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ABSTRACT 

A. A. Ansary. 2007. Reclamation of Sodic Soils through Vermitechnology. J. Soil. Nature. 1(1):27-31 

Present investigations were carried out during 1998-2000 at Shivri farm of Uttar Pradesh Bhumi Sudhar 
Nigam, Lucknow, India, to study the application of organic amendments in varied combinations in sodic 
soils thereby exploring the role of earthworms in soil reclamation. Among the combinations used in the 
present investigation, amendment [VWTGMEVC] has shown significant results. Sodic soil bioremediation 
was significant in plots treated with [VWTGMEVC] “vermiwash, tillage, green manure, mulch, 
earthworms and vermicompost”, suggesting qualitative improvement in the physical, chemical and 
biological properties of the soil. The average yield of wheat and paddy crop cycle during the two years of 
trial showed a significantly greater response in plots [VWTGMEVC], compared with the control, chemical 
and FYM plots. The reduced cost of cultivation, less cost-benefit ratio and higher net income from wheat 
and paddy cultivation has been recorded through Vermitech pattern compared with the use of chemical 
fertilisers. 
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INTRODUCTION 
The role of earthworms in soil formation and soil fertility is well documented and recognized (Edwards et al., 
1995; Kale, 1998; Lalitha et al., 2000). An approach towards good soil management, with an emphasis on the 
role of soil dwellers like earthworms, in soil fertility, is very important in maintaining balance in an ecosystem 
(Shuster et al., 2000). Large extents of land in India are affected by sodic soils due to major degradation 
processes like salinization, water logging, chemical impairment and desertification (Dagar and Singh, 1994). 
The present investigation deals with the reclamation of sodic soil through the use of several organic 
amendments and highlights the role of earthworms in the process of soil restoration. 
 
MATERIAL AND METHOD 
Experiments were conducted during 1998-2000 at Shivri farm of Uttar Pradesh Bhumi Sudhar Nigam, 
Lucknow, India, to study the process of reclamation of sodic soil   through the application of several organic 
amendments in varied combinations and thereby to investigate the role of earthworms in soil reclamation. 
Cultures of Perionyx excavatus Perrier (epigeic)  and Lampito mauritii Kinberg (anecic) varieties of earthworms 
were set up in cement tanks (pH 9.5-10) and allowed to stabilise in sodic soil and were used in these 
experiments.Vermicompost and vermiwash were produced by using the process of vermicomposting with the 
above cultures.Other organic amendments like green manure (Sesbania sp.), farm yard manure (FYM) and 
mulch (Hay) were also used in experiments.  Field experiments were carried out on sodic soil to study the effect 
of organic amendments on wheat (Triticum aestivum variety Raj 3765), paddy (Oryza sativa variety CSR-
30).The experimental area (1116.3m2) was divided into 30 plots, each of size 6.1m x 6.1m in triplicate for 10 
treatments, applying combinations of organic amendments. The combinations of organic amendments set up for 
wheat and paddy are as follows: 

C = Control    

CHE = Chemical fertilisers and pesticides   

VW = Vermiwash @ 1kl/ha as soil application    

VWT = Vermiwash (1kl/ha) + Tillage 

VWTG = Vermiwash (1kl/ha) +Tillage + Green manuring (S. aculeata @ 60 kg/ha) 

VWTGM = Vermiwash (1kl/ha) + Tillage + Green manuring (S. aculeata @ 60 kg/ha) +  Mulching (4 
tonnes/ha) 
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VWTGME = Vermiwash (1kl/ha) +Tillage + Green manuring (S. aculeata @ 60 kg/ha) + Mulching (4 
tonnes/ha) + Earthworm inoculation (P. excavatus and L. mauritii in the ratio 1:2) 

VWTGMEVC] Vermiwash (1kl/ha)+Tillage + Green manuring (S. aculeata @ 60 kg/ha) + Mulching @ 6 
tonnes/ha + Earthworm inoculation (P. excavatus and L. mauritii in the ratio1:2) + Vermicompost @ 6 
tonnes/ha 

VCVWB = Vermicompost @ 6 tonnes/ha + Vermiwash as foliar spray and botanical extract for pest control 

FYM = Farm yard manure @ 6 tones/ha 
 

Wheat and paddy were harvested after 90 days. Grain yield was recorded during the period of study. Epigeic 
and anecic earthworms in the ratio 1:2 per hectare were introduced in the channel of size 6m x 0.5m (mulched 
with paddy straw) in the centre of the plots after tillage and green manuring for sodic soil bioremediation. 
Earthworm numbers were recorded at the end of the experiments by handsorting (Stöckli, 1928). Soil samples 
were collected and were subjected to physico-chemical analysis (pH, electrical  conductivity, organic carbon, 
total Kjeldahl nitrogen, potassium, sodium and calcium) (Jackson, 1958).Exchangeable sodium percentage 
(ESP) or sodicity was also calculated (Levy, 2000).Total cost of sodic soil reclamation and subsequent crop 
cycles (wheat, paddy and vegetables) were recorded in Indian Rupees (1US$= 48.41 Rupees and 1£= 75.11 
Rupees as on 1st Dec 2002) and compared with the conventional method of reclamation along with crops 
cultivated by farmers during the experimental period. 
 
