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Abstract 

This study was conducted at a research station affiliated with the College of Agricultural Engineering 

Sciences, University of Baghdad, during the summer season of 2024. The objective was to evaluate 

the effect of organic and phosphate fertilization, along with spraying L-glutamic acid, on the growth 

and productivity of the cowpea plant. The experiment relied on a randomized complete block design 

(RCBD) with a split-plot arrangement involving three factors: three levels of organic fertilizer (cow 

manure) at 0, 20, and 40 t.ha-1; three levels of phosphate fertilizer in the form of DAP (with a 

phosphorus content of 20%) at 0, 75, and 150 kg.ha-1; and three concentrations of L-glutamic acid at 

0, 134, and 267 mg.L-1. The results showed that the treatment combining 40 t.ha-1 of organic 

fertilizer, 150 kg.ha-1 of phosphate fertilizer, and 267 mg.L-1 of glutamic acid) was the best in terms 

of growth parameters, including the number of leaves, plant height, leaf area, dry weight, and 

number of root nodules , The same  treatment was also superior in the percentages of phosphorus and 

protein in seeds. It also achieved the highest yield of green pods, with a total yield of 102 t.ha-1. 
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Introduction 

 

Cowpea (Vigna unguiculata L.) is a significant 

legume crop that belongs to the Fabaceae 

family. It is considered a staple food due to its 

high nutritional and economic value, 

particularly in tropical and subtropical regions. 

Central Africa is regarded as the original home 

of cowpea, where it was first cultivated 

centuries ago. From there, it spread to the 

various areas in Asia and America. (17). 

Cowpea plants are characterized by their 

remarkable ability to adapt to harsh 

environmental conditions, such as drought and 

salinity. They play a significant role in 

enhancing soil fertility by fixing atmospheric 

nitrogen through a symbiotic relationship with 

root nodule bacteria, making cowpeas one of 

the preferred crops in agriculture (9). Cowpeas 

can be consumed in different forms, including 

green pods and dry seeds. This crop is 

recognized for its high nutritional value. For 

instance, every 100 grams of green pods 

contains 86% water, 3-4% protein, 9.5% 

carbohydrates, and various nutrients and 

vitamins (5.) 

Numerous scientific studies have 

demonstrated that organic fertilizers 

significantly enhance soil fertility and boost 

crop productivity. They are a strategic choice 

due to their environmental and agricultural 

advantages over traditional chemical 

fertilizers. These fertilizers comprise 

decomposed natural materials, including plant 

waste, animal manure, and byproducts from 

the farming industry (12). Organic fertilizer 

enhances the biological balance in the soil by 

stimulating microbial activity. This process 

improves the decomposition of organic matter 
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and increases the availability of essential 

nutrients for plants. In a study by (8), 

investigating the impact of different farm 

fertilizer applications (0, 5, 10, and 15 t.ha-1) 

on cowpea production, they found that the 

highest plant yield was achieved with the 

application of 15 t.ha-1. 

Phosphorus is one of the macronutrients 

essential for plant growth. It plays a critical 

role in several vital processes, including 

forming nucleic acids (DNA and RNA). It is 

crucial for producing ATP, which stores and 

transports energy within plant cells, aids in 

protein synthesis, and supports cell division 

(16). Additionally, phosphorus contributes to 

root development and the formation of flowers 

and seeds. Phosphorus can be found in the soil 

by applying organic fertilizers, such as animal 

manure, or from mineral phosphate sources. 

Adding organic matter to the soil encourages 

biochemical reactions that help dissolve 

phosphorus, transforming it into forms that 

plants can absorb, including monophosphate 

(⁻ H₂ PO₄ ) and diphosphate (⁻ HPO₄ ²), the 

forms of phosphorus that are preferred by 

plants (11). Conducting a study on the impact 

of varying phosphorus levels (40, 50, and 60 

kg per hectare) on cowpea plants, (7) observed 

that higher phosphorus levels led to increases 

in plant height, the number of branches, the 

number of nodes, the dry weight of the plants, 

and the yield of the cowpea. 

