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ABSTRACT 

Agricultural productivity is supported by good soil, which in turn promotes plant 

and animal growth. A healthy plant gives good yield and helps in socio-economic growth. 

Soil degradation in terms of salinity, alkalinity, acidification, and erosion cause reduction 

in productivity and as a result affect the human life. Use of soil amendment is one of the 

soil conservation measures in which soil physico-chemical properties are enhanced in 

shorter period and lesser cost in comparison to other measures. Gypsum is an inorganic 

soil amendment, which is used to reclaim alkaline soils, enhance soil physico-chemical 

properties, and reduce soil erosion and runoff. The basic advantage of gypsum is that it 

meets the other needs of former in terms of affordability and accessibility. Optimum 

application rate of gypsum and its blending with other soil amendments such as biochar, 

lime, rice straw etc. can enhance its properties to reduce soil degradation and improve 

vegetation growth. 
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INTRODUCTION 

Soil erosion and quality declination are the most severe environmental issue on 

the planet (Anh et al., 2023; Kushwaha and Kumar, 2016, 2017a, b). Out of India's total 

328 Mha of land, 147 Mha are thought to have degraded soil, and 16.4 t/ha of soil is 

thought to be lost to erosion per year (Bhattacharyya et al., 2015). To improve the 

physico-chemical characteristics of soil and lessen soil erosion, a number of agronomic 

and engineering measures are in use (Groffman, 1997; Mal, 1994; Sanders, 1986; Singh 

at al., 2020). To boost agricultural output, which is greatly impacted by the physico-
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chemical qualities of the soil, people implement all soil conservation methods on 

agricultural fields. 

Various types of soil amendments have been considered during the last few 

decades to improve the physico-chemical characteristics of soil and prevent runoff and 

soil erosion (Filho et al., 2020; Kumar and Saha, 2011; Kushwaha and Kumar; 2021). To 

enhance and sustain the qualities of the soil, a soil amendment is added, which will 

subsequently lead to greater plant development and yield (Lal, 2008; Waddington, 1992). 

In general, there are two types of soil amendments i.e. organic and inorganic. Inorganic 

soil amendments have a less impact on soil physical characteristics than on soil chemical 

characteristics. 

Gypsum is a well-known inorganic soil amendment for restoring alkaline soils and 

meeting other needs of researchers, such as affordability and accessibility. Effect of 

gypsum on preventing soil erosion and runoff are particularly important, especially on 

sloping land (Filho et al., 2020; Kim et al., 2017; Kumar and Saha, 2011). The value of 

gypsum in the soil was demonstrated in a number of literatures. By utilizing gypsum, 

polyacrylamide (PAM), or a mixture of the two, Kumar and Saha (2011) increased the soil 

quality by lowering its erodibility on steep slopes. Gypsum use, as opposed to 

polyacrylamide, significantly reduced soil erosion, runoff, and nutrient losses, according 

to Kumar and Saha (2011) research. In addition to this, Kumar and Saha (2011) showed 

that gypsum was a cost-effective soil supplement and recommended using it in 

conjunction with PAM to reduce runoff, soil erosion, and losses of available nitrogen, 

phosphorus, and potassium. To study the impact of lime and gypsum on a sandy clay loam 

soil, Filho et al. (2017) conducted a long-term field trial using no-tillage farming. 

According to Filho et al. (2017), applying phospho-gypsum increased the stability of 

macro-aggregates in sub-soil layers. Improved soil particle arrangement, increased 

porosity, and a decrease in soil bulk density were all results of increased aggregate 

stability. 

By using gypsum and rice straw compost, Kim et al. (2017) restored the quality of 

the soil in coastal tidelands and demonstrated how it reduces soil bulk density by 

enhancing soil porosity. Gypsum and cow dung manure were employed by Filho et al. 

(2020) to restore saline-sodic soil. The problem of saline-sodic soils, which reduced 

agricultural productivity and damaged farm machinery, cannot be solved by using 

expensive pesticides and fertilisers. To observe how amendments affected the soil, they 

employed a percolation column. Kebede et al. (2020) applied PAM in blended form with 

gypsum and lime to reduce soil erosion and to improve soil productivity in acidic soil. 

PROPERTIES 

Gypsum used in agriculture has the molecular formula calcium sulphate dihydrate 

(CaSO4.2H2O). Gypsum is an inorganic soil improvement that works to bond the soil 

particles on the surface (Kumar and Saha, 2011). Gypsum was discovered to lower soil 

pH and boost electrical conductivity. Gypsum is primarily a calcium supplier for the soil; 
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hence it has a variety of specialized agronomic purposes. In sodic soils, it serves as a soil 

conditioner. Gypsum and biochar together increase the physico-chemical characteristics 

of the soil. Combining gypsum and biochar improves ability of biochar to break down 

organic matter, lower soil pH, and raise soil moisture content. 

Gypsum also lessens soil erosion, runoff, and nutrient and carbon losses 

significantly. Additionally, it has been discovered that the behaviour of gypsum with PAM 

is particularly effective at regulating soil pH, electrical conductivity (EC), soil erosion, 

runoff, and fertility loss. Gypsum and PAM together were discovered to be superior to 

their solo applications. Additionally, it was found that applying gypsum to the soil surface 

rather than blending it with soil in is preferable (Kumar and Saha, 2011). Impact of 

gypsum on biomass has not yet been found to be particularly noteworthy. However, its 

blended form with other amendments, such as biochar, PAM etc. can promote the 

increase of biomass.  

APPLICATION RATE AND COST 

Before using powdery gypsum in the field, it is crucial to determine the ideal dose. 

Random dosage application might have negative effects in the fields. According to a 

scientific perspective, choosing the right dose of the amendment can benefit from a 

thorough and current evaluation of earlier studies. According to Kumar and Saha (2011) 

and Kushwaha et al (2021) reports, powdery gypsum should be applied at a rate of 2.5 

t/ha and 5 t/ha, respectively. According to other earlier studies, the application arte of 

gypsum should be in the range of 2.5 to 5 t/ha. Gypsum should normally be applied to 

bare soil surface rather than being mixed in with the soil (Kumar and Saha, 2011; 

Kushwaha et al., 2021). Fig. 1 showed the surface application of gypsum in an 

experimental plot. Cost of recommended doses of gypsum is given in Table 1. 

 

Fig. 1 Surface applications of gypsum 
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Table 1 Total cost of recommended doses of gypsum 

Application rate (t/ha) Cost of gypsum (Rs./kg) Total cost (Rs./ha) 

2.5 8/- 20000/- 

5.0 8/- 40000/- 

 

CONCLUSIONS 

For the restoration of alkaline soils and to satisfy the financial needs of farmers, 
gypsum is a highly recommended soil amendment. Gypsum should be applied on the 
surface rather than being mixed into the soil. Ability of gypsum ability to bind soil 
particles on the surface and lower runoff, erosion, nutrient loss, and soil pH is dependable 
and effective. Gypsum has not been found to have a substantial impact on biomass growth 
to date, but when combined with other amendments such biochar, PAM, manure, rice 
straw, lime, etc., it can increase biomass growth and improve the physico-chemical 
characteristics of degraded soil. 
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