 cm2), fresh weight (45.60 and 52.50gm) 

and dry weight (8.61 and 10.38 gm) in both seasons, 

respectively. Moreover, the lowest values of leaf 

area (1017.56 and 1026.35cm 2), fresh weight 

(34.47 and 37.91 gm.) and dry weight (6.18 and 6.34 

gm) were noticed with untreated plants.       

     The results revealed that the compound 1 and 

compound 2 treatments recorded the highest values 

of plant highest (37.11and 36.00cm.) and (38.88 and 

38.38 cm.), stem diameter (6.25 and 6.03 mm) and  

 (6.36and 5.03 mm), number of branches (4.77 and 

4.55) and (5.76 and 5.88 ) and number of leaves 

(16.67 and  16.86) and ( 21.11and 20.85) in both 

seasons, respectively compared with compound 3 

and 4 treatments. The control plants recorded the

Table 2. Effect of plant densities and different sources of chemical compounds on vegetative growth of snap bean 

during 2017 and 2018. 

 
Characters 

 

Foliage 
fresh 

weight/plant 
(gm.) 

Foliage dry 
weight/ 

plant (gm.)  

Plant 
height (cm) 

No. of 
branches/plant 

Leaf area/ plant 
(cm2 ) 

No. of l 
eaves/ plant 

Stem 
diameter 

(mm) 

Treatments 2017 2018 2017 2018 2017 2018 2017 2018 2017 2018 2017 2018 2017 2018 

 Plant 
densities 

 

20 plants/m2 38.56 43.18 6.99 8.16 33.94 35.82 4.05 4.10 1065.15 1098.87 15.65 16.66 4.96 5.58 

30 plants/m2 39.18 45.68 7.64 8.27 35.98 37.31 4.65 4.93 1078.23 1100. 28 16.86 17.67 5.04 5.98 

40 plants/m2 43.04 47.11 6.71 8.93 37.93 40.53 6.40 6.60 1095.74 1124.89 19.78 20.51 6.52 6.58 

60 plants/m2 44.18 48.68 8.64 9.97 38.96 39.49 3.55 3.73 1059.04 1029.228 13.98 13.56 6.44 6.38 

L.S.D. at 5%   1.552 1.623 0.44 0.258 1.272 1.684 1.21 1.33 8.274 23.210 2.532 2.459 0.301 0.420 

Sources of 
chemical 
compounds  

Compound 1  39.68 48.74 7.48 9.45 36.00 37.11 4.55 4.77 1085.31 1119.73 16.86 16.67 6.03 6.55 

Compound 2 45.60 52.50 8.61 10.38 38.38 38.88 5.88 5.76 1198.60 1201.40 20.85 21.11 5.03 6.36 

Compound 3 37.53 43.06 6.61 7.46 34.33 35.33 3.44 3.66 1062.24 1068.95 14.68 15.53 5.74 6.00 

Compound 4 37.33 44.40 6.67 8.01 34.22 35.33 3.30 3.64 1073.70 1101.84 13.90 14.42 5.53 5.87 

Control 34.47 37.91 6.18 6.34 31.77 32.55 2.02 2.11 1017.56 1026.35 9.22 9.38 4.91 5.13 

L.S.D. at 5% 0.634 1.081 0.166 0.210 1.648 1.575 1.378 1.410 10.209 17.762 2.507 2.425 0.226 0.322 
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      lowest values of plant height (32.55and 31.77 

cm.), stem diameter (5.13 and 4.91 mm), number of 

branches (2.11 and 2.02) and number of leaves (9.38 

and 9.22), respectively in the two growing seasons. 

      The favorability  effect of compound 1 and 

compound 2 compared to other treatments and 

control may be due that the two compounds contain 

of  cytokinins, types of auxins , free amino acids , 

micro elements and sea algae extracts also 

antioxidants which protect the plants against the 

diverse condition. 

        As for chemical compound 1 which consists of 

cytokinins , its favorable effect on vegetative growth 

of snap bean might be due to its role as a plant 

growth stimulator ( Mahmood et al., 2010 and Basra 

et al., 2011 ). Moreover, potassium acetate and 

(butyric acid -6) accelerate the growth of plants, 

strengthen plants and improve resistance against 

pests and diseases (Hussain et al., 2013). In this 

context, Emongor (2015) reported that cytokinins 

have a role in reducing the plastochron and /or 

increasing cell division of snap bean plants. 

          The beneficial effects of compound 2 due to 

its contains of auxins , amino acids  , micro elements 

and sea algae extracts also antioxidant which play an 

essential role in the regulation of plant growth 

,development and interaction with other organisms 

and it was called a plant hormone (Harborne,1980 

and Raskin,1992 ). Indeed, it has beneficial effect 

for catching the abundant reactive oxygen species 

(ROS) that cause senescence and loss of plasma 

membrane permeability and death of cells within 

plant tissues    ( Bodannes and Chan, 1979), a signal 

transduction or messenger (Klessing and Malamy, 

1994)  and a growth regulator which participates in 

the regulation of physiological processes in plants     

( Umebese et al., 2009). 

