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1 Introduction
The mung bean (Vigna radiata L.), often known as green 
gram, is a pulse crop and a member of the Fabaceae 
family (Manjunatha et al., 2023). Mung beans are one 
of the most important summer-grown, short-season 
legumes and are widely grown in tropical and sub-
tropical areas (Geetika et al., 2022). It ranks as one 
of Afghanistan‘s most important pulse crops, after 
cereal crops including wheat, rice, and maize (Noorzai 
and Choudhary, 2017; Jalali and Choudhary, 2018). This 
crop may be utilized for both seeds and feed because 
of its high biomass and productivity (Kumar and Yadav, 
2018). 

Mung beans are usually cultivated in warm climates 
in Afghanistan, such as Kunduz, Helmand, Kandahar, 
Nangarhar, Parwan, Laghman, Takhar, and Kapisa 
provinces. Afghanistan is an agricultural country with 

a growing population with the demand for higher food 
production. Mung bean contain 51% of carbohydrates, 
26% of proteins, 10% of moisture, and 4% of minerals 
Khyber et al., 2017). Mung bean sprouts are a great 
source of vitamins and amino acids (Hussain et al., 2011; 
Saket et al., 2018). Crop residue of food and feed crops 
has a manure value (Khyber et al., 2017).

Among the Asian nations where it is widely grown are 
India, Pakistan, Bangladesh, Sri Lanka, Thailand, Laos, 
Cambodia, Vietnam, Indonesia, Malaysia, South China, 
and Argentina (Choudhary et al., 2015). Currently, 
China, India, Pakistan, and Thailand are the leading 
producers of mung beans, accounting for almost 90% 
of global production. In Central and South Asia, mung 
beans can be used in cropping systems to increase 
the sustainability of dryland agricultural systems. 
Intensification of agriculture has become a significant 

Comparison of the Effects of Different Types of Soil Amendments on Mung 
Bean Yield and Yield Components

Mohammad Khalid Rashidi*1, Wakil Ahmad Sarhadi2, Hamid Salari1, Mohammad Zahid Rashidi3

1Kabul University, Agriculture Faculty, Department of Horticulture, Kabul, Afghanistan 
2Kabul University, Agriculture Faculty, Department of Agronomy, Kabul, Afghanistan 
3Wardak Institute of Higher Education, Agriculture Faculty, Department of Horticulture, Wardak, Afghanistan

Article Details: Received: 2025-01-12      |      Accepted: 2025-03-17      |      Available online: 2025-06-30

https://doi.org/10.15414/afz.2025.28.02.151-156

                               Licensed under a Creative Commons Attribution 4.0 International License

Mung bean (Vigna radiata L.) is the major source of protein and an important pulse crop in Afghanistan. Low soil fertility 
in Afghanistan is the main cause of the lower productivity of mung beans. The present investigation was carried out at 
the agriculture research farm of Kabul University to evaluate the effects of different organic and inorganic soil amendments 
on yield and yield components of mung beans. The study was conducted during two consecutive years – 2022 and 2023. 
With various organic and inorganic soil amendments such as farmyard manure, biochar, diammonium phosphate + urea, and 
urea alone, 120 kg nitrogen·ha-1 was applied into the soil. Different crop agronomic traits, including plant height, number of 
branches per plant, number of leaves per plant, number of pods per plant, grains per pod, and total grain yield, were studied 
in the experiment. The experiment was conducted in Randomized Complete Block Design (RCBD), and the data were analyzed with 
Statistical Tools for Agricultural Research (STAR 2.0.1) software. The results indicated that urea improved the mung bean‘s growth 
and yield components. The maximum plant height, number of branches per plant, number of leaves per plant, number of pods 
per plant, grains per pod, and total grain yield were recorded under the urea treatment. For increased productivity of mung beans, 
the farmers are recommended to apply a proper dose of urea fertilizer.

Keywords: mung bean, biochar, farmyard manure, urea, yield

Original Paper

*Corresponding Author: Mohammad Khalid Rashidi, Kabul University, Agriculture Faculty, Horticulture Department, 
Jamal Mina, Kabul City, Kabul, Afghanistan,  khalid.rashidi2010@gmail.com 

http://www.acta.fapz.uniag.sk
https://doi.org/10.15414/afz.2025.28.02.151-156
mailto:khalid.rashidi2010@gmail.com


152

Slovak University of Agriculture in Nitra
 

Faculty of Agrobiology and Food Resources

Acta fytotechn zootechn, 28, 2025(2): 151–156
http://www.acta.fapz.uniag.sk

challenge due to increased soil degradation over the last 
few decades. Mung beans are chosen because they are 
abundant in nutrients and can also improve soil fertility 
through the atmosphere nitrogen fixation.

