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I~lTR(DUCTION 

Kerala is predominantly an agricultural 

state. The total cropped area in Karala is 

Q')proximiltely 2,,861,700 hectares. But the ~:)Cr hc',ad 

holdin~ L.:; only 0.09 ha. and this is vorl 10,v when 

CO'r:l:-.. ared to t~le "lOrld avera.ge of 4 to 5 hectares • 

.seventy ;,er t:out of the population is engaged in 

agriculturnl activities one way or the other, and 

thur:: agric1..1lt~rc constitutes the kC~7 sector of bi,e 

economy of the state. It, thereforo, bcCOffiCG E.'viu'?nt 

that. the improvemE'nt of. economy of the state de;'icnds 

to u. considerable eA~ent on the develo;)luent of 

agriculture. 

'~9riculture and 't.;esther sciouco are vr;;r-i 

closel: rnlnted. This is because the (]rowth 0:1: 

~Jlants or animals is :jrimarily inilucnced by i;.~le 

r,hysical condition of the enviromoont in 'ihich tiley 

live. Therefore; J:no\'vledge of the interaction of 

"leather anU crop proouction oocomes unavoidable .:I.n 

agricult';.lral planning. The importance of this is 

bein0 increasingly appreciated since the past £C\i 

Croll combination is tile most important 

es:"Cct of study in Agricultu.r:al l-1eteorolog: for 



rural planning. Due to the high density and annual 

rate of growth of population, it becomes necess~r 

to produce more. Since the extent of the usable 

area is limited (inde~~, it is gradually d~~nish

ing as days go by), it becomes imperative that 

cul tivation has to be !ntt~nsive I so as to increase 

:?roductivity. One of the ways of achieving this 

is to determine the most appropriate crop 

combination end adopt~_ng the same with efficiency. 

Such a policy entails the identification of the 

prQ:)Cr and optimal conbinations of environmental 

factorc sui table for the chosen cro!) combination, 

t:·c! E.tudy of \1hich tdl1 be of considerable help in 

r:1cmning acvelopmE'!"Ital activities, especially of the 

rural crease 

The need for a systematic delineation of 

agroelimatic zoner; of the state and ado;::tiol1 of 

suitable cropping patterns is more urgent to<..\ay than 

at any time in the history of this state. This iG 

eS'cential for ensuring the most rational use of land 

and increasing :o£oductivity per unit area per unit 

time. 

Regionalisation on tl~ basis of agroclimatic 

parameters is one way of bringing about homogeneity in 

2 
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areas for identifying the key constraints that inhibit 

the process of development. Identification of such 

constraints is necessary for :mdertaking relevant 

programmes for agricultural development and 

prescribing recommendations of improved vari8ticc. 

Suitable cropping pattern identified for each of the 

zones can be a valuable tool 1n plannin£ production 

strategies. 

The l'~ationa.l Conl'fliSf:iC'n on f\.grj.cul T.\Jre 

(1976) demarcated homogeneous agroclimatic zones of 

Karels. Rai.nfall :)atterns formed the basio of 

demarcation. But under the comB. tiona preva.ilin~: in 

Kerala it was found inadequate to explair.. the 

variations in agroclirnatic conditions and the existing 

cro,~,ping patterns. The Qeological formation and the 

resultant :,hysiogra:Jhical features have tre!'lCl1clously 

influencc6 the rainfall and tOpOgraphy which in turn 

led to the evolutio!l of soil conI:Jlexes, croppint] 

patterns and other potentials for agricultural 

development of the state. In designing cropping 

patterns for an area the critical agronomic 

conditions are to be identified. Such critical 

factors are temv~rature, availability of ~~nlight, 

seasonal moisture availal'1ility and drainage conditions 



during the rains. Ccxnbinations of these factors are 

critical for a cropping pattern to flourish. It is 

true that while suggesting suitable cropping 

patterns economic criteria will also have to be 

given tlue attention, apart fran the agronornic 

possibilities. 

Hargreaves (1975) suggested an agro

cl:i.Tnatic clas~ification considering the length of 

tte 0ro'!;Jlng season based on the Hoisture Availabi

lity Index (ratic of. 75% !--.robabi~.ity rainfall to the 

potential evapotranspiration). It is felt chat this 

clas[~ification "Jill be most appropriate with some 

:ilOd.if ication and hence it is adopted in the ,:,resent 

study of delineation of Bgroclimatic zones of Kerala 

and identification of cropping patterns. 