3.1.3. Effect of the interaction between densities 

and different sources of chemical compounds: 

    Data in Table (3) illustrated that snap bean plants 

growth were affected as a result of the different 

combinations between densities and different 

sources of chemical compounds .It is obviously that 

the combinations were significantly differed 

compared with the control treatment in the two 

seasons of this study, On the other hand, the four 

studied plant densities equally responded to the 

different sources of chemical compounds treatments. 

As for, density at 40 plants/m 2 with chemical 

compound 2 recorded the highest means of plant 

height (43.56and 42.33cm.), number of branches 

(7.50 and 7.66) and number of leaves (15.33and 

15.96), in both seasons, respectively, whereas the 

highest values of stem diameter (6.83 and 7.00 mm) 

were noticed at density 30plants/m2 with chemical 

compound 1, respectively, in both seasons. 

       Regarding to the leaf area, fresh and dry weight, 

the results in the previous table declared that the 

interaction between densities and different sources 

of chemical compounds were significant, whereas 

the highest values of them were achieved at 30 

plants/m 2 with chemical compound 2. 

3.2. Green pods yield and its characteristic: 

3.2.1. Effect of plant densities:  

        Results in Table (4) showed the effect of plant 

densities on some characters of snap bean i.e., pod 

length, pod diameter, pod weight, number of 

pods/plant and total green pod yield/ feddan. Data 

showed that, there is no significant effect from using 

all plant densities on pod length in both seasons The 

results explained that plant density at 40 plants /m 2 

had the highest values to pod diameter and pod 

weight in the two seasons, whereas, plant density 60 

plants/m2 in the two seasons showed higher values 

than other treatments according to number of 

pods/plant and total green pod yield /fed. The results 

cleared that, the production from plants grown under 

the density of 60 plants/ m2 had the highest values 

in both growing seasons followed by the plants at 

density 40plants /m2 with significant differences 

between them in both seasons. Data revealed that 

increasing snap bean plants densities decreased yield 

components, while the total yield was increased by 

increasing plant density. These results were in 

agreement with Moot and Mcneil (1995), El-

Atabany (2000), Amer et al., (2001), Rasaei et al., 

(2012) and Yucel (2013) on pea plants. 

3.2.2. Effect of different sources of chemical 

compounds: 

          It is obvious from data in Table (4) that all 

different sources of chemical compounds 

significantly increased all studied parameters, i.e., 

pod length, pod diameter, pod weight , pods number/ 

plants and total pod yield /feddan compared  with 

the control in both seasons. 

         Treating snap bean plants with chemical 

compound 2 gave the best results as for pod length 

(12.00 and 12.22 cm.), pod weight (5.81 and 6.21 

gm), number of pods/plant (14.77 and 16.66) and 

total pod yield (4.699and 4.868 ton/fed.) in both 

seasons, respectively followed by chemical 

compound 1, while, control plants recorded the 

lowest values in the two seasons. 

        Add that, chemical compound 1 treatment gave 

the highest values of pod diameter (7.87 and 7.92 

mm) and the control plants recorded the lowest 

values with (6.10 and 6.52 mm) in both seasons, 

respectively. 

        The stimulatory influence of treating by 

chemical compound 2 on yield may be due to its bio  
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Table 3.  Effect of the interaction between plant densities and different sources of chemical compounds on  

vegetative growth of snap bean during 2017 and 2018. 

Characters 
 
 

Treatments 
 

Foliage fresh 
weight/plant 

(gm.) 

Foliage dry 
weight/ plant 

(gm.) 

Plant height 
(cm) 

No. of 
branches/plant 

Leaf area/ plant 
(cm

2
 ) 

No. of l 
eaves/ plant 

Stem 
diameter 

(mm) 

Plant 

density 

Sources of 
chemical 

compounds 

2017 2018 2017 2018 2017 2018 2017 2018 2017 2018 2017 2018 2017 2018 

20 
plants/m

2
 

Compound 1 39.23 48.90 7.43 9.43 36.33 37.00 5.66 5.66 1073.73 1127.93 11.66 12.66 5.43 6.30 

Compound 2 44.26 52.26 8.46 10.16 38.33 39.00 6.66 6.00 1104.50 1133.23 12.66 13.66 5.53 6.06 

Compound 3 37.26 43.06 6.63 7.46 34.66 36.33 3.53 3.66 1062.03 1099.90 11.00 11.33 5.43 5.70 

Compound 4 37.26 43.43 6.26 7.26 34.00 34.66 3.53 3.62 1064.33 1102.33 10.66 11.00 5.20 5.33 

