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Mapping of agro-ecological zones of Andhra Fradesh through soil-resource data
L C K NAIDUI, R S REDDY,, K D SAH], B P BHASKAR.I, D DATTAJ, K VI.IIRANJANA6, B A DHANORKART,

s SRINIVASS, M s s NAGARATe, S 6 p,qyroand N G RAGHUMOHAN,,

llegional Ccnlru:, Nalionol l)urcau oISoil ,Sun)ey ond Land (/.se Plonning, Iitthbal, Bantrqoktrc, Kornalaka .160 024

llcccivcd I ll Mlrr:lr 191J7

Ans I ttn ('l

Att attctrlpt was trtadc to dclirreatc agro-cr:ological zorres ol'An<Jhra.l,radesh using soil-rcsourcc information gcncr-
ated on 1:250 000 scale and rainlall data ot700 rain gaugc stations. Lcngth of growing period r.l,as cornputed using bothsoil-watcr balancc and 0 7 potentral cvapo-transpiration concept ancl icngth nr gro;uing pcriod map gcnerated. l.hclcngth of groi'ving pcriod rnap rvas superimposed over soil and physiography laycr maps through geographical inforrna-

v tion system artd a 22 agro-ecologica! zones rnap was generated. The 7 agro-climatic zones map of the Andhra pradcsh
Agricultural university prepared undcr l'Iational Agricultural Rcsearch Project r,.,,as supcrimposed ot,er 22 agro-ecologi-
cal zones map lor comparison and discussion. 1'he length of growing period varied from as low as 70-90 days in
Rayalasccnta platcau covcring about 6o/o and as high as zto-iqo davs in the eastern ghat.s (north) and DclLa plains
covcring aborrt 6 and 2Yo arca ol thc statc rcspcctivcty. '[hc crop growing scason starts earliest in thc last wcck otAprilin zone i4 ofeastern gfiars (north) nnd vcry lnte bcginning in tho first"u,eck ofAugust in the southcast coastal plain.
Soils in gencral are dorninantly gravclly rcd, black and dcltaic alluvial cxccpt in thc eastem g/rats (north) whcre thcy are
btown lorcst soils rvith high hurnus or;tttent. The 22 agro"ccological zones rvhen compared with the agro-climatic zonesindicatcd that rvidc variability with rcspcct to phvsiography, Joii, and length of grorving pcriod and has 2-4 agro-
ccological zones within an cach agro-clirnatic zonc. Ilcirce thcrc is a necd to reorient r"..ui.i, progr&nrmc bascd on 22
agro-ecological zones lor c[Iicient usc and conservation of natural resources and agro-technology trans{br.

Key rvortls : agro-ecological zones, agro-climatic z-ones, soil urater balance, potential evapo-transpiration, lenglh of growing
period
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Elhcient crop planning require proper knowledge on
the kind ofsoils and their geographic distribution and agro-
climatic conditions existing in the area. Identillcation of such
s;' :lar soil-agro-environments for conducting agricultural
r u:*<trch, transler of technology and regioilal planning is es-
sential for sustainable use ofnatural resouices. This calls for
collection, compilation, analysis and inte{pretation of soils
and climatic data. Agro-climatic regional planning approach
in the country is gaining importance since 19g5. Agro_cli_
matic zone is a land unit in ternrs of major climates suitable
for a range ofcrops and cultivars (FAO l9g3), rvhereas an
agro-ecological zone is a iand unit withir, an agro-climatic
zone having distinct kind of soils with specific length of
growing period. The agro-ecological zonc is a basic unit to
disscminate rcsearch rcsults and agricultural technology to
other similar soil-agro-environments. lt helps to determine
the suitability of different crops for regional developmental
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purposes.

The earliesi attempt in agro-climatic classification of
Andhra Pradesh was done by Sublamanyam and
Subramaniam (1962) who divided the state into 4 climatic
zones. The Andhra Pradesh Agricultural University has di-
vided the state into 7 agro:climatic zones under National
Agricultural Research Project for generation and dissemi-
nation ofagro-technology. Sehgal et al. (1990) had divided
the state into 6 agro-ecological regions and g subregions. In
the present study agro-ecological zoning ofAndhra pradcsh
has been attempted utilizing the available soil resource map_
ping and climatic data.