RESULTS AND DISCUSSION 
In the experimental sites, at an average, the pH of sodic soil was 9.79, electrical conductivity 0.53 dSm-1, 
organic carbon 0.24 %, available nitrogen 537.6 kg/ha, available phosphate 9.0 kg/ha, available potassium 
291.2 kg/ha and sodicity (ESP) 77.66, showing the poor fertility status of the soil indicating high level of 
sodicity. Among the various combinations used in the present investigation, the amendment VWTGMEVC 
has indicated maximum reduction in pH (Table 1). The application of green manure therefore enhances the 
reclamation action of organic manures like vermicompost by improving the physico-chemical properties of 
soil and by markedly decreasing soil pH.  
There was maximum increase in organic matter and organic carbon percentage in plots treated with 
VWTGMEVC (Table 1). Increased plant litter incorporation, improved aggregation, better aeration and water 
relationships and the development of mull characteristics were observed following the establishment of 
earthworms in sodic soils.  
 
Table 1. Chemical analysis of soil 

Amendments Decrease in pH Decrease in EC Increase in OC % Increase in Av. N Decrease in 
Sodicity (ESP) 

C 0.30 0.07 -0.01 002.13 07.08 
CHE 0.40 0.07 -0.34 -462.93 09.67 
VW 0.40 0.19 0.28 227.17 50.50 
VWT 0.47 0.34 0.24 613.90 53.85 
VWTG 0.50 0.35 0.23 552.57 54.98 
VWTGM 0.63 0.33 0.22 492.80 59.21 
VWTGME 0.70 0.37 0.33 739.20 54.64 
VWTGMEVC 0.80 0.40 0.44 985.30 64.51 
VCVWB 0.67 0.41 0.27 604.80 46.44 
FYM 0.63 0.25 0.11 637.87 23.22 

(- Indicate decrease) 
 

Available nitrogen was maximum in plots treated with VWTGMEVC (Table 1) when compared to the plots 
especially with amendment [CHE] and control [C]. The application of green manure therefore enhances the 
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reclamation action of organic manures like vermicompost by improving the physico-chemical properties of 
soil and by markedly decreasing soil pH and ESP and increasing carbon dioxide, calcium and magnesium. 
The introduction of earthworms in sodic soils through a unique buffering mechanism along with mulch as 
organic cover resulted in a natural colonization and slow establishment of the earthworm population (Table 
2). 
Table 2. Earthworm numbers per square metre (Mean + SD) in sodic soil bio-remediation plots (Number of earthworms 
inoculated: L. mauritii : 42 and P. excavatus : 21) 

Number of earthworms per square metre Sl. No. Amendment 

L. mauritii P. excavatus 
1 VWTGME 91.70 + 16.26 44.80 + 20.51 
2 VWTGMEVC 136.00 + 29.01 64.96 + 12.94 

 

Bioremediation of sodic soil was significant in plots treated with [VWTGMEVC] “vermiwash, tillage, green 
manure, mulch, earthworms and vermicompost” suggesting holistic application of organic inputs qualitatively 
improve the physical, chemical and biological properties of the soil (Table 1). The yield of wheat and paddy 
in the two trials was recorded to be significantly higher in plots subject to tillage and earthworm inoculation 
and treated with organic amendments such as vermiwash, green manure, mulch and vermicompost 
[VWTGMEVC], compared with the control, chemicals and FYM plots (Table 3 and 4).  
 
  Table 3. Grain yield of T. aestivum 

Grain yield (tonnes/ha)  
Amendment Trial 1 Trial 2 

C 0.79 + 0.07 1.09 + 0.33 
CHE 1.89 + 0.47 1.27 + 0.15 
VW 0.94 + 0.02 1.28 + 0.01 
VWT 1.04 + 0.22 1.28 + 0.01 
VWTG 1.07 + 0.19 1.28 + 0.02 
VWTGM 1.33 + 0.01 1.29 + 0.01 
VWTGME 1.47 + 0.01 1.55 + 0.29 
VWTGMEVC 1.80 + 0.29 1.56 + 0.30 
VCVWB 1.76 + 0.39 1.20 + 0.18 
FYM 1.07 +0.05 1.31 + 0.48  

  Table 4. Grain yield of O. sativa 
Grain yield (tonnes/ha) 

( /h )
 

Amendment Trial 1 Trial 2 
C 1.12+ 0.07 1.39 + 0.31 
CHE 1.49 + 0.17 1.74 + 0.003 
VW 2.16 + 0.09 2.39 + 0.09 
VWT 2.22+ 0.29 2.45 + 0.34 
VWTG 2.34+ 0.08 2.52+ 0.51 
VWTGM 2.39 + 0.53 2.72 + 0.07 
VWTGME 2.44 + 0.12 2.77+ 0.29 
VWTGMEVC 2.54 + 0.32 2.84 + 0.70 
VCVWB 1.89 + 0.27 1.90 + 0.34 
FYM 1.31 + 0.05 1.67 + 0.01  

 

The cost of sodic soil bioremediation using organic amendments was considerably less compared with the 
conventional method of reclamation by the use of gypsum; this is attributed to reduced cost of inputs (organic 
amendments) as these are locally available (Table 5).  
 