Control 34.73 38.23 6.16 6.46 31.33 32.00 3.10 300 1023.93 1035.00 9.00 9.00 4.70 5.03 

30 
plants/m

2
 

Compound 1 41.20 49.93 7.96 10.36 36.00 38.33 5.66 5.00 1119.40 1144.50 12.66 13.33 6.83 7.00 

Compound 2 51.13 55.13 9.26 11.16 39.16 40.33 6.70 6.55 1159.20 1186.46 13.66 15.66 6.13 6.76 

Compound 3 38.90 46.00 7.10 8.43 35.66 36.33 4.33 3.66 1078.63 1058.60 11.33 11.66 6.06 6.23 

Compound 4 38.10 47.70 7.40 9.56 35.33 37.66 3.66 3.66 1098.06 1115.46 11.66 12.00 5.86 6.46 

Control 36.56 39.63 6.46 6.83 33.66 34.33 3.08 3.33 1038.50 1041.40 10.00 10.16 5.30 5.46 

40 
plants/m

2
 

Compound 1 38.63 47.40 7.06 8.56 40.63 41.00 5.33 5.66 1062.80 1086.76 15.33 15.69 5.83 6.36 

Compound 2 41.40 50.11 8.10 9.56 43.56 42.33 7.50 7.66 1092.10 1128.50 18.43 18.05 5.76 6.26 

Compound 3 36.43 40.13 6.10 6.50 32.66 33.33 4.33 4.65 1046.06 1048.36 14.33 14.66 5.73 6.06 

Compound 4 36.63 42.06 6.36 7.20 33.33 33.66 4.33 4.56 1058.70 1087.73 14.39 13.96 5.53 5.83 

Control 32.13 35.86 5.93 5.73 30.33 31.33 3.00 3.00 990.26 1002.66 12.00 12.00 4.73 4.90 

60 
plants/m

2
 

Compound 1 37.44 38.99 6.15 7.88 35.54 36.81 5.56 5.90 1034.80 1039.76 12.95 11.99 4.20 4.34 

Compound 2 39.50 39.53 7.52 8.51 38.41 37.99 6.31 6.35 1040.15 1045.51 14.87 14.50 4.33 4.51 

Compound 3 35.33 37.32 5.32 5.54 35.08 34.90 4.33 4.50 1022.09 1024.37 11.90 11.54 4.04 4.31 

Compound 4 34.70 37.98 5.33 6.21 35.55 35.05 3.52 3.46 1018.75 1017.93 11.87 11.98 4.11 4.32 

Control 31.54 34.51 4.80 4.63 31.37 32.55 3.21 3.22 894.26 998.67 10.99 11.05 4.01 4.00 

                    L.S.D. at 5% 1.098 1.86 0.288 0.364 1.123 0.996 1.1 1.3 17.683 30.764 2.42 1.99 0.311 0.410 

*N.S. not significant 

Table 4. Effect of plant densities and different sources of chemical compounds on green pod yield and its 

characteristic of snap bean during 2017 and 2018. 

      regulator effect on ion uptake, cell division , cell 

differentiations, protein synthesis and photosynthetic 

activity ( Blokhina et al., 2003 and EL-Tayeb, 

2005). Moreover,  it increases flower longevity via 

inhibition of ethylene production (Lesilie and 

Romani,1986). 

        Concerning the effect of chemical compound 2 

on snap bean yield, it may be due to its role in the 

regulation of photosynthesis, enhancing cell division    

                     
 

                 Characters 
 

Pod length                        
( cm ) 

Pod diameter 
(mm)  

Pod weight 
(gm.) 

Number of 
pods/ plant 

Total green pods 
yield/plant 
(ton/fed.) 

                    Treatments 
 

2017 2018 2017 2018 2017 2018 2017 2018 2017 2018 

Plant densities 

20 plants/m2 11.13 11.53 6.30 6.74 4.43 4.88 13.53 15.33 4.385 4.556 

30 plants/m2 11.70 11.80 7.33 7.83 5.67 5.94 14.26 16.33 4.489 4.655 

40 plants/m2 11.73 11.86 7.95 7.66 6.92 6.64 12.80 14.53 4.324 4.486 

  60 plants/m2 11.70 11.80 7.00 7.10 5.67 5.94 14.86 16.37 4.589 4.695 

                                               L.S.D. at 5% NS NS 0.099 0.075 0.214 0.217 0.261 0.692 0.018 0.020 

Sources of chemical 
compounds 

Compound 1 11.83 12.11 7.87 7.92 5.47 5.82 14.00 15.88 4.510 4.675 

Compound 2 12.00 12.22 7.35 7.39 5.81 6.21 14.77 16.66 4.699 4.868 

Compound 3 11.77 11.88 6.91 7.47 5.33 5.57 13.33 15.22 4.342 4.232 

Compound 4 11.22 11.55 7.00 7.45 5.20 5.55 13.44 15.33 4.366 4.387 

  Control 10.77 10.88 6.10 6.52 5.06 5.26 12.11 13.88 4.116 4.199 

                                               L.S.D. at 5% 0.461 0.416 0.231 0.198 0.167 0.155 0.464 0.441 0.037 0.035 
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and expansion, root elongation and trans- 

membrane, electron transport (Smirnoff, 2000). 

