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GEOGRAPH1CALNOTE

Landscape-soil Relationship in Part of Bazargaon Plateau,
Maharashtra

G. P. Obi Rettdy, D. Esther Shekinah, U. K. Maurya, S. Thayalan,

Jagdish Prasad, S. K. Ray and B" P. Bhaskar :

Natiotial Burcatr oi Soil Suruel' and ['and lJ'se Planrtitrg (ICAR)'

Anrravati Road, NagPur, 440 0 I 0

ABSTR\CT : A parr of Bazargaon plateau undcr basaltic landscape in Nagpur district, lvlaharrstra w8s surveycc.r 
,

at l:50,00O scale ro sturty the siit-pt]isiograptic relationship and land-use pattem. The sttdy showed that thc _area ( . ",,

comprisedmainlyofthreernicro.physiographicunits'viz.,dissected/denudedpiateau.plateau.sidedrainageflooi
and enrrenchecj valley floor. Tcn soil scries were identified in the area. A soil map was gendrated with sevcn. .'
mapping unirs at soil scrics association level. The study envisages that the different geomorphic features along 1l'r.
u,iih'parentmaterialandpedo.environmentgreatlyinfluencedthetypcofsoilsformedandinturnlhcsoil
propertieswhichaffecte<]theland.use.Anattempthasalsobeenmadetdsuggestproperlandusc'

I rrl rrx lr r<'l io

Ce ornorplrological processes 0re gcncrntly conrplex rel'lccting inter-reintionship antong

variirblc such as clirnatc, gcology, soils nnrJ vcgctation (Buol, el $t lgi3). The Dcccan trap

irnsrltic c()t1lplcx, rviriclr is prcsrrrrrcrl to hrtvc gonc lllrottgh vilt'i(,'tls tlcnutlriiionnl proccsscs 
"\ausing

tlie r'irliotrs lrltysiugrrrplrlu etltltlcs urc tlre rctiulllnlr ol'lltc "luttclscnllc rctluctlt)ll ilroccllr', r0tAlil0d

altcr sevcral erosional cyclcs (Subramanyan, i98l). The rclationship between Yarious physiographic

positions and soils determine the pcdological processes, which may have acted jointly to produce

the prcsent day landscpae. It is rvell known that dillerent geomorphic features in conjunctiof, 
,

with rype of parent matcrials influence grcatly the typc of soils formed in topographic seciucnce

under specific geo-pcdological environnrental conditions wliich is extensively documented (Kantor , .'
and Schwertmann, d974, Beckmann et al., 1974, Das and Roy, 1979). The changes in the

characterisiics of shrink-sweil soils with variations in climatic corrciiticns as well as physiographic

posirions in the Deccan basaltic terrain has been shown by Prasad er a/ (1989) and Bhattacharyya "

et al(1993). Similar typc of soils may also bc tbrmcd from different geological formations, however, i
with some minor dissintilaritics in soil characteristics (Subramanian, 1993). In contrast, a psrent

nraterial may give.risc to diff,erent soil having variability in depth, texture, available water holding

capacity, infiltration ra(e and also land use under different pedo-environments (Yadav et al.,

1998). This landscape soil relationship may be utilised for proper understanding of soil and other

cdaphic ccnditions ol a region (Vink, 1975). Such rclationship is known to be advantageous in

lcrnrs ol cxtrapolation of datn nnd instcr soii rnapping (Pol'aii et al, 1979; Shanna rt al, 1988),

Mirny workcrs lruvc shown that siliis nrirl lntrdscupcs nrc oltcn good indicntt)rs oI vcgctation of
rcgion (Bhattacharyya et al., 1992). FIowcvcr, lantlusc pat.tcrn oI a particular rcgion, cspccially
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NO.3 LAND.SCAPE-SOIL RELANONSHIP IN PART OF BAZARGAON

Vitlharbha rcgion, otvcs its upiqucness to non-soil factors. Therefore, this study is an attempt to

utlrlr,t\lru)!l tlrt l,llrlhr,irlrrr rnll inrlr,llllrrrtr ivlllt litttrltttrt lrt llrll lriltl trI llitrtttgttott Illlllttlll,

