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Abatraed

Soil regonrce inventorisation through the establisinent of soll-plysiography relationship qfter identification
and delineation of seven physiographic wnits developed on Hoee peological formmtions were done in
Perupwda micro-watershed from sewsi arid fropics of Ranga Reddy divirict of Andhra Prodesh baved on the
sateliite image characteriviics identified through the visual inleypretation of IRS 1C LISS-ITT fused with PAN
data {1:12 508 scale). Bosed on the characteristics of solly developed on different physiographle umits, the
development of the micro-walershed irough efficient soil and waler conservation. The result revealed that
the deep soils with high clay contert in the meza fap mostly appears as dark blue to Hackish bliue tone tn the
satellite imagery are grovped wider land capalility clazy 1T and are moderately suitalie for rain fod cotion
and sorghum whils the shallow io moderaisly deep soilz of foot slopes which appear ax dark io light biue and
white mived tone in the imagery are grosiped wider land capability clase ITT to IV, are muarginally suitable for
colter and marpinally to prevently unewitable for sorglaom, Unly the 2oils of mesa shoulder, mesa xide slopes
and rocky ridges with dark io Hgist biua, white and pink neixed ions and alra dark blue with yeliow and white
e mixed in the tmapery are placed under land capability claes VT to VIT ouf are moderately suftable for

pashre or rilvipasiore prrposes,

L Intredoction

Lanid and water are the most vital natursl resomoes
of the coumiry and these are under tramendons stress
dus 1o ever verensing biots presaare msulting the
shrinking of the per cepits ares umsler agriculiure.
The optimal management of thees rescurces with
minimal sdverse envitominentsl bnpect 2 essential
not only for sustaineble development but also for
borman survival To face the prestest challenge of
the camnty ® provide food, fuel and fodder for the

bm'gmnmgpupﬂahnnmdalmtomuehefnrm

on walersbed/micro-weterhed basis & the only way
to manage lend, water and hiomass of degraded
areas 88 well a3 o conserve the protected arees fo
futpre gencrations. Secil cromion 8 ope of the
important land degradetion proceeses and it effacts
tot only getwsls and Gotdlity statng of the soils bt
alec lend uae. Water emeion iz the most widespread
form of degradetion and acenre widaly in all agro-
clinmtlc zomes, Diruvetareyuna ad Bam (1983)
analysed the exigting soil Joas deta in the Indimn
taking pluce at en svetage rato of 16,35 t ha™ yoar

Bakmariamal Jowwal af Geatyfeemmarcs, Waol. 6 Mo 3, Septermber, 2010
ESH 16%6-6576 JIC) eonformetict htenational

totsling 5,334 M t year . They also estimated that
poile smpporting rainfed agriculture are subject to
severs sheet and rill erosion with an aanwal sodl koss
of 20-100 t be” year . The red goila in India
coveating sehout 70 m ha, ere another major eoil
group subject to severs problam of watse aroslon,
Since, soil in the base for every production sywtemn,
kmowiedge of soil properties, their prohlems and
potentlel, extent, distibuton end suitebility for
present and or sliermative use st watershed level ia
plan. K hes long been rmecopnized that lwad
miiiebility is aescased as part of a mtionel’ cropping
system (FAQ, 1976} and optimizing the use of &
pdece of land for o specified nse (Sys « al, 1991)
should be based upon its attrdlrides {Rossiter, 1996).
FPorthermore, land may be considered either in it
Althongh criteria may vary, they mre casentinlly
based on climate, soil, topoprephy and water
pvailability, which are the most nprortant categorios
of environmental nformation required for judging
Iand enitahility. The land enitahility seahtion is the
process of ostimading the potentlal of lond K

%a1l Ratuki by Freletonnang Bemate ks Sermed Dot end GE - A Com Bhody from Sem s 20 Fopes of Inde 55-47
- 7 5

35




alhemnative kind of uses. The bagic feature of it ip the
comparison of the requirements of a crop with the
resourced offered by the land (Dent and Young,
1981}, The lond evahnation thme is the sssessment of

