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Abstract : This study aimed to investigation the effects of foliar NPK fertilizers compound 

with micronutrients spraying at different levels and amino acids on soybean plants. The field 

experiment was conducted at Al Sharkia Governorate, Egypt in a private farm through a 
project of soil and water use Dept. of the National Research Center This experiment design 

with three replicates. Soybean seeds (Giza 21) were sown on the 15
th
 of June, 2014. The NPK 

fertilizers contain macronutrients from N, P and K as (20- 20 -20) foliar application. The 

micronutrients were mixed from (Fe, Zn, Mn, Mg and B) and added every 15 days with 
irrigation at two levels 1.5 and 2.0 Kgfed

-1
. The amino acids were applied at two levels as 1.5 

and 2.0 g/l. The results are as follows: 1-The application of foliar NPK fertilizers with amino 

acids at 2.0g/l compound with mixed micronutrients as 2.0 Kgfed-1 increased the vegetative 
growth of soybean plants compared with control. 2- The best results of yield and its compound 

and concentrations of N, P and K were recorded with foliar NPK application compound with 

increasing the rate of amino acids and mixed micronutrients. 
Key word : Soybean, foliar fertilization, NPK, Micronutrients, Amino acids. 

 

Introduction 

    Soybean (Glycine max L.) is very important crop for human food as oil and it used for animal 

production like corn plant which seeds of soybean content high protein which is used for animals food. Soybean 
plants are large in protein compared with other foods such as animal meat, fish, eggs, and milk

24
. Soybean 

production needed to soil fertility as good  or added more of nutrients as macro and micro nutrients. Especially, 

the application of fertilizers as nitrogen is very important element to increase the soybean production. The lower 

level of nitrogen fertilizers in the soil effects on yield and yield quality of soybean
39

.  

     More studies indicate to increase the soybean production by use a new method as foliar application 

aimed to increase the nutrients available for plant. It is important method to decrease the loss of nutrients such 
as loss of nitrogen by leashing, fixation in soil and volatilization. The foliar application of nitrogen fertilizers 

increased nitrogen in the leaf, foliar applied nutrient can be more efficient than the soil applied 
37

. Foliar 

fertilization of nitrogen with hard conditions in soil as drought and salinity increased the uptake of (Na, K, Ca, 
Mg P and N) in individual leaves 

52
. The application of foliar NPK fertilizers increased the plant growth and 

yield which increased the translocation of macronutrients to the economic parts and finally increased the 

productivity of the crops 
37

.  The important of foliar application is increase the adsorption of nutrients with the 

liquid fertilizer. It was concluded that the foliar application increase the nutrients uptake by the leaves and the 
nutrients saved into the plant from loss compared with soil application or when

 
applied the nutrients in soil

 33
. 
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34

 indicated that the foliar fertilization is very important method to improve the plant growth and increased the 

soybean yield from foliar applications of macro and micronutrients. 
28

 found that the application of NPK 

fertilizers as spray to leaves significantly increase the plant growth and yield of soybean plant. 

    Considerable nitrogen in soil can be loss by leaching, volatilization, denitrification and it can be 

immobilized by microbial activity as nitrification and nitrogen in soil can be fixed by clay mineral. The loss of 

nitrogen in soil decrease the amount of nitrogen available for plant uptake. The efficiency of this uptake can be 
defined by the ratio of fertilizer N in the crop to fertilizer N applied to the soil.  With attention to best use guild 

lines, the efficiency of foliar N application may be optimized at nearly 95 to 100 per                                                                                                                                                                      

cent 
14

. There results due to the direct link between foliar application and the activities of the enzymatic systems 
of the plant. The availability of nutrients such as nitrogen therefore by foliar feeding encourage enzymatic cycle 

to greater efficiency and quicker response to plant
14

.  

    Amino acids effects on the plant growth and yield which active the enzymes systems in the plant and 
important the photosynthesis process

29
. The foliar application using amino acids improve the growth physiology 

that effect on build blocks of protein synthesis which amino acids play a vital role in plant metabolism as 

vitamin, nucleotide and hormone biosynthesis 
44

.
 
The spraying of amino acids at 0.25 ml/L significantly 

improved the vegetative growth such as plant height and dry weight of plant
 26

.  The application of amino acids 

as foliar is based on their requirement by plants in general and critical stages of growth in particular 
11

. Plants 

can absorb amino acids by stomata and are commensurate with the environment temperature that controls the 
opening mechanism of the plant stomata

18
.  

    The application of nutrition plays an important role in plant growth and it is generally include of 

macronutrients and micronutrients. The macronutrients as (N, P and K) is very important  role of plant and any 
loss in these nutrients effect on plant growth, the plant need it with large amounts, but the micronutrients as (Zn, 

B, Co, Mn, Mo, Cu, Ni and Fe) the plant need it with least amounts and it very necessary for plant growth and 

development 
4
. These results may be due to the micronutrients not only increase the yield but improve the 

quality of grain nutrients 
7
. The application of micronutrients was moreover explain that micronutrients can 

increase the grain yield up to 50%, as well as increase macronutrients use efficiency
7
. 