Considerin(J all these smX!cts 1.;.he present 

study \'las taken up "lith the £011m1ing objecti.ves. 

(i) To dCwat'cate the state into vo.riol.~s 

agroclun~tic zones. 

(ii) To identify cropping patterns. 

(iii) To Gtta;;:ine the suitability of existing 

cropping patterns. 

(iv) To suggest mor1ificatiorVimproverJent.s in 

the eXistins cropping pattern, in C~iC.! 

light of the above. 

4 
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2. REVIEH OF LI'I'ERATURE 

Literatt~e pertaining to the delineation of 

agroclimatic zones and identification of cropping 

patterns are briefly revie~md in this cp~pter. 

2.1. Potential Evapotranspiration 

The \'lidely accepted concept of potential 

evapotranSj.:)iration {PEl \oms put forth by Thorntmluitc 

( 1948) and Pen.'1lan (194£) independently. 

Thorl1thtvsite (1948) defined potential 

evapotranspiration as • the maximum amount of \vater tl1at 

"lOuld evaporate and transpire from a thickly vegetated 

extensive territory with no deficiency of water for full 

u so at any tinle' • 

Penman at al. (1956) defined it as the --
• evapora.tion frOl:l an extended surface of short green 

cro:->, actively growing, completely shading the grounil 

of 'Lmiform height and not short of viator'. Given these 

strict conditions Pem:~ argues that evapotranspiration 

will be primarily determined by cliruatic factors \.dth 

corne differences due to different albedos and stoLIatel 

resistance. 

The definitions were synthesised by Rosenberg 

(1974) as £ollo'it/5: =-,otential evapotranspiration is 
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the evaporation from an extended surface of short green 

crop \'lhich fully shades the ground, exerts little or 

negligible resistance to the flow of water, and is 

ah;ays surnlicd tdth water. PE cannot exceed free 

'!r1ster evapora.tion under tho same weather condi tiona. 

E'l'r,~ is the real maximun evapotranspiration; a svecial 

case of the real eva~)otranspiration ETR. These 

quantities are ordered in magnitude accordins; to El.<~ 

The biolo:.,ical and physical u::"ortance of 

evapotranspiration in climatic delineation has been 

described by Thorntrnvaite (194&). He develo~)ed an 

equation for estimating ~Jotent1al evapotranspiration. 

Sanderson (19':-,0) rreasured the daily evaporation 

at Toronto over a vegetated soil surface and found that 

the ETP (p:r;;) pred1c:'ted by the Thornthwaite formula 

co~,ared favourably with measured values. 

Palmer anO Havens (1958) provided a grapbical 

solution for Thornttr;lai1~e' S OCIuation. 

Cor.:puted values of therr.lal eff iciency (saue as 

PE) for several Indian stations according to Thornthwaim 

formula were first re!)Orted by Subrahmanyam (195C a). 

Subrar.laniam and Rao (1950) reported that tile 
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\'lorlt on the measurement of evapotranspiration using 

various devices such as atmometers, evaporation pans, 

lysimeterr>, evapotrons, etc. began simultaneously \1ith 

the development of the physios of evaporation. 'I'hey 

have mentioned that, \lith the instruments having their 

~m lilnitations and high cost, it iotas (iifficult to 

cover measurements for large areas and consequently 

several t10rkers i:.)(.}gan estimat.ing PE values fron 

climat:ological data. Their studies ShO'Vl that the PI:; 

values oom:.outed using the Thornth\vaite formula were in 

u...... ) bett(::r agree;:(cnt in perhur;:id (1n vcm~l-./·Lo. I lr..:uuid (in 

Boml..,oy) an(~ ;'l.:bht:t:":li(: (in ChtJ.nUe.) cl ira.:.:d::.o s ~JhOr;GaD the 

ceviationf' \-lore more fron semiarid and arid. ciir;w.tcs. 

Sul)rahman:,ta.m and HeIaamalini (1977) computed 

then",al efficiency values for tbirteen stat::'ons in 

2.2. DCI)Cnc1able precipitation 

Information on n"lean xainfall has little val_€.! 

in rainfecl agric"...llture. .For understandins the 

probab.:1.1ity of success in cropping,on(:: must consic,er the 

as.~.~ured rainfall received in three out of four ~ curs, 

which is otherwise knO' • .Jn as depondable precipitation 

(PD), c3e:>endable rainfall or 75 per cent probub.ility 

ra.infall. 