utilizwtion type (Sys ctal., 1991b) end/or description
mefhod or estimation of potentizl tand productivity
(Rossiter, 1994), K involves the interpretation of
basic date on the climate end the characteristica of
Iend under the exisiing land use (Schgal, 1991).
Agpeseing the suitsbility of an ama for crop
production requires & considerable effort in terms of
information collection that presents hoth
oppertunities and Umdtstdons to declslon-mekess,
Any scientific crop planming requives 8 deiniled
inventory of the soile pertnming to their phywicsl,
chemical, hydrological and site specific propertiss
{Dent and Young, 1981). [t hea been recognized that
lend suitehility is asseased a3 part of a “mtional™
copping svsban  {FAQ, 1976} and opthtnizdng the
use of B piece of land for a specified nae {(Sys et al.,
1991, 1993) end should be based upon anabysie of
iz stieitrstes (Rossiter, 1996), Soime cooventicnal
gpprosches i integretion of different parameters are
inadequate to vienalize the coemplex scenario’s in
cop snltability evelnetion. Asseszrment of the land
Imbihtfruqmmmtegrm“nfmﬂh-dumphnmy
datwhame. pansing  technology has
dmnumdpumﬂnlinﬁmﬂshinghﬁ:mnﬂm
concemnimg the chamscter, dishibution, produoctivity
and nee of variome naimral resonrees. 1p to date and
televnt informetion, i 8 toal tine basls, based o1
mmote senging technology ie congidered 88 ome of
the crncial factore in achisving the food prodnction
gt Retnote setisity techiology tntegrated with
conventional techniques has emerged an efficient,
ependy, coat affsctive tool for the menagement of
netural rescurces. Subseguentty, the spatisl end non-
gpatial information should be integrated to identify
the prohlems/limitations of the resonrces snd alan to
m‘iw st optinel mlutimflcﬂun pluns for

were done by Kerale et al, 1978, Schgsl et al,
1988, Chatterjes et al., 1990 and Kao et al, 15997,
Goographic Inftemation SBystem {GIS) 15 used to
gtore, manipulate, retrieve and ntegrate the mmalynis
of yohyminous data on natueal resourcse, The GIS
hes cesed the situstion of imberpretation of Imge
mn]h-dmmp]mnryaml.lmdm:mﬂmn—mmn
date (Bmrrough, 1988), GIS enshle processing
spatial and non-spatiel date. generated from rmotely
ecnzed date and conwentional methods to arrive at

beet action plan for the development of an area, Fewr
gtudies heve been camried out s far to suggest soil
and weater conservation meammes, alemate neea, ete.
on waershed bosie through GIS (Behen and
Mohnpatra, 1996, Rao ot 6L, 1997 and Maji et 6.,
1998, 2002, 2005). In the present atndy, the
Perupuda micro-watershed in semi-arid fropics of
heen sclected to determine the problems snd
pontiale of eoils and evaluate the soil site

gnitebility for coiton md sorghum cops wing
remote pensing and GIS techniques,

2. Stmdy Area

The Peruguda micro-wetershed of Bachpalli sub-
watershed unde Yeliminedu Vagn macro-watershad
i sileted between 17902°13" o 17°029" N
latitade and 78"25'35" to 78°26'14" E longitnde in
Rangn Beddy district of Andlra Pradesh covering
an ares of §77.77 he end congisle of Perognds,
Alkpharjagnda and part of Nedrmr sand Bachpalli
villagme (Flgare 1) The sady aree 1s reprosented by
gramitic termmin with undulating topography. The
upper relief zone compriscs basalt with conspicuone
mets top. The main strean 1z devkoped by allovial
soil profiles were expoeed and the horizon wise noils
mmdkd:ﬁrtheirmurphohgbiphyﬂcﬂmd
chemical cheracterigtios fo pianderd
procadirs (ATS and LTS, 1970, Black, 1965 and
Jackson, 1967}, The soils wers classified ss per Sodl
Texonomy (Soll Survey Biaff, 1998). The main
phyziographic units in the sndy area are meaa top,
mess shoulder, mesa foot slopos, unduleting plain,
rocky ridge s nerrow to broad valley. The ares is
drmined by Yeliminedn Vagn and ite momesone
tiitataties, which ete ieatchal i tainte, The
drainege dengity in the hilly aress end upper slopes
are high whils it iz modersts in the lower lopes.
The druinege pattern is dendritic. The elevetion of
the area renges from 620 to 700 m above mesn sea
Lerval (MST.). The ralinf of the arsa is moetty nonmal
to sub-rxemal in the valley excopt the mess slopes
and ridgez where it ia cxcesgive. The sindy area is
characterized by semi-arid tropical climete with a
et smel relnfill of 764 min of which 80 pa
cent i3 received from June to September. The
reinfall patteen i bi-modal with two peaks, one in
July ad another in Sepleenber althoupgh there 1o
considerable variation in reinfall from year to year.
The temperature and meietyre regime of the stndy
ares is ‘Ustic’ and ‘Hypewthermic’. The natural
vegetation of this ares ix tropicsl dry deciduonwe
type. The common tres species ave Babul {deaciz
arabics), Sitephsl {Amm squomosa), Noem
{Amadiracihte mdica), Pipal {Ficue relipiocs).
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The common grese type t Garica gaddi (Ovnodan
daceyla).

