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ABSTRACT 

Sodic soil characterized by presence of excessive amount of sodium salt to a 

level that can adversely affect soil texture, structure, productivity and nutrients 

availability for plants. Sodic conditions are expected to adversely affect soil 

because these conditions lead to poor ventilation, limited root development, 

and increased root diseases. In an agricultural perspective, enough 

exchangeable sodium present in soil has a negative effect on the growth of the 

plants. The plants, growing in sodic soil, generally exhibit accumulation of 

Na+ and inhibit uptake of other essential nutrients, especially Ca, N and P 

which exerts poor growth and yield. In India, about 6.9 mha area is subjected 

to salt stress of which about1.2 million ha. is in Uttar Pradesh (Gupta et,al 

2014).The focus of the reclamation efforts is the treatment of the soil surface, 

15cm of the soils with approximately 6-12 t/ha of gypsum – depending on the 

severity of sodicity of the soils.  This is accompanied by the retention of as 

much irrigation or rainwater on the surface through the construction of the 

field bunds and the improvement of the drainage system to facilitate the 

removal of ponded surface water and shallow sub-surface water.  Although the 

gypsum dissolves slowly it in time releases Ca++ and SO4
- ions into the soil 

water solution, increasing the ionic concentration and causing the 

displacement of Na+ cations from the clay edges on which they are absorbed.  

The net effect of this is the temporary creation of saline/sodic conditions in the 

treated horizons.  With the ponding of water on the surface the salts migrate 

down the soil profile leaving relatively salt free conditions in the surface 
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horizons.  In the absence of an artificial sub-surface drainage system to 

provide positive control over the water table depths natural drainage is being 

relied to flush the salts out of the soil profile.  Depending on the chemical 

equilibrium that the salts encounter on their passage through the soils the 

desired movement of the salts may or may not happen.  For this reason long-

term monitoring of selected sites is essential, in order to trace the movement of 

salts and develop a better understanding of the dynamics of salt movement 

during reclamation.  

 

OBJECTIVES 

The main objective of soil monitoring program is to understand the rate at which 

improvements in soil conditions are being achieved after the implementation of 

reclamation program. The second purpose of this monitoring program is to observe 

the improvements in soil quality. 

 

METHODOLOGY 

Selection of sites for soil sampling is the most important decision that needs to be 

made before the beginning of the project. Site selection used all the available data on 

land use classes, water table depths, location and presence of surface drains, and agro-

climatic zones. Sites were selected by considering all important combinations of 

conditions so that these plots are truly representatives of the sodic areas of the 

districts. Sites for soil monitoring are in the middle of 10 to 40 ha of contiguous sodic 

areas in the villages. Isolated and scattered plots have not been considered for 

sampling.   

Representative farmers’ plots in each district have been selected for annual soil 

monitoring; resulting to give a total of 45 (Farmer’s Plots) soil monitoring sites.  In 

each districts 12 plots have been selected, from sodic land with two plots each from 

class B+, B and eight plot of C categories.  Another set of plots have been selected 

from non-project sodic land with one each from landuse class B+, B, and C.  Soil 

samples would be taken from three locations within each plot. Soil samples are taken 

before and after reclamation following the harvesting of Rabi crop in the month of 

May/June from three locations within each plot. Keeping in view the great spatial 

variability in the properties of sodic soil, the location of each sampling point from 

bund/corners of the monitoring plots are noted. Soil samples are collected from of 0-

15, 15-30 and 30-60 cm depth from  two sampling location in each plot, while from 

third location, soil samples are taken upto a depth of 120 cm (60-90 and 90-120 cm) 

also in each plot. Thus a  total number  of 12 samples are collected from each plot. 

