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Abstract 

 
Vegetable crops require nutrients in various quantities for growth, development, and reproduction. Plants nutrients 

might be naturally available from soil or/ and atmosphere. However, modern cultivation needs artificial 

supplementation of nutrients. Green pepper is an important vegetable crop in several countries including Afghanistan. 

Irregular rates and methods of fertilizers application in green pepper production caused its yield to decrease. A study 

was conducted at the experimental farm of agriculture faculty; Nangarhar University in 2017 with traditional method 

(control), 1%, 2% and 3% of urea foliar application treatments under the randomized complete block design, this 

study aimed to investigate and point out the best fertilizer application rate and method for green pepper production in 

Afghanistan, especially Nangarhar province. The control treatment increased plant height, fruit length, fruit weight, 

fruit yield and consequently net income compared to other treatments. However, 3% treatment had negligible 

differences with control; although 1% and 2% treatments got third and fourth positions, respectively. In 3% treatment, 

the urea was efficiently utilized with lower urea losses compared to the control treatment. Further researches should 

undertake to find out the proper application rates and methods for other chemical fertilizers. 
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1. Introduction 

 

Green pepper (Capsicum annuum L.) belongs to the 

Solanaceae family [1]. Capsicum species is well known 

as pepper, it is the world`s second most popular 

vegetable after tomato [2]. Green pepper is cultivated in 

many countries including Afghanistan. It has 22 wild and 

5 tamed varieties [3]. The fruit of green pepper is 

consumed in fresh and dried forms as a good appetizer 

and contains a variety of vitamins [4]. In many parts of 

the world, pepper is essentially valued for its pungency, 

nutrition and the pigment contents of the fruits [5]. All 

the plants, including green pepper, need sufficient and 

proper dose of nutrients for their proper growth which 

needs to be absorbed from soil or other sources. Nitrogen 

is one of the important nutrients for pepper growth. To 

consider its proper dose and application method; Guertal, 

[6] suggested 135kg/ha of nitrogenous fertilizer for 

higher yield of pepper. 

 

Due to climatic and geographical reasons, the 

cultivated soils of Afghanistan are low fertile and 

deficient in nutrients; especially of nitrogen. Farmers 

supplementing nutrients through the application of 

nitrogenous fertilizers, but the application efficiency is 

low. Nitrogen (N), Phosphorus (P) and Potassium (K) are 

the most important nutrients compared to other nutrients 

by crops. Basically, deficiency of N is serious in 

soil/plants compared to the rest two other nutrients 

because it can be produced through the decomposition of 

organic matter. At the same time, the dry and warm 

climatic condition of the country slows soil development 

processes and limits the organic matter content in the soil 

[7]. Nitrogen in the soil can be easily deteriorated by 

leaching and can be out of the benefits of the crop. 

Nowadays more than 80% of nitrogen is applied to field 

crops only through urea. Therefore, products knowledge 

about urea is of paramount importance. Urea is used in 

splits in the different active growth stage. Generally, in 

vegetable fields broadcasted over loose surface soil, 

sometimes covered by weeds that followed by 

immediately deep irrigation that much reduce the 

efficiency, while in some area due to the scarcity of 

irrigation water, application of urea through the water is 

impossible that might affect the crop yield. 

   

The world is threatened by different types of 

pollutants as chemical fertilizer particularly nitrogenous 

fertilizer which is one of the polluting elements [8]. On 

the other hand, cost of chemical fertilizers is high which 

can be uneconomic for farmers if they used more than 

crops requirement. Furthermore, there is a significant 

need to identify the proper quantity of nitrogenous 

fertilizer and agriculture practices that could be adapted 

to the soil fertility and climate of the region. Currently in 

Afghanistan; particularly in Nangarhar province which 

confirms high yield of pepper; different quantities of 

fertilizers with different methods are applied in relevant 

to the soil and climate condition of the area. There is 

neither recommended method nor proper dose of 

nitrogenous fertilizer in pepper crops to increase the 

yield and results in decrease of hazards elements through 

reduction in fertilizer pollutions. Abdiani and Gulab, [9] 

indicated that even though Afghan farmers are using 

about 0.17-0.2 million t urea and 0.1-0.12 million t of 

phosphate fertilizers annually from such amount, the 

huge percentage cannot be fully utilized by plants. Singh, 

[10] reported that urea can be dissolved in water with a 

concentration of 2 to 4% and sprayed over crops during 

the nitrogen deficiency. Similarly, Sharma, [11] 

approved the foliar application of 1% concentration of 

urea on vegetables. 

 

In general, 60 to 90% of the total applied fertilizers 

are lost and the remaining 10 to 40% is taken up by plants 

[12], in this regard, the modification should be justified 

in term of required amount, time and application 

methods of fertilizers. Therefore, investigation and 

research were needed to elucidate whether or not, foliar 

application of urea is used as a modification to lead the 

system toward satisfaction. Based on the stated needs, 

the experiment has been conducted on pepper crop in 

Nangarhar province to identify the proper quantity and 

method of nitrogenous fertilizer application which 

ensures high productivity, economic efficiency, benefits 

to the farmers and decrease in environmental hazards. 