3. Methodolegy

3.1 Interpretation of Remote Sensing Deta

Indign Remote Senging (IRS)-1C LISS-IIT marged
with PAN data of micro-watershed (Path
99 Row 60) of 5% May 1996 (1:12,500 scale) wax

interpretetion for delinestion of the phywiogrephio
umits based on the photo clements like tone, textore,
physiographic map thus generated wae enlarged to 8
pcale of 1:4000 scale and the ground trmh was
checksd orith the help of cadastral map of the areq
(1:4000 scele)} and the base mep was produced by
overlying the remotely senped daitn with the groumd

peo-roferenced and wes msed  for  vigual truth checking,
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Figure 2: Phywiogrephy map of Perngnds micro-watershed
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3.2 Development of Thenatlc Databare

The varions leyers of thematic mape including soil
map were prepared by interpretstion of astellite datn
along with cadagiral mep ag inparte to ARC/INFD
GI8 (Ver. 7.03) sysiem for the generation of
detsbare. The olimste meps were genersied om
1:22,000 scale after congidersble reducticn, Using
the soil morphological md physico-chemical
propertics, sttribute/mon-spatial dats wae comgrled
for all the 23 mapping units in the micro-waterghed,
This sttribute dats was linked to the spatial dain of
eails ry adding iteme in the polygon mifrilrte table
(PATY of goll cowverape IDollowing map
gmhmhmpuoedme.lbmmsﬂiwqmﬂy
made imo individiml covers wring ‘Dissolve
Operation’ thus forming diffewent deetvathwe layvers
of the smiudy ares. The slope, dransge, textnre,
coaree fragmesis, depth, CEC and pH covers were
overlayed to form 8 composite map uweing ‘Union
Operation”. This compogiic map wes subjected to
logical opemtions in (S involving the unils of the
above covetuges In the form of declslon tmes
developed scoording te soil gite snitability criteris to
saiphonn crops (FAD, 1976). Ares analysiz fa the
derived meps was carried cut.

3.3 Soil-Site Suitability Evaluation

The composite map preduced by the overdaying of
the different themetic layers waa subjected to logical
opergtiong in GIS in the form of decigion irees
developed ss per the methodology given in the FAD
frmework on land evahwiion (FAQ, 19748),
muxiified by Sye o al, {1991) and NBSSELUP
{1994} to derive the suitshility map for two major
have heen prepared ueing reclagelfication technigue
fhrough diseolving the homogeneons mapping wnits
in (IS, Map compositiona were done In ARC/PLOT
for these sultability taps o2 well o the soll map and
lend capability mep.

4. Beyulis and Dseosaion

4.1 Phystography
Vimual imerpretetion of FOC's genersbed from
specttal bande 2,3 el 4 in conjogetion with detalled
gramd truth dets, seven physiogrephic miik ie.
mesa top, meaa ehoulder, meea side slope, mesa foot
glope, rocky ddge, mydnlstlng plaln ad bagrow o
2). The image interprefation key bared on fhe photo
elaments 15 shown 1t (Table 1),

Tablsl, Physlopeaphic untts and their imagms characteristics in Peroguds micro-watershod

“!'“'lﬁlllﬂﬂ! Tome Texturs Eixw Pattern Associathen
been top Dadlc blus i Fine Virylng | Cobtitu | Asdosdiked with lovated, plabh Land
blackdih Bhuw elotigated wih Bnw sudls hawing swelling mnd
atrinkivg properdes, montly culthmted
in kharif seeson
hivon shoulder Doccand Hpht | Medumtn | Varying | Somttered Aggocigted with shallor, grawedly soll
i mixed SORCRE wt sHghtly higher elevation which is
with white, mudnly used for radnded culitvation
g0y nd pink i &
Mom ide slope | Dk o Hght Fina m Varying | Patchy Apsncintion with shalloer, gravalty
hins, whits and | medinm soils on mide slope with severs amslon
pink mtxad e stominess widah coguine
wpperoprinte: godl-vrder eonssrywiion
_ MeAmITy |
Woam foot stlope | Dark 1o Light Fina Voying | Paihy Ammltndmﬂ:lmudn:hlydupmﬂ
mixad mlhvmdmkhnfmmdmﬂy
_ _ _ romains fiilow in mbl season
Rocky ridge Doerk blue with | Fime to Viymg | Elongated' Amalhdwﬂduﬂmaﬁllmm&y
white mizsd niominem, moathy remane fallow may
_ _ _ b mad for somial faestcy moposes
Undolating plain | Ploe, wiite Medumtv | Vaoying | Cootiowns | Amsocisted with elevated pluin lmd
cultivated in kharif ceamon o the low
Iznds may be coltivaied for vogeiables
in mhi spaxcn
Villey 1 Light blos, Melumtn | Voying | Contouorm Amaoeiated with Low hing ares and
wollow, white | coutse usel fisr cntivation of padkdy in Bueif
s prink trined necaton et vegeiables in rabd seassn
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4.2 Slope