There has been an increasing focus on the role 

of amino acids in plant nutrition, particularly 

for plants experiencing environmental stresses 

(15). Amino acids are compounds that plants 

can easily absorb and play a significant role in 

promoting growth (13). Glutamic acid is 

essential for plant growth and development. 

During their growth period, cowpea plants 

often face harsh environmental conditions, 

such as high temperatures and water stress, 

which can lead to an imbalance in water 

availability. Spraying glutamic acid on the 

plants helps mitigate the effects of these 

environmental stresses and stimulates protein 

metabolism, which is crucial since proteins 

make up a significant percentage of the seeds. 

In an experiment conducted by (19), involving 

treating soybean seeds and foliar spraying 

with glutamic acid. They observed increases in 

dry matter, root growth, and overall yield, 

along with improvements in production 

quality. 

The study aimed to investigate the impact of 

using organic fertilizers, phosphorus, and 

glutamic acid sprays on enhancing cowpea 

plants' growth, yield, and seed quality. 

Materials and Methods 

Experiment implementation site and service 

practices 

The experiment was implemented at a 

research station affiliated with the College of 

Agricultural Engineering Sciences at the 

University of Baghdad during the summer 

season of 2024 to study the effects of organic 

and phosphate fertilization, as well as foliar 

spraying of glutamic acid, on the growth and 

yield of cowpea. The field was cleared of 

residues from previous crops, and plowing, 

harrowing, and leveling were conducted. Soil 

samples were collected from various locations 

in the field at a depth of 0-30 cm, thoroughly 

cleaned, and well-mixed. The chemical and 

physical properties of the soil were then 

analyzed in the soil laboratory belonging to 

the Department of Soil Sciences and Water 

Resources. Table 1 presents the chemical and 

physical properties of the field soil. 

Treatments and experimental design 

The experiment was implemented according to 

the split-plot arrangement based on a 

Randomized Complete Block Design (RCBD) 

with three factors. The first factor involved 
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adding three levels of organic fertilizer (cow 

manure) at three concentrations: 0, 20, and 40 

t.ha-1, represented by the symbols F0, F1, and 

F2, which occupied the main plot. The second 

factor was adding three levels of phosphate 

fertilizer in the form of Diammonium 

phosphate (DAP) (20% P) at levels of 0, 75, 

and 150 t.ha-1, symbolized by P2, P1, and P0, 

in four batches (according to the growth 

season) at planting, in the vegetative growth 

stage, at the 50% anthesis stage, and at the 

fruit set stage. The third factor was spraying 

L-glutamic acid at three concentrations, 

namely 0, 134, and 267 mg.L-1 (14), 

symbolized by G0, G1, and G3, respectively. 

The plants were sprayed for the first time after 

forming 4-5 true leaves, and the second spray 

was carried out 15 days after the first spray. 

The treatments of the second and third factors 

were distributed randomly within the subplots. 

The area designated for the experiment was 

divided into three equal plots, each containing 

27 experimental units, for a total of 81 

experimental units. Each experimental unit 

was divided into two parts: the first part was 

allocated for green cowpea yield, involving 10 

plants, while the second part was for 

measuring seed quality traits and counting the 

number of root nodules, devoting five plants 

for each trait. Thus, each experimental unit 

comprised 20 plants in total. 

On June 15, 2024, the cowpea variety 

Ramshorn seeds were sown in 1-meter-wide 

terraces on both sides, with a spacing of 30 cm 

between each plant. According to fertilizer 

recommendations, 50 kg of nitrogen fertilizer 

and 60 kg of potassium fertilizer per hectare 

were applied in two batches: the first at 

planting and the second 30 days later. The 

field was irrigated using drip irrigation 

technology after planting, and additional 

watering was performed as needed, along with 

other necessary service practices. 

The data were statistically analyzed using the 

software Gen stat at a probability level of 0.05 

and compared using the least significant 

difference (L.S.D) test

. 