    Micronutrients are determine substances that are very necessary for plant growth however, they are 

used in minimize percent as compared to macronutrients, such as N, P and K the plant used it with large 

amounts 
2
.  

21
 showed that the efficiency of micronutrients will be obtained with combination with macro 

elements. The foliar application was very effective and economic for soybean production. New research has 
obtained that a small amount of micronutrients such as Zn, Fe and Mn applied as foliar application increased 

significantly the yield of crops and quality 
45 

and 
51

.  

    
The application of micronutrients as foliar increase the adsorption of macronutrients 

40
.
   

Also, the foliar 

application of macronutrients as nitrogen compound with micronutrients as boron fertilizers in soybean 

increased the plant growth and improved the quality of yield 
19

. However, the foliar application with born 
fertilizer increased the protein reduction and percentage of oil content 

19
. And the foliar application of zinc with 

macronutrients fertilizers in early stage from plant growth increased soybean seed yield
 8

.  Furthermore, the 

foliar application of micronutrients is very necessary of soybean production. More research have been obtained 

to increase soybean production and quality such as
 35 

reported that boron is one of the important nutrient it is 
effects on germination, fruit formation and transfer of photosynthetic components. The deficiency of B in plants 

caused bad growth and decrease the vegetative growth which leads to death of new leaves. 
48

 reported that the 

application of Fe and Zn effects on enzymatic systems as structural catalyst and interferes in proteins 
destruction in plant cells. Micronutrients increased the photosynthesis and translocation of assimilates to the 

seed. 
20

 showed that the young leaves chlorosis due to   decrease of chlorophyll in the leaves, and plant 

metabolism will be caused by the lack of Fe and in condition of Fe deficiency stress, the absorption of Fe would 
be enhanced. When Fe is not available in soil, foliar application of this nutrient is very important it effect on 

nitrogenase activity and N2 fixation by soybean plant. 
46

showed that the foliar application of ZnSO4 at flowering 

and seed stage increased the soybean yield components.  

    Finally, the foliar application of amino acids with micronutrients on soybean plants improved the plant 

growth and yield. Some new researchers showed that the spray of amino acids compound with micronutrients 
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that increasing the growth, yield and chemical composition of some economic plants

 26
. The role of amino acids 

with micronutrients improving the adsorption of macronutrients which include in plant metabolism
10

. 

    Keeping these points in mind, the objective of this study was to evaluation the foliar application of N, P 
and K fertilizers compound with amino acids and micronutrient to improve the yield and quality of soybean. 

Materials and Methods  

     A field experiment was executed in Sharkia Governorate, Egypt, to effects the efficiency of foliar NPK 

application compound with amino acids and foliar micronutrients Fe, Zn, Mn and B on nutrient concentration 

and yield of soybean (Glycine max L.). Soybean seeds (Giza 21) were sown on the 15
th

 of June, 2014. Samples 
of the commonly used commercial fertilizers were obtained from soluble fertilizers contain (20 - 20 - 20) from 

N, P and K and the micronutrients were sprayed as mixed micronutrients from Fe, Zn, Mn and B. Fe was 

applied as FeSO4 , Zn was applied as ZnSO4, Mn was applied as Mn SO4 and B was applied as Boric acids. Two 
levels were applied from micronutrients as (2.0 Kgfed

-1
 and 1.5 Kged

-1
). The amino acids sprayed as two level 

(1.5 and 0.2 g/l). The commercial product used as a source of amino acids. The required quantity of foliar spray 

fertilizers was applied to the crop with irrigation. Total six irrigations were applied during the growth period of 
the crop. The control treatment was sprayed with ordinary water. Treatments were sprayed by hand sprayer 

resulting smoothly wet surface area. Six treatments were recorded as:  

1. Control 
2. Foliar NPK + amino acids 1.5 g/l 

3. Foliar NPK + amino acids 2.0 g/l 

4. Foliar NPK + mixed micronutrients 1.5 Kgfed
-1

 
5. Foliar NPK + mixed micronutrients 2.0 Kgfed

-1
 

6. Foliar NPK + amino acids 2.0g/l + mixed micronutrients 2.0 Kgfed
-1

 

   Soybean harvest was performed manually. Ten plants randomly selected from each plot were used to 

record data seven quantitative traits (plant height, number of nodes per plant, number of pods per plant, number 

of grain per plant, grain yield per plant and 1000-seed weight). After harvesting grain yield was converted into 

tonfed
-1

. Grain yield is calculated on a 13% moisture basis. Data were processed using analysis of variance 
(ANOVA) according to a linear model which included effects of cultivar and fertilizer treatments, and the 

interaction between them.  Differences between traits means were assessed using Duncan's Multiple Range Test 

at P≤0.05 level. 

   Therefore, the main objective of this study depended on the efficiency of foliar fertilization with 

macronutrients compound with micronutrients at different levels with foliar amino acids as two levels on plant 
growth and quality of soybean plants. 