Materials and Metlrods

Thc study area lics bcrwecn 78o45'and 78"50'E iongitu<ic and 21o00'and 21o05'N latitude

(Fig. l). Thc elevation ranges lrom 464 m above mean sea level at the summit crcsts to 360 m

above ntean sca lcvei at thc entrenched vallcy [1oor. Ceologically thc area is covercd by basaltic

lava llow of Lowcr E,occnc to Uppcr Crctaccous, colntnonly known as "Traps". Tlrc arca cnjoys

scrrri-ari<l rnoist sub-tropicnl typc ol clirnatc witlt nrcan annual tctnpcraturc of 27.2nC, Tltc mcan

sunlnrcr soil temperature is 30.9oC. The mcan winter soil tcmpcrature is 24. loC. The area comes

uncler hypcrthermic temperature reginre. The mean annual rainlall is ll27 mm of which about 89

pcr ccnt is rcccivcd during thc soutlt-wcst monsoon (June-Oct.), Tlrc natural flora of the area

dominantly cornpriscs oi palas (Butca frondosa), teak (Tectona grandis), babul (Acacia arabica),

bcr (Zizt'phus jujubo), kans (Sacc/rarum spontaneanr), kusal (Heteropogan contralus) e|c.

Thc physiograpiric unirs werc dclincatcd using Survey of India toposheet bf t'SO,OOO

scale. Thcsc plrysiographic units werc chccked by travcrsing on ground and tlren the I'inal

physiographic map \\,as gcrrcrated (Fig l). A reconnaissance soil survey was carried out following
standard rncthoCology. Soil proliles wcrc cxcavatcd in cach physiographic unit and the soil

morphological ciraractcrrs(ics ivcrc sludicd systernatically as cnunciatcd by All Indian Soil and

Land Usc Survcv Stall (1970) and Soil Survcy Division Staff (1997). After correlation, soil series

nanreiy Dhaba-l rPl), Dhaba-2, Sukli (P2), Yerangaon (P6), Agargaon (P10), Dhaba-3 (Pl2), Walni-

l, Waini-2 (P9) and iv{ohegaon (Pl5) were idcntifled and their association made for a particular

physiograniric unit and finally a soil nrap of, the study area was prepared (Fig. l). Soils were

classificC according to Keys to Soil Taxonomy (Soil Survey Statf, 1998). Present land use data for
cach landscapc was also coilcctcd.

Result and Discussion

Plrvsiograpiric analysis ol thc arca showcd llrrcc broad units, vi1. (i) dissccted/dcnuded
platcau, (ii) piatcau side drpinagc, and (iii) cntrcnchcd vallcy, The disscctcd/denuded plateau was

lulthcr sLrbdividcd l'rascd on topograplric position as (a) sunrrnit, (b) lowcr plateau, and (c) shouldcr
slo[(j, 'l'i1c surrrrrit rvirs Iirrllrcr tlivirictl lrirscrl orr c()n(()rrr l)nllcnt rrrrtl posilion in Ioposctlucncc,
grrrdicnt iurd lcrtgtlr ol slopc into.surrunit crcst, tablc top sununits and isolaicd rnounds (Fnirbridgc,
1968). An cmpirical diagrarn dcpicts the major soils occurring on different physiographic unit
(Fig. 2). Thc rnorpirological properties of thc soils and present and suggcsted land-use for dominant
soil scrics arc dcscribcd (Tablc l). The geornorphology, sitc and soil chararcctcristics and social
nccds ol thc pcoplc inllucnccd thc land usc of thc arca. Duc to occurrcnce ol thc isolatcd
rttountl (l.lc) irr fi\tclrcs witlr srnall arca anrl stonincss and stony shouldcr slopcs rcstrictcd thc
l'itt tttcts lo cttl{ivirlc lltcsc lirrrtls urrrl lrurcc lltcsc rtrc sliil unrlcr forcs(s, Irr corttrnsl, tlrc cotupnrrtblc
stlils ol'ollrcr irlrysiogrlpic urrits urc hcing cultivntcd lilr ilil'lcrcnt crops.'l'his is p<tssiblc bccausc
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NO. -1 LANDSCAPE-SOIL RELAIIONSHIP iN PART OF BAZARGAON 285

ol tlrc lnrrrrcrs itcccss lo thcsc llncls (lo cultivntc rnorc urcn), irrigntion lacilirics nnd intcnsivc
agrolnangclllcnt (scctis, lcrtiliscrs etc,), whiclr furthcr aggravatc thc problcms oI erosion, etc. in
tlicsc rnarginal lands.