Hargreaves and Vogler (1984) have discussed 

several methods which are useful in quantifying 

B 

precipitation in a particular area IDld pointed out that 

rr.ean or average rainfall is not a reliable inde..~ for 

tcchnolot;'}' t.ransfer in agr leul t'.lre. They re~)ortec t:hat 

SOll'lG form of ::>robability distribution sI101..:1<.1 be 

employ-cel, and for pU:pOSC8 of plilnnin'J :trri<Jation and 

agric:!lt:'lral devclo:.):::ents t.i1e 75 per cant probability 

of as:urce rainfo'll had :)CC:1 csed as dependable 

ro.i:..£all (~')r:'). They hc.vc f:;:.rther st:atcd t.hut a si;Jple 

ran;dn~ 0:: rainfall w-nountG to determlnc the 75 ~)cr cent 

;"'ro~x).billt:l :.:n:'oC'lced 'Jooo results, ~')articularly for 

records of 20 years length or mOre. 

Dependable precipitation iG defined as the 

amount that is normally equalled or exceeded thr(.."e 

fourthc of the tinte (Hargreaves, 1982). It ic; the 

75 per cent statistical probability of occurrence 

(or cxce("',e]encc) of rainfall. 

Hargreave s et ale ( 1985) \1ho determined --
precipitation probabilities fram the monthl} values of 

precipitation for t!1D 30 Y0ars period 1931-(;( rankcci 

'")7 t~ilC vlor.:ld Ileteorological Crganinaticn, state that 

the accurac:; of the anal:isis ue:}cEds more on the length 

of record than on the method used. 
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Use of probabilities Of monthly total rainfall 

for agronomic purposes has been reported (i'lanning, lSrSC:; 

sal~'-'a ancl Sridharan, 19GC). 
A' --' 

Use of initial and conditional rainfall 

probabiliti.es for obtainin~; agronomically relevant 

iniortlation (Vim-ani ct 0.1. 197L.) has been reported. --
Venkataraman (1978) # l:Jased on i:lcekly rainfall 

probabilities, suq<.:'csted that in sat~ara, sangli and 

Ah::cr"i !Jagar, Kharif cro')s can 00 raised on1:J' uncier 

irri(Jatlon. 

Thornth',;aitc (19·1C) evolved a lx>ok J{ceping 

procedure fran vlhlch it is poo~dblc to calculate 

Clctual cvo.y>otrunspiration ('ill), \~ater curplus (l,J~J) m1<l 

viater (le£ icit (tiD), by camparins PI!: arK. rainfnll. 

Thorntm...mitc and Hather (19:j5) revise" 

as[;1..uaptions unCi methode of cornp:ltations ot the bOo), 

keeping procedure. 'l'he;.: also defined tuo inc.icee 

r-1uni<iity Index tI) and i·u-io.ity Index 0,,£'1) as \toJlI:!~; 

and ,,'D/P£ ros;pectively both expressso as perceni:;.u'Joc. 

The water balance of India accordim.:; to b';eDc 
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Subramaniam (1964) in an attempt to uae the 

recent knowledge of applied climatology in order to 

examine as to what extent Thornthwaite' s scheme could 

be used for explaining the natural vegetation of the 

Mysore state, observed that. despite the sparsity of 

stations and scantiness of data, the correspondences 

were so marked and convincing that they justified the 

applicability of water balance concepts to practical 

problemc and thus there establish.ad t.t'146 rationali-t.y of 

the approach. 

Subrahmanyam at al. (1980) presented the --
climatic water budget for Andt~a Pradesh as a whole. 

Stlbramaniam an<.1 Rao (1979 & 19£;0) &tudied 

the broad scale patterns of water balance for Rajast.an 

with particular reference to its latitudinal and 

longitudinal variation. 

Subramaniam and Rao (1961) compar:co. the 

spatial distribution of annual lma with crop 

corr.bination maps for 1-1aharashtJ:a. 

Subramaniam tlnd t-turthy (1982) calculated the 

climatic water balances of 5 stations of Kerala state. 

