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ABSTRACT  ARTICLE INFO 

Soil alkalinity and salinity are the two main problems in Kandahar 
province, which cause poor crop growth and yield losses. FYM and gypsum 
can reduce soil alkalinity and salinity and gradually fix the mentioned 
problems. The application effects of these amendments have not been 
investigated before in this area. Therefore, a field experiment was 
conducted in the old city of Kandahar province in 2023 to assess the 
impacts of FYM and gypsum on soil pH and EC in the common bean field. 
The study utilized a split-plot design, with three main plots varying FYM 
application rates (0, 5, and 10 t ha-1) and three subplots representing 
different gypsum levels (0, 2, and 4 t ha-1). Results indicated that soil pH 
and EC were significantly decreased with the increasing addition of FYM 
and gypsum at all crop growth stages. The significantly lowest pH and EC 
values were recorded at the harvest stage with the addition of 10-ton FYM 
and 4.0-ton gypsum per hectare.  Except for soil EC at 30 DAS, other 
interaction effects between FYM and gypsum on soil pH and EC were 
significant at all crop growth stages. The best treatment was a 
combination of 10 t ha-1 FYM and 4.0 t ha-1 gypsum, followed by 5.0 t ha-1 
FYM and 4.0 t ha-1 gypsum, where the lowest pH and EC values were 
recorded. However, these results were found from a year-long experiment 
conducted in the old city of Kandahar province and may be recommended. 

 Article history: 

Received: May 23, 2024 

Revised: June 11, 2024 

Accepted: Nov 05, 2024 

 

 

  

 

 

Keywords: 

FYM; Gypsum; Soil; PH; 

EC 

To cite this article: Fazil, K., Seerat, W. A., Nimgarri, H., & Haqmal, M. H. (2024). Farmyard Manure and 
Gypsum Effects on Soil pH and EC in a Semi-Arid Region of Kandahar, Afghanistan. Journal of Natural 

Science Review, 2(Special Issue), 419–424. https://doi.org/10.62810/jnsr.v2iSpecial.Issue.140   
To link to this article: https://kujnsr.com/JNSR/article/view/140 

Copyright © 2024 Author(s). This work is licensed under a Creative Commons Attribution-

NonCommercial 4.0 International License. 
 

Introduction 

FYM and gypsum are the most influential amendments for maintaining soil physical and 

chemical properties, and they play an essential role in reducing the high pH and EC to some 

extent. Applying gypsum and FYM (Farm Yard Manure) in saline fields as a remediation 

method can effectively alleviate plant defects caused by contaminating salts in saline soil. 

This approach works by mitigating the adverse impact of salts, thus enhancing the soil's 

suitability for plant growth (Cha-Um et al., 2011). The application of amendments like 

gypsum contributes calcium to the soil solution through dissolution. In the case of elemental 
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sulfur, acids, and Al2(SO4)3, chemical and biological reactions occur, indirectly replacing 

sodium from the soil exchange complex. This process aids in enhancing soil physical 

properties and facilitates the leaching of sodium salts. Gypsum and FYM have successfully 

ameliorated sodic and saline-sodic soils, effectively mitigating the adverse effects of saline 

soil and water (Muhammad and Khattack, 2011). The combined application of gypsum and 

farmyard manure has significantly improved the physical and chemical properties of saline-

sodic soil. Gypsum aids in replacing sodium with calcium, thus reducing salinity, while 

farmyard manure contributes organic matter, enhancing soil structure, water retention, and 

nutrient availability. Together, they work synergistically to improve soil aeration, drainage, 

and overall fertility, making the soil more conducive to plant growth in saline-sodic 

conditions. (Bekele et al., 2019). According to the above facts and the importance of FYM and 

gypsum application for soil alkalinity and salinity remediation, an investigation was required 

in Kandahar province. 

Problem Statement 

Most of the Afghanistan, especially Kandahar soils, are alkaline and have salt problems in 

many areas. Due to the accumulation of salts and high pH, plants growth and yield are always 

negatively affected. Therefore, a field experiment of two amendments (FYM and gypsum), 

which play an essential role in reducing soil alkalinity and salinity, was carried out to find the 

best effects of these amendments and a suitable solution for the mentioned problems. 

Research Questions 

1. What will the effects of FYM be in ameliorating alkaline and salty soils? 

2. What will the effects of gypsum be in the amelioration of alkaline and salty soils? 

3. What will the interaction effects of these amendments be if they are used together?  

Research Hypothesis 

In high-pH soil, the availability of many nutrients is lower; therefore, FYM and gypsum may 

have synergistic effects on each other regarding the availability of nutrients and soil 

amelioration. 