MATEzuALS AND METHODS

Long-term weekly rainfall dara (1969-93) of 700 pro-
l'incial raingauge stations obtained from India. Meteoroltgi-
cal Depa(ment, Pune were uscd for the present studi,. 

,Ihe

soil resource information generated on l:250 000 scale for
the state (Reddy et al. 1996) was used as base for dillerenr
intelpretations. The available water capacity at 50, 75, 100,
150, 175 and225 mn/m depth of soil were computed based
on soil depth, texture, gravel content and mineralogy of soils.
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-fhc coutputcd availablc \\atcr cilpilcilr r alttcs ucrc assigrtcd

to all the soils sLudicd al7 1 40 grid points located at 10-knt

intcrval.
Using thc availablc \\atcr capacitr, rrcckly rainfall and

potcntial evapo-transpiration datl. the soil uatcr balance
(Tirornthu,aite and Nlather 19-55) lvas \\orked out to assess

thc lcngth of grouing period. Lcngtir of grouing pcriod as

dcfincd bv Higgins and Kassarr (l vti l) starts rvhctl precipi-
tation cxcccds 0.-5 potcntial cr apo-tratrspiratiolt and cnds u ith
the utilization of assumed quantul)t c,[ stored soil moisture
(100 mm) aftcr prccipitation falls l,-clorv potcntial cvapo-

transpiration. Lcngth o[ grouing period obtained by using
0.5 potential clapo-transpiration conrputation scctlls to be

an ovcrcstirnation rlhcn Ierificd for rrany locations. Hence

lor thc prcscnl. study' thc cotnputatioll ol lcngth o[ grorling
pcriod using 0.5 potcntial cvapo-transpiration has bccn

- lightll, modificd. Thc rcviscd conccpt cotlstitutcs 0.5 for
-thc rnitial ucck anci () 7 potentlal evapo-transpiration for the

subscqucnt neeks including the soil rvater storage for arriv-
ing at lcngth of grouing pcriod. 'fhc studies conducted in
\\'cstcrn girol.s arca of Karnataka and Goa uscd 0.75 poten-

Lial cvapo-transpiration lor arriving at dry and trct periods

(l3ourgeorr 19{19) rrhich \\'as founC to bc irt aBrcenlcnt \\'ith
thc ground cortditions. The length oi g.r.rtt'ing pcriod so ar-
rivcd atb1 using () 1 polcntial cvapo-iranspiration ltas shotvn

a closc rcscnrblartcc to thc actual g.orting pcriod for many

locations.
Andhra Pradcsh has 8 agro-ecological sub regions based

on phlsiographi, soils and ovcrhcad climate (Schgal et a/.

1990). Thcl are northern Telangana plateau (hot dry scmi-
arid), soutircrn Telangana plateau (hot dry semi-arid),
Rayalasccrna platcau (hot arid to scrni-arid), south-eastcrn
g/ral.s (hot dri' semi-arid), north-eastern ghat.s (hot moist
scrni-arid to subhumid), south-castern coastal plain (hot moist

scnri-arid to hot dry subhumid), dclta-plain (hot dry semi-

,g1' arid) aud north-casLcrn coastal plain (hot dry scmi-arid).
Using Geographical Informaiton System Lhe 8 agro-eco-

logical subregions (Sehgal et al. 1990) map was superim-
poscd on the length of grou'ing period and soils overlay maps

and an 22 agro-ecological zones were demarcated. The seven

rrgro-clinratic 1-orrcs nlap rvas supcritttposcd ovcr ag,ro-cco-

logical zoncs map for con.rparison, discussion and refine-
nicnt.'fhc salicnt fcaturcs ofcaclt olthc 22 agro-ccological
z.orrcs urdcr 8 agro-ccological srrbrcglons u'itlt respect to their
geographic distribution, extent, kinil of soils and their limi-
tations, bcginning aud cnd ofthc cropping season arc briefly
discusscd.