Methods of analysis 

Soil and plant samples were carried out to the laboratory in the National Research Center, oven dried, 

fine grounded, wet digested and prepared for chemical analysis. Mechanical analysis of the experimental soil 

was determined according to the international Pipette method and calcium carbonate content of the soil was 
determined volumetrically using Calcimeter as described by 

43
. 

Soil pH was measured using a glass-electrode pH meter with a combined glass reference at soil: water 1:2.5 
12

. 

EC extract was determined by using the bridge 
25

. 

Calcium carbonate was determined using a calcimeter and calculated as CaCO3 % as described by 
42

. 

Organic matter content was analyzed according to the modified Walkley-Black method 
25

. 

Carbonate and bicarbonate ions, were determined by titration with a standard solution of sulfuric acid using 

phenolphthalein as an indicator for CO3- and methyl-orange for HCO3- as described by 
25

.  
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Chloride ions were determined by titration with silver nitrate using potassium chromate as an indicator 

according to Mohr, s method 
42

. 

Sulfates ions were determined by difference between total cations and total anions. 

Extraction of exchangeable calcium and magnesium was done, and two cations were determined by 

titration with versinate along with extract of exchangeable sodium and potassium using 1 M ammonium acetate 
solution and two cations was determined flame photo metrically 

25
.  

Total nitrogen in soil was determined using microKjeldahl method 
25

. 

Total potassium in soil was determined by flame photometer according 
25

. 

Total phosphorus in soil was determined colourmetrically using ascorbic acid method was measured according 

to 
50

. 

The data obtained was subjected to analysis variance procedure using Duncan’s Multiple Range Test 

was adopted for the means comparison among treatments showing significant difference. Effect of N and P 

fertilizer was partitioned into linear and quadratic components and regressions were calculated for effects 

significant at 0.05 level of probability 
15

. 

The values obtained from spectroradiometer can be used to predict the N, P, K, Mg and Mn contents of 

orchard leaves in field. However, predictions of Ca, Fe, Zn and Cu contents are not adequate for use. The fore-
optic may be used for determination of macronutrients, while plant probe may be useful for micronutrients 

determination 
31

. 

A new, simple and selective spectrophotometric method was developed for the analysis amino acids 

which used in nitrification inhibitors this method obtained by 
41

. 

Some physical and chemical characteristics of the studied soil and material fertilizers are presented in Tables 
(1). 

Table (1): Some Physical and Chemical Analysis of Experiments Soil 

Soil content Soil characteristics 

 

24.66 
9.92 

12.80 

52.62 
Clayey 

 

1.88 

8.01 
0.15 

0.22 

 
0.46 

0.28 

0.84 
0.08 

- 

0.56 

0.40 
0.70 

3.61 

1.62 
0.81 

Mechanical analysis: 

Fine sand% 
Coarse sand% 

Silt% 

Clay% 
Textural 

Chemical analysis: 

Organic matter% 

pH * 
EC (dS m-1)** 

CaCO3 g kg-1 

Soluble ions (mmol-1) 
Ca++ 

Mg++ 

Na+ 
K+ 

CO-3 

HCO--3 

Cl- 
SO-4 

Available-N ( g kg-1) 

Available-P ( g kg-1) 
Available-K ( g kg-1) 
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Results and Discussion 

Plant Growth Parameters: 

Vegetative Characters:  

Results show that the effect of foliar NPK fertilization of soybean plants with amino acids at two levels 

compound with   micronutrients as Fe, Zn, Mn and B at different concentrations on vegetative growth. 

Concerning the effect of foliar NPK with amino acids and micronutrients on soybean growth at vegetative 
stage, data in Table (2), obtained that the foliar NPK fertilization with amino acids was generally more effective 

than the control plants. Also, the application of amino acids as foliar application at 0.2 g/l increased the plant 

growth compared with amino acids at 1.5 g/l and control. These results may be due to the effect of foliar NPK 

fertilizers with amino acids on photosynthetic rates, plant stomatal conductance and transpiration. These results 
were in agreement with the results obtained by 

44
 on soybean who showed that the application of amino acids 

significantly improved plant growth. The vegetative growth as plant height (cm), number of pod per plant, 

number of nodes per plant, plant fresh weight and plant dry weight were increased with foliar NPK fertilizers 
with amino acids at 0.2 g/l these result may be due to the primary metabolites and the building blocks in the 

synthesis of proteins depend on amino acids. These results has positive effects on plant growth 
22

. These results 

hold true for growth parameters in the yield (Table 2).  

