
Annals of Agric. Sci., Moshtohor                                                       ISSN 1110-0419 

Vol. 60(2) (2022), 457- 468                                            https://assjm.journals.ekb.eg 

 
 

Effect of Foliar Spraying for Some Amino Acids on The Water Requirements of 

snap beans (phaseolus vulgaris l.) Plants 
Abd EL-Hay I. A. 

1
, L. A. Badr, H.M. Mohamed

2
 and A. H. Amer

1
 

1 Horticulture Research Institute, Agriculture Research Center. 

2 Horticulture Department, Faculty of Agriculture, Benha University, Egypt. 

Corresponding Author: mustafa.muhammed@fagr.bu.edu.eg 

 

Abstract 

Snap bean (Phaseolus vulgaris L.) is one of the most important economic market crops in the Egypt. Also, 

the water is one of the major resources that limit agricultural developments especially in the arid lands so the 

shortage of irrigation water is the most important factor constraining agricultural production in Egypt. So, the 

field experiments were carried out during successive autumn seasons of 2019 and 2020 in EL-Kassasien 

Horticulture Research Station Ismailia Governorate to investigate the effect of water requirements rates (720, 

960 and 1200 m
3 

/ fed) combined with different concentrations of amino acids (100 mg/l, 150 mg/l and 200 

mg/l) on vegetative growth, chemical composition of plant foliage as well as green pods yield and its quality of 

snap bean (Phaseolus vulgaris L. cv. Poulista) grown under sandy soil condition using drip irrigation system. 

Results showed that all vegetative growth characteristics (plant hight, leaves area, number of leaves as well as 

branches and fresh as well as dry weights of snap bean plants), chemical compision characteristics (N%, P%, 

K% and total carbohydrates contents), pods quality (average pod length, diameter and weight of snap beans 

pods) and pods yield as well as WUE were significantly increased with increasing rate of applied irrigation 

water in both seasons. In addition increasing amount of applied irrigation water from 720 to 1200 m
3
/fed. 

exhibited the highest values of most studied parameters of snap beans plants in both seasons of study. Results 

show also clearly that studied paremeters were significantly increased gradully with increasing concentration of 

applied amino acids from 100 up to 200 mg/l. In this respect, the highest values of studied parmters were 

represented in plants which were sprayd by highest concentration of amino acids (200 mg/L.) and were irrigated 

by highest level of irrigation water (1200 m
3
/F) followed by the plants which were sprayed by middle 

concentration of amino acids (150 mg/L.) and were irrigated with the same level of irrigation water during both 

seasons. Meanwhile the lowest values were obtained the snape bean plants which were irrigated by 720 m
3
/F of 

irrigation water and were sprayed with 100 mg/L. of amino acids.  
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Introduction 

 

Snap bean (Phaseolus vulgaris L.) is one of the 

most important economic market crops in the world. 

In Egypt snap bean is one of the most important 

vegetable crops have cultivated for local 

consumption and export as an out of vegetable 

season to European countries especially during the 

period from December to May. In 2018, the Egyptian 

cultivation of green snap bean plants was 65671 fed. 

which produced 284299 tons of green pods with an 

average of 4,327 tons / fed. (FAO, 2019). 

Water is one of the major resources that limit 

agricultural developments especially in the arid lands 

so the shortage of irrigation water is the most 

important factor constraining agricultural production 

in Egypt. Snap bean like many other crops is 

sensitive to water stress at all growth stages, it is 

more sensitive to drought at flowering, green pods 

and grain development stage (Thaloot et al., 2006). 

The responses of plants to stresses depend on many 

factors, such as phonological stage and the time and 

strength of stresses (Torres et al., 2006 and Jaleel et 

al., 2008). Drought stress is one of the major causes 

for crop production losses world-wide, reducing 

average yield with 50% and over (Wang et al., 

2003). Where, deficit irrigation had an opposite 

influences on many aspects of plants physiology, 

water balance, nutrient, absorption and consequently 

photosynthetic capacity so that, plant growth (Abd 

El-Ati, 2000; Amer et al., 2002a; Ismail, 2004; El-

Noemani et al., 2010; Abd El-Aal et al., 2011; 

Hegab et al., 2014 and Marzouk et al., 2016) and 

production are severely decreased (Buan, 2002; 

Ismail, 2004; Khonok et al., 2012; Byan, 2014; 

Silva et al., 2016 and Morais et al., 2017).  

Amino acids as biostimulants substances that 

promote plant growth, improve nutrient availability, 

and enhance plant quality (Rouphael and Colla, 

2018 and Rouphael et al., 2018) and are not only 

getting popular for mitigating injuries caused by 

abiotic stresses [Kowalczyk et al. 2008] but also 

serve as hormone precursors (Rouphael and Colla, 

2018; Zhao, 2010  and Calvo et al., 2014); 

regulators of nitrogen uptake (Miller et al., 2007), 

and antioxidant metabolism (Calvo, 2014; Halpern, 

2015 and Ertani et al., 2013). Additionally, 

application of amino acids was also found to increase 

K+ in plants both in the presence of salt stress and 

without salt application (Calvo, 2014; Halpern et 

al., 2015 and Ertani, 2013). Amino acids is a well 

known biostimulant which has positive effects on 
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plant growth, yield and significantly mitigates the 

injuries caused by abiotic stresses (Kowalczyk and 

Zielony 2008). Saeed et al., (2005) on soybean 

found that treatments of amino acids significantly 

improved growth parameters of shoots and fresh 

weight as well as pod yield.  