Exccpt pcdons ol two soil serics namcly Waini-2 (!'ertic Haplustcps) and Mohegaon (Typic
Haplusterts) all are non-caicarious. The pH ol the Kawdas soils varies from 6.6 to 6.g (neutral)
through depth. The other non-calcarious soils had pH varying from 7.4 to 7.8 (slightly alkaline).
The pH range in calcareous soils is 8.5 to 8.7 (strongly aikaline). Hence when alt the soils are
developcd over basalt or basaltic alluvium, the very firsl weathercd basalt are expected to be
clay' Expcct Sukli soiis rvhich had clay loam texture (25-28 pcr ccnt clay) occurring on eroded
surface, other soils are clal'ev, These soiis are water retentive and availablowater holding capacity
(AwC) is vcry lorv to high clepencling upon dcpth an<j clay contcnt ol the soils. Thc cation
cxchange capacitv of soiis range<I lrom 20-25 cmol (p+) per kg in Kawdas anci Sukli soils and
ntore than 40 in other soils.

I)isscctcd./Dcnudcd platcau

Swtutrit crcst

it occupies the top rnost portion of the landscape and are sinuous, nanow and constricted
in naturc' lllou-ch the surlhce ol the crcst arca is cxiremely flat, its sides shorv sharp discontinuties
with the surroundrng units. This may bc bccause of diflereence in basaltic flow and the summit
crest is occupicd b;, thc youngcst basaltic flow.

irr tlris pirrsrograplric urtit, Sukli (Sl) soil:; arc founti in nssociution witlr Dlbhn (Db-2)
scrics;iitc forirrcr bci;rg tlrc clorninant soil. Sl soils arc vcry slrallow, sonrcwlrai cxccssivcly
draincd' cjark vcllowislt brown, loamy and has subanguiar blocky structure undcrlain by weathered
basalt Thcsc sorls arc classiiied as loanry, mixcd, hypcrtherrnic family olTypic Ustoithents. Db-2 sciis are also '''er'shalloiv but bclong to the family ol Clayey, smectitic (caicareous),
itypcrtherrlric Ti'pic Ustorthcnls. Tlrc lantlscapc.soil rclarionship shows that bcing positioned at
thc irigircsl point titan tltc surrounclings, soils rrc rrorc pronc to bc crocJcd frorn site giving riselc vcry slrallo*,soiis. I

Table top sttrrttttiis

This unit has extrcme flatness and long slopc iength which favoured deep weathering dueto rclativcly greater stabilitv tiran summit c.ests. Nunrerous stones of varying tiimensions indicatethc haphazard joint pattcrns anci lracture zoncs. Slopc wash and sheet flow are predominant inthis arca, incipicnt gullics and sirallow rills dominatc rhis unit.

Dabha-l (Db-i) soi! arc founcl in associaiion with Dabha-2 (Db-2) soils. Db-l soils arernoderately dccp, clark greyish brown with subangular blocky structurc. with increasing depth,tlre soil structure tcnds towards angular blocky. It belongs to the family ci line, smectitic,lryperthernric Typic Hapiustepts. The characl.eristics of Db-i.oii. srgg.sr. that ihere is a greater
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dcgrce oi stability as sirown by grcater depth, higher degrce of weathering and in.rprovcd structure

of table top summit soils.

Isolated,l4ourtds

This unit is mostly circular and influenced by circurndenudation as the dominant.
gcomorphic process. Thcy are rclict in nature and arc remnants of erosion duc to the parailel

rctreat ol slope frorn all directions.