Table 1. Physical and chemical properties of field soil 

Measured Properties Valu

e 

Measurement Unit 

  Electrical conductivity (EC 

1:1)             

7.1 ds m
-1                            

 

PH 1:1              1.77                    ----  

Available nitrogen (N) 71 Mg.kg
-1

 soil  

Available Phosphorus (P) 1..1 

Available Potassium (K) 776.1

1 

Organic Matter 1.1             g.kg
 -1

 

Carbonate Minerals 711 

Dissolved Calcium (Ca
+2

)
 

1.1   

 

 

          Milliequivalent per liter 

(meq.L
-1

) 

Dissolved Magnesium (Mg
+2

)
 

1... 

Dissolved Sodium (Na
+2

)
 

7... 

Dissolved Potassium (K
+2

)
 

..11 

Dissolved Bicarbonate (HCO
-

3
) 

7.6 

Dissolved Chlorine (Cl
-
) 7..71 
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Dissolved Sulfate (SO4
-2

)
 

7.77 

Dissolved Carbonates Nill 

Texture type Still loam                       -  

Soil Texture  Sand 197      

g.kg
-1

 soil silt 7.1 

Clay 7.. 

 

Studied parameters

 

7- Plant height (cm ) 2-  Shoot system dry 

weight (g.plant-1) 3- Leaf Area (cm²) 4- Green 

pod yield per plant (kg.plant-1) 5- Phosphorus 

percentage in seeds   )%(  

6- Protein percentage in seeds (%): It was 

estimated by the micro Kjeldahl method, and 

then the nitrogen percentage was multiplied by 

the factor 6.25 according to (20.) 

1- Number of root nodules (nodules.plant-1) 

Results 

Plant height  

The results in Table 2 indicated that adding 

organic fertilizer at a concentration of 20 t.ha-

1 (F1) resulted in the highest plant height of 

105.66 cm plant-1. This was not significantly 

different from the height achieved with the 

concentration of 40 t.ha-1 (F2), which was 

105.62cm plant-1. Both treatments were 

significantly superior to the control treatment, 

which produced a height of only 91.28 cm per 

plant. 

The addition of phosphate fertilizer at a 

concentration of 75 kg.ha-1 (P1) was 

distinguished by exhibiting the highest plant 

height of 100.74 cm.plant-1. However, it did 

not differ significantly from the P2 treatment 

at 150 kg.ha-1. Both were significantly 

superior to the control treatment P0, which 

had the lowest plant height (92.76 cm plant-1.) 

The same table showed a clear significant 

effect of applying the amino acid L-Glutamic, 

especially at a concentration of 267 mg L-1 

G2, which gave 109.62 cm.plant-1 compared 

to the control  treatment, which gave 94.05 

cm.plant-1). 

Regarding the ternary interaction between the experimental treatments, the F2G2P2 treatment 

(130.33 cm.plant
-1

) surpassed all the interaction treatments, especially the control treatment (71.20 

cm.plant
-1

). 

 

Table 2. Effect of organic and phosphate fertilization and spraying with L-glutamic acid on plant 

height (cm) 

F x P 

G 

P F G2 G1 G0 

82.06 91.67 83.33 71.20 P0 

F0 

93.00 94.67 101.00 83.33 P1 

98.77 105.33 90.67 100.33 P2 

102.44 113.33 99.33 94.67 P0 

F1 

101.55 111.33 103.33 90.00 P1 

113.00 123.33 112.00 103.67 P2 

93.77 94.67 97.33 89.33 P0 

F2 

107.66 122.00 103.00 98.00 P1 

115.44 130.33 100.00 116.00 P2 

3.71 6.43 L.S.D%5 
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F mean FxG F 

91.28 97.22 91.66 84.95 F0 

105.66 115.99 104.88 96.11 F1 

105.62 115.66 100.11 101.11 F2 

3.05 3.71 L.S.D%5 

P mean GxP P 

92.76 99.89 93.33 85.06 P0 

100.74 109.33 102.44 90.44 P1 

109.07 119.66 100.89 106.66 P2 

2.14 3.71 L.S.D.%5 

  

109.62 98.88 94.05 G mean 

2.14 L.S.D%5 

 

Shoot system dry weight (g. plant-1  )

 

Results in Table 3 show that the treatment of 

adding cow manure at a concentration of 40 

t.ha-1 (F2) was superior, giving the highest 

dry weight of 254.94 g.plant-1 compared to 

the control treatment F0, which gave the 

lowest dry weight of 178.31 g.plant-1. 