The highest values of the vegetative growth were obtained with foliar NPK fertilizers with mixed 

micronutrients at 2.0 Kgfed
-1

. While the lowest values of this characteristics were occurred with foliar NPK 

fertilizer with micronutrients at 1.5 Kgfed
-1

. These results may be due to the effect of foliar NPK fertilizers with 
micronutrients in plant physiology such as Fe plays a important role in several vital processes in plant such as 

photosynthesis consequently affecting plant growth and Zn is important for C fixed in the primary 

photosynthetic process 
32

. Also, Zn increased photosynthetic efficiency which was reflected as simulative effect 
on vegetative growth plant and also zinc is a component of a variety of enzymes such as dehydrogenase, 

proteinase, peptidase and phosphohydrases (metabolism of carbohydrates, protein and phosphate) and Zn is 

known to stimulate plant resistance to dry and hot weather 
36

. Zn is also well reduction known to be directly 

involved in biosynthesis of IAA hormone which induces cell division and cell elongation; Mn is involved in the 
evolution of O2 in photosynthesis (Hill reaction). It is a component of several enzyme systems. It has also 

function in chloroplast as a part of electron-transfer (oxidation-reduction) reactions and electron transport 

system
47

. 
8 

showed that the foliar application with zinc at vegetative growth stage increased soybean seed yield. 
In addition, Mn is an important element to plant growth. It is a part of nitrate reductase, which is involved in 

reduction of NO3 to NH4 after its absorption by plants. Also, it is structural component of nitrogenase, which 

involved in nitrogen fixation of N2 into the ammonium form in a symbiotic relationship with legumes 
13

 and 
9
. 

Boron (B) is one of the important elements that have the main effects on germination, fruit formation and 

transfer of photosynthetic components 
35

. 

Data in the same Table, illustrate that NPK foliar spraying treatments with micronutrients increased 
significantly the fresh weight and dry weight compared with control. The positive effect of Fe, Zn, Mn and B on 

fresh weight and dry weight could be attributed to that Fe, Zn, Mn and B have a vital roles in plants. These 

results are in conformity with those obtained by 
5
 and 

1
. The foliar application of NPK with micronutrients at 

2.0 Kgfed
-1
 gave the highest values of fresh and dry weight. On the other hand, the lowest values of fresh and 

dry weight were found with control. These results may be due to the effect of these with micronutrients in plant 

physiology such as photosynthesis, enzyme systems, function in chloroplast and nitrogen fixation. These results 
are in conformity with those obtained by

13,
 
9,32,36

. 

As seems to appear from illustrated data in the same Table, the vegetative growth were significantly 

increased with foliar NPK fertilizer with amino acids as 2.0g/l compound with mixed micronutrients as 
2.0Kgfed

-1
. These results may be due to effect of amino acids on metabolites and building blocks in the 

synthesis of proteins 
22 

and the effect of micronutrients to increased the plant growth that its important role in 

plant physiology, photosynthesis, C fixed in the primary photosynthetic process, active of a variety of enzymes 
such as dehydrogenase, proteinase, peptidase and phosphohydrases (metabolism of carbohydrates, protein and 

phosphate). These results are in conformity with those obtained by 
41,6,20

. 
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Table (2): Effect of foliar NPK fertilizers with micronutrients and amino acids on vegetative growth of 

soybean plants. 

Type of fertilizers Plant 

height 

(cm) 

No. of pod 

per plant 

No. of nodes 

per pod 

fresh 

weight (g) 

dry weight (g) 

Control 86.14 41 10 11.57 1.46 

Foliar NPK + AS 1.5  95.46 

 

44 

 

12 

 

13.29 

 

2.79 

 
Foliar NPK + AS 2.0  98.22 

 

45 

 

13 

 

14.87 

 

2.22 

 
Foliar NPK + MM 1.5  

 

104.51 52 13 17.25 3.46 

Foliar NPK + MM 2.0  1121.31 53 14 18.49 3.51 

Foliar NPK + AS 2.0 + 
MM 2.0 

121.44 61 14 19.17 3.62 

LSD at 0.05 2.15 1.24 0.21 1.55 0.11 

 

Yield and its components: 

Data in Table (3) obtained that the yield and its components as affected by foliar NPK fertilizer with 
amino acids and micronutrients. The maximum values of this characteristics were produced from foliar NPK 

application with amino acids. While, the minimum values of aforementioned attribute were obtained with 

control. The application of amino acids as spraying increasing the plant growth, yield and chemical composition 
of some economic plants. The application of amino acids is very important role in building blocks of proteins, 

metabolism, vitamin, and hormone biosynthesis
 11

. Same results obtained by 
10

 who suggested that there are 

several potential benefits of providing nitrogen to cereals via the foliage as NPK fertilizer.  

Data in the same table, obtained that the yield and its components were increased with application of 

NPK spraying with amino acids with level at 2.0 g/l compared with the level at 1.5 g/l. These results may be 

due to the effect of amino acids on plant metabolism 
11

. These results may be also due to the effect of foliar 
application with NPK and amino acids on photosynthetic rates, stomatal conductance and transpiration. These 

results were in agreement with the results obtained b 
27

 who found that the foliar NPK application with amino 

acids increased the photosynthetic rates, stomatal conductance and transpiration. 

