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Abstract                                                                

  The experiment was carried out during the fall season 2019/2020 in one of the plastic houses 

belonging to the research station of the Department of Horticulture and Land scape / College of 

Agriculture / University of Diyala. Using a randomized complete block design (RCBD) as a factorial 

experiment consisting of two ingredients, the first ingredient is four concentrations of organic 

fertilizer (Fylloton), which are 0, 1, 2 and 3 ml. L
-1

 . The second ingredient is three concentrations of 

boron, 0, 50 and 100 mg. L
-1

 with three replications. The foliar spraying with organic fertilizer 

(Fylloton) 2 ml L
-1

 in recording the best results for plant height and total number of leaves, which 

were 301.01 cm and 71.66 leaves. Plant
-1

, as for the foliar spraying with boron, 100 mg L
-1

 in giving 

the best results for number of total leaves, percentage of dry matter in leaves, yield per plant, and 

total yield were 69.27 leaves. Plant
-1

, 23.85%, 1.40 kg. Plant
-1

, 3.783 tons. the plastic house, area of 

504 m, The best overlap treatment was F 2ml L
-1

 B 100 mg L
-1

, which gave the highest values in all 

the characteristics studied in this research, compared to the comparison treatment, which recorded 

the lowest values in all the above-mentioned characteristics.                                                                                               

 Keywords: organic fertilizer, green beans, boron, plastic houses.              

 Introduction     

       The green bean, Phaseolus vulgaris L., 

belongs to the Fabaceae family, which is one 

of the largest plant families. The genus 

phaseolus includes about 150 species of 

annual and perennial plants that spread in the 

tropics of Africa, Asia and South 

America(Hassan, 1989). For consumption of 

green pods or for dry seeds or grown for both 

purposes (Al-syed, 2006), and it is one of the 

most important legumes for human food and 

provides a large part of his need of protein, as 

the protein of beans contains essential amino 

acids and high concentrations of folic acid 

(Marwa et al., 2002 ). The bean plant is 

characterized by its need for large quantities of 

major nutrients to obtain high production, 

which prompts farmers to add large quantities 

of chemical fertilizers that have a negative 

effect on the environment, and their 

exaggeration leads to a decrease in the 

productivity of the crop (Veltcheva et al, 

2005), hence the Feeding with organic 

fertilizers is not only a means to improve 

productivity, but also an important tool to 

reduce the amount of chemical fertilizers 

added . It was found that the addition of 

organic fertilizers to irrigation water led to a 

reduction in the amount of chemical fertilizers 

to be added to the crop by 50% and improved 

the vegetative growth and the productivity and 

quality of both green pods and dry seeds. 

Studies indicated the possibility of adding 

organic fertilizers by spraying or with 

irrigation water. Depending on the speed of 

the plants' response to one of these methods 

and the concentration of the fertilizer (Magdi 

et al, 2011). The method of foliar fertilization 

is efficient and effective in feeding plants for 

the speed of absorption of nutrients by the 

vegetative parts, in addition to that it supplies 

plants with nutrients in a homogeneous 

manner, especially the important mineral 

elements that greatly affect the conduct of 

vital processes within the plant Boron is one 

of these elements that plays an important role 

In plant growth, it is one of the components of 

the cell membranes, and most plants often fail 

to produce the normal rate of seeds in cases of 

deficiency due to the lack of pollen 

germination and the fall of buds and flowers, 

and thus a decrease in fruits and the quantity 

of seeds produced (Ibrahim, et al, 2014). 

Thavaprakaash et al (2006) mentioned that 
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boron is one of the most dangerous micro 

nutrients for plants in causing toxicity in case 

of deviation from the appropriate 

concentration, even if it is slight.                                                              

     the research aims to increase the 

productivity of green beans through the use of 

foliar spraying with organic fertilizer 

(Fylloton) and boron, knowing the appropriate 

concentration of each, and determining the 

effect of the interaction between them on the 

characteristics of vegetative growth and yield 

of beans grown under the conditions of plastic 

houses.                                                                                         

  Materials and methods 

The experiment was carried out during the fall 

season 2019/2020 at the Research Station of 

the Department of Horticulture and landscape 

/College of Agriculture/University of Diyala. 