Moreover, it contains endogenous cytokinins (zeatin 

,dihydrozeatin and isopentyladenine ) which affect 

assimilate mobilization and/or distribution and 

increase pod set and pod number per branch in 

leguminous crops. (Emongor, 2015 and Kothule et 

al., 2003). 

3.2.3. Effect of the interaction between densities 

and different sources of chemical compounds: 

         Table (5) show the effect of the interaction 

between densities and different sources of chemical 

compounds on pod length , pod diameter ,pod 

weight , number of pods per plant and total pod 

yield/feddan of snap bean. It is clear from the 

previous table that all combinations between density 

and different sources of chemical compounds have 

significant differences when compared with the 

control on all pod yield parameters, except pod 

weight in the first season and pod length and number 

of pods/plant in both seasons.However, treating snap 

bean plants with chemical compound 2 under 

density 30 plants/m
2
 or 40 plants/m

2
 produced the 

highest values of pod length, pod weight, number of 

pods per plant and total pod yield per feddan, while, 

treating by chemical compound 1 under density 30 

plants/m
2
 gave the highest pod diameter value in 

both seasons. Moreover, the lowest values of pod 

length, pod diameter, pod weight and total pod 

yield/feddan were recorded with untreated plants 

(control).  

3.3. Chemical components of leaves: 

3.3.1. Effect of plant densities: 

    Data in Table (6) showed the effect of plant 

densities on leaves content of N, P and K 

percentages during 2017 and 2018 seasons. The data 

showed that all studied densities significantly 

Table 5. Effect of the interaction between plant densities and different sources of chemical compounds on   green 

pod yield and its characteristic of snap bean during 2017 and 2018. 

Characters 
Treatments 

Pod length 
(cm) 

Pod diameter 
(mm) 

Pod weight 
(gm.) 

Number of pods/ 
plant 

Total green pods 
yield/plant 
(ton/fed.) 

Plant densities 
Sources of chemical 

compounds 
2017 2018 2017 2018 2017 2018 2017 2018 2017 2018 

20 plants/m2 

Compound 1 11.33 11.66 6.93 7.13 4.75 4.93 14.33 16.00 4.510 4.673 

Compound 2 11.33 12.00 6.70 7.36 4.96 5.00 14.66 16.33 4.623 4.810 

Compound 3 11.66 11.66 5.93 6.63 4.66 4.90 13.33 15.33 4.370 4.576 

Compound 4 11.00 11.66 6.16 6.43 4.76 4.70 13.33 15.33 4.323 4.550 

Control 10.33 10.66 5.76 6.16 4.56 4.26 12.00 13.66 4.100 4.170 

30 plants/m2 

Compound 1 12.16 12.33 7.63 8.26 5.03 6.16 14.66 16.66 4.570 4.750 

Compound 2 12.33 12.33 7.53 8.03 5.10 6.33 15.66 18.00 4.760 4.950 

Compound 3 11.66 12.00 7.53 7.93 5.50 5.73 14.00 16.00 4.380 4.543 

Compound 4 11.33 11.33 7.50 8.00 5.60 5.80 14.33 16.33 4.543 4.733 

Control 11.00 11.00 6.46 6.93 5.35 5.66 12.66 14.66 4.193 4.301 

40 plants/m2 

Compound 1 12.00 12.33 7.26 8.03 5.40 6.36 13.00 15.00 4.450 4.603 

Compound 2 12.33 12.33 7.53 8.03 5.36 6.70 14.00 15.66 4.546 4.743 

Compound 3 12.00 12.00 7.26 7.86 5.43 6.10 12.66 14.33 4.276 4.476 

Compound 4 11.33 11.66 7.33 7.93 5.03 6.16 12.66 14.33 4.293 4.480 

Control 11.00 11.00 6.06 6.46 5.06 5.86 11.66 13.33 4.056 4.126 

60 plants/m2 

Compound1 11.24 11.54 6.78 7.32 4.64 4.98 11.50 14.00 4.110 4.211 

Compound 2 11.22 11.58 6.80 7.45 4.86 5.10 11.64 13.75 4.323 4.630 

Compound 3 11.30 11.54 6.81 6.55 4,86 4.78 11.66 13.53 4.372 4.460 

Compound 4 12.31 11.50 6.32 6.54 4.55 4.73 11.30 13.44 4.244 4.450 

Control 11.31 11.00 5.22 6.01 4.58 4.65 11.44 13.64 4.120 4.139s 

                     L.S.D. at 5% NS NS 0.401 0.343 NS 0.290 NS NS 0.064 0.061 

   *N.S. not significant 
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Table 6. Effect of plant densities and different sources of chemical compounds on chemical components of snap 

bean leaves during 2017 and 2018.