Methods and Materials  

The experiment titled "Farm yard manure and gypsum effects on soil pH and EC in the semi-

arid region of Kandahar, Afghanistan" utilized a split-plot design with three main plots 

representing different Farm Yard Manure (FYM) doses (0, 5, and 10 t ha-1) and three subplots 

representing various gypsum doses (0, 2, and 4 t ha-1), replicated three times. It aimed to 

assess the impact of FYM and gypsum on soil pH and electrical conductivity (EC). The soil in 

this experiment was sandy loam in texture, with initial pH and EC values of 8.32 and 0.56 

dS/cm, respectively. FYM and gypsum were incorporated into the top 15 cm of soil before 

sowing the bean crop. Soil samples were collected from a depth of 0-15 cm at intervals of 30 

days after sowing (DAS) and post-harvest. These samples were dried at room temperature, 
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and subsequently, pH and EC were measured with the help of pH meter and EC meter, 

respectively, using a 1:2.5 soil solution. Data analysis followed the standard methodology of 

the OPSTAT online program, employing the F-test and critical difference (CD) values at 

P=0.05 to determine the significance of treatment effects, which were utilized to ascertain 

significant differences between treatment means.  

Results 

The field experiment was conducted in the old city of Kandahar province in 2023 to examine 

the effects of two amendments (FYM and Gypsum) on soil pH and EC in a common bean field. 

The experiment was carried out in a split-plot design, comprising three main plots of FYM (0, 

5, and 10 t ha-1) and three subplots of gypsum levels (0, 2, and 4 t ha-1). The results indicated 

a significant decrease in soil pH with increasing FYM addition across all crop growth stages. 

The lowest pH value was notably recorded at the harvest stage when 10 t ha-1 FYM was 

applied. Similarly, soil pH showed a significant decrease among the gypsum levels with 

increasing gypsum application, reaching its lowest value at the harvest stage with 4.0 t ha-1 

gypsum. 

Interaction effects between FYM and gypsum on soil pH were significant at all crop growth 

stages. The best treatment was a combination of 10 t ha-1 FYM and 4.0 t ha-1 gypsum, pursued 

by 5.0 t ha-1 FYM and 4.0 t ha-1 gypsum, with the lowest pH value recorded (Tables 2 and 3). 

Table 1: Farmyard manure and gypsum effects on soil pH and EC at different stages of growth across the treatments 

Treatments 
Soil pH Soil EC (mS/cm) 

At 30 
DAS 

At 60 
DAS 

After 
harvest 

At 30 
DAS 

At 60 
DAS 

After 
harvest 

Farmyard manure (FYM) levels  

FYM (0 t ha-1) 8.30 8.31 8.29 0.55 0.53 0.52 
FYM (5 t ha-1) 8.14 7.90 7.71 0.53 0.50 0.48 
FYM (10 t ha-1) 8.09 7.85 7.60 0.51 0.45 0.43 
SEm± 0.01 0.011 0.009 0.003 0.007 0.003 
CD (P≤0.05) 0.040 0.044 0.036 0.012 0.028 0.014 

Gypsum (CaSO4) levels 

Gypsum (0 t ha-1) 8.25 8.12 7.96 0.57 0.55 0.54 
Gypsum (2.0 t ha-1) 8.17 7.95 7.75 0.53 0.48 0.47 
Gypsum (4.0 t ha-1) 8.03 7.90 7.67 0.50 0.44 0.42 
SEm± 0.01 0.011 0.005 0.004 0.005 0.004 
CD (P≤0.05) 0.031 0.035 0.017 0.011 0.017 0.014 

Interaction (FYM x Gypsum) 

CD (P≤0.05) S# S# S# NS* S# S# 

* Non-significant; # Significant 

FYM and gypsum levels influenced soil EC. The significantly lowest EC value was recorded 

with the addition of 10 t FYM ha-1 over the rest of the treatments at all crop growth stages. 

Increasing the dose of gypsum significantly decreased soil EC among the gypsum treatments. 

The significantly lowest EC value was recorded at the harvest stage of the crop with the 

addition of 4.0 t ha-1 gypsum (Table 1). 
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Table 2: Interaction between FYM and Gypsum on soil pH at different crop growth stages across treatments. 