Accordingly, this study was conducted to 

investigate the effect of water requirements rate and 

foliar application with some amion acids 

concentration as well as their interaction between 

them on vegetative growth, plant chemical 

constituents, yield and its components of green pods 

as well as quality of green pods and water use 

efficiency of snap bean under sandy soil condition. 

 

Materials and Methods  

 

Two field experiments were carried out during 

successive autumn seasons of 2019 and 2020 in EL-

Kassasien Horticulture Research Station Ismailia 

Governorate to investigate the effect of water 

requirements rates combined with different 

concentrations of amino acids 

(Arginine+Proline+Glutamic acid) on vegetative 

growth, chemical composition of plant foliage as 

well as green pods yield and its quality of snap bean 

(Phaseolus vulgaris L. cv. Poulista) grown under 

sandy soil condition using drip irrigation system.  

      The experiment included 9 treatments, which 

were combination between three water requirements 

rates (720 m
3
, 960 m

3
 and 1200 m

3
) and three 

concentrations of amino acids (100 mg/l, 150 mg/l 

and 200 mg/l) as follows: 

     A split plot designed with three replicates was 

adopted. Irrigation quantities treatments were located 

randomly in the main plots while concentrations of 

amino acids were applied in the subplots.   

       Drip irrigation system was used (4 L/h for 

dripper) with 40 cm interval on the lateral line and 

spaced 20 cm along the irrigation tube (16 mm).  

Each subplot area was 21 m
2
. It consisted of 

1.5m width and 14 m in length and it contained three 

drippers' lines. Two dripper lines between each 

subplot area were used as interval between irrigation 

treatments (Belt). 

      All experimental units received equal amounts of 

water during germination (50 m
3
/fed). The irrigation 

treatments started at 10 days after emergence and 

were added three days intervals in the morning along 

plant life. The water was added using water counter. 

The amounts of water added at different treatments 

were calculated, expressed in terms of time based on 

the rate of water flow through the drippers (4L/hr.) at 

one bar to give such amounts of water presented in 

Table 3.   

Foliar spray treatments were applied three 

times during the growing period of snap bean plants 

at 21, 35 and 50 days after sowing. The 

recommended agricultural practices for commercial 

snap bean production, i.e., irrigation; fertilization and 

weed as well as pests control were followed 

according to Ministry of Agriculture 

recommendations. 

 

Table 3.  The amount of water, the irrigation number and amount of water supply every irrigation.    

Water supply / irrigation 

(m
3
/ fed.) 

Irrigation number Total water quantity (m
3
/fed.) 

30.00 24 720 m
3
/fed. 

40.00 24 960 m
3
/fed. 

50.00 24 1200 m
3
/fed. 

 

Three plants from each plot were taken random from 

each plot at 60 days after sowing to evaluate the 

following vegetative characters (Plant height, 

Number of branches per plant, Number of leaves 

per plant and Fresh weight per plant.  

Leaf area was determined according to the following 

formula of Wallace and Munger (1965). 
                  (  )            (   )

                (  )
         

LA=. 

 

Sample of leaves were taken from each plot and 

oven dried at 70 
0
C till constant weight. The dry 

matter of leaves was finely ground and wet digested 

with sulfuric acid and perchloric acid (v/v) (3:1). 

Nitrogen (%) was determined colorimetrically 

according to the method described by Kock and Mc-

Meekin (1924). Phosphorus (%) was determined 

colorimetrically according to the method mentioned 

by Murphy and Riley (1962). Potassium (%) was 

determined using the flame-photometer according to 

Brown and Lilliland (1946). 

Green pods were harvested at proper maturity stage 

in each harvest and the following data were recorded. 

Total yield, as kg/plot, and then calculated as 

kg/fed. 

Water use efficiency expressed as water 

economy, was calculated using the following 

equation of Begg and Turner (1976). 
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Water use efficiency (kg/m
3
) 

 

      Total yield (kg/fed.)    

= 

         Total amount of applied water (m
3
/fed.) 

 

Representative sample of 20 pods from each 

experimental plot was taken and average pod length, 

diameter and fresh weight as well as TSS were 

recorded. 

A representive sample of 20 green pods was 

taken and oven dried at 70c
0
 till constant weight and 

the dry matter was used to determine the chemical 

constituents of pods as follows. 

a. Total protein (%): It was calculated by 

multiplying total nitrogen x 6.25 

b. Total sugars, it was determined in the dry matter 

samples according to Herbert et al. (1971). 

c. Fibres %, it was determined as g/100 g dry 

weight according to A.O.A.C. (1990). 

