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Background
➢ During Vedic period cultivable lands were distinguished between fertile (Urvara) and

infertile (Anurvara) on the basis of productivity. The salt affected lands were called
Usara. Medieval scripts have used Usar/Kallar/Reh and other terms for salt-affected lands.

➢ The first systematic attempt to study the vagaries of the problems and the causes was
initiated by an Imperial Chemist named J.W. Leather. Leather (1906) recommended
application of gypsum along with heavy manuring for reclamation of Reh.

➢ Soil that contains excess salts which impair crop productivity is called salt-affected.
The degree of adverse effects depends upon the type and quantity of salts, soil texture, type
of crop, variety, stage of growth, cultural practices, and environmental factors (temperature,
relative humidity, and rainfall).

➢ ICAR-Central Soil Salinity Research Institute, Karnal (1969).



Extent and distribution of salt-affected soils (ha) in India
S. N. State Saline soils Alkali soils Coastal saline soil Total

1 Andhra Pradesh 0 196609 77598 274207

2 A & N islands 0 0 77000 77000

3 Bihar 47301 105852 0 153153

4 Gujarat 1218255 541430 462315 2222000

5 Haryana 49157 183399 0 232556

6 J & K 0 17500 0 17500

7 Karnataka 1307 148136 586 150029

8 Kerala 0 0 20000 20000

9 Maharashtra 177093 422670 6996 606759

10 Madhya Pradesh 0 139720 0 139720

11 Orissa 0 0 147138 147138

12 Punjab 0 151717 0 151717

13 Rajasthan 195571 179371 0 374942

14 Tamil Nadu 0 354784 13231 368015

15 Uttar Pradesh 21989 1346971 0 1368960

16 West Bengal 0 0 441272 441272

Total 1710673 3788159 1246136 6744968







➢ In India, the area under salt-affected soils is about 6.73 million ha and accounting for almost 75% of saline
and sodic soils in the country. In Bihar, a state of India, out of total 92.83 lakh hectares, about 4.0 lakh ha
arable area falls under salt-affected soils.

➢ This case highlights the management of calcareous sodic soils for which pyrites are superior chemical
amendment over gypsum both in respect of yield and improved soil properties.

➢ Owing to the less/non availability of pyrite in the state Bihar, gypsum can be used as a source of sulphur to
reclaim the sodicity by the farmers.

➢ Application of gypsum provides soluble calcium and sulphur. Use of gypsum not only directly supplies soluble
calcium but also results in greater solublization of calcium carbonate of soils. Also, the reclamation efficiency
enhanced by application organic amendments.



BIHAR

 

S.No Village Area 

(ha)

No. of 

farmers

1. Birahima 2 22

2. Babutola 2 11

3. Tajpur 2 09

4. Mathaiya 2 06

5. Sirsia 2 01

Total Five 10 49

Location and beneficiary farmers

Motipur

Muzaffarpur

Field view                                   Collection of soil samples



Treatments and Methodology

T1 = Control (RDF)

T2 = 50% of GR + RDF

T3 = SPM @10t/ha + RDF

T4 = 50% of GR + SPM @10t/ha + RDF

T5 = 50% of GR + Dhaincha + RDF

T6 = 50% of GR + SPM @10t/ha + Dhaincha +  RDF

Cropping sequence:

Rice – wheat – moong

Replications: Five (No. of villages)

RDF (Recommended dose of fertilizer)-120:60:40, N:P2O5:K2O

25 kg Zinc sulphate was applied in the treatment T2 to T6.

SPM: Sulphitation Pres Mud

Operation Month

Apply amendment & 

start leaching

Mid April to 

Mid June

Sowing of Dhaincha End of April

Incorporation of green 

manure

Mid June

Rice transplanting Mid June to 

Mid July

Harvesting of Rice Last weeks of 

October

Sowing of Wheat Mid Nov.