They also classified climates of Karels both on thermal 

and moisture regimes followinq Thornthwaite' s scheme. 



water balance and crops in Karnataka was 

prosented by Subremaniam and Rao (1962). They 

calculated climatic water balance elements and water 

11 

balance indices for all the meteorological stations 

1n the state. They compared the general distribution 

of crops and I to identify the l,imits for certain 
rna 

crops. 

Sw&ninadhan and Shanthakumari (1983) studied 

water balance for selected stations in Madura! district 

of Tamil nadu to find out the 'vater surplus/deficit anel 

to suggest the crop'~)in~,: season. They proposed to 

~~ggest ~Jitable croppln~ seasons for the district. 

Vinayak (19G3) studied water bo.la'1ce ele::.cnts 

and indices for 6 stations in Kerala for findins tl~ 

inpact of Boil moisture conditions on crop yields. 

Bonthly and weel<ly water balances of a dry 

SUb hur:iiC coastal stution of Andhra Pradesh, Chirala 

were presented by Subrar::aniam il."'lc1 Hao (19C5). The:t 

used the concept of aridity to identify the drouuht 

years "11th different intennities and also delineated 

water availability periods. 

2.4. r10isture Availability Index 

Hargreaves (1971) defined the N'-,I as "':'00 
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dependable precipitation divided by potential 

eva'90transplratlon. He gave equations and methods for 

its computation. 

Hargreaves (1983) suggested r'U~I as a 

convenient indicator of water available from rainfall. 

He reports that the values of H,:\I can be used for the 

follor;lins purpose~: 

1) to determine the t1esirabllit~l Dnd/or 

econor:1icc of var iOlls croppin(.; systems and practices, 

includinG plant densities, fert1li 4 8tion rutG~ ami 

s'..1rfacc dr,:linage l':lct.ho..,::, 

::-') to suggest the type or motliod of surface 

drainage that will ;Jroduce the best results; and 

3) as a valuable criterion for s'..Jricu1t::Jral 

tuchnology transfer. 

Aceorc1i.nt,J to Hargreaves et ale (lSiL.5), I j\" --
value of f';"\I of: 0.33 or lese for one month Curine; trae 

era},) grO\-ling season is eoneiucred to be a can'.)er 

signal. production \'1ill probably drop OOlet1 an 

economic level. This Hill depend to an irnportant dec;rO€ 

both upon the crop '~irO\m andl.lpOn the corresponding crop 

t:rQuth stage. If the nv(~rage 1'11\1 value for the c.t'op 

lc8::: than 0.50, then t.he usc:: of 
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fortilizers may not be economical. This will nlso 

depend upon tho crop gr~1n and upon the level of other 

inputs. Whenever a monthly value ex~~s 1.20 or 1.J3 

then there i8 indicated to be a need except for rice, 

of good '!1stural or artificial drainage'. They i:urt.her 

st0b that under rainfed conditions an estiIn.:ltc o£ 

"'Iat,=~r bo.lance is cscent5.al :.:or determlninfJ potential 

crop "),roduction o.n(: that the moi~t~re availc;)ility 

i::1o.e.x provide an cstir;<;atc~ of the climatic vlater lXllanc(;. 

~1i,0h-lis)htin~J the use£ulnes~3 of ;:"-,! in 

evaluatin~; the contribution of rainfall to a~;ricultural 

:;;>roductlon and in agricultural technology transf:cr, 

Hargreaves and Vogler (19G4) have mentioned that £:',1 

can ;)(,: calC'ulated for 7, 10. 15 da:.z and one uonth 

:)criQ(is. 

~' .5. i\9roclirnatic Claa::.: ification 

In recent years the topic of afjroclimo.tic 

cle.st":.i£ ication has assilliled ~J.Eir:'lenSe ir:1port.ance in the 

fie1() of Cl::->pl:i.cd climatolo(;y. Atte.r.tpts to :::lc:lfJ[;ify 

climateo ~'1crc made froe. t:!.r:lO to tine by Deveral 

lrlOrkars in the post. 

Koppen (193G) divided the 'lrJOrld cliraate into 

five 'Drincipal groups (A to E) tal"in'-" tempt;rcl"CurC as 



the main criterion for classification. 

In his paper on 'Problems in the 

classification of clUmates' Thornthwaite (1943) 

emphasised the need for a rational approach in the 

14 

classification of climatic tY'pcs for different purposes. 