RESULTS AND DIS(]USSION

l\' o r lh e r n'lb I an gan a p I a te au

Tiris region receives an annuai rainfall of 810-I 135

mm and is divided into three zones u ith length of grorving
pcriod ranging from 120-210 da1s.

Zonc I : lt .ompriscs thc rnajor parts ol Adilabad, south-

crn and sout r-$'cstern parts of Mcdak. eastern and north-

castcrn parts oI Warangal und north-w'cstcrtr part of
Khammam covering about 32.7 lakh ha (l L9%) in thc statc
and rcccivcs 810-l I l5 mm rainfall. Thc donrinant soils arc
mixcd red and black soils (Palcustalfs, Haplustalfs, Vcrtic
Ustropcpts, Haplusterts and Ustorthents). They are shallorr
to deep, loam to clay, gravelly with medium to high in avail-
able water capacitv and length of grou'iilg pcriod of 120-
150 days. The main cropping season is from 2 rvcck of Junc

to I st rveek of Novcrnber.

Zone 2 : It compriscs the major parts of Niz-amabad,

Warangal, Khammam, central and rvcstern parts of Mcdak,

north and north-eastern parts of Karimnagar and southern
part of Adilabad covering about 32.96 lakh ha (12.-lo/o) o{
the state and receives 810-l 135 mm rainlall. The domi-
nant soils lrc red gravelly soils (Haplustalfs, Ustropcpts,
Ustorthents, Paleustalfs and Rhodustalfs). They arc moder-
dtely deep to deep, clal'to loam, gravelly, medium to high in
ar,ailable u'ater capacity rvith length of growing period of
150-180 days. Cropping season in this z-one is from 2nd

u,eck of June to 3rd rveek of November.

Zone 3 : lt comprises the central parls of Warangal and

a srnall area in south-western part of Adilabad covcring about

1.9 lakh ha (0.7%,) in the state and receives 980 to i 0tt5

rnm rain[all. The dominant soils are black []-laplustcrts,
(Vcrtic) Ustropcpts, Ustorthentsl dccp, shrink-srvcll, clal'cy
nith higtr availablc rvater capacity and lcngth of growing
period of I 80-2 l0 days. Jhe cropping scason in this zone is

from 2nd week of June to 3rd rveek of Decembcr.

Sou ! he rn 7b I an gan a p I ale au

This region receives an annual rainfall of 560-970 mm
and is divided into 2 zorres r.vith lcngth of grorving pcriod

ranging from 120-180 days.

Zone 4 : It comprises the major pa(s o[ Mahbubnagar.

Ranga Reddy and Nalgonda districts covcring about 26.4

lakh ha (8.9%) of the state and rcceives 560-850 mm rain-
fall. The major soils are moderately deep to deep, gravelly

loam to gravelly clal', red and black (Paleustalfs, (Vertic)

Ustropepts, Haplustalfs, Haplusterts) rvith medium available

water capacity and length ofgrorving pcriod of I 20-l 50 days.

Thc cropping scason is from 2nd wcck o[ Junc to 3rd wcck

of November.
Zonc 5 : It comprises thc eastern and north-eastern parts

ofNalgonda, central parts ofRanga Reddy and central and

south-western parts of Mahbubnagar covcring about I I lakh

ha (a%) of the state and receives 690-970 mm rainfall. The

dominant soils are ntixed rcd and black (Haplustalfs,
Rhodustalfs, Paleustalfs, Haplusterts). Thry are deep to mod-

erately deep, loam to clay, gravelly with mcdium to high
available water capacitv and length of growing period of i 50-
180 days. The cropping season is from 2nd week ofJune to

3rd week of November.

Rayalaseema plateau
This region receives an annual rainfall ol 436-1136 mm
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and is divided inro 3 zoncs with lcngth of grorving period of
70- I 5r) days.