The objective of the research was to recommend proper 

nitrogenous fertilizers doze and method to pepper crops 

based on the area and soil productivity and to decrease 

the damage to the environment due to the excessive use 

of fertilizers. This research and dissemination of its 

results will pave the route for improvement of the 
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fertilizers efficiency, especially urea. Moreover, it could 

be real information and reference for researchers, traders, 

and ecologists which would directly enhance the socio-

economic development of the eastern region as well as 

the country.  

 

2.  Materials and Method 
 

The experiment was conducted in research farm of 

agriculture faculty at Nangarhar University in 2017, 

applying the randomized complete block design 

(RCBD). Research farm was plowed with a deep plow 

(moldboard plow) and shallow plow (chisel plow) then 

divided into small plots by ridges in between. Capsicum 

annuum cv. Sindhi which is mostly cultivated in the 

eastern region was selected as plant material, seeds were 

sown in March 2017 (Hamal of 1396) and after one 

month the seedlings were transplanted to the plots, 

having 12m2 area and 2 ridges (borders), the seedlings 

were planted on both ridges in two rows; 30×50cm. 

 

The attributes of the soil in 30 cm depth are outlined 

in Table 1. Soil texture particles were determined using 

the method of hydrometer by soil triangle. Soil pH was 

measured by a pH meter (6173 pH meter, Jenco Co., 

Taiwan). Electroconductivity was recorded through an 

EC meter (3251 COND/SAL/TEMP meter, Jenco Co., 

Taiwan). Phosphorus was quantified by 

spectrophotometer (SP-300, spectrophotometer, Optima, 

Co., Japan), and Potassium was measured with a flame 

photometer (PFP 7, flame photometer, Jenway Co., UK). 

Finally, the calcium carbonate was tested with the 

method described by Rowell [13]. 

    

 In this experiment, nitrogenous fertilizer (urea) was 

applied in three growth stages (seedling transplantation, 

flowering and one month after flowering) in solid and 

spray forms and compared in 4 replications. Amount of 

urea and application method is shown in Table 2. In 

every treatment, 130g di-ammonium phosphate, (NH4)2 

HPO4 (DAP); a chemical fertilizer and 30kg farmyard 

manure (FYM); as a mixture of animal manure and plant 

residues were applied equally during seedbed 

preparation and urea was applied as per the quantity and 

application method specified in Table 2. Weed control 

was conducted three times by hand physically. Plots 

were irrigated based on climate condition and needs of 

the soil. First harvesting was in May 2017 (Jawza of 

1396) and continued to 8 times until the end of the 

season. During the growing season data such as plant 

height, and length and weight of fruit have been 

collected. After each harvesting, length and weight of 10 

peppers which were randomly selected from each 

treatment were measured to calculate the average length 

and weight of the peppers. The collected data were 

analyzed using SPSS 13.0 software and then economic 

analysis of different treatments was evaluated and 

compared. 

 

 

 

3. Results 

 

There was a statistically significant difference in 

growth characteristics (p < 0.01) in height of plants, 

while no significant difference in size (length) of the 

fruit. The plant height, fruit length, and weight in control 

treatment were higher than in other treatments followed 

by 3%, 2%, and 1% urea application (Table 3).  

 

Table 1: Soil characteristics of Nangarhar University 

faculty of agriculture research farm 

Soil characteristics  Portion 

Texture Class  Sandy clay loam 

Clay texture  25.20% 

Silt texture  27.30% 

Sand texture  47.68% 

pH  7.80 

Salinity EC 

Nitrogen 

 0.045 dS/ m 

250    mg/ kg 

Phosphorus  3.3     mg/ kg 

Potassium  118    mg/ kg 

Calcium carbonate  23.00% 

 

Table 2: Dose and application method of urea in 

pepper crops 

Treatments 
 Urea 

(g/plot) 

 Application 

method 

Control  255  Solid and broadcast  

1%  30  Spray  

2%  60  Spray  

3%  90  Spray  
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Table 3: Plant height, length, and weight of fruit in 

different urea treatments 

Treatments 

Plant 

height 

 (cm) 

Fruit  

length 

(cm) 

Fruit  

weight 

(g) 

Control  38.2 a  9.0 1.9 

1% 34.0 b 8.8 1.7 

2% 36.8 a 8.9 1.8 

3% 37.7 a 9.0 1.9 

Significant 

Difference  
** NS NS 

Note: ** shows a significant difference at 1% level by Fisher’s 

LSD, same letters within the column means no significant 

difference, while NS indicates no significant difference.  