The soil of the field was prepared by 

conducting plowing, smoothing and leveling 

operations. Animal manure was added during 

the soil preparation operations at an amount of 

10% with chemical fertilizer, which is Dap 

fertilizer N 18, P 46 at a rate of 4 kg and after 

mixing it with the soil, the plastic house, 

which has an area of 504 m, was divided into a 

length of 56 m and a width of 9 m to 6 

terraces, and the distance between the centers 

of two adjacent terraces was 80 cm, As for the 

service corridor, it was 50 cm wide. The plants 

were planted next to the irrigation pipes, at a 

distance of 25 cm between one plant and 

another. The system followed was T-Tape drip 

irrigation. The soil of the house was analyzed 

by taking samples from several different areas 

of the field before planting and at a depth 30 

cm in the laboratory of the Diyala Directorate 

of Agriculture, and Table 1 shows some 

physical and chemical properties of the soil of 

the plastic house before planting. Climbing 

green bean (GIA BEAN) seeds, produced by 

the American company Catalyst Seeds, were 

sown directly in the soil on 20/11/2019 at the 

rate of two seeds per hole, with a distance of 

25 cm between one hole and another. 

Irrigation, weeding, hilling, bush control and 

disease control are equal for all experimental 

units.              

 

Table 1: Some physical and chemical properties of   agricultural soil 

soil characteristics units the value 

pH ............... 7.05 

 (1-1) EC Ds m
-1 

7.43 

 

   

Ready items      

 

Nitrogen  

mg/kg 
-1 

 

54.03 

phosphorous 8.044 

potassium 81.789 

Boron 5.23 

Organic matter 
 

 

g/kg 
-1 

 

6.9 

CaCo3 260.2 

 

Soil Separators 

 sand 286.6 

silt 591.2 

mud 122.2 

soil texture   Silty loam    

field capacity %  25  

 Virtual density g. cm3
 

1.35 

Experimental design: 

      The experiment was designed according to 

the Randomized Complete Block Design 

(RCBD) as a factorial experiment consisting 

of two ingredients with their interactions: The 

first organic enriched ingredient (Fylloton) 

with four concentrations of 0, 1, 2 and 3 ml. L
-

1
 is symbolized by F0, F1, F2, F3 The second 

ingredient is three concentrations of boron, 

which are 0, 50 and 100 mg. L
-1

 and 

symbolized by B0, B1, B2 Thus, the number of 
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experiment treatments becomes 12 with 3 

replicates, and thus the number of 

experimental units becomes 36 units The 

results were analyzed according to the SAS 

program and the averages were compared 

according to the Duncan polynomial test at a 

probability level of 0.05 (Al-Rawi and 

Khalafallah, 2000).                                                                 

     The organic fertilizer (Fylloton),  and  

boron (boric acid) which contains 17% boron, 

were sprayed by 4 times during the growing 

season. The first spray was a month after 

planting and the second spray was 15 days 

after the first spray, and so the sprays rolled 

every 15 days between one spray and another, 

taking into account that the organic fertilizer 

was sprayed one day and boron on the next 

day immediately, and spraying was on the 

vegetative growth using a dorsal sprinkler in 

the early morning with the use of a diffuser 

substance (liquid), in order to reduce surface 

tension and ensure that the solution remained 

on the leaves as long as possible. Table 2 

shows the ingredients of the organic fertilizer 

used in the experiment.                                                                              

Table 2: ingredients of the organic (Fylloton) used in the experiment 

Components wt/wt  % G /L 

organic nitrogen 6 % 76.2 

organic carbon 25.2 % 320 

amino acids 

glumalic acid 25.39 Proline 1.47 

Aspartic acid 13 glycine 10.08 

vinyl alanyl 3.47 tryptophan 0.87 

valine 3.52 Isoleucine 3.68 

leucine 5.98 arginine 2.09 

methionine 1.72 threonine 4.77 

tarozine 3.31 serine 4.85 

Hydroxyproline 4.39 histidine 1.67 

cysteine 1.46 alanine 3.89 

pH 0.5±6.9 Density 1.27 kg/l 

                          