The slope of lend has & great influence on the eoil
and water Iogs from the area and therelyy infinences
the land use. In the micro-watershed, using contoux
information svailsble on Survey Of Indis (SOT)
toposheet (1:25,000 scale) and intengive pround
kevel (0-1%), very gemtly sloping (1-3%), gently
sloping  {3-5%), modeately eloping (5-10%),
sirongly slopimg (10-15%), modemicly stoeply
sloping (15-30%) have been identified (Table Z).
The anglyeie showe that very gently slope oconpries
majority of the mres (42.6%) followed by gently
slope (22.7%), ncarly level (20.8%), modertely
slope (4.9%), modeeately steeply slope (3.8%) and
stromgly slope {1.2%).

4.3 Sails

shpumshlhwindmﬂ:,:hhﬁlinmmhu
granitic lendecape, except the rocky ridges end

The velley soils mre moatly deep, vosmer in texture
and dewveloped fiom the deposition of alhavial
material carried by the surfice runoff water from the

total five depth classes viz, very shallow ((-7.5 cm),
shallow (7.5—22.5 om), modemtely doop (22.5- 45
cm), deep (45-90 cm) and very deep (> 20 cm) were
identified. The data revealed that deep poils accupy
major arcas {F0.3%) followed by very deep (21.1%),
moderstely deep (14.8%), ahallow (6.0%) and very
ghallow (3.8%), respectively (Tabls 4).

4.5 Soll Evesion
Mu‘miuni:thpmmuﬂuuofmﬂﬂnmbnﬂl

deep gullies and very sevme aosion (of) for
mavenoue lmd (Sujathe, 2000). Later, the soil
erogion wae quentitdively represented by the ol

gl the goils e deep, Lowny in teohurs, logs in tones per ba per year as follows:
Degree of crogion Kisg Symbol Sedl leaw
_ (estimuted in thaiyr)
Nome or slight Shaat 510
Mederate Rill_ 10-20
Severs Chlling 20-40
Yery severe Ravioous > 40

Tahble 2: Soile nnder different slope classes in Perugnds micro-wtershed

clnen unti Area (ln.} %% of TGA

Mearly lewal {0-1%) 12122122 141.18 E
Very pently sloping (1-1%) 5.13,14,15,19.23 28849 416
Gently sloping (3-5%) 346, 7.10,16,17.18 153.67 237
Moderately sloping(S-10%) &20 3362 49
Stongly sloping (10-15%) 11 809 12
Moderately steply sloping 5 2587 3%
{15-30%)

Miggel lanagus 26,85 40

Baemational Fowwnal of Geairgform atizs, Vol. 6, Mo, 3, Septesiber, 2010
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Table 3: Physiopraphy—cil relationship in Pergpuda micro-watesghed

Badl Ghdagy | Physio-praginr Aall sheavactiristicn Aol T mivy Arvan %
it _ ) | Tok
1 Bamit | Meesatop Droep, imperfoctly doomed, five | Fioe, montoonflonite, | 94.99 140

