
uncil of Agricultural R search) 
JODHPUR 342 003, INDIA 



'4 Hill (4 IHi~ M -ij TfIT-~ l:?FH ~ Wtr CfiT ~ 

REHABILITATION OF LIMESTONE MINED WASTELANDS IN THE INDIAN DESERT 

Ch~(4 ~ ~ ~ fi~H, \ifl~9'" 

CENTRAL ARID ZONE RESEARCH INSTITUTE 
Jodhpur 342003, India 

1998 



Encouragement and Guidance 

A.S. FARODA 

Research Team 

K.D. SHARMA 

SURESH KUMAR 

B.K. SHARMA 

Hindi Version 

D.N. BOHRA 

Cove~ Story: The first photo depicts havoc created 

by open-cast limestone mining. The other photo 

shows a reclaimed area. 

Published by 

Director 

Central Arid Zone Research Institute 

Jodhpur 342 003, India 

Printed at 

Evergreen Printers 

C-6, Shastri Nagar 

Jodhpur 342 003 

Acknowledgement: The research IS funded by a USDA Grant: FG-ln-721 (IN-AES-681) 

2 



r 

REHABILITATION OF LIMESTONE MINED WASTELANDS IN THE INDIAN DESERT 

Limestone Mining in the Indian Desert 

In the Indian De. ert, 111injng is second in 

econo111ic ilnportance only to agriculture. 

The estinlated liIl1estone deposits in the 

region are :l2 billion tonl1e~ (about 5 (lr of 

national reserve). l'he annual product.ion 

in 1992-9:1 \vas 9 .1 Jllillion tonnes \v hieh i:3 

about 25 (7, of the national prod uction. T11e 

lill1estone is llsed [lS a flux in iron-ore. 

slnelting. 111anufacturing CC111ent, lHortar, 

linle and for paving roads. 

_,) 
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III Effects of Mining 

l\1ost of the lillle.·tone IlUIles [olIo\v 

open-cast nlining operations. The 

unscientific open-cast nlining and the 

absence of enVir011111CnLal protection 

. 111easures cause the destruct.ion of land 

res;ources viz., d(!l1 udatioll of vegetative 

cover loss of level and uneven topography. 

deplehoJ) of \vater resourcps. poor 'oj] 

conditions and loss of soi I fahric l los 

fertile land, surface cru~ting and 'oil 

ero~ion~ etc. These lands. if left as ~llch. 

"'ould renlain unusable for c lnturies. 

RehabiHtation of .:-<uch drastlcallv .. 
di~,turbecl lands is a challenbring t(l:k in 

drylands due to the harsh environnlental 

conditions and the lack of a suitabl l 

technology. 

• 

5 



f.rm "@R q -qAt ~ ~ ~ \Jj Hcp)' it WI ~ fq;rr ~ q H'fY fdCh 

31WOT illU ~ ~ qlJlq{OI qi]" ~ Cfifcfi slICjlFdCh ~ ~ m ~ 
~~qi]"~%1 

~ ~ ~ Chl ~) ~ ~ ql~c({t\q (MT ~ rfm ~\Jjlf(p:h ~ ~ 

~ it ~-l:f?lR (g.H %IT ~ "ChI' ~ m ~ %1 ~ ~ ~ 
~3fr ~ qf{ Chl 3ilq~lJCh(j1 ~ ~ ~ ~ ~ "ChI' 3iICh<:t1<i fcn7n 

rr:rr %1 

6 



Objective 

'fl1e objective of' tI i:-; :-:!tudy i~ to provide an 

ecological site Lability in t ':)rll1S of C:l 

diverse vegetative cover that is capable of' 

enhancing a favourable so; 1 en virOilrllcClt 

\vjthout continued input: of \val. rand 

fertiliser and \vitilout the r 1quir J11 o nt. 0(' 

protection froll1 anill1Cll use 

Rehabilitation PllilosoJ)hy 

The rehabilitation of lin1e:tone Ininnd . 
\vH._teland can be achiev d through an 

optinlU1l1 cOlnbiI1ation of rnin\vaf{ l l' 

harve Ling, ~oil profi] I11odifirat.i on and 

appropriate plant spccieb. A sih'ipa Loral 

:-SV.'t;Jl11 has been de~ign ·'d so a~ tu 

con1pl ll1ent the anin1al grazing nc cis or 
tb locaJ population. 
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Study Area 

The limestone mme is located at Barna 

(26.2°N, 73.5°E) in the west Rajasthan. 