Farmyard manure (FYM) 
levels  

Soil pH at 30 DAS Soil pH at 60 DAS 

Gypsum levels  Gypsum levels  

(0 t ha-1) (2.0 t ha-1) (4.0 t ha-1) (0 t ha-1) (2.0 t ha-1) (4.0 t ha-1) 

FYM (0 t ha-1) 8.32 8.23 8.13 8.31 8.12 7.92 

FYM (5 t ha-1) 8.22 8.17 8.03 8.08 7.87 7.74 

FYM (10 t ha-1) 8.22 8.10 7.93 7.97 7.86 7.73 

 
SEm± CD (P≤0.05) SEm± CD (P≤0.05) 

FYM at the same level as 
Gypsum 

0.017 0.059 0.019 0.066 

Gypsum at the same level as 
FYM 

0.017 0.059 0.019 0.066 

 

Table 3. Interaction between FYM and Gypsum on soil pH after crop harvest across treatments. 

Farmyard manure (FYM) levels  

Soil pH after harvest 

Gypsum levels 

(0 t ha-1) (2.0 t ha-1) (4.0 t ha-1) 
FYM (0 t ha-1) 8.31 8.00 7.92 

FYM (5 t ha-1) 7.89 7.65 7.60 

FYM (10 t ha-1) 
7.68 7.61 7.49 

 SEm± CD (P≤0.05) 

FYM at the same level as Gypsum 0.012 0.043 

Gypsum at the same level as FYM 0.015 0.035 

Interaction effects of gypsum and FYM on soil EC were non-significant at 30 DAS and were 

significant at 60 DAS and harvest. The lowest value of soil EC was registered in the treatment 

combination of 10 t FYM ha-1 and 4.0 t gypsum ha-1 applications (Table 4). 

Table 4: Interaction between FYM and Gypsum on soil EC at 60 DAS and after harvest of the crop across treatments 

Farmyard manure (FYM) 
levels  

Soil EC at 60 DAS Soil EC after harvest 

Gypsum levels  Gypsum levels  

(0 t ha-1) (2.0 t ha-1) (4.0 t ha-1) (0 t ha-1) (2.0 t ha-1) (4.0 t ha-1) 

FYM (0 t ha-1) 0.58 0.52 0.48 0.57 0.51 0.46 

FYM (5 t ha-1) 0.55 0.51 0.43 0.54 0.49 0.40 

FYM (10 t ha-1) 0.52 0.42 0.41 0.49 0.41 0.40 

 SEm± CD (P≤0.05) SEm± CD (P≤0.05) 

FYM at the same level as 
Gypsum 

0.010 0.036 0.007 0.024 

Gypsum at the same level as 
FYM 

0.012 0.033 0.006 0.026 



Journal of Natural Science Review, 2(Special Issue), 419-424 

 
423 

Discussion 

The result of the present investigation entitled (Farm yard manure and gypsum effects on soil 

pH and EC in a semi-arid region of Kandahar, Afghanistan) observed that 10 t ha-1 FYM 

application reduced soil pH and EC at all stages. As the FYM supplies integrated nutrients, 

which increase soil fertility, it also releases some acids in the soil and causes a decrease in pH 

and EC. Therefore, they play a role. Comparable results were found by Rathi et al., 2020; 

Sundhari et al., 2018; Khalil et al., 2015 & Sarwar et al., 2011. Similarly, the high dose (4 t ha-

1) gypsum application reduced soil pH and EC significantly at 60 and 90 DAS and were not 

significant at 30 DAS. Gypsum in the early stage may not replace Na properly, and later, it has 

affected and become substantial. Gypsum can reduce soil pH and EC; these findings were 

given by Rathi et al., 2020 Zoca & Penn, 2017 Khalil et al., 2015 Brautigan et al., 2014Sarwar 

et al., 2011 & Khan et al., 2010. 

Interaction effects between FYM and gypsum were significant on soil pH at all crop 

growth stages and were substantial on soil EC at 60 and 90 DAS of the crop. The lowest soil 

pH and EC were found at the harvest stage with the 10-t ha-1 application of FYM and 4-t ha-1 

gypsum application. As the interaction effects of both amendments are synergistic and high 

usage levels gave better results in this study, the high level of both amendments became the 

best treatment. FYM and gypsum usage together found by several researchers like Rathi et 

al., 2020 Bekele et al., 2019 Sundhari et al., 2018 Khalil et al., 2015 Prapagar et al., 2012 Niazai 

et al., 2001 as the best treatment for soil alkalinity and salinity reduction. 

Conclusion 

An experiment on FYM and gypsum effects on soil pH and EC was carried out in the old city 

of Kandahar province, and it was found that FYM and gypsum play essential roles in reducing 

soil alkalinity and salinity. Soil application of 10 t ha-1 FYM and 4 t ha-1 gypsum significantly 

reduced soil pH and EC. From the results of the present study, the application of 10 t ha-1 FYM 

and 4 t ha-1 gypsum is recommendable. However, this research was done for one year in 

Kandahar province, which needs repetition for more validation and sound recommendations. 
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