                   
 

Characters 
 

N (%) P (%) K (%) 
Total Chlorophyll 

(mg/g f.w.) 

Treatments 
 

2017 2018 2017 2018 2017 2018 2017 2018 

Plant densities  

20 plants/m2 3.24 3.26 0.41 0.42 1.19 1.23 1.89 1.84 

30 plants/m2 3.25 3.28 0.42 0.44 1.24 1.25 1.95 1.87 

40 plants/m2 3.23 3.24 0.38 0.39 1.19 1.21 1.85 1.79 

60 plants/m2 3.21 3.22 0.35 0.37 1.15 1.15 1.64 1.60 

                                                         L.S.D. at 5% 0.008 0.060 0.10 0.009 0.33 0.033 0.015 0.018 

Sources of chemical compounds 

Compound 1 3.31 3.32 0.43 0.45 1.25 1.26 1.95 1.87 

Compound 2 3.32 3.35 0.43 0.45 1.27 1.28 1.85 1.97 

Compound 3 3.31 3.32 0.41 0.42 1.23 1.25 1.76 1.83 

Compound 4 3.31 3.31 0.42 0.43 1.24 1.26 1.79 1.80 

  Control 2.98 2.99 0.34 0.35 1.03 1.10 1.57 1.64 

                                                          L.S.D. at 5% 0.008 0.008 0.10 0.012 0.136 0.031 0.016 0.018 

     differed in their leaves mineral contents, 

however,30 plants /m2 recorded the highest amount 

of leaves N,P and K followed by 20 plants/m2 and 

40 plants/m2 then 60 plants/m2 in both seasons, 

respectively. Regarding the total chlorophyll content 

in leaves, data showed that plant density at 30 plants 

/m
2
 gave the highest values total chlorophyll in the 

two studied seasons followed by 20 plants/m
2
. In 

this regard, EL-Atabany (2000) and Khairy (2013) 

found that total chlorophyll was increased with the 

lower plant densities.  

3.3.2. Effect of different sources of chemical 

compounds: 

       Table (6) illustrated the effect of different 

sources of chemical compounds on leaves content of 

N, P and K percentages and total chlorophyll during 

2017 and 2018 seasons. The results indicated that 

plants treated with all studied sources of chemical 

compounds increased leaves content of N, P and K 

percentages in both seasons of study compared with 

untreated plants. 

        However, the dimension order of obtained 

results were , chemical compound 1,compound 2, 

compound 3,compound 4 and control in both 

seasons, respectively. 

        Regarding total chlorophyll, data explained that 

all studied chemical compounds treatments had 

significant effect on previous parameter compared 

with control in both seasons. 

        Treating snap bean plants with chemical 

compound 2 recorded the highest content of leaf 

chemical components followed by chemical 

compound 1, compound 3and compound4 in both  

 

 

seasons, respectively, meanwhile the control 

treatment recorded the lowest values. 

         Similar results were found by Emongor (2015) 

,Dawa et al., (2014) and Nour et al., (2012).  

3.3.3. Effect of the interaction between densities 

and different sources of chemical 

compounds: 

       Table (7) showed the effect of interaction 

between densities and different sources of chemical 

compounds on leaves content of N, P and K 

percentages and total chlorophyll during 2017 and 

2018 seasons. The differences between interactions 

treatments were significant in previous characters 

compared with control in both seasons. 

        Treatment 30 plants/m2 with chemical 

compound 2 recorded the highest leaves content of 

N,P,K and total chlorophyll contents in both 

seasons, except P content in the second season , in 

which treated with chemical compound 1 under 30 

plants/m2 came in the first place. Meanwhile the 

control plants under 60 plants/m2 recorded the 

lowest values in all studied characters.  

3.4. Chemical constituents of pods: 

3.4.1. Effect of plant densities: 

      Data in Table (8) showed the effect of plant 

densities on chemical constituents of snap bean 

green pods i.e., vitamin C, total soluble solids, 

acidity and fiber contents during 2017 and 2018 

seasons, the data showed that all studied densities 

differed significantly, whereas, by increasing plant 

densities rising of V.C, TSS and fiber were occurred, 

while, decreasing of acidity was recorded in both 

seasons, respectively. 
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Table 7.  Effect of the interaction between plant densities and different sources of chemical compounds on   green 

pod yield and its characteristic of snap bean during 2017 and 2018. 

                           Characters 
Treatments 

N (%) P (%) K (%) 
Total Chlorophyll 

(mg/g f.w.) 