Yerangaon (Yg) soils are loun<J in asscrciation with Kawcias (Krt) soils. Yg soils are shaliow,

claycv, wcll drained, vcry dark grcyish brown in colour rvith subangular blocky structurc. The

canrbic horizon is loilowcd by lithic contact, It bclongs to tlre farnily oI clayey, smectitic,

hypcrtlrcrrnic Lithic I{aplustcpts. Soils of Kd scrics arc shallow, wcll to somcwhat cxccssivcly

draincd, claycy in texturc and rcddish brown in colour. Tltc structure is subangular blocky howcvcr,

granular structurc cxists above tlrc weathcrcd basalt stratc. It belongs to thc family of clayei'-

skelctal, sinectitic, hyperthernric Typic Haplustcpts. The colour of the soiis being an indicator of
the degree ol weathcring lnay suggest tl.rat the soils of the mounds have undergone higher

degrec oi rveaihering than the previous two geomorphic units (Beckmann et aL., 1974) due to the

shapc oi ihe geomorplric unit.

I-ott'c r' ltla tccrtt

-i lrc rrar.licnt is slightly incrcascd and tlrc slopc lcngtlrs arc conrparativcly shortcr. Scverc

sircct and slope wa.sh are tlre donrinant gcomorphic processes opcratirig in this unit. It has a

si;allo''r *cathc,ing zonc duc to cxccssivc crosicn.

Drirha iDb-3) soils arc l'ourrcl in association with Walni (Wl-l) and Dabha-2 (Db-2). Db-3

soils rr-c sirallorv, wcll draincd, ciaycy, very dark grcyish brown, subangular blocky structurc and

;clongrnr to tiic hrnily ol claycy, snrcctitic, lrypcrlhcrrnic Typic llaplustcpts, Wcathcrcd basalt

l.e . sairi,iric is prcscnt undcrlying the Bw horizon. Jlre soils ol Wl-l scrics arc vcry shallow, well
riraincci. clavcy, very dark grcyislr brown in coiour, with subangular blocky structure. T'he surface

horizon is immediatcly follorvetl by weathcred basalt i.e. saprolite underlained by hard rock. It
heiongs to the [amil1-lolclayey, smectitic, hvperthermic Lithic Ustorthcnts. Db-2 soils are inclusion
(< l-5 per cent coverage) in this associa(ion. Fronr the description of the geomorphic unit, it is

noticcd Lhat lhc soils are shallow due to increased gradicnt, shortcr slopes and runoil lengths as

shown by' tirc soils ol'thc urrit, viz., Db-2, Db-3 and Wl-l all of whiclr arc slrallow to vcry
shallo*, with a sirallorv wcathcring front.

Sltottlcler s!c1se s

Beiow the lorver plateau, a restricted and elongated area is occupied by shoulder slopes.

The siopcs and tlre gradient are stecper with short slope length. Thc weathering products produced
in this zone arc inrrnediately croded down the slopes thercby rehdering this arca permanently
s kc lc tal.
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an intcrprctativc
cornbinations of
usc, prcciuctive
arabie ciass (lli

Agar-{aon (Ag) soils are found in association wirh walni (wl-l) soils and Dabha (Db-3)soiis itl lllis pltysiogrlphic unit. l'lrc soils of Agargaon scrics arc vcry shallow, claycy, wclldraincd' dark brorvn, subangular blocky structulc and bclorrging lo thc larnily olclaycy, srncctitic,hypcrthcrnric Typic Ustortlrcnts. Bcing at thc l'ringc, of i*,i broader physiographic units an6highcr gradicnt. Ihis unti is tnorc croclcd [han thc lowcr plateau and suggcsts a gooci relationship
bctwcen the two lactors (Sharma and Roychoutlhuri, lggg).