         Data were subjected to the statistical analysis 

by the method of Duncan’s multiple range tests as 

reported by Gomez and Gomez (1984). All 

statistical analysis was performed with SAS 

computer software. 

 

Results and discussion 

4.1 Vegetative growth characteristics of snape 

beans plants.  

A.  Effect of water requirements rate. 

Concerning the effect of irrigation water rates on 

vegetative growth paremters of snap beans, results in 

Table 5 show that there were significant differences 

among the irrigation water treatments on all 

vegetative growth characteristics of snap beans 

plants during 2019 and 2020 autumn seasons. In this 

regard, it is obvious from such data that plant hight, 

leaves area, number of leaves as well as branches and 

fresh as well as dry weights of snap bean plants were 

significantly increased with increasing rate of applied 

irrigation water in both seasons of study. In addition 

increasing amount of applied irrigation water from 

720 to 1200 m
3
/fed. exhibited the highest values of 

plant hight, leaves area,  number of leaves as well as 

branches and fresh and dry weights of snap beans 

plants parameters in both seasons of study. Such 

increments in plant growth aspects due to increasing 

the level of irrigation water may be attributes to the 

role of water in accelerating the physiological 

processes and increasing the solubility and up-take of 

macro-nutrients which constituse and incorporates in 

the formation of protoplasmic matrial necessary for 

cells formation and consequantly increasing the plant 

growh. The reduction in plant growth under 

conditions of low level (720 m
3 

/ feddan) as 

compared with the higher levels (1200 m
3
) may be 

due to that water stress causes losses in tissue water 

which reduce turger pressure in the cell, there by 

inhibition enlargement and division of cells as 

concluded by (Hsiao and Acevedo 1974). Also, the 

decrease in enlargement and division of cells 

decrease leaf area and hence the effectiveness of 

photosynthetic surface (Jain and Misra 1970. These 

results are in accordance with those reported by each 

of Marzouk et al. (2016), Baath et al. (2020), 

Papazoglou et al. (2020), Silva et al. (2020), El-

Gawad et al. (2021), Ibrahim et al. (2021) and 

Moraes et al. (2022) who showed that increase water 

quantity led to a significant increase of plant growth 

(plant height, leaves number and leaves area /plant as 

well as fresh and dry weight). 

 

C. Effect of amion acids concentration. 

As shown in Table 5, the different concentration 

of studied amino acids significantly affected all 

vegetative growth characteristics in both seasons 

except leaves number in second season which did not 

reach the level of significance. Where, these parmters 

were increased gradully with increasing 

concentration of applied amino acids from 100 up to 

200 mg/l. The highest concentration (200 mg/L.) 

recorded the highest values and no significant 

differences were found between the lowest (100 

mg/L.) and the moderate (150 mg/L.) concentrations 

of applied amino acids. Such inhancment effect of 

the used amino acids (Argnine + proline + glutamic 

acids) on all measured growth parmeters ar attributed 

to the main role which play and necessary for 

inhancement plant metabolism phytoprotection and 

maintain planthealth and consequantly increase plant 

growth. Obtained results are in agreement with those 

reported Ismail and Helmy (2018), Ibrahim et al. 

(2019), Talib et al. (2021) and Zaky et al. (2021) on 

differant crops they showed that vegetative growth 

paremters affected by proline treatment.  
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Table 5. Effect of water requirements rate, amion acids concentration and the interaction between them on some 

vegetative growth characteristics of snape beans plants during 2019 and 2020 autumn seasons. 

Characteristics 

Treatments 

First season  Second season  

Water 

rates 

(m3/Fe

d.) 

Amio

n 

acids 

(mg/

L)  

Plant 

hight 

(cm) 

Leaves 

area 

(cm2/pla

nt) 

Branc

hes No. 

Leav

es 

No. 

Fresh 

weight 

(g/plan

t) 

Dry 

weight 

(g/plan

t) 

Plant 

hight 

(cm) 

Leaves 

area 

(cm2/pla

nt) 

Branc

hes No. 

Leave

s No. 

Fresh 

weight 

(g/pla

nt) 

Dry 

weight 

(g/pla

nt) 

720   29.5C 213.4C 6.0C 7.8C 31.7C 5.3C 29.3C 201.5C 5.3C 6.1C 32.1C 5.3C 

960   42.2B 332.1B 8.0B 11.1B 46.2B 8.1B 41.6B 323.5B 7.6B 11.0B 45.9B 7.8B 

1200   
53.2A 370.2A 14.2A 

22.4

A 
55.1A 11.3A 50.7A 359.4A 11.7A 17.1A 53.6A 9.9A 

 

100  
40.2B 300.9C 8.8C 

13.0

C 43.3C 7.9C 40.2B 292.4B 8.0B 11.5A 43.4B 7.6B 

150  
40.4A

B 306.0B 9.4B 13.9B 44.4B 8.3B 

40.4A

B 293.8B 8.1B 11.5A 43.7B 7.7B 

200  
41.0A 308.9A 10.0A 

14.5

A 45.2A 8.5A 41.0A 298.3A 8.5A 11.2A 44.5A 7.8A 

 