Plant densities Sources of chemical compounds 2017 2018 2017 2018 2017 2018 2017 2018 

20 plants/m2 

Compound 1 3.30 3.31 0.39 0.40 1.23 1.24 1.94 1.93 

Compound 2 3.30 3.35 0.41 0.41 1.27 1.27 1.97 1.98 

Compound 3 3.29 3.32 0.39 0.39 1.21 1.24 1.89 1.86 

Compound 4 3.29 3.30 0.38 0.39 1.21 1.24 1.79 1.81 

               Control 2.97 2.99 0.30 0.31 0.99 1.12 1.58 1.66 

30 plants/m2 

Compound 1 3.33 3.34 0.45 0.48 1.25 1.26 1.91 1.90 

Compound 2 3.35 3.37 0.46 0.47 1.28 1.29 1.97 1.98 

Compound 3 3.31 3.32 0.39 0.40 1.24 1.26 1.83 1.86 

Compound 4 3.32 3.33 0.44 0.45 1.25 1.26 1.83 1.84 

               Control 2.98 3.01 0.35 0.36 1.12 1.16 1.64 1.66 

40 plants/m2 

Compound 1 3.29 3.30 0.42 0.44 1.24 1.24 1.78 1.80 

Compound 2 3.29 3.30 0.42 0.43 1.25 1.26 1.89 1.91 

Compound 3 3.29 3.29 0.41 0.43 1.23 1.24 1.75 1.73 

Compound 4 3.28 3.28 0.41 0.42 1.23 1.26 1.77 1.76 

               Control 2.94 2.96 0.34 0.34 0.95 0.99 1.57 1.60 

60 plants/m2 

Compound 1 3.25 3.24 0.39 0.35 1.19 1.16 1.65 1.63 

Compound 2 3.26 3.26 0.38 0.36 1.20 1.18 1.63 1.60 

Compound 3 3.23 3.20 0.33 0.33 1.18 1.15 1.56 1.59 

Compound 4 3.23 3.21 0.34 0.33 1.18 1.16 1.55 1.54 

               Control 2.64 2.60 0.30 0.30 0.062 0.060 1.40 1.42 

                            L.S.D. at 5% 0.010 0.011 0.014 0.007 0.023 0.023 0.015 0.023 

               *N.S. not significan

Table 8. Effect of plant densities and different sources of chemical compounds on chemical constituents of snap 

bean green pods during 2017 and 2018. 

Characters 
 
 

Treatments 
 

Vitamin C (mg/100gm f.w.) T.S.S (%) Titratable acidity (%) 
Fiber 
(%) 

2017 2018 2017 2018 2017 2018 2017 2018 

Plant densities 

20 plants/m2 8.85 8.68 4.77 5.48 0.400 0.359 5.91 6.21 

30 plants/m2 9.51 9.86 5.72 5.50 0.442 0.355 4.65 5.00 

40 plants/m2 9.99 10.71 5.97 5.98 0.371 0.384 8.21 6.56 

60 plants/m2 11.5 12.32 5.71 5.90 0.392 0.397 8.09 7.18 

L.S.D. at 5% 0.278 0.280 0.463 0.243 0.007 0.019 0.034 0.115 

Sources of chemical compounds 

Compound 1 11.01 11.86 5.85 5.93 0.388 0.372 6.01 5.89 

Compound 2 10.94 11.64 5.98 6.55 0.365 0.365 5.64 5.28 

Compound 3 10.86 11.20 5.52 5.61 0.399 0.384 5.58 5.25 

Compound 4 10.79 10.99 5.56 5.75 0.401 0.395 5.99 5.84 

Control 8.92 9.69 4.90 5.26 0.474 0.455 6.84 6.57 

                                                             L.S.D. at 5% 0.402 0.252 0.357 0.397 0.10 0.009 0.093 0.094 

3.4.2. Effect of different sources of chemical 

compounds: 

      The effect of different sources of chemical 

compounds applications on chemical constituents of 

snap bean green pods (pod quality), i.e., vitamin C, 

total soluble solids, acidity and fiber contents are 

presented in Table (8). 

     Such results revealed that all different sources of 

chemical compounds applications significantly 

increased vitamin C and  total soluble solids (TSS),  

 

meanwhile decreased acidity and fiber contents 

compared with control in both seasons. 

      Pods of the plants treated with chemical 

compound 1 and chemical compound 2 took the first 

place for vitamin C and TSS contents, respectively 

and the least was pods of untreated plants. 

According to acidity and fiber contents ,pods of 

control plants recorded the highest values in both 

seasons compared with other treatments, whereas 

pods of plants treated with chemical compound 2 
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and chemical compound 3recorded the lowest values 

in both season, respectively. 

      According to the effect of chemical compound 3 

and chemical compound 4, the results showed non-

significant differences with respect to vitamin C and 

TSS in both seasons. 

     The synergistic effect of chemical compound 1 

on leaf total chlorophyll content may be attributed to 

its major role in increasing its endogenous 

concentrate on which regulate and protect 

photosynthetic processes ( Farago and 

Brunhold,1994) and in turn probably led to more 

synthesis of pigments including total chlorophylls 

and carotenoids content. 

