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(REHABILITATION OF GYPSUM MINED WASTELANDS IN THE I~IAN DESER1] 

Gypsum Mining in the Indian Desert 

In the Indian Desert 111ining is second in 

economic inlportance only to agricultur1e. 

The estinlated .S"ypSLl111 deposits in the 

region are 970 nlillion t.onnes (about 90(fe 

of national reserve). The ann ual 

production in 1992-93 \\Tas 19 million 

tonnes \vhich is about 95(* of the national 
• product.ion. The gypsunl is used in the 

lllanufacture of celneni; fertiliser, plaster 

of Paris, Pottery, sulphuric acid, used as 

building plaster and for reclanlation of 

alkaline soils. 
.... 
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III Effects of Mining 

rvlosl. of the· gyp, urn 1111neS fo11 o\\r stri p 

111ining operation:--:. The ullscipntiiic Ininin~ 

and thp £lb8f'llCe of cnvironn1cnt;d 

prot(lction nlet1SUres cause the dpstrl1ct]ull 

of lnnd re~Ollr('(_lS uiz., dCJnudation of' 

veget.ative cover. IO:-5~ of level and UIH:.'Vt 'l1 

topography_ depll'tion of \,'ater reosurCl· .... . 

poor 'oil conditions and loss of soil fabric. 

lo~~ of f(,J'tilfl land. ~urrace cru~ting a I1d 

so.i 1 erosion, (:'tc. Stand, growth and yield of 

crops a1' 1 VC'l'y poor on nllncd sllrfurl' . 

These lands. if left Ll~ such, \\ ould renl~liJl 

u 11 u~ab](\ t()r een t llri e~. f{eba bi lit.ation or 
~ucb draslicallv disturbed lands 1:-; ;l 

C b ( d ] en &;j n g t iJ s k j n dry] il 11 d.~ d lJ (:' 1 0 1 h II 

b~lrsh enVir011111ental conditions and thE! 

lack of [) suitable technology'. 
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Objective 

The objective of thj~ study iH to provide an 

ecological si tc ~tHbilit.y in terln~ of n 

di verse vegetative cover that is capable of 

enhancing a favourable soil envirOlllnent 

\,vithout continued inputs of \\'o.tcr and 

fertili~er and \vithuut t.he requirenlent uf 

protect ion froln anilnal ll~e. 

Rehabilitation Philosophy 

The rehahilitaLion of gypSUlll l11ined 

\vH~teland can be aci1icyed through an 

optin1Ul11 cOlnbination of rain\VatL'r 

harvfl~ting. soil profile I11odification and 

appropl~iate plClnt species. A silvipastoral 

syste1l1 htl~ heen de.~jgend .~o a~ tn 

c:olllplelllent thp anilnal gra/ing ne ")cls uf 

the loral popul:lt.jon. 
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Study Area 

The gypsum mme IS located at Kavas 

(25.5DN, 71.4DE) m the west Rajasthan. 

The project site covers 26 ha area. The 

average annual rainfall IS 265 mm, 

generally occurnng during June­

September as summer monsoon rainfall., 

The area has a mean daily maximum 

t t of 35DC empera ure and minimum 

temperature of lSDC. The region IS 

susceptible to frost during winter. The 

gypsum is a sedimentary deposit which 

,occurs in the area as a seam or band 

intercalated with, sand and silty materials 

and is of recent to sub-recent origin. The 

gypsum bed, overlain by thin sand cover, is 

generally flat and occurs at a relatively 

lower elevation than the surrounding area. 
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Rehabilitation Measures 

The actual rehabilitation 

involves the following steps: 

Step 1. Landshaping 

procedure 

The surface of the disposed gypsum mine 

'spoils shaped into terraces and slopes for 

providing a catchment for harvesting 

precipitation 

transplanting 

and a 

saplings. 

. terrace for 

The rainwater 

harvesting techniques are microcatchment, 

half-moon terraces, and ridge and furrow. 

Step 2. Soil Profile Modification 

The planting was done in auger holes of 15 

cm diameter and 1 m depth. The auger 

holes were filled· up with necessary growing 

medium', consisting of a mixture of fine 

sand, farmyard manure and top soil in 

,equal proportions, 
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It is expected that the harvested rainwater, 

stored in the auger holes, would keep the 

rootzone moisture to an optimum level. 

Step 3. Plantation 

The planting of a mixture of trees (12 

species), used as top feed, shrubs (10 

, species), used for animal browsing and 

nitrogen fixation, and grasses (2 species) 

used for land stabilization and animal 

grazing IS appropriate. The trees and 

shrubs were planted at Sm x Sm spacing. 

The mi,xture of trees, shrubs and grasses 

enhances soil fertility an? stability, and at 

the same time, are agriculturally useful. 
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Some Results at Kavas 

Annual rainfall recorded during 1992-97 

varied between 178 and 481 mm in 10-46 

rainy days (rainfall > 2.5 mm day-I). 

A ten-fold increase in EC in gypsum mine 

spoils compared to normal soil was noticed. 

The organic carbon, P and K decreased 

sigI?-ificantly in. the mine' spoils.' The 

gypsum mine spoils showed adequacy of 

Ca, Cu, Fe, Mg, Mn,. and Zn. Con­

centrations of Cd, Mo and Se are below 

toxic levels whereas exceptionally high B 

content may lead to potential phytotoxicity 

III the growing medium. 
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The monthly averge soil moisture storage 

was the highest in the half-moon terraces 

(4.6 %) followed by the microcatchment 

(4.4 %), and the ridge and furrow / planted 

control (4.2 %). The unmined control 

recorded the lowest (2.9 %) monthly 

average soil moisture storage whereas the 

unplanted control recorded the highest, 

since there were no vegetation to utilize 

the stored soil moisture at the later site. 

Further, the soil moisture storage in 1995 

plots 'was about two times the '1992 plots. 

This is because the fully grown plants in 

1992 block utilized more soil moisture than 

the younger plants in 1995 block. 

Soil moisture (%volume) 

121----------------------------------------, 

Monthl 
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o MCWH X HALF-MOON ., RIDGE AND FURROW 

SOIL MO~STURE 'STORAGE, J~96 
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Based on the gro\\)th pCrfOrJllanCe the 

suitable plant species for gypSUlll nline 

reclamation are : Acacia I1llhica, Acacia 

torti/is, Azadirachta indica, Cercidiurn 

fioridlll11, Dichrostachys nutans, Prosopls 

cineraria, Salvadora uleo£de.';, Salvodnra 

~ persica and Tcunarix apliyUa. N ntural 

r~generation of native plant species have 

indicated successful progTession in tern)~ 

of specie richness evenness (1 nd diversity. 
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Cost of Rehabilitation 

Gypsun1 111ined area reh~lhilitation cost~ 

Rs. 10,:2501- per ha \vhiC'h includes the 

expenditure on re~etlr("h ~d~lJ. 

Our ( ___ oa l 

1. (;rl'l}lling' dra:-;tici.llly di~turhl'd land 

ell! } to strip 11lining. 

2. U nd(_lrst anding l1tH\, t () a LLnin sus­

tllinahlt· reeLun:tlioll plant C0l11I11Unitv 

.<..; v~ t l}Jn.~, t 11 lCJ . 

:3. Hcastorin<Y (.~nvinlll]nL'nt. 
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