720  

100  28.6d 210.2c 5.4d 7.3d 30.0e 5.1d 28.9c 200.5c 5.1c 6.1c 31.4c 5.3c 

150  29.8d 213.7c 6.2d 8.0d 32.3d 5.3d 29.0c 200.5c 5.1c 6.0c 31.8c 5.3c 

200  30.1d 216.2c 6.2d 8.0d 32.7d 5.4d 30.0c 203.6c 5.7c 6.1c 33.1c 5.5c 

960  

100  
41.6c 327.8b 7.7c 10.8c 45.9c 7.9c 41.3b 319.8b 7.6b 

10.9

b 45.6b 7.7b 

150  
42.2c 332.8b 8.0c 11.1c 46.1c 8.2c 41.6b 323.0b 7.6b 

10.9

b 45.8b 7.8b 

200  
42.8c 335.9b 8.3c 11.6c 46.6c 8.2c 42.0b 327.8b 7.8b 

11.2

b 46.2b 8.0b 

 

 

1200 

100  
52.1b 364.7a 13.3b 20.9b 53.9b 10.8b 50.3a 356.9a 11.4a 

17.4

a 53.2a 9.8a 

150  
53.1a

b 371.6a 14.0ab 

22.4a

b 

54.8a

b 11.3ab 50.7a 358.0a 11.6a 

17.7

a 53.5a 9.9a 

200  
54.3a 374.4a 15.3a 23.9a 56.5a 11.9a 51.0a 363.4a 12.1a 

16.3

a 54.2a 10.1a 

Amino acids mean Argnine + proline + glutamic acids at 100, 150 and 200 mg/L. at each amino acid. 

 

E. Effect of water requirements rate X amion 

acids concentration. 

      Data presented in Table 7 clearly indicate that 

plant hight, leaves area, number of leaves as well as 

branches and fresh as well as dry weights of snap 

bean plants were significantly affected by amion 

acids concentration as foliar application with rates of 

irrigation water in both seasons. In this respect, the 

highest values were represented in plants which were 

foliar sprayd by highest concentration of amino acids 

(200 mg/L. of each amino acid used) and were 

irrigated by highest level of irrigation water (1200 

m
3
/F) followed by the plants which were sprayed by 

middle concentration of amino acids (150 mg/L. of 

each amino acid used) and were irrigated with the 

same level of irrigation water during both seasons of 

study. Meanwhile the lowest values were obtained 

from the snape bean plants which were irrigated by 

720 m
3
/F of irrigation water and foliar sprayed with 

100 mg/L. of amino acids (Argnine + proline + 

glutamic).  

As a consequence, vegetative growth 

characters decreased as deficit level increased. 

Increasing deficit level up to 720m
3
/F. decreasedthe 

quantity of water absorption by plant roots so that 

decreasing the quantity of essential nutrients (N P K) 

absorped by plant roots. Also, water stress (by deficit 

of irrigation) had an opposite influence on many 

aspects of plants physiology, especially 

photosynthetic capacity. So that, if the drought stress 

is prolonged, plant growth and production are 

severely decreased, plants dehydrate and finally will 

die. Whereas, the combination treatment of spraying 

plants by highest concentration of amino acids (200 

mg/l.) resulted in the highest values of vegetative 

growth charactres under each level of irrigation 

quantity. In general, increasing the deficit irrigation 

reduced the vegetative growth in both seasons. 

Meanwhile the effects of applied treatments either 

individual or with their interactions reversed these 

results where the treatments increased the parameters 

of vegetative growth. 

4.2 Chemical composition of snape bean plants. 



Effect of Foliar Spraying for Some Amino Acids on The Water Requirements of ……………           461 

A.  Effect of water requirements rate. 

With regards the effect of water 

requirements rate, results in Table 10 reveal that 

irrigation with various levels of irrigation water 

affected significantly and increased on N%, P%, K% 

and total carbohydrates contents as well as loss total 

chlorophyll for plant foliage in both seasons of study. 

Where, increasing amount of applied irrigation water 

from 720 to 1200 m
3
/fed. exhibited the highest 

values of N%, P%, K% and total carbohydrates 

contents and the lowest values for total chlorphyll 

reading for plant foliage in both seasons of study. 

Such enhancing effect of irrigation on determined N, 

P, K elments and total carbohydrates may be due to 

the increase of nutrient soliability which become 

available for absorrpation by plants and total 

carbohydrats assimilation through photo synthetic 

process which in turn translocate and accumulate in 

plant leaves. Obtained results are matched with those 

reported on tomato, by El-Gawad et al. (2021) who 

reported that the uptake of nitrogen and phosphorus 

was significantly reduced by increasing water stress 

in the plants. On other hand, Ibrahim (2005) showed 

that increasing the irrigation level decreased the total 

nitrogen and phosphorus concentration of plant 

foliage.  