P I ate au s i c! e c1 ra i t ta g e

Tlris unit occurs bclow thc shouldcr slopcs and is occupicd by altcrnating spur siopcs.Srnall tributarics originating lrorn thc cdge ol thc platcau intcgratcs into scconcl an6 tlrird ordcrstrcaln nctwork for*ing platcau sidc drainagc. J'his unit conslsts of areas having altcrnatc wetand dry zoncs' due to which cJillcrential *"rihcring occurs betr.vccn these two contrasting zones.
walni (wl-2) soils are found in associarion with Dabha-3 (Db-3) soils. wl-2 soils arenlodcrately' deep, claycy, nrocierately rvell draineci. very dark greyish brown with subangular blockystructul'c' Tlrc Bw horiz.on i.s followccl by a Iaycr ol wearhcicci basalt bcionging to thc l.amily of{'irrc' srrrcctitic, lrvpcrrlrcrrrric, vcrtic I-inplustcpts.'l-hc soils obscrvcd irr tlris gconrorphic unitsltows tlrltt tltrs 11; i)g11c1 tlcptlsiti<lrrr\l cnvlirorUrrcrr{, (lrc s0ils arc rclirtivcly tlccpcr with higlr clayconlcnl rrrrtl w,cll tlcvclopcrl soil slr.rrclrrr.c,

ErtIrartc/tct! vaIIev

This unrt occurs as a narrow zonc ancl occupics thc lorvcst portion on thc toposequcncclrottt tllc pl.icau sutntttit. All tlrc platcau sitJc drainagc vallcys arc [urthcr intcgratcd, cxtcndccland airstraclcd io i'ortrt a vallcy floor wirich is cntrcnching it.scli into tirc platcau sidc. This unitirr's goI A \.crv narrorv llood piain. By virtuc ol- its lowcsi iocation it is pcrnrancntly moist bothbr tllc o'erland florv an<1 scepagc. Tilis unit consists of colluval-alluviai iills at places.
Ilohesacn (\{g) soils are found in associarion wirh walni (wl)-2 soils in rhis phvsiographicunit' The Ilchc-saon sors are dcep, crayey, rnoderatery weil draincd, r,ery dark greyish brownwith.structurc 

'arYing lrorn subangular io'angular blocky. Slickensides which arc indicative ofshrirrk-srvcll pitcnontcnon iil dccp black soiis arc prcscnt in thcsc soils (Soil Survcy staii, lg75).Thcsc sorls arc uncicrlain by basaltic saprolitc at a dcpth ol 130 cm suggcsting that thc wcatheringis vcrv activc' on thc t>thcr lrand, .l.pusition of alluviurn as wcll as colluviurn is continuing in anirregular lashion as sitowrt by the horizon sequence ol lvlg soiis. Thc Mg series soils belongs tothc lanriiy ol finc, smcctitic icalcarcous), lryperthcrrnic, dr,. U.ptrr,.r,r.

L:rnd C:rpability and Larrcl usc
'fhc land capabiiity crassificariorr (Kri.gcbicr and Montgor,cry, r96 r) isgrouping rrracrc prirnariry..fnl agricurrurai purposcs. Dcpcnding on cffccts of iclirnatc and pcrnrancnt soii charcctcristics on risks oi rolr ,Jo,r-,ic", il*itrtion incapacity and r,anagcrncnt rcquircnrcnt, tirc study arca has been classificd under
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to IV) and non-arable class vi with sub-classes IIIsw, IIles ancr IVes associatecl with limitations,e(water erosion), s(soil depth), w(drainagc) and accordingly control measures and an appropriateiand use have treen suggested (fig. 3).

The soils ol summit crcst with land capability class IVes are under cultivation. cotton,wlrich is a decp rcotcd crop is grown irere under rainfed con<ji(ions leads to low productivitybecause of intennittent dry spelis and moisture stress during the growth phases. pigeonpea isalso iniercropped with cotton with a similar late. The pr.roiling cropping system is very riskyundcr rainfed contjirion and ncc<J to be discouraged. Howevei plantarion of custard apple isrccornmendect (Jagclish Prasa<J ct al 1995) o. it..aribc prt ,ncl"r'pirmanenI cover of grasses likesedwa or sheda (sehirn nert,osrttrr), anjan or kusa (cinchrus ci'riaris), erc.
The soils of table top surnmits having thc Iand capability class IIIes-IVes are under sorghum,cotton and pigeonpca cultivation. Thc Iack of enough roiurn J.ptt, is a deterrent for highproduction ol co(ton and pigconpca. wheat and gram are cuitivatcd ciuring rabi insmall pocketsundcr in'igation rvith low proiluctivity. Thcsc crops can bc grown undcr intcnsivc soil and waterconscrvaliott likc burlding, and ntulclring, ctc.,'l'lrc inclusion of rnultipurposc trccs prcfcrablylcgumcs tnay provc to bc advantagcous"undcr agro-ft)rcstry.

