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Varietal assessment in partially reclaimed sodic soil 

 
Anant Kumar, Rashmee Yadav, Ankur Jha and Indrapal Singh 

 
Abstract 
Assessment of scented sodic salt tolerant variety of paddy. KVK, Auraiya in U.P. conducted an On Farm 

Trial to assess the yield effect and low net return in paddy grown in partially reclaimed sodic soil. 

Introduction of CSR-30 is compared with salt tolerant variety CSR-36 and the local variety Kranti grown 

by farmers. The results showed the grain yield of 45.82 q/ha in case of CSR-30 as compared to 51.45q/ha 

in case of CSR-36 & 42.24 q/ha in case of Kranti. In spite of low yield in CSR-30, that net return/ha is 

found to be high i.e., Rs. 17894/- as compared to Rs. 16246/- in case of CSR-36 & Rs. 12282/- in case of 

Kranti. This might be due to the reason that scented salt tolerant variety of paddy fetches higher price in 

the market as compared to other non-scented salt tolerant variety of paddy.  

Problem definition: Low yield of rice due to sodic soil. 

 

Keywords: Low yield, sodic soil, partially reclaimed 

 

Introduction 

Rice-wheat is a major cropping sequence in the Indo-Gangetic Plains (IGP) of South Asia; 

covering over 13.5 million ha in Bangladesh, India, Nepal and Pakistan and source of 

livelihood to millions of people. The problems of post Green Revolution due to intensive 

farming, imbalance use of fertilizers and faulty irrigation practices cause soil degradation and 

depletion of soil organic carbon (SOC), water resources and environment pollution leading to 

stagnation or decline in yields of the rice-wheat cropping system (RWCS) in many parts of 

South Asia. Cultivation of conventional puddled rice has led to over-exploitation of 

groundwater leading to an alarming fall of water table in many parts of North-western India. 

This necessitates for immediate solution through adoption of best management practices for 

improving soil and environment quality, and maintaining ecosystem services. As an alternative 

to conventional practices, CA have shown its effectiveness in sustaining and improving 

productivity of RWCS at the same time preserving scarce natural resources such as energy, 

labour, time, water and environment quality. Thierfelder and Wall (2009) [14] showed the 

efficiency of CA systems in slowing down the soil physical, chemical and biological quality 

degradation while reducing cost of production. Sustaining productivity of RWCS cannot be 

maintained unless the declining trend in soil fertility resulting from the nutrient mining by 

these crops is replenished. Increasing fertilizer costs as well as shrinking sources of organic 

manures (e.g. farm yard manure) along with inadequate input availability caused suboptimal 

nourishment of agricultural soils. In IGP of North-west (NW) India nearly 44.5 Mt rice 

residues and 24.5 Mt of wheat straw are burned annually. Burning of crop residues is a serious 

concern in NW India as major N, S and C fractions in the residue are lost during burning and it 

accelerates the losses of organic matter, increases CO2 emissions, and reduces soil microbial 

activity. Crop residues retention at soil surface conserves soil and water for sustaining crop 

production and increases SOC, thereby improving soil properties such as soil structures, cation 

exchange capacity, water holding capacity and lower bulk density. In this aspect, CA could be 

a better alternative which not only utilizes crop residues at the same time recycles plant 

nutrients in soil, improves soil properties and provides environmental benefits by avoiding in-

situ burning. Furthermore, the conventional puddled transplanted rice (PTR) requires large 

amount of energy and labour as well as consumes larger quantities of irrigation water, and 

affects physical and chemical soil properties thereby adversely influencing productivity of the 

succeeding upland crop (e.g. wheat). This calls for development of a crop production 

technology throughout Asia to explore rice production technologies that will avoid puddling, 

require less water, save labour for transplanting, maintain rice yield potential and are 

environmentally friendly. Direct dry seeding of rice (DSR) into soil has proved to be an 

appropriate alternative to manually transplanted PTR.  
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Maize due to its higher water use efficiency can be an 

excellent alternative to PTR in NW India where lowering of 

ground water level is a grave concern. Mungbean grown in 

between wheat and rice is beneficial in enhancing the carbon 

and nitrogen concentration in soil thereby improving the 

overall soil quality (Singh et al. 2015) [13]. Information on soil 

properties, especially physical properties and nutrient 

availability under different agricultural management systems 

is essential for sustainability of the systems. There is an 

improvement in numerous parameters of soil health (physical, 

chemical and biological quality) under conservation tillage by 

increasing carbon and nutrients concentration at the surface 

soil. Advantages of zero tillage (ZT) after burning or removal 

of crop residues in the RWCS were reported in the IGP, 

particularly in NW India (Erenstein and Laxmi 2008) [7]. In 

most of the cases ZT is practised in wheat for the timely 

sowing of wheat, control of Phalaris minor, reducing cost of 

cultivation and water saving without taking into account 

improvements in soil properties and nutrient availability. 

Studies on changes in macro and micro nutrient availability as 

well as soil properties under different CA-based practices in 

RWCS are very limited. Information on changes in soil 

properties and nutrient availability as well as nutrient savings 

through nutrient omission experiment under different CA-

based practices in IGP is also limited. Therefore, an attempt 

was made to study the effect of CA practices on selected soil 

properties and nutrient availability and nutrient (N and K) 

savings after 4 years of cereal-based cropping systems in 

western IGP of India. 

Reclaiming Sodic and Saline-Sodic Soils Sodic and saline-

sodic soils are reclaimed by replacing the exchangeable 

sodium with calcium. This is commonly accomplished by 

adding gypsum, since it is relatively soluble and inexpensive. 