C. Effect of amion acids concentration. 

The different concentration of studied 

amino acids significantly affected all the determined 

chemical composition of snape beans plants in both 

seasons, as shown in Table 10. Where, N%, P%, K% 

and total carbohydrates contents were increased 

gradully with increasing the concentration of applied 

amino acids from 100 up to 200 mg/l on the other 

hand, total chlorophyll reading which decreased 

gradully with increasing the increasing the 

concentration of applied amino acids from 100 up to 

200 mg/l for each used amino acid (Argnine + 

proline + glutamic acids)  

 

Table 10. Effect of water requirements rate, amion acids concentration and the interaction between them on 

some chemical characteristics of snape beans plants during 2019 and 2020 autumn seasons. 

               Characteristics 

Treatments 

First season  Second season  

Water 

rates 

(m
3
/Fed.) 

Amion acids 

concentration 

(mg/L)  

 Total 

chlorophyll 

(Reading) 

N  

(%) P  

(%) 

K  

(%) 

Total 

CARB. 

(%) 

 Total 

chlorophyll 

(Reading) 

N  

(%) P  

(%) 

K  

(%) 

Total 

CARB. 

(%) 

720   0.782A 2.02C 0.32C 1.76C 9.56C 0.782A 2.09C 0.35C 1.85C 10.89C 

960   0.705B 2.30B 0.42B 2.08B 11.73B 0.703B 2.39B 0.45B 2.16B 13.03B 

1200   0.622C 2.47A 0.50A 2.14A 14.30A 0.624C 2.63A 0.55A 2.35A 16.35A 

 

100  0.710A 2.13C 0.35C 1.85C 11.00C 0.707A 2.24C 0.39C 1.98C 12.62C 

150  0.702B 2.26B 0.42B 2.01B 11.66B 0.703B 2.36B 0.45B 2.12B 13.35B 

200  0.697B 2.39A 0.47A 2.12A 12.93A 0.698C 2.51A 0.50A 2.26A 14.31A 

 

720  

100  0.788a 1.89f 0.26g 1.56g 8.88f 0.788a 1.99g 0.29f 1.68g 10.26e 

150  0.781a 2.02ef 0.32f 1.81f 9.33f 0.782ab 2.08fg 0.35e 1.89f 10.82e 

200  0.777a 2.14de 0.38e 1.90ef 10.47e 0.777b 2.21ef 0.40d 1.98ef 11.60de 

960  

100  0.716b 2.19cd 0.35ef 1.96de 10.85de 0.705c 2.28de 0.39d 2.05de 12.21c 

150  0.702c 2.30bc 0.42d 2.10bc 11.60d 0.702c 2.39cd 0.46c 2.16cd 12.92cd 

200  0.698c 2.40b 0.47bc 2.19ab 12.74c 0.700c 2.49bc 0.49c 2.26bc 13.96c 

 

 

1200 

100  0.627d 2.31bc 0.44 2.04cd 13.25bc 0.628d 2.46c 0.49c 2.20bc 15.40b 

150  0.623d 2.46b 0.50b 2.12bc 14.06b 0.625d 2.61b 0.54b 2.31b 16.30ab 

200  0.617d 2.63a 0.56a 2.26a 15.60a 0.618d 2.83a 0.60a 2.53a 17.36a 

Amino acids mean Argnine + proline + glutamic acids at 100, 150 and 200 mg/L. at each amino acid. 

 

E. Effect of water requirements rate X amion 

acids concentration. 

      Data presented in Table 12 clearly indicated that 

total chlorophyll reading, N%, P%, K% and total 

carbohydrates contents for snap bean foliage were 

significantly affected by amion acids as foliar 

application with rates of irrigation water interaction 

treatments in both seasons. In this respect, the 

highest values were represented in plants which were 

sprayd by the highest concentration of amino acids 

(200 mg/L.) and were irrigated by the highest level 
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of irrigation water (1200 m
3
/Fed.) followed by the 

plants which were sprayed by middle concentration 

of amino acids (150 mg/L.) and were irrigated with 

the same level of irrigation water during both 

seasons. Meanwhile the lowest values were 

represented in the snape bean plants which were 

irrigated by 720 m
3
/Fed. of irrigation water and were 

sprayed with 100 mg/L. of amino acids (Argnine + 

proline + glutamic acids).  

4.3 Quality of snape beans pods.  

4.3.1 Physical quality of snape beans pods.  

A.  Effect of water requirements rate. 

With regard to the effect of irrigation water 

quantity, results in Table 15 show significant 

differences among the irrigation water treatments on 

all physical quality characteristics of snap pods 

during 2019 and 2020 autumn seasons. In this regard, 

it is obvious from such data the average pod length, 

diameter and weight of snap beans pods were 

significantly increased with increasing rate of applied 

irrigation water in both seasons. In addition 

increasing amount of applied irrigation water from 

720 to 1200 m
3
/fed. exhibited the highest values of 

average pod length, diameter and weight of snap 

beans pods in both seasons of study. Obtained results 

are in harmony with those of Morais et al. (2017), 

El-Gawad et al. (2021) and Ibrahim et al. (2021) 

who showed that the pod length have a linear 

increase according to the increase of irrigation. 

C. Effect of amion acids concentration. 

Regarding to the effect of foliar application 

with some amino acids, the same data in Table 15 

show that the different concentration of studied 

amino acids (Argnine + proline + glutamic acids) 

significantly affected all physical quality 

characteristics of snap pods in both seasons 

exceptpod length and diameter only in second season 

which did not reach to the level of significance. 