The addition of phosphate fertilizer had a 

significant effect, as treatment P2 

outperformed and yielded the highest dry 

weight of 270.17 g.plant-1 compared to the 

control treatment F0 (209.16 g plant-1). The 

L-glutamic acid spray treatment, at the 

concentration of 267 mg.L-1 (G2), produced 

the highest dry weight of 296.80 g.plant-1 

compared to the control treatment G0, which 

recorded the lowest value of 164.26 g.plant-1. 

From the results of the same table, the ternary 

interaction treatment, combining the addition 

of cow manure, phosphate fertilizer, and the 

application of L-glutamic acid (F2G2P2), 

yielded the highest dry weight (415 g plant-1), 

superior to most experimental treatments, 

especially the control treatment, which yielded 

100 g.plant-1. 

Table 3. Effect of organic and phosphate fertilization and spraying with L-glutamic acid on the 

shoot system dry weight (g.plant-1.) 

F x P 

G 

P F G2 G1 G0 

187.76 233.30 230.00 100.00 
P

0 

F

0 

158.83 195.00 145.00 136.50 
P

1 

188.33 242.50 195.00 127.50 
P

2 

222.50 300.00 197.50 170.00 
P

0 

F

1 

236.66 310.00 225.00 175.00 
P

1 

239.43 353.30 217.50 147.50 
P

2 

217.23 350.00 166.70 135.00 PF
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0 2 

231.50 275.00 207.50 212.00 
P

1 

316.10 415.00 258.30 275.00 
P

2 

31.91 55.27 
L.S.

D%5 

F mean FxG F 

178.31 223.60 190.00 121.33 F0 

226.75 321.10 213.00 164.16 F1 

254.94 346.66 210.83 207.33 F2 

25.070 31.91 
L.S.

D%5 

P mean GxP P 

209.16 294.43 198.06 135.00 P0 

213.44 260.00 192.50 174.50 P1 

270.17 336.9 223.60 183.33 P2 

18.42 31.91 
L.S.

D%5 

  

296.80 204.70 164.26 
G 

mean 

18.42 
L.S.

D%5 

 

 

Leaf area

 

Adding cow manure at the concentration of 40 

t.ha-1 (F2) displayed the highest leaf area of 

5797.66 cm2, while the control treatment (F0) 

had 3852 cm2 (Table 4.) 

The results in Table 4 showed that the 

concentration of 150 kg ha-1 phosphate 

fertilizer treatment (P2) exhibited a significant 

superiority in the leaf area trait, recording 

6017.88 cm2, compared to the control 

treatment (P0), which produced a leaf area of 

3880.77 cm2. 

As for the L-glutamic acid spray, treatment G2 

yielded the highest leaf area, reaching 6048.22 

cm2, compared to the control treatment (G0), 

which had a leaf area of 3940 cm2. 

The ternary interaction between experimental 

factorts revealed the superiority of the 

combination treatment F2G2P2, which 

produced 9727 cm2 and outperformed all 

other treatments, especially the control 

treatment F0G0P0, where the leaf area was 

only 2871 cm2. 
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Table 4. Effect of organic and phosphate fertilization and spraying with L-glutamic acid on 

leaf area (cm2) 

F x P 

G 

P F G2 G1 G0 

3215.33 3614.00 3161.00 2871.00 
P

0 

F

0 

3748.00 4321.00 3473.00 3450.00 
P

1 

4592.66 5717.00 3981.00 4080.00 
P

2 

4322.00 4791.00 4379.00 3796.00 
P

0 

F

1 

4876.00 5811.00 5319.00 3498.00 
P

1 

6257.66 8551.00 5830.00 4392.00 
P

2 

4105.00 4375.00 4420.00 3520.00 
P

0 

F

2 

6084.66 7527.00 6710.00 4017.00 
P

1 

7203.33 9727.00 6047.00 5836.00 
P

2 

424.90 736.00 
L.S.