Data showed that all spraying treatments of NPK fertilizers with micronutrients greatly improved the 

yield and its components of soybean plants compared with control. The application of micronutrients at 2.0 

Kgfed
-1

 were significantly improved the yield. In the same trend, grain yield was significantly increased with 
increasing foliar NPK with micronutrients concentrations from 1.5 up to 2.0Kgfed

-1
. These results may be due 

to the effect of these micronutrients (Fe,Zn,Mn and B) in plant physiology such as photosynthesis consequently 

affecting plant growth, important for C fixed in the primary photosynthetic process 
32

. Same results with 
17

 who 
found that yield and its components increased markedly by foliar spray of NPK with micronutrients compared 

with the untreated plants. 

Results in the same Table, showed that spraying soybean plants with NPK spraying with micronutrients 

(Fe, Zn, Mn and B) at different concentrations 1.5Kgfed
-1

 and 2.0Kgfed
-1

 were increased the total yield with 

increasing concentrations from 1.5 up 2.0Kgfed
-1

. The increase in total yield owed directly to the increase in 

vegetative growth. These increases might be ascribed to the favorable role of the used micronutrients and the 
positive effect of Fe, Zn, Mn, and B on dry weight could be attributed to that Fe, Zn, Mn and B have vital roles 

in plants as follows as Iron is very important which is an activator of enzymes 
38

. Zinc is a component of many 

enzymes such as dehydrogenase, proteinase, peptidases and phosphohydrolase important for metabolism of 
carbohydrate, protein and phosphate 

47
. Manganese involves in the evolution of O2 in photosynthesis. These 

results are in conformity with those obtained by 
5
. Boron (B) is important to germination, fruit formation and 

transfer of photosynthetic components and the deficiency of B in plants cause bad growth which leads to death 

of new leaves
35

.  

It can be concluded that the best results of yield and its components were recorded with foliar NPK 

application compound with increasing the rate of amino acids and mixed micronutrients. Amino acids have act 
as chelating effect on micronutrients, when applied together with micronutrients, the absorption and 

transportation of micronutrients inside the plant is easier 
16

. The application of amino acids as foliar spray is 

based on their requirement by plants in general and critical stages of growth in particular 
11

. 
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Table (3): Effect of foliar NPK fertilizers with micronutrients and amino acids on yield and its 

components of soybean plants. 

Type of fertilizers No of 

seeds 

per 

plant 

No of 

grain per 

plant 

Grain yield 

per plant 

(g) 

1000-

grain 

weight 

(g) 

Grain yield 

(tonfed
1-

) 

Control 12 78 16.42 143.12 1.24 
Foliar NPK + AS 1.5  14 

 

94 

 

18.73 152.36 

 

1.43 

 Foliar NPK + AS 2.0  14 

 

95 

 

19.41 

 

155.61 

 

1.44 

 Foliar NPK + MM 1.5  
 

15 104 19.87 159.43 1.48 
Foliar NPK + MM 2.0  15 108 20.14 161.11 1.50 
Foliar NPK + AS 2.0 + 

MM 2.0 

16 112 20.94 165.21 1.57 

LSD at 0.05 0.12 0.54 1.46 1.59 0.11 
 

Nutrient concentration: 

   Results showed that the application of foliar NPK fertilizer with amino acids and mixed micronutrients 

on nitrogen, phosphorus and potassium concentration (%). The results in Table (4) show that application of 
foliar NPK fertilizers with amino acids increased the nutrient concentration of soybean compared to control 

treatment. Same results by 
43

 who showed that the sparing macronutrients beside with amino acids decrease the 

denitrification of nitrogen and loss of nitrogen by leaching compared the nitrogen when applied in soil. 
16

 who 
found that the sparing of NPK with amino acids increased the concentration of phosphorus that its increased the 

absorption of phosphorus compared with the phosphorus in the soil which become fixed in soil and unavailable 

to plant. 
27

 who found that the application of NPK with amino acids sparing to leaves increased of potassium 
concentration and its uptake. The results indicate that the highest concentration of nitrogen with spraying NPK 

compound with amino acids but the lowest concentration of nitrogen at control. Also, the results show that the 

highest concentration of phosphorus and potassium absorbed with spraying NPK with amino acids treatment 

compared with treatment of control. These results were obtained by 
16

, 
3
and 

48
. 

     Data in the same table, obtained that the concentration of nitrogen, phosphorus and potassium were 

increased with application of NPK spraying with amino acids with level at 2.0 g/l compared with the level at 
1.5 g/l. These results may be due to the effect of amino acids on plant metabolism, vitamin, nucleotide and 

hormone 
11

. Amino acids is activator of all metabolic and physiological of plant metabolism 
10

. These results 

may be also due to the effect of foliar application with NPK and amino acids on photosynthetic rates, stomatal 
conductance and transpiration.   