Harvesting of Wheat Mid April



Application of gypsum and pressmud
Incorporation of dhaincha in the field

Rice transplantingStatus of RiceStatus of wheat



Yield (q/ha) of rice crop
Treatments Grain yield Straw yield

I year II year III year Mean I year II year III year Mean

Control (Only NPK) 19.8 18.8 17.5 18.7 37.4 33.39 32.06 34.3

50% of GR 23.4 24.7 21.8 23.3 43.8 42.01 39.87 41.9

SPM @10t/ha 25.7 27.0 24.0 25.6 48.0 45.67 43.75 45.8

50% of GR + SPM

@10t/ha
28.1 31.6 27.4 29.0 51.7 47.78 45.27 48.3

50% of GR + Dhaincha 31.3 33.9 31.8 32.3 56.6 50.23 47.77 51.5

50% of GR + SPM

@10t/ha + Dhaincha
36.3 40.5 36.8 37.9 63.5 56.38 53.37 57.7

S.Em± 0.8 0.9 1.0 0.7 1.1 0.9 1.3 0.86

CD (P =0.05) 2.2 2.8 2.8 2.1 3.1 2.7 4.0 2.5



Yield (q/ha) of rice crop 
Treatment Grain Straw

I year II year III year Mean I year II year III year Mean

Control (Only NPK) 19.5 18.8 18.3 18.9 32.2 31.0 30.1 31.1
50% of GR 30.3 29.1 29.0 29.5 49.3 47.3 45.5 47.4

SPM @10t/ha 31.0 30.2 30.4 30.5 50.1 48.7 46.8 48.5

50% of GR + PM @10t/ha 36.9 35.6 35.4 36.0 58.5 56.5 57.0 57.3

50% of GR + Dhaincha 39.6 39.1 39.7 39.5 61.4 60.6 58.2 60.1

50% of GR + PM @10t/ha + 
Dhaincha

45.4 45.0 45.9 45.4 67.0 66.3 68.8 67.3

S.Em± 1.5 1.3 1.3 0.9 2.3 2.2 1.7 1.7

CD (5%) 4.3 3.9 4.0 2.7 6.7 6.5 5.0 5.0



Percent increase in grain yield of rice and wheat

T1 = RDF

T2 = 50% of GR + RDF

T3 = PM @10t/ha + RDF

T4 = 50% of GR + PM @10t/ha 

+ RDF

T5 = 50% of GR + Dhaincha + 

RDF

T6 = 50% of GR + PM @10t/ha 

+ Dhaincha +  RDF



Treatment pH EC 

(dS/m)

OC (%) N 

(kg/ha)

P2O5

(kg/ha)

K2O 

(kg/ha)

T1 = RDF 8.93 1.96 0.41 115.0 20.9 184.7

T2 = 50% of GR + RDF 8.60 0.97 0.48 121.8 27.4 193.9

T3 = PM @10t/ha + RDF 8.62 0.96 0.51 126.4 28.9 199.3

T4 = 50% of GR + PM @10t/ha

+ RDF

8.54 0.93 0.51 130.3 31.9 202.5

T5 = 50% of GR + Dhaincha +

RDF

8.55 0.91 0.51 140.0 34.0 205.0

T6 = 50% of GR + PM @10t/ha

+ Dhaincha + RDF

8.48 0.88 0.53 144.9 41.0 209.3

S.Em± 0.02 0.05 0.01 4.9 2.1 6.1

CD (P =0.05) 0.07 0.13 0.02 14.4 6.1 17.9

Initial values 9.02 2.14 0.46 116.6 22.15 189.0 Changes in ESP in post harvest 
soil (PHS)

Status of soil properties in initial and post harvest soil (PHS)



Soil properties surrounding areas of the experimental locations (500 surface soil samples)



Farmers awareness programme





Conclusion

➢ The reclamation efficiency of gypsum was more when applied with dhaincha as

green manure in comparison to sulphitation press mud.

➢ The reclamation efficiency of organic amendments (dhaincha/sulphitation

pressmud) was more than the chemical amendment (gypsum).

➢ Integration of gypsum along with sulphitation press mud and/or dhaincha showed

best result with respect to improvement in nutrient availability, physico-chemical

properties of calcareous sodic soil and crop yield.

➢ Thus, the farmers could opt for integrated application of gypsum as an alternate to

pyrite along with dhaincha and/or sulphitation pressmud.



Way ahead

1. Awareness among beneficiaries/farmers

2. Availability of inputs in time

3. Site specific nutrient management

4. Development of nutrient decision tools
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Thank you all….
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