Where, these parmters were increased gradully with 

increasing concentration of applied amino acids from 

100 up to 200 mg/l from each amino acid used. The 

highest concentration (200 mg/L.) recorded the 

highest values and no significant differences were 

found between the lowest (100 mg/L.) and the 

moderate (150 mg/L.) concentrations of applied 

amino acids. Such improvement in physical green 

pod traits as aresult of using some amino acids 

treatments may be due to the increase in menral 

elements content (Table 5) and consequantly on 

physical quality of produced green pods.  

 

Table 15. Effect of water requirements rate, amion acids concentration and the interaction between them on 

some physical quality of snape beans pods during 2019 and 2020 autumn seasons. 

                  Characteristics 

Treatments 

First season  Second season  

Water rates 

(m
3
/Fed.) 

Amion acids 

concentration 

(mg/L)  

Pod 

length 

Pod 

diameter 

Pod 

weight 
Pod length 

Pod 

diameter 
Pod weight 

720   7.6C 0.51C 4.04C 7.6C 0.51C 4.03C 

960   11.6B 0.69B 6.14B 11.6B 0.67B 6.13B 

1200   13.9A 0.77A 7.31A 13.5A 0.76A 7.28A 

 

100  10.8B 0.64B 5.73B 10.8A 0.64A 5.73B 

150  10.9B 0.66AB 5.80B 10.9A 0.64A 5.79B 

200  11.3A 0.67A 5.96A 10.9A 0.65A 5.92A 

 

720  

100  7.4d 0.51d 3.98d 7.4c 0.51c 3.98d 

150  7.6d 0.51d 4.03d 7.6c 0.49c 4.03d 

200  7.7d 0.53d 4.10d 7.7c 0.52c 4.09d 

960  

100  11.3c 0.66c 5.96c 11.4b 0.66b 6.01c 

150  11.6bc 0.70b 6.14bc 11.5b 0.67b 6.07bc 

200  11.9b 0.71b 6.32b 11.9b 0.68b 6.30b 

 

 

1200 

100  13.7a 0.77a 7.24a 13.7a 0.76a 7.21a 

150  13.7a 0.77a 7.23a 13.8a 0.77a 7.28a 

200  14.2a 0.77a 7.47a 13.1a 0.77a 7.36a 

Amino acids mean Argnine + proline + glutamic acids at 100, 150 and 200 mg/L. at each amino acid. 
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E. Effect of water requirements rate X amion 

acids concentration. 

      Data presented in Table 17 clearly indicate that 

average length, diameter and weight of snap beans 

pods were significantly affected by amion acids as 

foliar application with rates of irrigation water in 

both seasons. In this respect, the highest values were 

represented in plants which were sprayd by the 

highest concentration of amino acids (200 mg/L.of 

each amino acid used) and were irrigated by the 

highest level of irrigation water (1200 m
3
/Fed.) 

followed by the plants which were sprayed by the 

same concentration of amino acids and were irrigated 

with the middle level of irrigation water (960 

m
3
/Fed.) during both seasons. Meanwhile the lowest 

values were obtained with the snape bean plants 

which were irrigated by 720 m
3
/Fed. of irrigation 

water and were sprayed with 100 mg/L. of amino 

acids (Argnine + proline + glutamic acids). Such 

results are similar in the two seasons of growth. 

4.3.2 Chemical quality of snape beans pods.  

A.  Effect of water requirements rate. 

Results in Table 20 show significant 

differences among the irrigation water treatments on 

all chemical quality characteristics of snap pods 

during 2019 and 2020 autumn seasons. In this regard, 

it is obvious from such data the loss total fibers and 

highest total protien of snap beans pods were 

significantly with increasing rate of applied irrigation 

water in both seasons. In addition increasing amount 

of applied irrigation water from 720 to 1200 m
3
/fed. 

exhibited the lowest and the highest values for the 

total fibers and total protien of snap beans pods in 

both seasons of study. 

C. Effect of amion acids concentration. 

Results in Table 20 show that the different 

concentration of studied amino acids significantly 

affected all chemical quality characteristics of snap 

pods in both seasons. Where, the total protien 

increased gradully with increasing concentration of 

applied amino acids from 100 up to 200 mg/l. and the 

oppeside trend was observed on the total fibers. In 

this concept, similar results were reported by El-

Saadony et al. (2017), Mahmood et al. (2017) and 

Zaky et al. (2021). 

 

Table 20.  Effect of water requirements rate, organic manure amount and amion acids concentration on some 

chemical quality of snape beans pods during 2019 and 2020 autumn seasons. 

                Characteristics 

Treatments 

First season  Second season  

Water 

rates 

(m
3
/Fed.) 

Amion 

acids 

(mg/L.) 