     Moreover, the enhancing effect of chemical 

compound 1 on pod quality probably related to its 

major role in multifarious metabolic processes such 

as photosynthesis and regulating co-enzymatic 

reactions by which carbohydrates and proteins were 

metabolized ( Barakat et al., 2015). 

     Also, the presence of its content of cytokinins, 

which facilitates the mobilization of nutrients to the 

pods and vitamins A,B (1,2,3,6 and 7),C,D,Eand K, 

minerals include calcium, copper, iron, potassium,  

magnesium, manganes and zinc and more than 40 

natural antioxidants (Makkar and Becker,1996, 

Mahmood et al., 2010 and Kumari et al., 2011). 

     The enhancement effect of chemical compound 3 

and chemical compound 4 on k, P, S and N may be 

attributed to its stimulatory effects on cell division 

and enlargement, protein and nucleic acid synthesis 

and chlorophyll formation (El-Desouky et al., 1998 

and Wanas, 2006). 

The favorable effect of chemical compound 2 

on pod quality may due to its influence on 

physiological and biochemical processes including 

photosynthesis, ion uptake, membrane permeability, 

enzyme activities, flowering heat protection and 

growth also development of plants (Arberg, 1981). 

3.4.3. Effect of the interaction between densities 

and different sources of chemical 

compounds:          

       The effect of interaction between densities and 

different sources of chemical compounds 

applications on vitamin C, total soluble solids (TSS), 

acidity and fiber contents of snap bean green pods 

were shown in Table (9). 

It is obvious that the interaction treatments recorded 

significant differences compared with control in all 

studied parameters, except TSS in both seasons and 

acidity in the first season. 

       Regarding vitamin C and TSS contents in pods, 

planting at 30 plants/m
2 

under treated with chemical 

compound 1 and chemical compound 2 recorded the 

highest values, in both seasons, respectively , while 

untreated plants which planting at  20 plants/m
2
 

recorded the lowest values. Moreover, acidity and 

fiber contents of pods were highly in planting at 20 

plants/m2 untreated plants; whereas 30 plants/m
2
 

treated with chemical compound 2 recorded the 

lowest values in both seasons. 

Table 9. Interaction between plant densities and different sources of chemical compounds on chemical 

constituents of snap bean green pods during 2017 and 2018. 

Characters 
Treatments 

Vitamin C (mg/100gm f.w.) T.S.S (%) Titratable acidity (%) 
Fiber 
(%) 

Plant densities Sources of chemical compounds 2017 2018 2017 2018 2017 2018 2017 2018 

20 plants/m2 

Compound 1 10.84 11.44 6.07 6.43 0.422 0.384 7.12 6.76 

Compound 2 11.01 11.24 6.43 6.72 0.378 0.372 6.42 6.28 

Compound 3 10.98 11.01 6.01 6.34 0.423 0.381 6.47 6.27 

Compound 4 9.37 10.98 6.00 6.42 0.435 0.419 6.75 6.54 

                Control 8.15 8.62 5.02 5.78 0.513 0.493 8.22 7.82 

30 plants/m2 

Compound 1 11.65 12.27 7.00 7.71 0.349 0.331 5.78 5.66 

Compound 2 11.32 12.05 7.43 7.25 0.339 0.322 5.36 5.32 

Compound 3 11.21 11.64 6.67 6.56 0.462 0.361 4.88 4.93 

Compound 4 11.17 11.21 6.75 6.74 0.372 0.367 5.66 5.61 

               Control 8.65 9.02 6.15 6.44 0.424 0.411 6.41 6.15 

40 plants/m2 

Compound 1 12.33 13.47 6.94 7.20 0.368 0.349 8.32 7.88 

Compound 2 12.17 13.04 7.12 7.34 0.349 0.346 7.76 7.18 

Compound 3 11.93 12.47 6.21 6.43 0.359 0.352 7.93 7.21 

Compound 4 11.84 12.07 6.10 6.78 0.392 0.371 8.22 7.86 

               Control 9.47 10.12 5.00 6.25 0.438 0.427 8.69 8.12 

60 plants/m2 

Compound 1 9.65 10.34 6.03 6.00 0.443 0.377 7.22 6.55 

Compound 2 10.00 10.21 6.33 6.21 0.345 0.376 6.44 6.37 

Compound 3 9.54 10.21 6.04 6.01 0.443 0.395 6.35 6.34 

Compound 4 8.45 9.54 6.22 6.31 0.440 0.422 6.75 6.56 

                Control 7.00 7.53 5.01 5.85 0.531 0.488 8.12 7.99 

                             L.S.D. at 5% 0.461 0.423 NS NS NS 0.024 0.137 0.134 

                       *N.S. not significant
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4. CONCLUSION 

      It could be concluded that under clay soil 

condition and furrow irrigation treating snap bean 

cv.Polista with some chemical compounds consist of 

some stimulatory substances in purpose to face the 

unstable weather and weather fluctuations specially 

low temperature with fall season, i.e., chemical 

compound 2 (2L/fed.) with planting 30 plants/m
2,
 

which could be achieves significant values in 

improving green pods yield without remarkable 

changes in yield quality. 