{Coxtra] zome) podls in controd secton on neaty | hyperthemric Typic
leweld it top weith modembe Haplosiert
mroEon
i Tl 1y Mfoderadady depy, wndl dhoadiead, Fine, triaed, 265 2
" (Periphecy) fine soils n control section an bypecihemmc Typic
naerdy leval mea fop Umtorthent
(Periphery) with alight eeoaion
3 " Mzte dhomider | Shallow, axcenstvshy dralned, Clayey, mixel, 079 14
(e pot) cleyey wily in pontrol metign on. | bypertermmic, Lithi;
mewn shonlder {mpper paxt) with | Ustorthent
BewEne amslon
F Moss heolder | Shallow, excemively Clegey-shzletal, mixed, | 802 | 12
(Lower piwt) eleyey-akedein] ardla in oontrnl Inyerthanmds Lidios
pertion o mees ghoplder (lower | Tlptorfient.
= paxt]) with sevem somion ad
mtonine
5 = Meas side lope | Viry shallow, exossrivaly Loamy-sieeloinl, mixed, | 25.87 3B
draired, Toarmy-sinslotal aofls i1 hyperthenmdoe Tithls
il petion om mor e Ulptorflent
ulope with very sovem sroxion
il iverdness
b T Mizan fhot slope | Deep, well drained, fine solln in | Fins, mized, 340 | 19
(Upper annonth) | evwitrol seotlon on s ot Typds
slopes (Uipper pooth) with Ulstnchrwpt
LTOEN
T # Mena fsot tope | Deep, well draimed, fine woils m | Fine, mized, 211 1l
(Uppear hille) comtrol section on mass St Inyperthemric, Typla
s (LT hiTha) weith Sewern Tabrnahrept
WS
B " Megs ool dope | Bhollow, swcessrvely doined, Clorywy, iz, 1558 1.6
(Lowrex) ciyey wils in control wctionan | byparfemic, Lithic
meas fhot alopwe with sevars Umtorthent
e
9 " Uneiulating Deep, imperfewdy drained finee | Fine, montmorillonitlo, | 25.53 | 3.B
plain Fommif) | woils in comtol pection on yery Iypecthenmmic, Trpic
misdants anoion
10 Ly Side plope of | Shallow, well dmined, dlayey Clayry, mixed, ERT] 06
nadnlatiiy sofls 1 covrtnol sent] od on hyperthermde, Lithis
plain sloping side slopes of the Ugtorthent
wurmemmit with severe eosion
11 Orzite | Focky ridge Shallow, rxcesxively dmimad, Losmy-skeletal, mixed, | 8.08 12
loany-akelstal aoiln in cantrol hyperthemyic, Lithic
section on sivoegly aloping ddge | Tstorihent
_ _ with very severe sosiom _
12 ” Tirlnlwbing Moderstchy derp, well dmined, Fine-Lowory, mimed, &7 1.4
plain (Bt fime-loammy soils in control Iypeartuemmic, Trpic
L] peotlon on nasrty leval padiplale | Ustochmapt
_ sunoon veith sHghe arosion _
13 " Tinedulating Modensteby deep, well dmined, Coatne-Toarmy, mined, 10.54 1.6
ploin (Fymomit- | comese Loy poils in comtrol hypthermmic, Typiz
grevel! sinn) section on vory geatly aloping Ustortheni
pediplain soeronit with modarets
it
14 F Undinlating Modenately deep, well naines, | Fine-Loany, mixed, 124F | LB
ploin (Fymmit- | e logmy poils in comtrol Irypmerihemic, Typic
Eock sotcrop) section ox vary geatly aloping Ustorthent
pediplein sorrmit whth modanets
el
15 Granits | Sife slopes of | Doeg, wetll dradned, fine-ioaty | Flae-liaiy, iixed, 1678 | 1%
umdalatng roiks i comirod pection oo veoy by, Trpic
plain (very grofly dloping pediplain ids Huphurtalfs
gently aloping) | alopos with ahight ernaien
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15 - Bidw nlopes of Deap, woll drained, fue-loamy Fine-loamy, orired, 12.62 19 3
undnisting solls in santro] sestien on gently | hyperthermis, Typio %
pluin (Gentty | aloghug peiiplein ekle dopes. | Rhodnsulfs |

- with moderate erosicn |

17 " Sideslopesof | Mudemizly deep, excemsively Loamy-skeletel, mized, | 13.18 | 49 :E i
nduixtmg dramed, loemy-sieleinl goilan | bypecthanmc, Typic by
plzin {Ln- ool section on genily sloping | Uwinrthent =3
rill/gullies} span e B

15 * Bidoslopesof | Modewizly deop, well druined, Loamy-skoletel, mized, | 1182 17 E
ndnlstmg lowmy-skrininl noile =1 coniml bypertharmia, Typic o |
plain {U'n- sootion an gently dloping Ulriarthenrt E
dnlating with pediphuin oide lopen with e :
javel) Sowin - §

1% " Valley Deep, woll drained, fne peils in | Fine, oowed, 1l | 172 i
{Mumow-lovel) | oontml seotion on modenieby Trvpertharmic Udic g

aloping nareew valley with alight | Haphuesify =
_ _ ETURGGE _ B

20 v Valley Moderaialy doep, well drained, | Lastrty-skeletal, mixed, | 2364 | 33 =1

{Murow-broad) | loamy-skeivial roils & coniml byperihaomic, Typic gl

sootion on very goutiy sloping =3

nammerr valley with very sewers E

_ _ ST _ il

Fil Aot | Valley 71 Vary doapy, modaniedy well Coinores-Lowiory, niitwesd, 142 | 44 Y
{Level) <rained, comme-lommy soils in byperthammic, Uidic -g

contred section on Tomrty level Utifturvests -5
hioad vallay with alipht arcion B

7l " Valloy Al Very doep, Imperfocty drained, | Cosmeloanmy, mizad, | 541 08 el

ooy e Joatiy wofla fi byl Iorprerthwreeis, TRl g
soction on neaxly level hoosd Untiftoromts !
valley with alight aromion :