   Results in the same Table, showed that spraying soybean plants with NPK with micronutrients (Fe, Zn, 

Mn and B) at different concentrations 1.5Kgfed
-1

and 2.0Kgfed
-1
 were increased the concentrations of N, P and 

K 1.5 up 2.0 Kgfed
-1

. The increase in N, P and K owed directly to the increase in vegetative growth. These 

increases might be ascribed to the favorable role of the used micronutrients and the positive effect of Fe, Zn, 

Mn, and B on dry weight could be attributed to that Fe, Zn, Mn and B have vital roles in plants as follows: Iron 
is activator of all enzymes in plant 

38
. Zinc is a component of many enzymes such as dehydrogenase, proteinase, 

peptidases and phosphohydrolase important for metabolism of carbohydrate, protein and phosphate 
48

. 

Manganese involves in the evolution of O2 in photosynthesis. These results are in conformity with those 
obtained by 

5
. Boron (B) is very important elements of germination and photosynthetic which improved the 

growth
35

.   The results indicate that the highest concentration of nitrogen at 2.0 Kgfed
-1
, but the lowest 

concentration of nitrogen at control. Also, the results show that the highest concentration of phosphorus and 

potassium absorbed at 2.0 Kgfed
-1

 treatments compared with treatment of control.  

   The maximum values of phosphorus concentration were obtained with sparing NPK fertilizer with 

micronutrients compared with control. These results obtained by
49

 showed that the sparing of NPK with 
micronutrients increased the absorbed of many elements such as K, Ca, Mg and P, which may be attributed to 

decreased transpiration. Data in the same Table, obtained that the highest values of phosphorus concentration 

were observed with sparing fertilization NPK. And the highest values of P uptake were obtained with sparing 
NPK with micronutrients at 2.0 Kgfed

-1
. Foliar application of macronutrients and micronutrients increased K 
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concentration and its uptake. Data in Table (4), observed that the maximum values of K concentrations were 

recorded with application of NPK with micronutrients. And the minimum values of K concentrations were 

obtained with control. These results are in agreement with the results obtained by 
27

 who found that the sparing 

fertilizers with NPK and micronutrients increased the K concentration which increased the absorbed of 
potassium. 

Table (4): Effect of foliar NPK fertilizers with micronutrients and amino acids on nutrient concentration 

of soybean plants. 

Type of fertilizers Nitrogen 

% 

Phosphorus 

% 

Potassium 

% 

Control 1.44 0.15 1.23 

Foliar NPK + AS 1.5 2.41 

 

0.29 

 

1.46 

 Foliar NPK + AS 2.0 2.26 
 

0.32 
 

1.48 
 Foliar NPK + MM 1.5 

 

2.57 0.36 1.52 

Foliar NPK + MM 2.0 2.88 0.36 1.55 

Foliar NPK + AS 2. + MM 
2.0 

2.96 0.38 1.56 

LSD at 0.05 0.31 0.02 0.12 

 

Conclusion 

   Recently the work related to plant nutrition reported nutrients on growth and yield of soybean has come 

to conclusion that foliar application of macro and micro nutrients with amino acids play an important role in the 

production of good crop and higher yield. The obtained results show that the vegetative growth, yield and 

quality of soybean plants were enhanced by foliar application of NPK with micronutrients. The treatment of 
amino acids with micronutrients gave better results of growth and yield characters of soybean plant. 

Acknowledgment 

    Many thanks to the staff members of soil and water use Department, National Research Center for great 

help during this study. 

References 

1. Abou El-khair, E.E., Al-Esaily, I.A and El-Sarkassy, N.M. Physiological response of   garlic plant 
grown in sandy soil to foliar spray with iron, zinc and manganese either  individual or in mixture form. 

Minufiya J. A gric     Res. 2011, 36(2): 409-426.  

2. Ai-Qing, B. Qiong-Li, T. Xiao-Hong, L. Xin-Chun, and W. J. Gale, Combined effect of iron and zinc 
on micronutrient levels in wheat. J.     Environ. Biol. 2011, 32: 235-239. 

3. Alaa S, Tantawy AS, Abdel-Mawgoud AMR, El-Nemr MA, Ghorra CY.  Alleviation of Salinity Effects 

on Tomato Plants by Application of Amino Acids and Growth Regulators. Eur. J. Sci. Res., 2009,  

30(3): 484- 494. 
4. Alloway. B. Zinc in soils and crop nutrition. Areas of the World with Zinc Deficiency Problems.2004. 

5. Atia, N.A. and Bardisi, A. Response of pea plants to FYM and mixture spray of some micro-elements 

under sandy soil conditions.  The 6th Arabian Conference for Horticulture, Ismailia, Egypt. 2005, pp: 
158-175.  

6. Bakhshi M, Karimian V. Effect of Fe application on soybean yield and chemical composition. 

Proceeding of 3rd National Congress in Efficient Application of Fertilizers in Agriculture, Iran, 2004, 
pp: 174-179. 

7. Baloch, Q.B., Chachar, Q.I. and Tareen, M.N. Effect of Foliar Application of Macro and Micro 

Nutrients on Production of Green Chillies (Capsicum annuum L.). Journal of Agricultural Science and 

Technology, 2008. 4, 177- 184. 