Fibers Protien TSS Fibers Protien TSS 

720   10.12A 12.28C 8.78A 10.23A 13.12C 8.78A 

960   9.60B 13.79B 7.59B 9.68B 15.52B 7.59B 

1200   8.87C 16.44A 7.06C 8.96C 17.81A 7.06C 

 

100  9.80C 13.15C 7.89A 9.86C 14.47C 7.93A 

150  9.54B 14.22B 7.83AB 9.64B 15.35B 7.81A 

200  9.25A 15.14A 7.70B 9.36A 16.63A 7.69B 

  Fibers Protien TSS Fibers Protien TSS 

720  

100  10.34a 11.33g 8.89a 10.49a 12.21f 8.89a 

150  10.13b 12.32f 8.78a 10.22b 12.92f 8.78a 

200  9.90c 13.19de 8.67a 9.98c 14.23e 8.67a 

960  

100  9.83c 12.74ef 7.67b 9.89cd 14.46e 7.78b 

150  9.63d 13.77d 7.67b 9.74d 15.41d 7.56bc 

200  9.33e 14.87c 7.44bc 9.40e 16.70c 7.44c 

 

 

1200 

100  9.23e 15.38c 7.11cd 9.22f 16.75c 7.11d 

150  8.87f 16.57b 7.06d 8.97g 17.72b 7.11d 

200  8.51g 17.38a 7.00d 8.70h 18.95a 6.94d 

Amino acids mean Argnine + proline + glutamic acids at 100, 150 and 200 mg/L. at each amino acid. 

E. Effect of water requirements rate X amion 

acids concentration. 

      Data presented in Table 22 clearly indicate that 

total protien and the total fibers of snap beans pods 

were significantly affected by amion acids as foliar 

application with rates of irrigation water in both 

seasons. In this respect, the highest values of total 

protien were represented in plants which were sprayd 

by highest concentration of amino acids (200 mg/L.) 

and were irrigated by highest level of irrigation water 

(1200 m
3
/F) followed by the plants which were 

sprayed by the same concentration of amino acids 

and were irrigated with the middle level of irrigation 

water during both seasons and the oppesid trend were 

observed in case of total fibers.  

4.4 Total yield and WUE. 

A.  Effect of water requirements rate. 

Results in Table 25 reveal that irrigation 

with various levels of irrigation water affected 
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significantly increased on total yield of pods and 

WUE in both seasons. Where, increasing amount of 

applied irrigation water from 720 to 1200 m
3
/fed. 

exhibited the highest values of total yield of pods 

and WUE in both seasons. It could be suggest that 

increasing the quantity of water applied to the soil 

increases the soil moisture content, that makes the 

nutritional elements more available to the plant, 

and this in turn might favoured the plant growth 

characters (Table, 5) and most of the physiological 

processes (Table, 10), that directly affect the yield 

and its components. In addition, higher water 

quantity applied to plants led to keep higher water 

content in the plant tissues, and this turn produced 

the higher number of pods than those under water 

stress. These results are in accordance with those 

reported by each of El-Gawad et al. (2021), 

Ibrahim et al. (2021), Yavuz (2021) and Moraes 

et al. (2022).   

C. Effect of amion acids concentration. 

The different concentration of studied 

amino acids significantly affected total yield of pods 

and WUE for snape beans plants in both seasons. 

Where, total yield of pods and WUE for snape beans 

plants were increased gradully with increasing 

concentration of applied amino acids from 100 up to 

200 mg/l. . Obtained results are in harmony with 

those of Ismail and Helmy (2018), Ibrahim et al. 

(2019), Talib et al. (2021) and Zaky et al. (2021) 

who showed that the studied treatments had a 

significant impact on total yield. 

 

Table 25. Effect of water requirements rate, organic manure amount and amion acids concentration on total 

yield and WUE of snap beans plants during 2019 and 2020 autumn seasons. 

                 Characteristics 

Treatments 

First season  Second season  

Organic 

manure 

(m
3
/Fed.) 

Amion acids 

(mg/L.)  
Yield (kg/F.) WUE Yield (kg/F.) WUE 

720   913C 1.27C 764C 1.06C 

960   2271B 2.37B 1895B 1.97B 

1200   5535A 4.61A 4600A 3.83A 

 

100  2870C 2.72C 2392C 2.26C 

150  2909B 2.75B 2413B 2.28B 

200  2941A 2.78A 2454A 2.32A 

 

10 

 

100  906d 1.26d 755d 1.05d 

150  906d 1.26d 761d 1.06d 

200  928d 1.29d 775d 1.08d 

20 

100  2251c 2.35c 1877c 1.95c 

150  2273c 2.37c 1894c 1.97c 

200  2289c 2.38c 1915c 1.99c 

30 

100  5453b 4.54b 4544b 3.79b 

150  5547a 4.62a 4583b 3.82b 

200  5605a 4.67a 4671a 3.89a 

Amino acids mean Argnine + proline + glutamic acids at 100, 150 and 200 mg/L. at each amino acid. 

 

E. Effect of water requirements rate X amion 

acids concentration. 