This warm-season crop requires 90–120 days without 
frost from seed to maturity (Alemayehu, 2022; Degefa 
et al., 2021). The Watani genotype was superior to Zirati 
and produced a higher yield when 60 kg P

2
O

5
·ha-1 was 

applied to soil (Khaleeq et al., 2023). 

Land degradation, depletion of SOM, decline in soil 
fertility, and reduction in the use of organic amendments 
represent emerging threat to soil health in the western 
Terai of Nepal. This study investigated the impact of 
farmyard manure (FYM) and biochar on soil health and 
mungbean (Vigna radiata) yield (Dhungana, 2024).

Thus, future use of organic amendments to supply 
nutrients to plants and improve crop yields and overall 
soil health for smallholder and resource-limited farmers 
should be a central component in their nutrient 
management plans (Adeg-bite et al., 2021; Diatta et al., 
2020; Massah & Azadegan,2016).

Manure is rich in plant nutrients such as N, phosphorus 
(P), potassium (K), calcium (Ca), magnesium (Mg), and 
sulfur (S) and is usually applied to soils as a fertilizer for 
agricultural production in many regions, including semi-
arid areas of Africa (Lal, 2006; Sileshi et al., 2017; Zhongqi 
et al., 2016). Manure application has been demonstrated 
to account for 15% of the N inputs to cropland (Liu et 
al.,2010).

Nitrogen is one of the essential macronutrients for crops, 
and its efficient management can provide higher yields, 
better crop quality, and higher income for farmers (Fazil 
et al., 2022). According to the law of minimum, it is always 
the factor that is in minimum that dictates the crop 
health and development. Phosphorus is essential to 
the physiological functions of all plants and responsible 
for nodulation, root growth, nutrient uptake and can 
increase the production of pulses (Dass et al., 1997; Balai 
et al., 2017). Phosphorus deficiency has been suggested 
as a potential reason for the low legume yield issue (Nazir 
et al., 2022). 

Food security and the nation‘s need to maintain the rice-
wheat cropping system may be met by applying 
organic fertilizer and manures and by enriching crop 
rotations with pulse-based crops (Meena et al., 2020). 
The application of biochar (25 t·ha-1) together with FYM 
(10 t·ha-1) and mineral nitrogen (30 kg·ha-1) can increase 
mungbean productivity (Khan, Khyber et al., 2017). 
Mung bean grain yield is declining as water-stressed 
areas of the world quickly grow (Eakramul Haque et al., 

2023). Mung beans can fix from 63 to 342 kg nitrogen·ha-1 
(Sadaf and Tahir, 2017; Kaisher et al., 2010). 

This study compares the effects of different soil 
amendments on the growth and yield of mung beans 
and aims to find and introduce the best fertilizer for 
maximizing crop yield.

2 Material and Methods
The trials were conducted at the agriculture research 
farm of Kabul University, Kabul, Afghanistan, from 
June to August 2022 and 2023. Mung bean seedlings 
appeared 5–6 days after sowing (DAS). Plant population 
in each treatment plot was maintained, and gap-filling 
was completed in two weeks. 

Kabul has hot and dry summers and cold, snowy, or partly 
overcast winters. Throughout the year, the average 
temperature fluctuates between -4.44 °C and 33.8 °C; 
it is rarely lower than -10 °C or higher than 37.2 °C. 

The topsoil (0–30 cm) properties of the study field were 
tested. The soil was silty clay in texture with the following 
characteristics: organic matter – 3.04%, P

2
O

5
 – 45.05 ppm, 

K – 319 ppm, CaCO
3
 – 14.8%, EC – 0.24 ms·cm-1, pH – 8.12, 

and cation exchange capacity – 21.4 meq·100 g-1 (Azizi 
and Sahbani, 2022). 