3 o Velley £l Very deep, imperfacity dowined, | Fime-loammy, mmixed, 10641 | 157 %
{THraraied) fins-lranmy nodls In oociral Iyperthermia, Tidle =

qution o vty gty dloging Uhntiftrreaty L
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Figure 3: Soil map of Pauguda micro-watershed
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Table 4: Sails ymder differant depth clags in Pernpuda micro-waherched

Depth clam Miapping unit Area (ha.) % ol TGA
Very deep ={) cm) 21,2233 14324 21.1
Deep (45-20 cm) 1,6,7,9,1516,19 M121 1
Modemstely deep (22,5 — 45 cm) 2,12,13,14,17,18.20 00.99 14.8
Shallow (7.5 - 22.5 om) 3481011 40.61 &0
Very Shellow ((-7.5 cm) 5 25.87 38
Miscellenoouz - 26.85 4.0

Table 5: Soils under different erosion clese in Perugnds micro-watershed

Erosion clam Sofl mapping wnit Area (ha) 2% of TGA
None to slight (1) 2.12.15,1921 22 179.76 26.5
Moderate (e2) 156913 14.16 20952 3.9
Severe (£3) 3.4.7.5.10.17,15.20,23 22568 335
Very severe (ed) 511 33.96 50
Mircellaneous = 26.85 4.0

Table &: Land capability, Emitations and potential of the goils in Peroguds micro-watershed

Land Capabiiity Lamd Limftations Fotematinks Area ol
Cinm Capahdiity [i W) TGA
mob-Clegy . _
m I &28 Modorets linitetion of All climationlly adapted | 198.98 | 254
(Modemately water erowinn, heavy ops oan bo grown
cultivable land) texture end poor inchuling cotton
pratsabiliby uttivation
I {Modemately pood | g Boily with modamiz Cuoltivetion with cerefisl | 17078 | 26.5
cultivabla land) prohlems of scil depth, selection of crops
soil texture wilapiad to soil
Limdtatiomns
IV (Paidy good land, | TV a3a Saily with Fmitwtiony of Ocradonal eulthvation | 21,11 i1
suited for occarional shpe, sl dopth, erosikon | of salected aops with
ot litnited culthraten) and ghesninees [ropes sl comservaiien
meanires, Agri- hortl-
rilvipasture can be doos
V1 (Well muited for Viels Bail with moderats Suitable for pasture, 10.54 16
grazing or Poresmy) limitations of croaion, soil | slivipammre, forcsy
depth , grevells and rionca
WY1 (Well zuited for Vel Sails with severe Suiteble for pacture, 183.594 271
grazing of Povestty Iinvitations of mel depih, elivipaninre, favstty
groveliness aud mouiiess
VI (Faidly well VIl cds Soils with very szvare Grzing or forestry & | 56.50 | 83
sultnble Re grawing Lirnitation of skpe, atogion | ot
of foreatry , il depth exceasive
druinage, stoniness and
preveliyney
Miecel lanwons - - - 26.95 4.0

The scils of the micro-watersbed were grouped
under four types of eoil erosion clagses viz, none M
slight (5-10 tha/yr) (ol), modemste (10-20 tha'yr)
¢c2), sovere (20-40 thafr) {e3), end very mevers
{40 tha'rr) (ed), in which severs arogion occupise
33.6% area followed by moderate, alight and very
eevere occupying 30.9, 265 end 5.0 per cent arca,

respectively {Table 5). The xolle of undulating side
slopes with rille/pullies, mess shonlder, dissected
valley fill posscsses severe eroaion hazard (33.6% of
the micro watershed) ar cvidenced by the dark to
light bius, yellow, white mixed tone in the satellite
nmrow to broad wvalley poeseascs very mevers
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exosion hazard (5.0%), which is reflected by dadk
blue, yellow and white mized tone in e imagery.
Slight and moderate erogion accupise major arsas of
the mico-wateshed. The different thematic
information viz. soil depth, slope end erceion of
wabeshed aren were penerated based om the epd
nrvey dats are of iommense weeful for lend use
planning and aleo for conservation purposes.