Zonc 6 : It cornpriscs thc nrajor parts of Anantapur,
south-t',,cstcr, part ol Kurnool alrd north_rvcstcrn pari of
Crrddapah cor.criug about 17.9 lal<!r ha (6.5'%) of tltc statc
and rcceivcs 43(r to 616 mm rainfail. r he dominant soils are
mixcd red and black [Haplargids. paleargids, (Ustertic)
Haplocambids, paleustalfs, Rhodustalfs, Haplustalfs and
(Aridic) I-lapluslcrtsl associatcd at many placcs with rock
lands. 'fhc1,arc modcratcly decp to decp, clay to loam, grav_
clli. with lou,to medium available r.v:rter capacity and length
of growing pcriod of 70-90 days. The cropping ,.oro,i i,
from 2nd u,cck of Jul1, to 2nd wcek of Novembei with only
70-90 dal,s of favourablc moisturc suppll, tvith prolongcd
intcrrniuent drought spcl ls.

ZoneT : It comprises the major parts of Cuddapah, east-
ern and ccntral prrts of Chittoor covering about 15.3 lakh
ha 15.6%) of rhe statc and receir,es 516-.706 mm rainfall.

= 
The major soils are red and black [paleustalfs, Rhoclustalfs,
Haplusu.ll k, Ustorthcnts, (Vcrtic) Ustropepts and Haplustertsl
associatcd u.ith rock lands. They are moderately deep to deep,
loam to clav, grarellv *.,ith low to medium a,ailable rvater
capacitt and lengrh of growing pcriod of 90_120 days. The
cropping scasolr is irorn 2nd rveek of July to lst week of
Noyember.

Zonc 8 : It compriscs the niajor parts of Cudclapah, east_
ern and ccntral parts of Kurnool, ccnl.ral parts of Chittoor
and ;outh-eastern parl o[ Anantapr.rr and receives 655_g36
mm rainfall. The ma.;or soils are blac|< and red [Haplusterts,
( Vertic) Ustropepts, Rhodustal ts, Usrorlhe ntsl associated $,ith
rock lands and cover about i6 I lal;h ha (S9%) of the state.
They are moderatelv deep to deep. loam to clay, gravelly
u,ith medium available $,ater capacitl, and length o1g.o*.
ing period of 120-150 days. The cropping season is from
3rd week of July to 3rd rveek of November.

Eastern ghats (South)
{e: This rcgion receives an annuai rainfail of610_1 100

mm and is divided into 3 zones u.:th length of growing pe_
rrod of 120*T0 dai,s.

Zonc9 : It comprises the major parts of prakasam, east-
ern part ofCuddapah and south_lvesrern part ofNcllore cov-
ering about l4 3 lakh ha (5.2y,) of the state and receives
820-990 mm rainfall. The dominant soils are rnixed grav_
elly red and black [paleustalfs, Haplustalfs, Ustorthints,
(Vertic) Ustropepts, Haplustertsl associated lvith rock lands.
Thcy arc modcrately decp to dcep, loam to clay with me-
diu,r availablc n'atcr capacity and rr,ngth of growing pcri.d
of i20*150 day,s. The cropping season is from 2nd rveek of
July to 3rd rveck of November.

Zonc l0 : It cornprises the major pa(s of Guntuq north_
wcstcrn part of Ncllore, north_eastcrn part of prakasam, cen_
tral and southcastcrn parts ofKrishna and south ccntral part
of Chirtoor covering about 25.9 lakh ha (g.41),o) of the siate
and receives 610-980 rnm rainlail. Thc dominant soils arc

red and black [Rhodustalfs, Haplustalfs, (Vcrtic) Ustropcpts,
Haplustcrts, Ustorthcrrts] associatccl ra,ith rock lands. Tircv
arc modcratcly dcep to clccp, loam to clay, w,itlt rrrcdiurn to
high availablc u,atcr capacity and lcngth tf growirrg pcriod
of 150-180 days. The cropping,cuson is from 2nd vvcck ol-
June to lst week of December.

Zone l1 : It comprises the south-central and north_east_
ern parts of Chittoor and a small area in the south_eastcrn
part of Krishna covering about 6.4 lakh ha (2.3,%) of thc
state and receives 920-l 100 mm rainral. The clominant soils
are gravelly red (Ustropepts, Haplustalfs, Usto(hents) asso_
ciated lvith rock lands. They are moderately dccp to dccp,
loam to clay u,ith medium to high availablc watcr capactiy
and length of growing periold of lg0_210 days. The crop-
ping scason is from lst week of July to 3rd wcek of Januan,.