Application of 120 kg of nitrogen·ha-1 through farmyard 
manure, biochar, diammonium phosphate (DAP) + 
urea, and urea alone were the treatments used in this 
experiment. The mentioned amount of nitrogen was 
applied to soil through farmyard manure at the rate of 
6 metric t·ha-1, biochar at the rate of 17.3 metric t·ha-1, 
diammonium phosphate + urea at the rate of 130 and 
210 kg·ha-1, respectively, and urea alone at the rate 
of 261 kg·ha-1. The biochar was sourced from maize 
residual containing 0.82% nitrogen, 68.91% carbon, 
2.72% hydrogen, and 18.6% oxigen. The molar ratios 
of H/C and O/C of the biochar were 0.47 and 0.20, 
respectively. Its pH, EC, and CEC were 9.35, 167.7 mS·m-1, 
and 18.90 cm·kg-1, respectively. The application 
of the biochar came before cultivation. Farmyard 
manure was also administered during the field 
preparation process, and a half dosage of urea with full 
di-ammonium phosphate was applied during the final 
land preparation while another half – 25 days after 
sowing. The experimental field was 90 square meters 
and was devided into twelve plots, 7.5 square meters 
(2.5 by 3 m). The randomized complete block design 
(RCBD) experiment used four treatments in three 
replications. Plants were spaced 10 cm apart, and rows 
were separated by 30 cm. The seeds were manually 
planted in a line at a depth of 3 cm. 
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Two weedings were performed: 20 and 40 days after 
sowing. Weeds were also kept out of drainage canals 
and demarcation lines. Every seven days, the plots were 
irrigated using the flood irrigation method. Data of 
the growth and yield parameters were collected from 
at least ten plants in each plot. The pods were picked 
up twice because of their non-synchronous maturity. 
The first round of pod picking was completed at 80 DAS, 
while the second – at 90 DAS. 

Plant height was measured in cm, and the number 
of branches·plant-1, leaves·plant-1, pods·plant-1, and 
grains·pod-1 were manually counted. Total grain yield 
was recorded in kg·plot-1 and presented in metric t·ha-1. 
The total biomass yield (grain + straw) represented 
the biological yield.

At the 5% significance level, the F-test and coefficient 
of variance values were computed for the significant 
displayed parameters. ANOVA and the least significant 
difference (LSD) were used to represent the results 
of the data analysis, which was conducted using 
the Statistical Tools for Agricultural Research (STAR 2.0.1). 

3 Results and Discussion

3.1 Growth Parameters

The data on plant height, number of branches· plant-1, 
and number of leaves·plant-1 is presented in Table 1. 
The application of various soil amendments significantly 
affected the studied growth parameters. The highest 
plants were growing under urea treatment (the average 
plant height – 30.1 cm), while the lowest under biochar 
treatment (the average plant height – 23.2 cm). The similar 
results were also found for the average number of 
branches·plant-1: under urea treatment it was the highest 
(4.87) while under biochar treatment – the lowest (2.9). 
Urea application also resulted in the highest average 
leaf number·plant-1 (18.6), compared to the biochar 
treatment which resulted in the significantly lowest leaf 

number·plant-1 (14.4). At the same time these parameters 
under FYM, Biochar, and DAP + urea treatments did not 
differ significantly.

In agreement with this finding (Haque et al., 2023) 
showed that the application of prilled urea in furrows 
promoted the mung bean crop‘s growth-related 
parameters, including the highest plant height 
(50.57 cm), the maximum number of leaves·plant-1 (22.57), 
the maximum number of branches·plant-1 (6.00), and 
the highest above-ground dry matter·plant-1 (12.08 g), 
which could improve yield in comparison to all other 
treatments examined. However, regarding mung bean 
yield contributing characteristics, the application of urea 
super granules (USG) at a distance of 40 cm and a depth 
of 10 cm showed the worst growth responses. Anwar 
et al. (2018) also reported that nitrogen application at 
a rate of 30 kg·ha-1 produced the maximum number 
of branches·plant-1. Khan, Hussain et al. (2017) also 
reported that applying nitrogen at a rate of 30 kg·ha-1 
resulted in the highest number of branches·plant-1. 
Similar findings regarding vigorous growth of mung 
beans under urea application were reported by Khan, 
Khyber et al. (2017). In contrast, poor plant growth was 
reported under reduced nitrogen application at the rate 
of 15 kg·ha-1 (Khan, Khyber et al., 2017). The findings of 
Fazil et al. (2024) indicated that 20 kg nitrogen·ha-1 and 
40 kg P

2
O

5
·ha-1, both in combination and independently, 

greatly improved the growth parameters (plant height, 
and number of branches·plant-1). 