The project site covers 10 ha area. The 

average annual rainfall IS 424 mm, 

generally occurring during June­

September as summer monsoon rainfall. 

The area has a mean daily maXImum 

temperature of 33°C and minimum 

temperature of 20°C. The limestone 

outcrops are of sedimentary origin and of 

Cambrian age .. 

m50 0 .............. 
Scale 

AREA, 
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Rehabilitation Measures 

The actual rehabilitation procedure 

involves the following steps: 

Step 1. Topographical Survey 

This is required for delineating the 

watershed, estimating the runoff a.nd 

designing the micro-relief modifications/ 

land shaping. 

Step 2. Compaction 

. This is required to stabilize the loose mine 

spoil and to reduce its permeability. The 

deep percolation losses of rainwater is 

reduced. 
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Step 3. Landshaping 

The surface of the disposed and compacted 

limestone mine spoils shaped into terraces 

and. slopes for providing a catchment for 

harvesting precipitation and a terrace for 

transplanting saplings. The rainwater 

harvesting techniques are half-moon 

terraces, inward sloping bench terraces 

and tear drop configuration. 

Step 4. Soil Profile Modification 

The planting pits (60 cm3
) are filled up . .. 

with necessary growing medium, 

consisting of .a mixture of fine sand/farm 

soil, farmyard manure and bentonite in 

equal proportions. It is expected that the 

harvested rainwater, stored in the planting 

pits, would keep the rootzone moisture to 

an optimum level. 
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Step 5. Plantation 

The planting of at nlixture of trees (10 

species), used as top feed, shrubs (7 

species), used for animal browsing and 

nitrogen fixation. and grasses (2 species) 

used for land stabilization and animal 

grazing is approprlate. The trees and 

shrubs \vere planted at 5 m x 5 m and 3 TIl 

X 3 nl spacing. The lllixture of trees, 
, 

shrubs and grasses enhances soil fertility 

and stability, and at the same tiule, are 

agriculturally useful. 
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Some Results at ~arna 

Annual rainfall recorded during 1991-97 

varied between 181 and 583 mm in 16-39 

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

Limestone mine spoils showed adequacy of 

B, Ca, Co, Cu, Fe, K, Mg, Mn, Na and Zn 

and deRciency of Mo, P and Se. There is a 

steady build up in organic carbon from 

0.10 to 0.25 %, available P from 7 to 15 kg 

ha-I and availabl~ K from 83 to 142 ka ha-I 

between 1992 and 1997. 

The monthly averge soil moisture storage . 
was the highest in the half-moon terraces 

(6.4%) followed by the middle of muck 

mound (5.6 %), the top of muck mound 

(4.7%), the tear drop configuration (4.4 %) 

and the base of muck mound (4.2 %). The 

~~----------------------------------------~ 

Organic 
carbon 
( %) 

IZZIIN 1992 

149 

(kgha- I ) 

ISS! I'N 1996 ~ __________________________________________ -JI 

higher soil moisture storage in the RMPROVEMENT IN MINE Sp'orL FERTILITY 
half-moon terraces and the middle of muck 

mound resulted in significantly better 

plant growth than at any other location. 
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Based on the growth performance the 

suitable plant species for limestone mine 

reclamation are : Acacia catechu, Acacia 

nubica, Acacia planifrons, Acacia senegal, 

Acacia tortilis, Azadirachta indicd, 

Cercidium floridum and Dichrostachys 

nutans. Natural regeneration of native 

plant species have indicated successful 

progresslOn III terms of specie richnes~, 

evenness ana aiversi ty. 

Soil mOisture (0/0 .olume) 
12r-------------------------------------~ 
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J F M A M J J A SON 0 

Months 

~Mound-top + Mound-middle * Mound-bale -O-Tear X RockYlurfGce 

Soi I moisture storage,1996 
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Cost of Rehabilitation 

Linlestone nlined area fl)habilitaion costs, 

Rs. 10.250/- per ha which includes the 

expenditure on research also. 

Our {}oal 

1. Greening drastically disturbed land 

due to open-cast Illining, 

2. Llnderstanding ho"v to attain sus­

tninable reclanlation plant COnlJllUnity 

systerns, and 

3. Restoring environnlent. 
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