Table 5. Economics of Sodic soil bio-remediation through Vermitech per hectare in comparison with the conventional 
method of reclamation (Indian Rupees) 

Description of work Vermitech (Organic) Conventional (Chemical) 

Ridge (Bund) preparation 990 990 

Irrigation channel 264 264 

Field drains - 100 

Link drains - 759 

Leveling and reclamation amendments 627 627 

Water and electricity 1190 1190 

Organic amendment package [VWTGMEVC] 736 - 

Gypsum @ 10 tonnes/ha (Rs 192/tonne) - 1920 

Total cost 3,807 5,850 
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High level of sodicity that arise from anthropogenic processes like improper land management practices, 
deforestation and inadequate drainage (Rengasamy and Olssen, 1991; Fitzpatrick et al., 1994).The results 
correlate well with earlier studies (Patcharapreecha et al., 1990), on the effects of amelioration treatments of 
saline soils where application of compost was the most effective followed by mulching compared to that of 
gypsum in reclaiming saline soils. Amending soil with vermicompost showed alteration in pH as also reported 
earlier by Stratton et al., (1995). Introduction of earthworms in sodic soil resulted in the production of humic 
acid during decomposition, thereby reducing soil alkalinity in terms of pH; as was also observed by 
Patcharapreecha et al., (1990).  
 

The application of green manure therefore enhances the reclamation action of organic manures like 
vermicompost by improving the physico-chemical properties of soil and by markedly decreasing soil pH and 
ESP and increasing carbon dioxide, calcium and magnesium; these conclusions correlate well with earlier 
studies (Patcharapreecha et al., 1990). The effectiveness of vermicompost in sodic soil reclamation is due to 
the production of carbondioxide and  humic acids, a drop in redox potential and the replacement of 
exchangeable Na+ ions by Ca+2 ions leaching out of the root zone; thus reducing the ESP (Dagar, 1995). 
 

Vermicompost application in the wheat-paddy cropping system has been reported to increase crop yield 
(Sharma and Mittra, 1991; Ismail, 1997), which correlates with the present study where higher yield was 
recorded with the use of organic amendments compared with chemical fertilisers. This is because nutrients 
present in vermicompost are readily available to the plants (Rajkhowa et al., 2000). Addition of mulch and 
establishment of earthworm population leads to easy transfer of nutrients and their availability to the plants 
(Robinson et al., 1992). Increase in crop production is due to improvement in the physical, chemical and 
microbiological characteristics of soil by the combined benefits of organic amendments (Selby et al., 1989). 
Many workers have demonstrated that earthworms inoculated in the soil increased plant growth and yield of 
crops (Lavelle, 1992). 
 

The reduced cost of cultivation, less cost-benefit ratio and higher net income from wheat and paddy 
cultivation through Vermitech compared with the use of chemical fertilisers (Tables 6 and 7) correlates with 
earlier work on the economics of crops like peanut (Archis hypogaea) and brinjal (Solanum melongena) by 
organic methods (Ismail, 1997). Organic farming has proved to be environment friendly, sustainable and cost 
effective (Reganold et al., 2001). 
 
  Table 6. Economics of Wheat (T.  aestivum) cultivation 

Sl.No Details Vermitech 
(Organic) 

Conventional
(Chemical) 

I Selling price of wheat 
per kg* 8.00 8.00 

II Average yield (kg/ha) 1681.50 1580.50 
III Gross income /ha 

(I x II )   13452.00 12644.00 

IV Cost of production   8876.00 9733.00 
V Cost of production/kg 

( IV / II)  5.28 6.16 

VI Net income/ha 
(III – IV)   4576.00 2911.00 

VII Cost benefit ratio 
(III / IV) 1:1.51 1:1.30 

* Selling price for this variety taken as Rs 8/kg for both. This 
wheat variety sells at Rs 8/kg in UP. Organically grown crops, 
however, fetch a better price in the market. 

 

  Table 7. Economics of Rice (O. sativa) cultivation 
Sl.No Details Vermitech 

(Organic) 
Conventional
(Chemical) 

I Selling price of paddy 
per kg* 10.00 10.00 

II Average yield  (kg/ha) 1770.50 1617.00 
III Gross income /ha 

(I x II )   17705.00 16170.00 

IV Cost of production   11600.00 12735.00 
V Cost of production/kg 

( IV / II)  6.55 7.87 

VI Net income/ha 
(III – IV)   6105.00 3435.00 

VII Cost benefit ratio 
(III / IV) 1:1.53 1:1.27 

* Selling price for this variety taken as Rs 10/kg for both. This rice 
variety sells at Rs 10/kg in UP. Organically grown crops, however, 
fetch a better price in the market. 
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