Mona E. El-Azab /International Journal of ChemTech Research, 2017,10(2): 534-543. 542 

 

 
8. Berglund, D. R. Soybean production field guide for North Dakota and Northwestern Minnesota. 

Published in cooperative and with support from the North Dakota Soybean Council, 2002,136 p. 

9. Bhuiyan, M. .M. H., Rahman, M., Afroze, F., Sutradhar, G. and Bhutyan, S. Effect of 

phosphorus,molybdenum and rhizobium inoculation on growth and nodulation on mungbean. Journal of 
Soil andNature. , 2008, 2(2): 25- 30. 

10. Buchanan, B.B.; W. Gruissem and R. Jones: Biochemistry and Molecular Biology of Plants. American 

Society of Plant Physiologists, Rockville, MD.  2000. 
11. Coruzzi, G. and R. Last : Amino acids. In: Biochemistry and Molecular  Biology of Plants. B. 

Buchanan, W. Gruissem, R. Jones (eds.). Amer. Soc. Plant Biol., Rockville, MD, USA (pub.), 2000, pp. 

358-410. 
12. Cottenie, A., Verloo, M., Velghe, G. and Kiekens, L. Biological and  Analytical aspects of soil 

poulltion." Laboratory of Analytical and Agro chemistry, State University, Ghent-Belgium. 1982. 

13. Deb, R., Poddar, P. and Banerjee, S. Effect of various modes of application of molybdenum on 

nodulation yield and economics of groundnut cultivation under terai region of West Bengal. 
Environment and Ecology. 2006, 24 S: Special 4, 1081-1084.  

14. Dixon, C. R . Foliar fertilization improves nutrient use efficiency Fluid Journal .2003. 

15. Duncan, D.B. Multiple Range and Multiple F. Test. Biometrics.1965, 11, 1- 42.  
16. EI-Hawary, N.A. Effect of a new macro-micronutrients formulation on the yield production of some 

field and vegetable crops." J. Agric. Sci. Mansoura Univ. 1999, 24 (9): 5175-5186.  

17. EI-Mansi, A., Bardisi, A., Arisha, H. and Nour, E. Studies on some factors affecting growth and yield 

of pea under sandy soil conditions using drip irrigation system. 2- effect of farmyard manure and 
irrigation water quantity. Zagazig J. Agric. Res, 1999, 26(5): 1406-1028.  

18. Ewais Magda, A. Amina, Abd El-Tif, Awtaf, M.A. Mahmud and Abd El-     Ghani,M.M. : Integrated 

effect of organic and inorganic fertilizers on     growth, yield and NPK uptake by onion plants grown on 
a sandy soil.     Egypt. J. Appl. Sci., 2005, 20: 702-716. 

19. Fatemi N. Determination effects of planting date and nitrogen and boron foliar application on quality 

and quantity of soybean seeds. M.Sc, Thesis, Univ. of Tarbiat Modars, Iran.2001. 
20. Ghasemian, A. Ghalavand, A. Soroosh zadeh A., and B. Pirzad, The effect     of iron, zinc and 

manganese on quality and quantity of soybean seed, J.  Phytol. 2010, 2(11):73-79.  

21. Gul, A. Said, B. Saeed, F. Mohammad, and I. Ahmad, Effects of foliar application of nitrogen, 

potassium and zinc on wheat growth, J. Agric. Biol.  Sci. 2011, 6(4). 56-58. 
22. Hounsome N, Hounsome B, Tomos D, Edwards-Jones G. Plant metabolites and nutritional quality of 

vegetables. J Food Sci 2008,73: 48-  65. 

23. Ibrahim, M.E., M.A. Bekheta, A. El-Moursi and N.A. Gafar, Improvement of growth and seed yield 
quality of Vicia faba L. plants as affected by application of some bioregulators. Aust. J. Basic and Appl. 

Sci., 2010, 1(4): 657-666. 

24. Iqbal, S., Mahmood, T., Tahira, A . M., Anwar, M., Sarwar, S. Path oefficient analysis in different 
genotypes of soybean (Glycine max (L) Merrill). Pakistan Journal of Biology Science, 2003, 6, 1085-

1087. 

25. Jackson, M. L. Soil Chemical Analysis. Printic Hall Englewood Cliffs, New Jersy.1958. 

26. Khalil, A.A., E.A.M. Osman and F.A.F. Zahran. Effect of amino acids and      micronutrients foliar 
application on growth, yield and its components and  chemical characteristics .J. Agric. Sci. Mansoura 

Univ., 2008, 33(4): 3143-  3150. 

27. Khan, D. H. and Frankland, B. Effect of cadmium and lead on radish plants with particular reference to 
movement of metals through soil profile and plant " Plant and Soil. 1983, 70 : 335- 345.  

28. Kolawole, E. and Loyce,E . The performance OF Zea mays as unfluenced by NPK fertilizer pplication . 

Sci. Bio. 2009, (1): 59-62. 

29. Kowalczyk K, Zielony T. Effect of Aminoplant and Asahi on yield and quality of lettuce grown on 
rockwool. Conf. of Biostimulators in Modern Agriculture, 2008, 7-8 Febuary 2008, Warsaw, Poland. 