      However, it can be noticed that the four studied 

densities could be responded to all used chemical 

compounds treatments, though 30 plants/m
2
 

surpassed 40 plants/m
2 

also20 and 60 plants/m
2 

and 

take place in diminution order, as follow: compound 

2, compound 1, compound 3 and compound 4 for 

increasing yield and quality under local 

environmental conditions of this experiment.  
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الملخص العربى

 

نباحاث الفاصوليا الخضراء لبعض الكثافاث النباحيت والمركباث الكيميائيت المخخلفت ححج الظروف اسخجابت 

 المناخيت الباردة

 ، محمذ محمذ رمضان ، عبير ابراهيم شبانت دعاء محمذ مصطفي احمذ

 يشكض انبحىد انضساػيت –يؼهذ بحىد انبساحيٍ  –اقساو بحىد انخعش 

      

ػهً َباحاث انفاصىنيا )صُف بىنيسخا( انًُضسع في أسض غيُيت  7102، 7102حى إصشاء هزا انبحذ خالل انًىسى انخشيفً نؼايً 

بيٍ بئحذي انًضاسع انخاصت بًحافظت كفش انشيخ بئسخخذاو َظاو انشي بانغًش. و حهذف هزِ انخضشبت انً حقييى حأريش بؼط انًؼايالث انًخذاخهت 

َباث/و  01و 01، 71،01احيت ) أسبؼت كزافاث َب
7 

( بهذف  0و0، 0،7( و اسيغ يشكباث كيًيائيت يخخهفت ححخىي ػهً يحفضاث نهًُى ) يشكب 

 يقاويت انخغيشاث انضىيت وػذو االسخقشاس فً دسصاث انحشاسة  وخاصت االَخفاض انحاد انًفاصًء وانًخكشس خالل انؼشوة انخشيفً و رنك ػهً 

 انقشوٌ انُاحضت ورنك بهذف انحفاظ ػهً يؼذالث انًُى واَخاس انًحصىل يًا يؤدي نخىافشِ وػذو غالء سؼشِ .انًُى و انًحصىل وصفاث 

 وكاَج انُخائش كانخانً:

هج كاَج صًيغ انكزافاث انُباحيت انًسخخذيت خاصت يغ حىنيفاث يٍ انًشكباث انكيًيائيت راث حاريشايضابً يقاسَت بًؼايهت انكُخشول ، حيذ سض

َباث /و 01قيى انًُى انخعشي يزم اسحفاع انُباث وػذد االفشع نكم َباث وػذداالوساق نكم َباث ػُذ صساػت اػهً 
7 

واسخخذاو انًشكب 

َباث/و 01،بيًُا صساػت 7انكيًيائً 
7 

 اػطً اػهً قيى نهىصٌ انطاصس و انضاف /َباث،انًساحت انىسقيت وقطش انساق.        0يغ انًشكب انكيًبائً 

خص حاريش انخذاخم ػهً وصٌ انقشوٌ فً يىسى انًُى االول فقػ و،غىل انقشٌ و ػذد انقشوٌ /َباث  فً كال انًىسًيٍ نى حظهش انُخائش و فيًا ي

َباث/و 01اي فشوق يؼُىيت ،بيًُا صساػت 
7

اػطً اػهً قيى نىصٌ انقشٌ فً انًىسى انزاًَ ،وغىل انقشٌ وانًحصىل  7يغ انًشكب انكيًيائً  

َباث /و 01ل اسخخذاو انكهً،وفً حا
7

 سضم اػهً قيى نسًك انقشٌ. 0يغ انًشكب انكيًيائً  

َباث/و 01و فيًا يخص انًحخىي انكيًيائً نالوساق يٍ انكهىسوفيم، انُيخشوصيٍ،انبىحاسيىو سضهج اػهً قيى ػُذ صساػت 
7

يغ انًشكب  

َباث /و 01، يا ػذا انفسفىس سضم اػهً قيى ػُذ صساػت 7انكيًيائً 
7

 .0ًشكب انكيًيائً يغ ان 

َباث /و 01ايعا اػطج انًؼايهت 
7 

اػهً قيى نًحخىي انقشوٌ يٍ فيخاييٍ سً، انًىاد انصهبت انزائبت انكهيت واقم يحخىي  0يغ انًشكب انكيًيائً

 .وننهقشبانخانً انحصىل ػهً اػهً صىدة يٍ االنياف وانحًىظت و

 