5. Land Capabllity Clsssification

The =oils of the micro-watershed have heen
clagsified into four diffeent capability classes viz,
10, TV, VI end VII depending oo the lend festures
and the climate (FAQ, 1983). Bared on the nmmber
and sewerity of limitgtions, the goils of the study
ares bave been subdivided into & cepability sub-
tlasses viz. IMe, TMee TVee, Ve Ve and
Ve (Pigure 4}, The regolt sevealed that mashragm
mres {294%} i3 covered by the eoil with lmd
cepability smhelaes NMTese followed by View, Ik,
Ve, IVess and Viess occupying 27.1, 26.5, 8.3,
3.1 end 1.6 per oent ares, respectively (Table &)
The soils of mesn foot alopes and nawow valley
were classified into capabllity <lags IV due to the
severe Inmitation of eroaion, sodl depth slope, €ic.
These goils can be used for agriculhural poposes
sl adopiing effclent podl comtzervation measures,
The svils of a part of mess shoulder, foot slope with
rille and rocky ridges sre not at all eniahle for
agricnltore and thos they have boon classified in the
capability class V1 and YIL Theee soil can be used
B8 parture or some gilviculhire purposes.

6. Boil-Elie Eulizbhility

Productivity of & particular crop depende on Eand
resonrces and the climats of the areq, Identification
of crop requirements end metching them with the
respurces mvailable to optimize the productivity in
enctninghle manner asmmes 4 preater importances ag
the present level of productivity of moet of the wops
cither reached to the platesn or sterted declining.
The crop management peactices based eodl and gite
mitebility orteris mey help to overcome the
constraints of crop plenning for meximizing the
prodoction with refivencs to 4 sain fad agricultnes,

8.1 Sotl-Sire Suitabifity for Cotton

Cotton ig the most important ash ¢rop in the sudy
chamacteristice, the soils of the micro-watershed
wers evahuated for eoll-site suitability of cotton crop
(Table 7} e per their requirernents (Sys, 1991,
NBSS end LUP, 1954 and Neidn et al , 2006). In the
micro-wabaghed about 16.2 per cent area covering
meas top, periphery of mess top and zide slopes of
very gently ondnleting plain were found to be
tooderately sultable fie cotton while 27.6 per cent
mred found to be margmelly aniteble occupying
mess foot slope, undulating plain, ride slopes of
unshulating pladn and valley f11 area, Aboat 39,6 pet
cent erea covering side sloped of undulatmg plain
with rlle/gnilice, gravels and aleo disgected valley
Bll stz weewe foumd t0 be presently unsulisbls and
gbout 12.6 per cenl aren covering mesa shoulder,
mees gide glope, rocky ridge and narow to booad
valleny werw found to be pesmsnmently vnsoitable for

cotton (Figure 5 and Table 8).
Tuble 7: Soil-site suitabllity criwerls fx cotton in Perugnds micro-watsrshed
[Land wss roquiremnt Rating _
Land quality Soll-site characteristic Highly Moderutely Marginally | Mot suitable,
guitable, 51 | suinble 82 | suiteble, 83 N
Tttty Doty tatripetahie it 20-3 31as =19 -
regime growing sesson ("C) >35
Moisture Length of growing period 120240 120-180 =120 -
avadlsbility fday) _
Chypen Soil drwmsge {slas) Wl Imperfiotly FPoar Stapnant!
avuilahility to drained-mod. draimad Somewhat EXCOMTVD
THHE well drained EXCTBEITE
Waterkopping in growing 1-2 23 3-5 >3
poanon [doye)
Nuotrlent Texture Bic, ¢ Bicl, ¢l 81, wil, xc, 2, 1 ]
svailabdlity Sail reaction (pH) 6.5-7.5 T.6-80 8.1-5.0 200
(1:25) <5.5
00 %0) =1 i) 075140 0.50-0.75 L5
CaCO, i root zune (%) = is 510 10-20
Nutriemt retpmtion | Teatgre (clnas) Logmy | Losmy-sheeloinl Fing
Fme losmy
Rooting Effective soll depth (cm) 100-150 S0-100 25 50 <25
conditions
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Figure 5: Suitahility map for Cotton in Pernguda micro-waterehed
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Tahle B: Soils under different suitability classea for votton in Perognds micro-watershed

Saliabittty clnm Eofl map unit Ares {ha) % o TGA
Modaratrly mitable (32} 1,2,16 11026 162
Marginally soitehle (S} 5,7,9,10,12,13,14,15,21,23 187.06 274
Presently unsnitable (N1) 17,1815 23 pi gl 9.6
Permanenity wranitable (N2) 3458 11.2) 8539 12,4
el Lo - 2685 4.4