D%5 

F mean FxG F 

3852.00 4550.66 3538.33 3467.00 F0 

5151.88 6384.33 5176.00 3895.33 F1 

5797.66 7209.66 5725.66 4457.66 F2 

215.20 424.90 
L.S.

D%5 

P mean GxP P 

3880.77 4260.00 3986.66 3395.66 P0 

4902.88 5886.33 5167.33 3655.00 P1 

6017.88 7998.33 5286.00 4769.33 P2 

245.30 424.90 
L.S.

D%5 

  

6048.22 4813.33 3940.00 
G 

mean 

245.30 
L.S.

D%5 

 

Green pod yield

 

Table 5 illustrates a significant effect of 

adding cow manure on the green pod yield, 

which increased to the highest at the 

concentration of 40 kg.ha-1 (F2), producing 

1.79 kg.plant-1 compared to the control 

treatment (F0), which produced the lowest 

green pod yield of 1.28 kg.plant-1 . 
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Adding phosphate fertilizer at a concentration 

of 150 kg.ha-1 (P2) had a clear, significant 

effect that the P2 treatment yielding 1.71 

kg.plat-1 compared to the control treatment 

(P0), which yielded 1.28 kg.plant-1. 

The treatment of spraying L-glutamic acid at a 

concentration of 276 mg L-1 (G2) was 

distinguished in producing the highest yield of 

green pods (1.60 kg.plant-1), which was 

superior to the other treatments, especially the 

control treatment (G0), which produced 1.39 

kg.plant-1 . 

The results of the table above show a 

significant effect of the ternary interaction 

treatment among the experimental treatments, 

and the F2G2P2 treatment (2.45 kg.plant-1) 

was distinguished as superior to all other 

treatments, particularly the control treatment 

(F0G0P0), which was 0.84 kg plant-1. 

Table 5. Effect of organic and phosphate fertilization and spraying with L-glutamic acid on the 

green pod yield per plant. 

F x P 

G 

P F G2 G1 G0 

1.05 1.30 1.03 0.84 
P

0 

F

0 

1.30 0.95 1.49 1.47 
P

1 

1.49 1.50 1.23 1.74 
P

2 

1.24 1.50 1.20 1.01 
P

0 

F

1 

1.20 1.16 1.18 1.27 
P

1 

1.68 1.90 1.74 1.39 
P

2 

1.54 1.70 1.33 1.60 
P

0 

F

2 

1.86 1.93 2.10 1.57 
P

1 

1.98 2.45 1.87 1.62 
P

2 

0.10 0.17 
L.S.D%

5 

F mean FxG F 

1.28 1.25 1.25 1.35 F0 

1.37 1.52 1.37 1.22 F1 

1.79 2.02 1.76 1.60 F2 

0.08 0.10 
L.S.D%

5 

P mean GxP P 

1.28 1.50 1.19 1.15 P0 

1.46 1.34 1.59 1.43 P1 

1.71 1.95 1.61 1.58 P2 

0.05 0.10 L.S.D%
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5 

  

1.60 1.46 1.39 G mean 

0.05 

L.S.D%

5 

 

Phosphorus percentage in the seeds

 

The results listed in Table 6 refer that adding 

cow manure at a concentration of 40 t.ha-1 

(F2) led to the highest percentage of 

phosphorus in the seeds, reaching 0.53%, 

compared to the lowest phosphorus percentage 

found in the control treatment (F0) (0.50%.) 

Adding phosphate fertilizer at a concentration 

of 150 kg.ha-1 (P2) produced the highest 

percentage of phosphorus in the seeds, 

reaching 0.53%, compared to the control 

treatment (P0), which produced 0.50% 

phosphorus in the seeds. 

Spraying L-glutamic acid at a concentration of 

267 mg.L-1 (G2) significantly increased the 

percentage of phosphorus in the seeds to 

0.53% compared to the control treatment (G0), 

and the G1 treatment yielded the lowest 

percentage of phosphorus in the seeds, 0.51%. 