3.2 Yield Parameters

According to statistical analysis, the studied treatments 
differed significantly (P <0.05) in the average number 
of pods·plant-1, number of grains·pod-1, and grain yield 
(Table 2). The Urea treatment resulted in the highest 
number of pods·plant-1 (9.57), while the Biochar treatment 
had the lowest number of pods·plant-1 (4.93). The highest 
number of grains·pod-1 was found in the DAP + urea 
treatment, which did not differ significantly from 

Table 1 Mung bean plant parameters under different treatments

Treatments Plant height (cm) Number of branches (pcs·plant-1) Number of leaves (pcs·plant-1)

FYM 24.67b 3.4bc 15.3b

Biochar 23.2b 2.9c 14.4b

DAP + urea 23.7b 3.7b 16.2ab

Urea 30.1a 4.87a 18.6a

F-test * * *

LSD (0.05) 4.98 0.76 2.54

CV (%) 9.81 10.33 7.89
CV (%) – coefficient of variation; LSD – least significant difference, * significant level at (P <0.05); different letters indicate the groups with significant 
differences
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the urea and FYM treatments, whereas the lowest 
number of grains·pod-1 was measured in the biochar 
treatment. The DAP + urea and urea treatments resulted 
in the highest yield, while the biochar treatment – 
in the lowest. The highest biological yield was recorded 
in urea treatment, and the lowest – in biochar treatment. 

Consistent with this study (Khan, Hussain et al., 2017) 
noticed that applying biochar does not improve 
the seed yield and biological yield of mung beans, 
while the higher dose of nitrogen increased both yield 
and yield components of mung beans. According to 
the study results of Dhungana (2024), while FYM and 
biochar can help improve soil fertility and fight soil 
degradation in the Terai region, their impacts on mung 
bean productivity in this setting were not statistically 
significant. Meena et al. (2020) study found that 

pressmud at 3 t·ha-1 improved pod length, the number 
of pods, seeds·pod-1, test weight, grain yield, straw 
yield, biological yield, harvest index, protein content, 
and protein yield. Moreover, the lowest parameters 
were recorded in the biochar treatment of 3 t·ha-1. Also 
(Danish et al., 2022) documented the same outcome for 
bed planting maize + mung bean, with nitrogen applied 
at a rate of 120 kg·ha-1 to increase maize grain yield. At 
this N rate maize had the highest grain yield (3.17 t·ha-1). 
Ton (2024) reported that KPS1 genotype of mung bean 
obtained the maximum seed yield at 80 kg nitrogen·ha-1. 
Anwar et al. (2018) also reported that nitrogen 
application at a rate of 30 kg·ha-1 produced the maximum 
pods·plant-1, seeds·pod-1, biological yield, and grain yield. 
Khan, Hussain et al. (2017) reported analogous findings, 
indicating that applying nitrogen at a rate of 30 kg·ha-1 

Table 2 Mung bean yield parameters under different treatments

Treatments Number of pods·plant-1 Number of grains·pod-1 Grain yield (kg·ha-1)

FYM 7.43ab 9.67ab 714.2ab

Biochar 4.93b 8.83b 476.1b

DAP + urea 8.20a 10.6a 952.3a

Urea 9.57a 9.9ab 857.1a

F-value * * *

LSD (0.05) 2.5335 1.1119 256.16

CV (%) 16.83 5.71 17.10
CV (%) – coefficient of variation; LSD – least significant difference; * significant level at (P <0.05); different letters indicate the groups with significant 
differences

Figure 1 Mung bean biological yield under different treatments
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resulted in the highest number of pods·plant-1, number 
of seeds·pod-1, biological yield, and grain yield. 

The biological yield of mung beans was significantly 
(P <0.05) higher in the urea treatment compared to 
the Biochar and FYM treatments, which produced 
the lowest biological yields (Figure 1). The findings of 
Fazil et al. (2024) indicated that 20 kg nitrogen·ha-1 and 
40 kg P

2
O

5
·ha-1, both in combination and independently, 

greatly improved total yield. 

4 Conclusion
The results of this investigation suggest that organic 
sources of nitrogen, including biochar and farmyard 
manure, are slow-releasing in nature. In contrast, inorganic 
sources like urea and DAP are fast-releasing nitrogen 
sources, improving nitrogen availability to crops and 
increasing crop growth and yield. Although organic soil 
amendments, including biochar and farmyard manure, 
improve soil properties, to obtain vigorous plants and 
a higher yield of mung beans, the nitrogen from an 
inorganic source (urea) shall be applied to the soil. 
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