Thorntm.;aite hims(;lf unpl;." fulfilled this need latc:r 

(Thornth~1aitc, 194C) by :)roposing a scherne based on 

func:lar:lcntal considerations of: thermal and moist.ure 

effectivities. He used precipitation and potential 

evnpotranapiration in classifyins; the climate and 

estinating the soil water balance. Thornthwaitc and 

Nather (1955) took into account monthl::,' mean 

precipitation and estirnated potential cvapotranEfl':iirat':'on 

using terfi"'E'rature anc ~",ater holcinr.; ca~:,acity 0;;': the scil. 

il complete classification of tbe clinatf:;;s of 

India a.nd the nei0hbo1~'IhoOd accorc.linS' to the above scl1erre 

of 'r'hornth\1a:lte was reported by Subrahman:-zrar;; (195C 
, 

0.). 

Subrahmanya.rn and Ran :-1ohan (10CO) have 

classif ied the Gouth-'i.vcst coast of India undor monsoon 

clir:late. Su.1-:>rah .. "TIanyam et al. (196::» found that --

CorTl(~S under :-JOn900n climate. 

Emphasisinc the reasons and need for 
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classifying climates. Virrnani (19[;0) states that ti1ere 

arc ~~ functions of climatic clas~1fication. First 

to identify organise and name climatic types in an 
/ 

orderly fashion anC stimulate the revelation and 

formulation of relationships 'Wiithin the cliInutic 

po:,ulation. Secon<- to serve as a buse for ac>plication 

of technology, for the ir,rterpretation of resources as 

clas:~ifiGd ,:.mc dclint;d:i.:.c.u on s..,;il climatic ma.:)s and 

r.: ,- •• t.he tr.:nsiE!J:" of GX:''2r ionce. HG haG ;i:;.;.rtncr stated ..... \..; .. 
that an infinity o{C •. cCi;:,;)inations o~ primar:r ilnt; 

secondary climatic clcLxmts CQ,;lc in princi"le: be creutcd 

by factoriul combination an( thus, tbere \<-loule be a 

philosophic !>roblern of reducing the continiuu to a 

finit.c number of discrete units or classc!:i, ane. that ~:hc 

ClIohel clir~atic cl.::ts:.:·ifications being pri.;.;;arily 

conceptual, thare '!,'lould be inherent artificiality 0;: 

bo::md<lrie~,,;. 

Gadgil und JOSili (19LO) have st~l·tec. b.at: it 

ra::' ~.'ht. not. be ]::.ocsibh;; :Cor t;wo places t,:.o have identlcul 

climnte. ;>.cccrdin<; to ti:ler.1 ti.le obj(;:ctive oi cllma'l.ic 

clus:.ifica-:":'io~1 io t.o Vrou.i.) the innur:1l..Jerilble im.:iviuual 

cli:~latos in such a 1;;0.;.1:1 tho:" all those having certain 

characterit::tic~ in conr.1on belong to one class. 
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the moisture regime of climate of ;\nehra Pradesh 

remark that t.he thermal efficiency of the cllnatc) in 

u tropical country like India is more than adequate to 

support dense forest types of vegetation. According 

to them it is only the moisture regime that determinec 

tbe vcqetational development. 

the climates of Kerela into tro::)ical monsoon Gnd 

tro""dcal saV<l'1na type climates. According to this a 

srilall portion of Calicut and Cannanorc districts, over 

Quilo!'l and Trivandrw:l ('1istrict corno t.::ndcr tropical 

savanna and the rest lmcer trO';::;ical mons(.:~o:·, t~'pc oi 

indices 0::; S st<;:~tiono in Kcralo. accordins to 

T:iorntl1\loitc' s cchcr.1c of classif::cation <195). It is 

rC,,>or"ced to 'ix: faun:" t.hat a najor :)art of Cc.nnanorc 

'I.'roll (19(:5) clas::ified the tropical climates 

on the basis of brond rainfall groups 1n relation 1.:0 



~tential evapotranspiration. A humid month is 

defined as a month with mean rainfall exceeding PEe 

It ap~ears ('t~a.lter at al. 1975) that Troll defined 
~. --

a humid nonth as any month with mean monthly rainfall 

(R, in m.m) a~ceeding twice the mean monthly average 

temperature (T in °e), i.e. R ~2T follolving 

Claussen (1954). 