30. Kuepper, G. Foliar fertilization, The National Sustainable Agriculture Information Service, 2003. 

31. Levent, B and Huseyin, S. Prediction of Plant Nutrient Contents in Deciduous Orchards Fruits Using 
Spectroradiometer. International Journal of Chem Tech Research.2009,Vol.1, No.2, pp 212-224. 

32. Lincoln, T. and Zeiger, E. Plant physiology, Publisher, Sinauer Associates; 3 edition. 2003, Pb . 690.  

33. Ling, F. and Moshe, S. Response of maize to foliar , Soil application of nitrogen- phosphorus- 
potassium Fertilizers. Journal of Plant Nutrition. 2002, 25(11):2333-2342. 

34. Madison, A. Foliar application of nutrient ? crop fertility. J. 2011. 



Mona E. El-Azab /International Journal of ChemTech Research, 2017,10(2): 534-543. 543 

 

 
35. Malakoti M, Keshavarz P. Boron place in plant efficient nutrition. 1st Ed.,Sana Publication, Iran.2003. 

36. Marschner, H. Mineral Nutrition of Higher Plants. 2nd ed. New York, Boston, Sydney, 1995, pp: 200-

255.  

37. Mohammad, A .;Xu , J .; Li, Z .; Wang, H . and Yao, H Effects of lead and cadmium nitrate on biomass 
and substrate utilization pattern of soil  microbial commun ities. Institute of Soil and Water Resources 

and  Environmental Science, China, 2008. 

38. Monreal, C.H., DeRosa, M., Mallubhotla, S and Dimkpa, C. The Application of Nanotechnology for 
Micronutrients in Soil - Plant Systems . Washington , D., USA. 2015 

39. Mortvedt, J., Cox, F., Shuman, L and Welch, R. Micronutrients in  Agriculture. 2nd ed. Published by 

Soil Soc.Amer. Inc. Madison,     Wisconsin, USA, 1991, pp: 760.  
40. Narimani, M. M. Rahimi, A. Ahmadikhah, B. and Vaezi, Study on the effects of foliar spray of 

micronutrient on yield and yield components of  durum wheat,” Arch. Appl. Sci. Res. 2010, 2(6): 168-

176. 

41. Noor A, Hosseinzadeh A, Ghafari M. Evaluation of planting date and foliar application of 
microelements of sunflower yield component. Proceeding of 3rd National Congress in Efficient 

Application of Fertilizers   in Agriculture, Iran, 2004, pp:321-326. 

42. Patel, V., Patel, K., Shah, M.M and Mayank, B. Spectrophotometric Determination of Histidine 
Hydrochloride Monohydrate in Pharmaceutical Formulations. International Journal of PharmTech 

Research. 2009, Vol.1,  No.3, pp 852-856.  

43. Piper, C. S. Soil Land Plant Analysis Inter. Science Publisher inc., New       Yourk.1950. 

44. Saeed MR, Kheir AM, Al-Sayed AA. Supperssive effect of some amino  acids against Meloidogyne 
incognita on Soybeans. J Agric Sci Mansoura    Univ 2005, 30: 1097-1103. 

45. Sarkar D, Mandal B and Kundu M.  Increasing use efficiency of boron  fertilizers by rescheduling the 

time and methods of application for crops in  India. Plant Soil. 2007, 301: 77-85. 
46. Seifi-Nadergholi, M., M. Yarnia and K.F. Rahimzade  Effect of zinc and  manganese and their 

application method on yield and yield components of common bean (Phaseolus vulgaris L. CV. 

Khomein). Middle-East J. Sci.  Res. 2011.8(5): 859-865. 
47. Soubeih, K..A. A. Response of pea plants to organic and bio fertilizer under saline conditions." Zagazig 

J. Agric. Res. 2004, 27 (1): 59-76. 

48. Sultana, N. Ikeda, T and Kashem, M. Effect of foliar spray of  nutrient solutions on photosynthesis, dry 

matter accumulation and yield  in seawater-stressed rice, Environ. Exp. Bot. 2001, 46:129-140.  
49. Thalooth, A.T., Tawfik, M. M. and Magda, M. A comparative study on the effect of foliar application 

of Zn, K and Mn on growth, yield. "Journal of Agricultu re Sciences. 2006, 1(2): 37-46. 

50. Watanabe, F.S. and Olsen, S.R. Acid method for determining phosphorus in water and NaHCO3 
extracts from soil. Soil. Soc. Am. Proc. 1965, 29: 677- 678.  

51. Wissuwa M, Ismail AM and Graham RD. Rice grain zinc concentrations  as affected by genotype 

native soil-zinc availability, and zinc fertilization.  Plant Soil. 2008, 306:37-48. 
52. Yuncai, H., Zoltan, B. and Schmidhalt, U. Effect of foliar fertilization  application on the growth and 

mineral nutrient content of maize seedling  under drought and salinity."J. Bot. 2008, 1747-1765.  

 

***** 

 

 

 