       

                                          

Results and discussion                                                                               

  plant length (cm)                                                                                       

       The results of Table 3 showed that there 

were significant differences between the 

treatments of spraying with organic fertilizer 

(Fylloton). The two treatments F2 and F3 were 

superior in giving them the highest plant 

height, which did not differ significantly from 

each other, and they were 301.01 and 291.40 

cm, respectively, while the lowest plant length 

was when the control treatment was 270.95 

cm, which did not differ significantly from the 

F1 spray treatment. The results of the same 

table indicated that there were no significant 

differences between plants spraying treatments 

with boron in plant length. The interaction 

between the organic fertiliser and boron had a 

significant effect on plant length, as the 

treatment F2 B2 excelled in recording the 

highest plant length of 311.78 cm, while the 

lowest plant height was in the treatment F0 B0, 

which amounted to 261.66 cm.                                                                     

 

 

 



Euphrates Journal of Agriculture Science-13 (4): 202-210 , (2021)                           Hussein &  Ali 

205                                                                  ISSN 2072-3875           

Table 3: Effect of spraying with organic fertilizer (Fylloton) and boron and the interaction 

between them on plant length (cm) 

 
Boron concentrations (mg. L

-1
) 

Organic 

Averages 

B0 B1 B2  

Organic 

Fertilizer 

Concentrations 

(ml. Lˉ¹) 

F0 
261.66 

 d 

276.66 

cd 

274.53 

 cd 

270.95 

 B 

F1 
271.00  

cd 

271.00 

 cd 

274.11 

 cd 

272.03 

 B 

F2 
287.26  

bc 

304.00  

ab 

311.78  

a 

301.01 

 A 

F3 
300.43  

ab 

287.66 

bc 

286.11 

 bc 

291.40 

 A 

Boron averages 
280.09 

A 

284.83  

A 

286.63 

A 
 

The averages with similar letters do not differ from each other significantly according to Duncan's polynomial test 

at the 0.05 level of probability                                                                                            

Total number of leaves (leaf. plant
-1

)                                                         

       It is noted from the results of Table 4 that 

the spray treatment with organic fertilizer 

(Fylloton) F2 was superior to a concentration 

of 2 ml L
-1

 gave it the highest number of total 

leaves, reaching 71.66 leaves. Plant
-1

, while 

the comparison treatment recorded the lowest 

number of total leaves that reached 54.73 

leaves. Plant
-1

. Treatments of spraying plants 

with boron showed a significant increase in 

the number of total leaves, and treatment B2 

was superior in giving the most number of 

leaves, reaching 69.27 leaves. Plant
-1

, while 

treatment B0 recorded the lowest number of 

leaves, reaching 59.91 leaves. plant
-1

. As for 

the interaction between the studied workers, it 

had a significant effect on the number of total 

leaves, and the treatment F2 B2 excelled in 

giving it the most number of total papers, 

which amounted to 76.44 leaves. Plant
-1

, while 

treatment F0 B0 and F0 B1 recorded the lowest 

number of leaves, which were 51.33 and 50.44 

leaves. Plant
-1

, respectively .                                                        

Table 4: Effect of spraying with organic fertilizer (Fylloton) and boron and the interaction 

between them on the number of total leaves (leaf. Plant
-1

) 

                          

Boron concentrations (mg. L
-1

) 
Organic 

Averages B0 B1 B2 

Organic 

Fertilizer 

Concentrations 

(ml. Lˉ¹) 

F0 
51.33 

 f 

50.44 

 f 

62.44 

 d 

54.73  

C 

F1    
55.77 

e 

72.33 

b 

67.11 

c 

65.07 

B 

F2 
72.11 

b 

66.44 

 c 

76.44 

a 

71.66 

A 

F3    
60.44 

d 

67.77 

 c 

71.11  

b 

66.44 

 B 

Boron averages 
59.91 

 C 

68.24  

B 

69.27 

A 

 