Eastern ghats (ltrorth)
This region receives an annual rainfall of 922_1 235

mm and is divided into 3 zones with length of growing pc-
riod ranging from 150-240 days.

_ Zane 12 : It comprises the lower altitucle agency areas
of Visakhapatnam. Vizianagaram, Srikakulam, East
Godavari and Khammam covering about 12 lakh ha (4.4%)
of the state and receives 920 to I150 nrm rainfall. The domi_
nant soils are moderately deep to deep, loam to clay, grav-
elly and non graveilv, red andbrorvn forcst soils (Ustiopcpts,
Ustorthcnts, Haplustalfs, Argiustolls). Thcy have low to
mcdium available water capacity with length of growing
period cf 150-180 day.s. The cropping season is from lsi
u,eek of June to lst Week of December.

Zone 13 : It comprises the middle altitude agency areas
of Visakhapatnam, Vizianagaram, Srikakulu*, Errt

' Godavari andKhammam covering about 14,I lakh ha (5.2%)
of the state and receives 940-1 200 mm rainfall. The domi_
nant soils are moderately deep to deep, loam to clay, grav_
elly and non gravelley, red and brown forest soils (Haplusialfs,
Ustropepts, Rhodustalfs, paleustalff, Argiustolls) with me-
diurn availablc water capacity and length of growing period
of 180-210 days. The cropping season is from 2nd rvcek of'
June to 2nd week of December.

Zone 14 : It comprises high altitude and tribal areas of
\4sakhapatnam covering about 4.g lakh ha (l .7o1,) and rc_
ceives I 040-1 235 mm rainfall. The dominant soils arc dccp,
loam to clay, non gravelly, brown forest soils (Argiustolis,
Ustropepts, Paleustalfs, Rhodustalfs), rvith medium avail_
able walcr capacity and length of growing period of 210_
240 days. The crupping scason is from 4th weck of April to
l st wcck of Dcccmbcr.

Soulh-easle rn coastal plain
This regiori receives an annual rainfall of 765-1 260

rnm and is divided into 3 zoncs with length of growing pc_
riod ranging from 120-210 days.

Zone 15 : It comprises a small area in the south_ccntral
part of Nellore adjoining eastern ghats covering about 2.7
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lakh ha (l%) of thc statc and rcccil'cs tt80-l 000 mln rain-

fall. Thc dominant soils are dcep, clay. graveil)'red, lateritic

and coastal alluvial (Haplustalfs, Ustropepts, Riodustalfs)

uitl'r lorv to mcdium arailable u'ater capaciS'and length of

gro*'ing period ol 120-150 da1's. The cropping season is

iro,n l st ri cck ol- August to I st u'eek of December' The delay

in starting ofcroppillg scason is due to lcss rainfall during

south-u'est monsoon and more in north-easL monsoon'

Zonc 16 : lt cornpriscs thc coastal arcas of Guntur,

Prakasarn and Ncllorc covcring aboui 7'5 lakh ha (2'7'/o) of

thcstatcandrcccivcsT65-g80nrrnrainlall'Tlredorninant
soils are dccp, loam to clal'and sand, graveih'red, lateritic

and coastal alluvial li]aplustalfs, (Vertic) Ustropepts and

Ustipsammctttsl u ith lorr to medium available water capac-

ity and length of gro*'ing period of 150-180 days The crop-

ping s.uson is from lst rveek of July to 2nd u'eek of Decem-

ber.
Zote l'7 : lt compriscs the south-'r'este rn and soutlt-east-

=. irn parts of Nellore. southern part '-;i Prakasam and north-
-- 

castcrn part of Chittoor covering abnut 3'9 lakh ha (I'4%)

otthe stitc and rcccilcs 1 050-l 260 r-'m rainiall' Thc domi-

nant soils arc decp. clai, gravelly led and coastal alluvial

[Flaplustalfs. (\/cr1ic) Ustropepts wiltr mediunt to high avail-

iblc '*atcr capacin and lcngth of 6,rowing period of 180-

210 days. Tirc cropping scason is from 2nd week of July to

3rd r','cek of January.