As for the ternary interaction among the 

experimental factors, the effect on this trait 

was insignificant. 

Table 6. Effect of organic and phosphate fertilization and spraying with L-glutamic acid on the 

phosphorus percentage in seeds 

F x P 

G 

P F G2 G1 G0 

0.50 0.50 0.50 0.50 
P

0 

F

0 

0.50 0.51 0.50 0.50 
P

1 

0.51 0.52 0.50 0.51 
P

2 

0.50 0.51 0.50 0.49 
P

0 

F

1 

0.51 0.53 0.51 0.51 
P

1 

0.53 0.54 0.54 0.52 
P

2 

0.50 0.51 0.50 0.50 
P

0 

F

2 

0.53 0.56 0.53 0.51 
P

1 

0.56 0.59 0.55 0.53 
P

2 

0.01 NS 
L.S.D%

5 

F mean FxG F 

0.50 0.51 0.50 0.50 F0 

0.52 0.52 0.52 0.51 F1 

0.53 0.55 0.53 0.51 F2 
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0.003 0.010 
L.S.D%

5 

P mean GxP P 

0.50 0.50 0.50 0.50 P0 

0.52 0.53 0.51 0.51 P1 

0.53 0.55 0.53 0.52 P2 

0.006 0.01 
L.S.D%

5 

  

0.53 0.51 0.51 G mean 

0.006 
L.S.D%

5 

 

Protein percentage 

 

Table 7 demonstrates that the treatment of 

adding cow manure at a concentration of 40 

t.ha-1 (F2) was superior in the protein 

percentage in the cowpea seeds. It recorded 

the highest percentage, reaching 26.85%, 

compared to the control treatment (F0), which 

exhibited the lowest protein percentage in the 

seeds, reaching 24.15%. 

The addition of phosphate fertilizer at a 

concentration of 150 kg.ha-1 (P2) yielded the 

highest percentage of protein in the seeds 

among other phosphate fertilizer levels, 

reaching 26.84%, while the control treatment 

displayed the lowest percentage of protein in 

the seeds, reaching 24.96% without significant 

effect with P1. 

A significant effect was also observed as a 

result of spraying L-glutamic acid, which 

yielded the highest percentage of protein in the 

seeds in treatment G1 (26.13%) compared to 

the control treatment (G0) (24.43%.) 

 

A remarkably significant effect was observed 

regarding the ternary interaction among the 

experimental factors. The interaction treatment 

F2G2P2 was superior, with the highest protein 

percentage in the seeds, reaching 30.55%, 

outperforming most experimental treatments, 

especially the control treatment (F0G0P0), 

where seeds had 20.75% protein. 

Table 7. Effect of organic and phosphate fertilization and spraying with L-glutamic acid on the 

protein percentage in seeds 

F x P 

G 

P F G2 G1 G0 

23.29 24.50 24.62 20.75 
P

0 

F

0 

23.48 25.48 22.50 22.48 
P

1 

25.70 23.62 28.59 24.89 
P

2 

24.93 26.21 25.14 23.44 
P

0 

F

1 

24.77 24.62 24.97 24.72 
P

1 

27.28 28.00 27.43 26.41 P
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2 

26.68 27.30 26.16 26.59 
P

0 

F

2 

26.33 24.62 29.22 25.17 
P

1 

27.54 30.55 26.61 25.48 
P

2 

NS 1.65 lsd5% 

F mean FxG F 

24.15 24.53 25.23 22.70 F0 

25.66 26.27 25.84 24.85 F1 

26.85 27.49 27.33 25.74 F2 

0.68 NS lsd5% 

P mean GxP P 

24.96 26.00 25.30 23.59 P0 

24.86 24.90 25.56 24.12 P1 

26.84 27.39 27.54 25.59 P2 

0.55  NS lsd5% 

  

26.10 26.138 24.43 
 G 

mean 

0.55 lsd5% 

 

Number of root nodules 

 

The results of Table 8 reveal that cow manure 

added at a concentration of 40 t.ha-1 

(treatment F2) produced the highest number of 

root nodules, reaching 10.80 nodules.plant-1, 

superior to the other, adding levels, especially 

the control treatment (F0), which produced 

9.25 root nodules per plant-1. 