 
  The averages with similar letters do not differ from each other significantly according to Duncan's polynomial 

test at the 0.05 level of probability    



Euphrates Journal of Agriculture Science-13 (4): 202-210 , (2021)                           Hussein &  Ali 

206                                                                  ISSN 2072-3875           

The percentage of dry matter in the leaves  

      The results of Table 5 show that there was 

no significant increase in the percentage of dry 

matter in leaves when spraying with organic 

fertilizer for all concentrations, but it was the 

best at F3 and reached 22.15%. It was also 

observed from the results that spraying plants 

with boron led to a significant increase in the 

percentage of dry matter in the leaves, and 

treatment B2 recorded the highest percentage 

of dry matter in the leaves, which amounted to 

23.85%.                                                        

The result of the interaction between the 

studied workers showed a significant effect in 

the percentage of dry matter in the leaves 

when treatment F2 B2 amounted to 25.40%, 

compared to the comparison treatment that 

recorded the lowest percentage of dry matter 

in the leaves amounted to 12.95%.                                                                                     

Table 5: Effect of spraying with organic fertilizer (Fylloton) and boron and the interaction 

between them on the percentage of dry matter in the leaves 

                       
Boron concentrations (mg. L

-1
) Organic 

Averages 
B0 B1 B2 

Organic 

Fertilizer 

Concentrations 

(ml. Lˉ¹) 

F0 
12.95 

 d 

16.99  

bcd 

25.08 

 ab 

18.34 

 A 

F1 
15.69 

 cd 

21.31  

abc 

23.84 

abc 

20.28 

 A 

F2 
16.12 

 bcd 

21.26  

abc 

25.40 

a 

20.93 

 A 

F3 
25.79 

 a 

19.59 

 abcd 

21.07 

 abcd 

22.15  

A 

Boron averages 
17.64 

 B 

19.79 

 B 

23.85  

A 
 

The averages with similar letters do not differ from each other significantly according to Duncan's polynomial test 

at the 0.05 level of probability 

Discussing vegetative characteristics                                                        

      The results of Tables 3, 4, 5 showed that 

foliar spraying with organic fertilizer 

concentration of 2 ml. L
-1 

had a significant 

effect on most vegetative growth 

characteristics, and the reason may be due to 

the content of organic fertilizer (Fylloton) of 

organic nitrogen and carbon, which had a 

(Table 2) effect on most of the functional 

processes of the plant, which leads to an 

increase in cell division and elongation of cells 

(Nardi, et al, 2002), which was positively 

reflected on the length of the plant and the 

number of leaves (Maalla, et al, 2015), or 

perhaps the reason is due to the content of the 

organic fertiliser of amino acids (Table 2) 

within its composition, which plays an 

important role in plant nutrition and because 

of its important physiological effects in vital 

processes especially Critical periods in the life 

of the plant, and amino acids play an 

important role in opening and closing the 

stomata, as the process of opening the stomata 

increases the efficiency of photosynthesis and 

thus the accumulation of carbohydrates in the 

tissues of the plant, which eventually led to an 

increase in the wet and dry matter in the leaves 

(Farahi et al, 2013).                                                                                   

     The results of the above tables also 

indicated that boron concentrations had a 

significant effect on most of the studied 

characteristics of green bean plants, as the 

concentration exceeded 100 mg.L
-1

 in 

recording the best results. The reason for the 

superiority of boron treatments in vegetative 

growth indicators may be due to the role of 

boron in building a highly efficient root 
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system in absorbing macro and micro nutrients 