The lands in isolated mounds are put under land capabirity sub-class (vies) due to thelimitations of water erosion and associat.o *l,n stoniness. The land is presently under forestmostlv of teak (Tectona grandis) and paras (Butea ,ronorpr*:roy rhese rands can be put underlast ercwing species ol teak and otlrer multi-purpose trees. uncontrolled grazingis to be restricted.
These arable lands oI Iorver plateau are ciassified under rand capability sub class (IIIes-iYes) 
"r'hich are moderate to good lands but pose limitations of water erosion and soilcharacteristics' The clirnatically an<i acjapted.crops like cotton, pigeonpea can be grown underp'roper agro-rnanagemcnt, howcvcr thcse Iands arc bettcr ,rit.q ioi agro_rorestry.
The land's on shouldcr slopcs fall undcr non-arablc land capability class (vies) with thincicciduous forcst. Tlre slopc gradic't bcing stccpcr, crosion would bc nrorc pronounccd lcadingto lurillcr clcgradation ol rhc soil prcscnt. i'hcr.rurc, tlrc crcvcloprncnt ol tlrc forcsI covcr nnd or

;:::::1 ;:: 
tirc,nccd of tlrc ltour to stabilisc thc rcrrain and cco-rcstorar.ion for sustainc<i

llrc lands on piatcau sicle drainage floor with Iand capabiiiry class IIIes are mostly cultivatedlands' The crops grown are cotton, pigconpca, sorghum with low to mcdium productivity. However,llrc productivity ol tlrcsc crops can bc cnhancctl througlr appropriatc agro-managcnrcnt andwalcr conscrvation trcasurcs.

Thc iands on entrcnchcd valley floor is groupcd untJer IIls IancJ capability class anclcultivated to cotton' pig-eonpea and irrigared citrus. These are productive soils but undercontinuous dorvnpour or flood irr.igation plse problerns of drainage which restrict the choice ofcrops The drainage ol the soils can be improved through dirferent practices otherwise in courseof time these may rievelop soclicity.

-1

, , ..,'



NO.3 LANDSCAPE-SOIL RELMIONSHIP IN PAIIT OF BAZ\RGAON 289

C

- --l

l-,c-
I Ed6
lFfi-

I 6f 6 oo-] xE;3xS'tljo6oh=
Ll::<(/)ts>z 

i lgd.

xt!
CIz

a
d
U

c
d
bo

N
d

d

G

.!
a

U

rl

I

=d

D-

Jq

o60)q)

tt
SfBgSgo

rA
@Z

t
rl.\,

;
t(')

o
E

d

V]

. - t/" n1l/i- Il

J ,/.\
= I >l

I

t

fr

{

"j

"{



L

290 GEOCR.APHiCAL REVIEW OF TNDIA VOL,6I

Conclusion

The prescnt study revcals that soil-physiography rclationship plays a vital role in proper
understanding ol soil and its polential ior various kinds of uses. Shailow soiis developed on
sunrit crest, isolated ntounds, shoulder slopes and lowcr plateau duc to pcriodical erosion and
slow rvcalhering proccsses rcquirc spccial attention to check the accclcratcd degradation through
alforcstation and run-o[f manilgement structures. Nloderatcly deep to dccp soils are fcund on
tablc top surnmits, platcau sidc drainagc slopes and cntrenchcd vallcy floor duc to low rclicf,
high infiitration ratc and activc wctthcring proccsses. Thc potcntial ol thcsc soils can be ellcctively
tappcC bv adoption of modcrn tcchniqucs and grcwing high yiclding varieties of crops as

s u gges ted.
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