 

Fig. 1. The yield of pepper (t/ha) within different treatments 

of urea foliar application. Different letters show a significant 

difference at the 5% level by Fisher’s LSD. 

 

There was a significant difference in yield of 

different treatments in ton/hectare (t/ha), control 

treatment had the highest yield (3.424 t/ha)) and 2% 

treatment had the lowest yield (2.31 t/ha), while 3% and 

1% were (3 t/ha) and (2.43 t/ha) respectively. It is notable 

that there was no significant difference between the yield 

of control and 3% treatments and in the same way 2% 

and 1% treatments (Fig. 1).  

 

Control treatment had the highest yield, while to be 

noted that considering the amount of urea application to 

the treatments, control received the highest, 3% 

treatment 2nd and 2% 3rd highest, while 1% received the 

lowest amount of urea. Economic analysis and net 

income of different treatments are well exhibited in 

Table 4. Calculating the net income for the yields based 

on market prices for both urea and pepper in Afghani 

(Urea kg= 30 AFN and fresh pepper kg= 80 AFN), it 

indicates that there is a slight difference between the net 

income of treatment 3% and control. It means 3 times 

more urea had been applied in control treatment than in 

3% treatment and the same way increases the 

expenditure by 3 times than the 3% treatment. It is 

mentionable that net income is directly proportional to 

the quantity harvest. Based on the urea fertilizer 

application, the control treatment received high urea 

following by 3%, 2%, and 1% treatments; however, the 

yield was greater in control, 3%, 1%, and 2%, 

respectively.  The income was highly associated with the 

yield rather than the amount of urea application, but the 

net income was affected by urea expenses.    

 

 

 

 

 

 

 

 

 Table 4: Economic analysis and net income of different treatments 

Treatments  Urea (kg/ha) Yield (kg/ha) Price of urea/ ha 
Income 

(AFN*) 
Net income (AFN*) 

Control 425 3424 12750 273920 261170 

1% 50 2430 1500 194400 192900 

2% 100 2310 3000 184800 181800 

3% 150 3000 4500 240000 235500 

*AFN; Afghanistan’s currency (10Afghanes ≈ $0.2)           

Price of urea= 30AFN/kg and price of pepper = 80AFN/kg.  
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4. Discussion 

 

Plant growth depends upon nutrients and in 

particularly available nitrogen in the soil [14], similarly, 

experiments indicate that growth of pepper and its fruit 

development depends on soil nitrogen as well as on the 

application of nitrogenous fertilizers [15]. This research 

also confirmed that the application of an increased 

quantity of nitrogenous fertilizer improves the growth of 

pepper as well as fruit development and the yield per unit 

land area. Even though not all of the applied nitrogenous 

fertilizer is consumed or absorbed by the plant, and a 

relatively good amount of this nitrogen is evaporated or 

leached which is no more available for plants. This 

relocation of nitrogen is considered economic loss and 

pollutes to the environment, which is against sustainable 

agriculture principles and can create threats to human 

health and living organisms in the future [8].  

 

In economic analysis, we found that there is no 

significant difference in yield and net income between 3% 

and control treatments, while 425 kg/ha urea was applied 

to the control and 150kg/ha to the 3% treatments. It is 

clearly indicated that, in control treatment, a considerable 

amount of nitrogen has been misplaced and a little amount 

of nitrogen was absorbed by pepper plants. However, in 

3% treatment most of the nitrogen was absorbed and very 

little amount of it is misplaced. 

 

Application of nitrogenous fertilizer in different 

phases and growth stages not only makes nitrogen 

available for plants but also increases the effectiveness of 

the application and absorption. Research shows that 

application of nitrogenous fertilizer in different phases 

increases yields [16] and affects the quality of pepper fruit 

[17]. The quantity, time, and method of application are 

important factors affecting the growth and development. 

Thus, it is important to conduct similar further 

experiments to refer and identify proper time (phase), 

method and quantity of chemical fertilizers for future 

recommendations based on crop requirement and soil 

condition [18].   

 

 

 

Conclusion  

Type and fertility of soil and climate condition affect 

the availability and usage of nutrients in different ways are 

important factors to prepare nutrients especially nitrogen 

for plants. It is clear that nitrogen is misplaced and lost due 

to different factors. For an effective use of nitrogen, it is 

important to consider its proper type, application method 

and plant requirements for better growth with maximum 

fruit yield, and minimum nitrogen loss.  

Our research clearly shows that 3% treatment had 

almost the same yield as the control treatment; whereas, 

the 1% and 2% treatments got the third and fourth 

positions. In addition, high quantity of urea was applied 

to the control treatment; urea was lost (leached or 

evaporated) which might pollute the environment. 

Finally, it is recommended that further experiments 

should be conducted to identify the proper quantities and 

approaches of using chemical, biological and organic 

fertilizers to enhance the domestic production of pepper 

and consequently increase national income. 
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