Delta plaitt
Tiris region receires an annual rainfall of780-1 130

mm and is dividcd into i zones rvith lcngth of grou'ing pe-

riorl ranging from 150-240 da1's.

Zone t t : It compriscs the Ccita areas of Guntur Krishna

and West Godavari corering about 5.7 lakh ha (2 1%) of the

stalc and receiYcs ?80-980 mrn raitr.fall. The dominant soils

arc dccp, clal'cv, dcltaic alluvium dcrived (Haplusterts) u'ith

high available \Yater capacity and length of grorving period

of tSO-ttO dai's. The cropping season is from lst week of

^' July to 2nd week of December.
--)' Zone l9 : It comprises lhe dclta plains of East and West

Godavari and Guntur covcring about 3 lakh ha ( I 1%) of the

slate and reccives 925-l 130 mm rainfall The dominant soils

are dccp, clayey, dcltaic alluvium dcrived [Haplustcrts'
(Vcrtic) Ustropcpts, Ustifluvcntsl with high availablc rvater

capacity and length ot growing pcriod of 180-210 da1's' The

cropping season is from 3rd rvcek of June to4th u'eek of

January.
4-one 20 : It comprises the coastal area of East Godavari

corering about 1.4 lakh ha (0.5%) t:f the state and receives

I 070-1 120 mm rainfall. The dominant soils are deep, clayey

deltaic alluvium derived lHaplustcrts, (Vertic) Ustropepts]

ivith high available rvater capacity and length of growing

period of Z\O-Z+O days. The cropping season is from 3rd

rveek of June to 4th rveek of Januaiy.

Norlh-easlern coaslal Plain
This region receives an annual rainfall of 970 to more

than I 200 mm and is dividcd inlo ?. zones, rvith lenglh of

gro,"ving pcriod ranging from 150-2 l0 da1 s.

Zote 21 : It comprises the central and castcrn parts of
East Godavari covering about 1.3 lakh ha (0.5%) of the statc

and receives 970 to I 100 mm rainfall. Thc dominant soils

are deep, clay and ioam, gravelly and non-gravelly red and

deltaic alluvium derived (Paleustalls, Vcrtic Ustropcpts) wi(h

medium to high available water capacity and length of grow-

ing period of 150-180 days. 'l'he cropping scason is from

2nd wcek of June to 3rd wcck of Novembcr.

Zone 22: It compriscs the coastal areas oI
Msakhapatnam, Mzianagaram and Srikakulam covcring

about 8.1 lakh ha (3%) of the state and receives I 100 to

more than I 200 mm rainfall' The dominant soils are dcep,

loam to clay, red and deltaic alluvium derived IHaplustalfs,

Paleustalfs, (Vertic) Ustropeptsl rvith medium to high avail-

able u'atcr capacity and length of growing period of 180-

210 days. The cropping season is from 2nd rvcck ofJunc to

3rd week of December.

The agricultural research and farming tcchnologies be-

ing conducted and recommended in the statc at prescnt are

baiecl on 7 agro-climatic zones as adopted by the university

and the Department of Agriculture. lt is clear from the dis-

cussion that every agro-climatic zone has 2-4 agro-ccologi-

cal zones with ditrerent length of growing periods and soils'

The agro-ecological zones map shows 22 agro-soil-environ-

ments in tire state each having a unique physiography, cli-

mate and soils which resulted in different units of length of

growing period for crop planning and management needs' It

rvill be appropriate ifpackage ofpractices generated by the

universiry for diferent agro-climatic zones be refined ac-

cording to the kind of soils and length of growing pcriod

existing in each of the 22 zones demarcated and thc luture

rcsearch programmes bc oriented according to thc diffcrcnt

agro-ecological zoncs for efhcicnt use and conscnu'ation o[

natural resources for higher productivitl'.

The agro-ecological zones demarcated can further be

refined if the soil resource inlormation is available on

l:50 000 scale where agro-ecological units can be deline-

ated at the district level that will havc bettcr homogencous

management units for crop planning and agrotcchnology

Irans[cr.
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