and increasing their concentration inside the 

plant (Aydn and Sevine, 2010).  Boron also 

has an important role in the formation of 

proteins in the plant through the formation of 

RNA, the work of membranes, nitrogen 

metabolism and photosynthesis, and the 

increase in the amount of manufactured 

materials in the leaves of carbohydrates and 

proteins needed to build plant tissues and soft 

weight (Abu Dahi and Al-Younes, 1988), and 

boron improves many physiological processes 

And biochemical by activating meristematic 

tissues, increasing cell division and 

elongation, and increasing the production and 

effectiveness of growth regulators, which is 

positively reflected on vegetative indicators 

and their increase (Ali et al, 2014).  Boron 

also has an effective role in plants through its 

effect on the effectiveness of the cell 

membrane in the absorption of nutrients such 

as nitrogen, phosphorous and potassium and 

its great role in growth and regulation of the 

vital activities of the plant (Salih, 2013). This 

is a result of the fact that boron improves the 

vegetative growth of plants as it enters the 

vital processes of the auxin hormone and the 

production and availability of growth 

regulators such as gibberellin and cytokinin, 

and each of them has an effect on cell division 

and elongation (Muhammad, 2014). Balanced 

nutritional status.                

                

Yield per plant (kg. Plant
-1

)                                                                        
The results in Table 6 show that there were no 

significant differences in the yield of one plant 

when spraying with organic fertilizer 

(Fylloton). As for spraying with boron, 

spraying performed at a concentration of 100 

mg. L
-1

 treatment B2 gave the highest yield of 

the plant amounted to 1.407 kg. Plant
-1

, while 

treatments B0 and B1 did not differ 

significantly from each other, they recorded 

1.112 and 1.197 kg. Plant
-1

, respectively. With 

regard to the interaction between the organic 

fertilizer and boron, both treatments F2 B2 and 

F0 B2 were superior in giving them the highest 

yield per plant of 1.50 kg. Plant
-1 

for each, 

while treatment F0 B0 recorded the lowest 

yield per plant, which was 1.00 kg. plant
-1

.               

Table 6: Effect of spraying with organic fertilizer (Fylloton) and boron and the interaction 

between them on the yield of one plant (kg.plant
-1

) 

 
Boron concentrations (mg. L

-1
) Organic 

Averages B0 B1 B2 

Organic 

Fertilizer 

Concentrations 

(ml. Lˉ¹) 

F0 
1.000 

 b 

1.100 

 ab 

1.500 

 a 

1.200 

A 

F1 
1.130 

 ab 

1.300 

 ab 

1.330 

 ab 

1.253 

 A 

F2 
1.060 

 ab 

1.130 

 ab 

1.500 

 a 

1.230 

 A 

F3 
1.260 

 ab 

1.260 

 ab 

1.300 

 ab 

1.273  

A 

Boron averages 
1.112 

 B 

1.197 

 B 

1.407 

 A 
 

 The averages with similar letters do not differ from each other significantly according to Duncan's polynomial 

test at the 0.05 level of probability                      

- Total yield (tons. house
-1

)  

    The results of Table 7 show that there are 

significant differences in the total yield when 

spraying with organic fertilizer (Fylloton), as 

the treatment F3 excelled at a concentration of 

3 mg.L
-1

 in giving it the highest yield 

amounting to 3.422 tons. house
-1

, and the F0 

treatments recorded the lowest yield 

amounting to 3.224 tons. house
-1

. Treatment of 

plants spraying with boron led to a significant 

increase in the total yield, and treatment B2 

was superior in giving it the highest yield 

amount of 3.78 tons.house
-1

, while treatment 

B0 recorded the lowest yield of 2.989 
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tons.house
-1

. As for the interaction treatment 

between organic fertilizer (Fylloton) and 

boron, it had a significant effect on the total 

yield. The treatment F2 B2 recorded the 

highest value of 4.032 tons.house
-1

, while the 

comparison treatment F0 B0 recorded the 

lowest value of 2.687 tons.house
-1

.                                                                                            

Table 7: Effect of spraying with organic fertilizer (Fylloton) and boron and the interaction 

between them on the total yield    (ton.house
-1

) 

   
Boron concentrations (mg. L

-1
) Organic 

Averages 
B0 B1 B2 

Organic 

Fertilizer 

Concentrations 

(ml. Lˉ¹) 