However, if the soils are naturally high in calcium carbonate 

(lime), fine-ground elemental sulfur or sulfuric acid can be 

applied without having to apply calcium directly to the soil. 

The sulfur, with the aid of soil microbes, will oxidize in the 

moist soil to form sulfuric acid, which will dissolve the lime, 

making its calcium available in solution to replace the sodium 

on the soil exchange sites. This is a fairly slow process, 

dependent on the exposed surface area of the sulfur particles. 

Sulfur should be mixed into the surface layer of the soil. Acid 

can be applied to the soil or injected into the irrigation water. 

Care must be taken to ensure that the calcium reaches all 

depths designated for reclamation. Saline-sodic soils should 

be leached with good-quality (low-sodium) water after 

treatment with calcium-bearing amendments or sulfur. As 

with saline soil reclamation, adequate drainage must be 

maintained for both sodic and saline-sodic soils to flush 

sodium out of the system (Horneck, et al. 2007) [10]. 

Restoration of sodic and saline-sodic soils is a slow process. 

Reclamation will occur sequentially with depth as the calcium 

saturates the cation-exchange sites and moves down through 

the soil profile. Therefore, if deeper reclamation is desirable, 

you need to add sufficient gypsum to ensure that reclamation 

extends to the full desired depth. However, it is best not to 

apply the gypsum all at once. It is better and more effective to 

add the gypsum in annual increments until the desired 

exchangeable sodium percentage (ESP) is reached at the 

desired depth. Organic materials such as composts and 

manures as well as salt-tolerant cover crops can be helpful in 

maintaining surface soil structure/aggregation for adequate 

infiltration and completion of the reclamation process (Davis 

et al. 2014) [6]. Continued monitoring of salinity and sodicity 

is also recommended. Basically, reclamation or improvement 

of sodic soils requires the removal of part or most of the 

exchangeable sodium and its replacement by the more 

favourable calcium ions in the root zone. This can be 

accomplished in many ways, the best dictated by local 

conditions, available resources and the kind of crops to be 

grown on the reclaimed soils. If the cultivator can spend very 

little for reclamation and the amendments are expensive or 

not available, and he is willing to wait many years before he 

can get good crop yields, soil can still be reclaimed but at a 

slow rate by long-continued irrigated cropping, ideally 

including a rice crop and sodic tolerant crops in the cropping 

sequence, along with the incorporation of organic residues 

and/or farmyard manure. For reasonably quick results 

cropping must be preceded by the application of chemical soil 

amendments followed by leaching for removal of salts 

derived from the reaction of the amendment with the sodic 

soil. Soil amendments are materials, such as gypsum or 

calcium chloride, that directly supply soluble calcium for the 

replacement of exchangeable sodium, or other substances, 

such as sulphuric acid and sulphur, that indirectly through 

chemical or biological action, make the relatively insoluble 

calcium carbonate commonly found in sodic soils, available 

for replacement of sodium. Organic matter (i.e. straw, farm 

and green manures), decomposition and plant root action also 

help dissolve the calcium compounds found in most soils, 

thus promoting reclamation but this is relatively a slow 

process. The kind and quantity of a chemical amendment to 

be used for replacement of exchangeable sodium in the soils 

depend on the soil characteristics including the extent of soil 

deterioration, desired level of soil improvement including 

crops intended to be grown and economic considerations. 

 

Materials and Methods 

Assessment of seed treatment in paddy crop Location of the 

study: one village were studied namely- Makanpur block 

Bhagyanagar In through Krishi Vigyan Kendra Auraiya, in 

village 05 farmers were selected for the Varietal assessment 

in Partially Reclaimed Sodic Soil In district Auraiya UP India  

 

Results and Discussion 

 
Table 1: Comparison of scented sodic salt tolerant variety of paddy 

as compared to non-scented variety 
 

Technology Option No. of trials 
Yield  

(t/ha) 

Net Returns 

(Rs. in lakh /ha) 

T1- Kranti 
 

05 

4.22 0.123 

T2- CSR-30 4.58 0.179 

T3- CSR-36 5.15 0.162 

 

The study reveals that table no: 1 Comparison of scented 

sodic salt tolerant variety of paddy as compared to non-

scented variety of CSR-30 is compared with salt tolerant 

variety CSR-36 and the local variety Kranti grown by 

farmers. The results showed the grain yield of 45.82 q/ha in 

case of CSR-30 as compared to 51.45 q/ha in case of CSR-36 

& 42.24 q/ha in case of Kranti. In spite of low yield in CSR-

30, that net return/ha is found to be high i.e., Rs. 17894/- as 

compared to Rs. 16246/- in case of CSR-36 & Rs. 12282/- in 

case of Kranti. This might be due to the reason that scented 

salt tolerant variety of paddy fetches higher price in the 

market as compared to other non-scented salt tolerant variety 
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of paddy.  

 

Conclusion 

It is concluded that the substantial area of sodic soils in 

central plan zone, can be economically utilized by suitable 

reclamation. The soils can be reclaimed by using DSW, 

gypsum and ferro gypsum, alone or in combination with 

organics. There has been overall improvement in soil physico-

chemical properties by amendments application. Rice based 

cropping system can be profitably adopted in these reclaimed 

soils. Comparison of scented sodic salt tolerant variety of 

paddy as compared to non-scented variety of CSR-30 is 

compared with salt tolerant variety CSR-36 and the local 

variety Kranti grown by farmers. This might be due to the 

reason that scented salt tolerant variety of paddy fetches 

higher price in the market as compared to other non-scented 

salt tolerant variety of paddy.  
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