The results of the same table also showed a 

significant effect of adding phosphate fertilizer 

at a concentration of 150 kg.ha-1 (treatment 

P2), which was superior, producing 10.85 root 

nodules per plant-1, surpassing the control 

treatment (P0), which produced only 8.66 

nodules.plant-1. 

Spraying L-glutamic acid also affected the 

number of root nodules. The concentration of 

267 mg.L-1 (G2) produced the highest number 

of root nodules (10.92 nodules.plant-1) 

compared to the control treatment (G0), which 

produced 8.64 root nodules per plant-1. 

Regarding the ternary interaction between the 

experimental factors, the results indicate the 

significant effect of the ternary interaction 

treatment F2G2P2, which gave the highest 

number of root nodules, reaching 16.33 

nodules.plant-1, while the control treatment 

F0G0P0 exhibited the lowest number of root 

nodules, reaching 6.50 nodules.plant-1. 
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Table 8. Effect of organic and phosphate fertilization and spraying with L-glutamic acid on the 

number of root nodules 

F x P 

G 

P F G2 G1 G0 

7.83 8.50 8.50 6.50 
P

0 

F

0 

9.66 10.00 10.00 9.00 
P

1 

10.27 12.50 10.00 8.33 
P

2 

9.33 8.50 9.50 10.00 
P

0 

F

1 

9.83 10.00 10.50 9.00 
P

1 

10.50 11.50 12.00 8.00 
P

2 

8.83 10.00 9.50 7.00 
P

0 

F

2 

11.80 11.00 14.40 10.00 
P

1 

11.77 16.33 9.00 10.00 
P

2 

0.98 1.70 
L.S.D

%5 

F mean FxG F 

9.25 10.33 9.50 7.94 F0 

9.88 10.00 10.66 9.00 F1 

10.80 12.44 10.96 9.00 F2 

0.25 0.98 
L.S.D

%5 

P mean GxP P 

8.66 9.00 9.16 7.83 P0 

10.43 10.33 11.63 9.33 P1 

10.85 13.44 10.33 8.77 P2 

0.56 0.98 
L.S.D

%5 

  

10.92 10.37 8.64 
G 

mean 

0.568* 
L.S.D

%5 

 

Discussion

 

Significant improvements were observed in 

most vegetative growth parameters when 

organic and phosphate fertilizers were added 

and when L-glutamic acid was sprayed. These 

enhancements are attributed to the 

complementary roles of these treatments. The 

organic fertilizer helps improve the physical 
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and chemical properties of the soil while 

increasing its organic matter and nutrient 

content, creating an ideal environment to 

support plant growth (3). Phosphorus plays a 

crucial role in forming energy molecules, 

specifically adenosine triphosphate (ATP), 

essential for cell division and developing new 

tissues. This process ultimately enhances plant 

growth (16). On the other hand, L-glutamic 

acid is an important amino acid that helps 

build proteins and stimulates various 

physiological processes within plant cells. 

This contribution improves the efficiency of 

photosynthesis and the absorption of nutrients 

necessary for growth (15.) 

The results demonstrated a significant increase 

in yield and production traits when organic 

and phosphate fertilizers were applied, 

alongside the spraying of L-glutamic acid. 

This enhancement is attributed to the effect of 

organic fertilizers, which boost the activity of 

soil microorganisms. This increase in 

microbial activity promotes root development 

and encourages branch growth. Additionally, 

the higher nutrient content in the soil 

stimulates overall plant growth, leading to 

better availability of essential nutrients for 

healthy development. Consequently, this 

process significantly enhances flower and pod 

formation while improving the plant's ability 

to absorb nutrients more effectively. As a 

result, there is an increase in pod length and 

overall plant yield (1.) 

Phosphorus plays a crucial role in promoting 

the development of strong and effective roots, 

which in turn enhances vegetative growth and 

increases the number of branches in plants. 