Papadakis (1966) used rrean annual minimura 

17 

temperature, frost. free season, average daily maximuw 

or I:1inimur.l temperature for the key months Clnt:; periods 

of the year, vtater bo.lance and the occurence of dry 

and wet seasons in clas.sifying too climate. liis 

classification is much oriented tOl'lards agriculture 

and crop requirer::ents '\:dth the limitinv criteria 

chosen to represent values of significance for crop 

plants. papadakis (1975) gave further description of 

th€': clirnatic restraints, soil limitations, farming 

systems and possibilities in dry tro:)ics and ;:,ub-

Describing the characters of tile tropical 

climate, Virmani et ale (1980) have stated that --
rainfall in the tropics varied from pazactically zero 

to more than 80CO T::.r:~. per year # sorac arcus receive 

400 ro.f.1. per month "lhich under any circumstance e::ccoc. 

the monthly evapotransniration. and on tho other hand. 



tropical deserts receive no precipitation in any month 

of most years. The presence of climatic types ""lith 

al ternntins wet and. dry seasons \'lith one or two rains 

per year # in between the above two extrerooB, is also 

indicated. 'l'hoy also stated that quantification of 

climate for agricultural :)roGuction should be based 

upon the ubility 01: tb:: climate to meot crop Uer.:unll 

for \·later and the ~mitability of the tlX3rr::al rcS)im.e. 

Hill.iamEl and Mosterton (19(;0) poin~ out tbat 

::or agricultural devcloprr:-ent planning, ad0qu~te 

as;;cssmcnt of tb..e agroclimatic reasources is un 

eSEential prerequisite. AcccrdintJ to tllem the ugro

climatic zonation 'l;lOrk in Sao Paulo StGte, Brazil 

(Estado de Sao Paulo, 1974, 1977) is an outstandin~ 

e:{&'TIple for such an assossment. 

Suhrnrc:aniam (1983) has clas;;ifieil u0ro

ecolOGical zones of India on the oosis of indo}, of 

moistur~ aaeqtlacy instead of mere rainfall, because 

rninfall never fully reflects the fJoist;u.rc status oi a 

region anc1 plants do not depend on rainfall alone. In 

addition to t~11s, he :)ointod out that the sisniiica!1t 

role~)la~'e0 by soil for the storage of \1atcr .9110\:111.:: not 

be overlooked. 

Hair (1973 a) proposed an alternative 

18 



approach to the delineation of agroclunatic regions 

and identification of cropping patterns in Kerels in 

t:hc cor.1mittec on agroclimatic zones and croppins 

patterns appointed by the Government of Kerala. 

The committee on agroclimatic zones and 

cropping patterns, in their report (Anonymous, 1974) 

have: delineated th:J.rtcen agroc1imatj.c zones in Kerala 

based on variation::: in ro.infall, altitude, to:)of.~;ruj)hy 

m1(~ ::;.0':.1. Ba.Jcver # the study ~]an cl.:trricd out in tl1e 

i3b~G::1cC of adequate cl.a~ based on scientific 

investigation. 
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Hargreaves (1,)71) defined various (legrees oi: 

floisture aoequancy or deficit in statistical terms in 

such a r.1anner as to :-)rovide a standard descri:)tion of 

r;-ioisture adeq:.1scy :2or agric'..ll turnl production. Be also 

~j:-'i0gC:3tc(; de:: iXi:l'f.:ion c.: climatic clas~;it ;~cstiCjl1 

arid zones. HargreClves (1975) sbO\'leo a broad 

relationshi;) bct\\7een ~,1.. I and Doisture deficit 

cl,::sr'if ication. 

Hargreaves (19C3) has suggested t.hat a better 

unc1erstandins an<:i use of climatic information Db(.>uld }:>e 

an integral pert of attem~)ts to increase agricultGra1 

~)roduction in developin~';' countries. Hel f;.lrther statec.. 

that in very IJOunt<-"lneous countries vTith ccrnplcx patterns 
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of rainfall regimes and wide variations in ·tempt-~rature, 

useful a~roccological zoning reql..1ires r.1any duta points 

nnd large scale mapping. 

Hargreaves and Vogler (1984) suggeste<i that 

in technology transfer 1n agri~ulture water recources 

s~:oulcJ be considered 1n combination t'/ith energy and 

soil characteristics. 