Table 9: Soil-site suitnbility criteria for sorghum in Peruguda micro-watershed

Lamd e requicem st Rating
Land qualtty Sofl-site characteristie Highly Moderately | Mecginally | Not cuitable, N
suitable, 51 muitable, 52 moitable, 83
Temparture Mesm temperadure m 26-30 10-24; 2426 | 34-40;20-24 | =40, <20
| royrims frowing ssagon (°C)
Moigtyre Length of growing parind 120150 W10 <20 *>130
avuilahility {dryn) 150-1R0
Oxygen Soil drainage (class) Well Bomewhat Exceaatrely -
wynilnbility to drwined-mod, | ooeers, drained drmined
ots wall drained
Waterlogging In growing
acason (dey)
Nutrient Sodl reaction (pEL) Neaiml Slightly acidic | Med acidic
avadlability and alkealine
CaCO), in o zons 6}
Nutrent Textnn: {clas) Loany Loamy-akeletal Fine
rebomiion Fine lonmy
Rouoting Eifective peil dapih {cm) =75 5175 2550 =25
conditions Gruvel ooubent (% by vol.) =13 1540 40
Borl terxicity Hdi;ﬁy{llcmmwt, Nil Hlight - -
db ™) Negligible
Sedicity (ESP, %)
Broalon bazerd | Slope {35) ] E-15 15-30 =30
Searce: NBSS & LUP (1994}
Tuble 10: Sails vnder differant suitabdlity ¢lasses for sorghom in Parnguds miero-waershed
Balinhility clam Boll mup nmit Arva () =% of TGA
Mcderately pritable (H2) 12912152122 18549 7l
Margmally mitable (33} 5,7,10,13,14,16,17,18,19,23 3204 563
Fresenily mwnitable (N1) 3820 4341 64
Permumertly onenitable (M) 4511 4158 53
Miseallaneoun - 25.85 490
6.2 Soil-Site Sultability for Sorgham
Sarghum ip the ane of the important gemi arid crop area ae preeently vremitabls and 5.0 per cent arsa
in the shudy area. Based on the climate, soil and sgil- mainly mess side slope and rocky ridge a8
pite charscteristics, the soils of the micro-watershed — permanently ursmitable (Fignre & end Table 10).

were evaluated fir oil-gite snitability of sorghmm
wrop {Table 9) as per their mquirementz (Sys, 1991,
Schgal, 1986, NBSS end LUP, 1994 and Naidn et
al,, 2006). Anplyeis chows thet for sorghmn crop,
gbout 27.1 per cent area oocupying the mesa top,
imdulating plein, valley fill arca {part} wers foumd to
be maderately quitable while 563 per cent area
vovaing mesa foot slope, wide slopss of undolsting
plain, narrow valley end rest of the valley fill were
foamd to be rerginalty egitable showing 7.6 par cent

landferms. Generally the decp roils with high clay
cotitent in the mesa top wers qualified fie capability
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clage IIT with moderate problene of scil and water
cromion snd suitehle for ocotion mnd
sorghum. Heowever, thallow to moderstely deep
soils of fool slope wers qualified for capability class
III and IV and fonnd to be mergnally smitsble to
presently unsmiteble for sorghnm and mearginelly
suitabls fix coton, Only the soils of mess shoglier,
capehbility clare VI amd VII are permanently
unsuitahle for all the rops swdied. The valley soils
were olassified mder land capability claes 11T and VI
and were found marginelly suitsble to presently
wsuiteble for cotion and eorghom, Henes for the
oonservetion of goil resources end to cresse the
productivity in thir sres, efficient eoil and wsater
conservation messurss are needsd, The areas under
lmd copability clags VI emd VII may be
recommended for pasture or Eilvipastore muposes.
The stody demonsteaded thet spplication of remots
scnEing and GIS will be of immense help in soil
resource inwentory and identification of pobemtial
ameas for crop soitability for opimel utilizatlon of
aveilable mahmal mesomoss o echeve higher
productivity at micro level,
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International Journal of Geoinformatics will publish a special issme on Global

Navigation BSatellite Bystem (GNSS) in March 2011,

All the experts,

academicians, and researchers working in the feld of Global Positioning
Syestem (GPS), GLONASS, Galleo, QZSS, Beidou, IRNS8 and their
applications are invited to submit the paper and articlea for publication. All
the submisaions will be reviewed by & pansl of Editors and published if

accepted.

GNSS activities have pained impetus in past five years due to the
phenomenon success of NAVSTAR GPS8. Now, GPS has become part of daily
lives and hes even become necessary in mobile phones and vehicles. To keep
positioning and location bhased services go on with higher accuracy and
reliability several new aystema are being launched and tremendous research
work is going on in many renowned centers and institutions. This special
issue aime at compiling some of these output for the benefit of all rescarchers

ad a reference matorial.

All the papers should be prepared based on “Author Imformation” of
Internationsl Journal of (ecinformatics. Please vimit the website for more

information httpJ/ifwww.j-geoinfo.net

Pleage gubmit, your paper to nitingie@gmail.com by December 15, 2010.
Pleans feel free to contact for any clarification and become part of this apecial

1BEUE.
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