F0 
2.687 

d 

2.956 

c 

4.031 

a 

3.224 

C 

F1 
3.037 

bc 

3.494 

b 

3.575 

b 

3.368 

B 

F2 
2.849 

c 

3.037 

bc 

4.032 

a 

3.306 

BC 

F3 
3.386 

b 

3.386 

b 

3.494 

b 

3.422 

A 

Boron averages 
2.989 

C 

3.218 

B 

3.783 

A 
 

The averages with similar letters do not differ from each other significantly according to Duncan's polynomial test 

at the 0.05 level of probability  

    The results in Tables 6 and 7 indicate the 

superiority of foliar spraying with organic 

fertilizer (Fylloton) in most of the yield 

characteristics. The reason may be due to the 

role of the elements contained in the extract 

from nitrogen and carbon, which led to an 

increase in the characteristics of vegetative 

growth and an increase in the efficiency of the 

photosynthesis process, thus increasing the 

characteristics of the crop. It is due to the role 

of the amino acids present in the extract, 

which are easily released for the plant to 

benefit from quickly and easily enter the 

cytoplasm of cells, which leads to an increase 

in the photosynthesis process as a result of its 

entry into the composition of a number of 

enzymes for this process (Zaidan and Diop, 

2005), and amino acids play an important role 

in stimulating cell growth (Maalla et al, 2015), 

Moreover, it can serve as a source of carbon, 

energy and the manufacture of other organic 

compounds, such as protein, amines, purines, 

alkaloids, vitamins, enzymes, turbines 

(Abdolzadeh et al, 2006). The concentration 

exceeded 100 mg.L
-1

 in the yield of one plant. 

The reason for the superiority of boron 

treatments in these characeristics may be due 

to its direct effect on the flowering and 

fertilization processes, as the vitality of the 

female parts increases with the availability of 

boron and its positive role in the germination 

of pollen grains and the formation of the 

pollen tube, as well as the speed of cell 

division after contract, which is positively 

reflected in the increase in plant production 

(Huang et al, 2000). The ability of boron to 

increase the efficiency of the plant in 

increasing the dry matter and making it the 

final downstream of the manufactured 

materials, has positively affected the 

production of the plant, which is reflected in 

one way or another on the increase in the yield 

of the plant and then the increase in the total 

production (Al-Issawi,2010).                                                                                                               

Boron also has a positive effect in improving 

the ion transport system of the plant, which 

contributes to the efficiency of ion absorption, 

increases the vital activity of the plant and 

encourages the formation of an efficient 

vegetative system in the absorption and 

assimilation of nutrients (Barker and Pilbeam, 

2007). It also leads to the rapid processing of 

nitrogen and its activation by the carbon 

metabolism process (Pandey and Gupta, 

2012), as the same tables indicated that the 

interaction treatment between the organic 
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fertilizer concentration of 2 ml. L
-1

 and boron 

100 mg. L
-1

 in most of the yield characteristics 

and its components was superior. Each of 

them had a significant impact on the biological 

activities of the plant, which was positively 

reflected in these characteristics . This is 

consistent with what was found by Aslani and 

Souri (2018). The treatment of green beans 

grown under greenhouses with organic 

fertilizer led to a significant increase in plant 

height and dry weight, which was positively 

reflected on the yield of one plant and the total 

yield.                                                   

Conclusions                                      

1. The foliar spray with organic fertilizer 

(Fylloton) concentration of 2 ml. L
-1

 was the 

best in improving most of the vegetative and 

productive characteristics of green beans.                                                                   

 2. The boron foliar spray achieved a 

concentration of 100 mg. L
-1

 had the best 

response to green bean plants, and this was 

reflected positively in most growth and yield 

characteristics.                                                       

 3. The binary interaction between the organic 

fertiliser (Fylloton) had a concentration of 2 

ml. L
-1

, boron concentration is 100 mg. L
-1 

The obvious effect in improving most of the 

characteristics of green beans grown in 

unheated greenhouses.                                                               
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