!L;roreaves et al. (19f1S) have rc"X)rt.ed that .. ~ ................ --

\-]hcr. the clim,:;.tic and phenologic requlrcl:£!nts (of 

crons) are met, the temperature and radiation Cieterh,inc 

:3onation of different areas in India, a sraa.il 

[;'lOl.mtuneO:lfj area to the east of KeralD. 'VIas net zoned, 

as rainfall if' variable and doe. nct fit into tbe 

cr.:Lteria used for other zones. They have st':-lt.,.X~ 'C:lat 

a(';rotechnology tr,,):1sfer bob-lcen sir:iilar con(i tion:: hud 

frequently be~n sl<cce~sful. 'I'hey have prCpODCo. tbe 

con,] i tion::;. 

1) Rainfall similur in amount, ois'cr ibu.tiol1 

2) The values of PE ap~)rQXimately cq~.al. 

:5) 'Ti'e mean values of temperature ncarl.:< 

the same. 
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4) The differences bet\.;een mean UldXiwuw <..<11'1 

me:an minimum temperatures nearly equal; 

and 

~,} Lutitude and day length not too aitie-rent 

for crops that are sensitive to this 

factor. 

Virmani (1980) pOinted oui.: t:hat the 

aBC; Sl,lent of land for agricultural potential is one 

of the I)rimB.r:l uses 0:': information on clir:mtic 

cl<:.tssification an( that it shoul<S. be 'based on the 

information on soils and climate, since l,-:ithin t..:. 

'cliF.l~tic t.y(~e· several • 80il tT)cs' ere lij~ol.:.; t.o 

occur anr': any' land t,'.se potential t:ascd on cliL,u t.ic 

2.(;. Croping Patterns 

National Cor:-anis.sion on l"gricultt::rc (197G) 

{icf inee croppinq pattern as the distribution of cro?.is 

in a taluk area whose total area is 70 per cent or 

hi~~her of the gross cropped area and is the same over 

t\</o or three adjoining taluk areas. For liniitin~j the 

number of crops const:ituting a pattern, the comrHission 

has consicJnreC onl;'7 those crops ~ .. lhich indivicually 

(.L 

oc·::upy 10 percc~nt or lUore of the gr03s cropped a.rc of 
1\ 



the taluk. Trial oomputat1ons by the commission 

have shO\ln that the number of crops thus obtained. 

in a cropping pattern hardly exceeds five. 

'J'hornt.h\"ai te and HaUler (19[:, 5) t.erii~d 

the ratio of actual evapotranspiratiofJ (j\E) to 

: )()tential eva"':"Otransoirdtion (PE) as the Index of 

Hoisture Adequacy <:r ) which is exoressed as r:lc"1 ~ 

percentage. Thev reported that the values 0"': 

vary \'lith the availa"lc uoil rnoistul:0. 

I 
nd 

distrib-..1i:ion of I agreed fairly with tile c!:'0ppinQ 
r.1::l 

pattern of some 0:; t!1Q rnajor crop~; in tile IrIDian 

subcontinent:. Further studies on re(jim.al :J<..L;JJ.~ 

haa l.."IOOn :,:ade Oi' vaxiouG resedrctlers. 

In ;:ooir paper • Nater balance unO. crops 

t.hot in the case of J.~i1arif jo'War good. ~/ielda Ccln be 

expectod in placoA ~.vhel:e 1,00 iB r:-tOre than 70 r:>er cent. 

:.3u:Vl.:.amanirur. and Rao (19[:5) ~';or.];ed out the 

varioun "mter balQ.;.1ce ele;::1ents in d i~ferent ~Jarts 

0:: Rnjastan. Their study indicated the nee(i for 

change in the axisting cropping pattern. 
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Subramaniam und Rao (1.979) atterCi~")te<:: to 

relate seasonal! and croppin'__ pattern of <1 del ta.ic 
rna 

Cistricts of Andt~a Pradesh. 

S\"aI~linadhan aD5. Sundarumccnakshi (19t:5) 

calculate(·;. ''later surplus and water defici.t for 

Uadu. BaseO on the \v,lter bulul1cC anal:;lsis and 

cropnin~.; pattern, sllgqcstions were given for 1)lannin~ 

and dovclo'o..':lCnt of agricultural resources. 