Additionally, phosphorus significantly 

contributes to the flowering and fruiting 

processes, improving pod formation and 

stimulating root and branch growth (16). This 

enhancement ultimately leads to better overall 

plant development, longer pods, and increased 

total plant yield (18.) 

Moreover, spraying L-glutamic acid can 

further enhance vegetative growth by 

improving nitrogen metabolism within the 

plant. This boost allows for an increase in the 

number of branches and stimulates tissue 

growth. L-Glutamic acid also promotes flower 

and pod formation by enhancing the 

absorption of essential nutrients like nitrogen 

and phosphorus. By fostering plant growth and 

flowering, L-glutamic acid aids in increasing 

pod length, which contributes to a higher total 

plant yield (13.) 

Adding organic fertilizer, phosphate fertilizer, 

and applying L-glutamic acid results in 

positive changes in the soil and plant, and the 

concentrations of nutrients such as nitrogen 

and phosphorus increased in the seeds; as 

organic and phosphate fertilizers improve the 

roots' ability to absorb nitrogen and 

phosphorus, which enhances the levels of 

these elements in various parts of the plant, 

including the seeds (10). Additionally, L-

glutamic acid helps the plant utilize these 

nutrients more effectively, resulting in higher 

contents in the reproductive tissues (22). 

Combining organic and phosphate fertilizers 

with L-glutamic acid sprays creates a 

cumulative effect, boosting the plant's ability 

to absorb nutrients efficiently and enhancing 

the production of proteins and carbohydrates 

in the seeds. Organic fertilizers enhance soil 

fertility and gradually supply essential 

nutrients; meanwhile, phosphate fertilizers 

boost photosynthesis and encourage the 

formation of flowers and fruits. L-Glutamic 

acid aids in the uptake of nitrogen and 

phosphorus, improving nutrient metabolism 

within the plant. This process ultimately 

increases seeds' protein and carbohydrate 

content (23.) 
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Organic fertilizer contains essential nutrients 

like nitrogen and phosphorus, which enhance 

root growth (6). This improvement promotes 

the formation of root nodules, as healthy roots 

with more nodules can provide the plant with 

more essential nutrients. Additionally, organic 

fertilizers improve soil structure, facilitating 

root spread and increasing nutrient uptake 

efficiency (2). As a result, enhanced root 

growth increases the number of root nodules 

(4.) 

Phosphorus specifically supports root growth 

by enhancing the activity of growth enzymes 

within the roots. This activity is crucial for 

forming root nodules, as it helps fix nutrients 

in the soil, boosts nutrient uptake efficiency, 

and stimulates biological activity, including 

microbial activity, which can further support 

root nodule formation (24). Moreover, L-

glutamic acid improves the absorption of 

nutrients such as nitrogen and phosphorus 

within the roots, leading to enhanced root 

growth and a greater number of root nodules. 

By increasing nutrient uptake, the application 

of L-glutamic acid can significantly improve a 

plant's ability to form root nodules more 

efficiently (21.) 

The combination of organic fertilizers, 

phosphate fertilizers, and L-glutamic acid 

synergizes root growth. Organic fertilizers 

improve overall soil fertility (4), while 

phosphate fertilizers supply the phosphorus 

essential for promoting root development (24). 

Additionally, L-glutamic acid enhances the 

efficiency of nutrient utilization, particularly 

nitrogen and phosphorus, which leads to an 

increase in the number of root nodules (22.)

 

Conclusions: 

The results showed that adding organic 

fertilizer at a concentration of 40 t.ha-1, along 

with phosphate fertilizer at a concentration of 

150 kg.ha-1, and spraying L-glutamic acid at a 

concentration of 267 mg.L-1 on cowpea 

plants, significantly improved vegetative 

growth and increased the number of root 

nodules. There was also a notable increase in 

yield and productivity, and an enhancement in 

cowpea seed quality. These findings 

demonstrate the positive effects of using 

organic and phosphate fertilizers and L-

glutamic acid in enhancing overall plant 

growth and improving crop yield and quality. 
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