      Data presented in Table 27 clearly indicate that 

total yield of pods and WUE for snape beans plants 

were significantly affected by amion acids as foliar 

application with rates of irrigation water in both 

seasons. In this respect, the highest values were 

represented in plants which were sprayd by highest 

concentration of amino acids (200 mg/L.) and were 

irrigated by highest level of irrigation water (1200 

m
3
/F) followed by the plants which were sprayed by 

middle concentration of amino acids (150 mg/L.) and 

were irrigated with the same level of irrigation water 

during both seasons. Meanwhile the lowest values 

were represented in the snape bean plants which 

were irrigated by 720 m
3
/F of irrigation water and 

were sprayed with 100 mg/L. of amino acids.  
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 (Phaseolus Vulgaris Lتأثير الرش الورقي لبعض الأحماض الأمينية على الاحتياجات المائية لنباتات الفاصوليا )

 ػبذانحًٛذ ػايز  – يصطفٗ حًشة محمد محمد –نطفٗ ػبذ انفخاذ بذر  -إبزاْٛى ػبذ انحٗ 

 

ٙ أحذ انًٕارد انزئٛسٛت انخٙ ححذ يٍ انخًُٛت انشراػٛت حؼخبز انفاصٕنٛا أحذ أْى يحاصٛم انسٕق الاقخصادٚت فٙ يصز. كًا أٌ انًٛاِ ْ

خاصت فٙ الأراضٙ انقاحهت ، نذا فإٌ َقص يٛاِ انز٘ ْٕ أْى ػايم ٚؼٕق الإَخاج انشراػٙ فٙ يصز. نذنك أخزٚج ْذِ انذراست خلال يٕاسى 

،  260،  720حأثٛز يؼذلاث الاحخٛاخاث انًائٛت ) بًحطت بحٕد انقصاصٍٛ بًحافظت الإسًاػٛهٛت نذراست 2020ٔ  2012انخزٚف انًخخانٛت نؼايٙ 

يدى / نخز( ػهٗ انًُٕ انخضز٘ ،  200يدى / نخز ٔ  150يدى / نخز ،  100/ فذاٌ( يغ حزاكٛش يخخهفت يٍ الأحًاض الأيُٛٛت. ) 3و  1200

سخا انُايٛت انًُشرع فٗ الارض انزيهّٛ انخزكٛب انكًٛٛائٙ لأٔراق انُباث ٔكذنك يحصٕل انقزٌٔ انخضزاء ٔخٕدة قزٌٔ انفاصٕنٛا صُف بٕنٛ

خًٛغ صفاث انًُٕ انخضز٘ )ارحفاع انُباث ، انًساحت انكهٛت نلأٔراق ، ػذد الأٔراق  ححسُج ٔباسخخذاو َظاو انز٘ بانخُقٛظ. أظٓزث انُخائح أٌ

خزٔخٍٛ ٔانفٕسفٕر ٔانبٕحاسٕٛو ٔ ٔكذنك الأفزع ٔانٕسٌ انطاسج ٔانداف نُباث انفاصٕنٛا( ، صفاث انًحخٕٖ انكًٛٛائٙ نلأٔراق  )انُ

يغ سٚادة يؼذل  ٔانًحصٕل انكهٗ نهقزٌٔ ٔكفاءة اسخخذاو انًٛاِطٕل انقزٌٔ ٔقطزْا ٔٔسَٓا( خٕدة انقزٌٔ )يخٕسظ ٔانكزبْٕٛذراث انكهٛت( ( ، 

انًذرٔست  انصفاثأػهٗ قٛى نًؼظى  / فذاٌ. أظٓزث 3و  1200إنٗ  720يٛاِ انز٘ فٙ كلا انًٕسًٍٛ. بالإضافت إنٗ سٚادة كًٛت يٛاِ انز٘ يٍ 

ً يغ سٚادة حزكٛش الأحًاض الأيُٛٛت  انصفاثنُباحاث انفاصٕنٛا فٙ يٕسًٙ انذراست. كًا أٔضحج انُخائح أٌ  ً حذرٚدٛا انًذرٔست سادث يؼُٕٚا

انخٙ حى رشٓا بأػهٗ حزكٛش يٍ  انًذرٔست فٙ انُباحاث نهصفاثيهدى / نخز. فٙ ْذا انصذد ، حى حًثٛم أػهٗ قٛى  200حخٗ  100يٍ  انًسخخذيّ

يٍ ( حهٛٓا انُباحاث انخٙ حى رشٓا بخزكٛش يخٕسظ انفذاٌ/  3و  1200يدى / نخز( ٔحى رٚٓا بأػهٗ يسخٕٖ يٍ يٛاِ انز٘ ) 200الأحًاض الأيُٛٛت )

يدى / نخز( ٔحى رٚٓا بُفس يسخٕٖ يٛاِ انز٘ خلال انًٕسًٍٛ. فٙ حٍٛ حى انحصٕل ػهٗ أقم انقٛى نُباحاث انفاصٕنٛا انخٙ  150الأحًاض الأيُٛٛت )

 اض الأيُٛٛت.يهدى / نخز. يٍ الأحً 100يٍ يٛاِ انز٘ ٔحى رشٓا بـ  ذاٌ/ ف 3و  720حزٖٔ بًقذار 

 