Samples are analyzed for the parameters described in PIP (pH, EC, and Organic 

Carbon), following standard methods. The size of plot selected is about 0.2 ha. A total 

390 plots have been selected in 26 districts sites as per criteria from B+, B & C class 

lands.  
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Table. 1: Sampling plots in different districts 

District No. of Plots (UR) No. of Plots (NUR) Total 

C B B+ C B B+ 

26 0 0 0 0 0 0 0 

 

Table.2: Details of soil samples (asm) collected & analysed 

1st year 2nd year 3rd year 4th year 5th year 

3628 2805 4278 4278 4278 

 

Tab.3: Year wise soil quality improvement 

Year Soil quality of upper sub horizon 0-15 cm. soil depth 

pH EC (dS/m) OC (%) 

1st year (2011)* 10.49 2.80 0.00 

2nd year (2012 9.60 1.04 0.14 

3rd year (2013) 9.33 0.70 0.20 

4th year (2014) 8.75 0.57 0.23 

5th year (2015) 7.90 0.63 0.31 

(*Base line data) 

 

Fig.1: Decrease in pH of sub horizon 0-15 cm. soil depth reclaimed sits from 2011 to 2015 
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Fig.2: Decrease in EC of sub horizon 0-15 cm. soil depth reclaimed sits from 2011 to 2015 

 

 

Fig.3: Increased in Organic % of sub horizon 0-15 cm. soil depth reclaimed sits  

from 2011 to 2015 

 

 

Fig.4: NDVI value of reclaimed plots in Village Karholi ,District Farrukhabad 

 

Above fig.4 showing Normalized Difference Vegetation  Index (NDVI)  value of 
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2013 to 2018 and on the basis of chemical analysis organic carbon of this plot reached 

0 to 4%. It’s trying to correlate of soil quality improvement of reclaimed plot with 

NDVI value of crop on satellite data of both seasons. 

In above same graphical illustration NDVI value of (Kharif) Aug-Oct 2015 year 

found 0.3 reflecting drought year which is less than other year NDVI value. (NDVI is 

a well-established and commonly used vegetation index in studies using remote 

sensing data because it is roughly correlated with green plant biomass and vegetation 

cover). 

 

CONCLUSION 

The soil monitoring results of pre-reclamation plots (year 2011) and five years after 

reclamation indicate that there is an improvement in soil quality in the surface horizon 

(0-15 cm) with significant reduction in pH and EC values in all the districts. The 

reduction in electrical conductivity after reclamation in majority of the cases is much 

more rapid, which is because the soluble salts are leached out easily.In under 

reclamation (UR) plots, the reduction in pH values to some extent and electrical 

conductivity to a larger extent has resulted in the significant improvement of soil 

quality and thereby creating relatively favourable environment for growing of 

crops.In UR plots, 86% of the total C category plots shows good improvement while 

another 9.6% plots showed improvement in soil quality initially but the soil quality 

started deteriorating afterwards due to follow up and farmer stop practices . The 

remaining 2.4% plots have not shown any improvement. The reasons identified are 

poor surface drainage, high water table & discontinued cropping.In B category plots 

86.5% of the total shows good improvement while another 9.61% plots showed 

improvement in soil quality initially but the soil quality started deteriorating 

afterwards due to similarly C category plots.The remaining 3.4% plots have not 

shown any improvement. The reasons identified are poor surface drainage, high water 

table & discontinued cropping.Same above in B+ category plots 90.34%shows good 

improvement while another 9.61% plots showed partial improvement in soil quality 

assessment. 

The soil monitoring results of pre-reclamation plots and five years after reclamation 

indicated that there is an improvement in soil quality in the sub-surface horizon (0-15 

cm) with significant reduction in pH and EC values in all the districts. The reduction 

in electrical conductivity form 2.8 to 0.6 dS/m after reclamation, in majority of the 

cases is much more rapid, which is expected since the soluble salts are leached out 

easily. The reduction in pH values 10.49 to 7.9 to some extent and electrical 

conductivity to a larger extent has resulted in the significant improvement of soil 

quality and thereby creating relatively favorable environment for growing of crops 

and organic carbon increased 0 to 0.31 % in C class reclaimed soil and in some sites 

observed organic carbon reached 0 to 0. 42%. 
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