~~atcr bala~1cc studies on Tri V<lncrur, C4'7.~ its 

vicinity by Subrar:1aniam .::lnd Vinayuk (10L2) indicated 

Ci· an as' urad level of ,'1Oisturc adeuacy over CC per cent 
i 

cna..l:>lin': suorlOrt of variouc crope. requiriny hiSh 

filoist.urc level. 

general distribution 0:[ crOt)s nne ! _ to ide"tif~{ the 
ffiC/. 

li:~lits for certain cro-p's observed that in case of 

Kh81:'i£ j O't'lar good :,·iclc.::; could be expected in pluccs 

~1ihcre the I is more than 70 per cent. ma 

'llhc committ.ee on agroclii~-.atic zones 

and crop::in~, l/utte!'ns, in their report (Anonyrnous, 

1974) have remarl:e<J th.::lt the cxisti:lg cropping 

patterns arG the curtrLl.lativc; effort of the 

genera1:ionc of farmc,rR ,,·,rho tr..ro-..lgh trial and error 

have evol vee G. S"./stem basf)d on natural resource 
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endowments as latitude/'rainfall, tOpOgraphy, soil etc. 

and that the configuration of these factors influence 

in evolvinr;:J 0. sin(jular agronomic environment where 0 

partict:lar crop",ing pattern fits in. 

Accordin<j to Nair (1973 :0) who put for"mrL 

an ap':::Iroach to\>wros {~ic:~:l.~jnin,:; tix; optim1..lrr: cro~itjin~ 

Dattorn~ for Kcrala, oue has t.o look into t.;~c bat:;ic 

characteristic of tbc: envirorli:0r:t c01Hllex one: 

ju:~ta;)OS8 the a«;:;ronoLic requircucnts of Croi)S to 

obtain t~ o,,:timu;, crOD combination!; suite;:l for the 

rO\jion. 



MATERIALS AND METHODS 



The present work was undertaken 'Vii th the 

object of dclineatins the various agroclunatic zones o~ 

Kerala and idcmtifY'ing the crOpL)ing patterns. 

3.1. Collection of Data 

Data on Geograph:y and Torosraphy. 

,Late, rcgordinc latitude, lcng:'tudc cn<.~ 

altituc1e Of different :::,l.J.ces in the stClte \lore obtained 

from the Centre for Earth Science Studies. l'rivandrum. 

To:->ography nap of the stote wac obta:"ned fror;~ the 

Geological Sur'Jo:l of Inc1ia, Trlvarn:}rum. 

!leteoroloc,ilcal Data. 

Heteorolo~;ical data were collectc>c' from 11 

statj.ons of. Kerala Agricultural University, 7 stations 

of India l'-10.teorolo~:ict'.l Department, ond 02 ctatiorlS 

naintained by tho State Government and other agencies 

like Idllkki, Edarnalayar and ParaD.olkular.1 projects. 

Tt".e available ~ata fCf ilC10 useful for the study \iCrC 

collected for tbcperiod 1901-80. 

Table 1. ::::11<",,\ .. /9 the narJo, latitude and 

longitude of the stationr; under present study as '.voll 

as the '')criod 0:; d:J.i.:<:l .... woc £or <.1~~ocli;..1a'!;;.ic cl<:s::::lf::_cution. 
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Table 1. Stations am data used in agroclirnatic 

claseification ___ ._ _ _____ ~ _________ ,. ____________ . __ I. ______ .. _._1r._1._. ______ ~~~ __ ~ ___ ~ 

Name of station + + + + 
Latitude Longitude 

on 0E 

Porio;: of 

data 
avai13.blc 

~----~~------------.. -------.. ----------.-.----~-----~~---~~~~ 

ICQs~,ragcXl 12°31' 74 °59' 1 :,)Cl"(3(j 

1979-~1 • 
llondurg 12°H3' 75°06' 1 SOl·:,t.j 

Payyannur 12°06' 75°12' 1901-:',0 
Talipuruni)a 12°03' 75°21' lS:)l-LO 

Irikl~ur 11°58' 75°33' lSJ1-GO 

Cannanor0 11°52' 75°22' 1001-LC 
TclecilCr';i 10°45' 75°30' 19~)1-LO 

t\~ananthO<J.y 11 °40' 76°01' 1~J'J1-[O 

A.'1l.balav.:yal 11 °38' 76°13' 19()1-L3 ** 
Vythiri 11 °33' 76°02' 1';.;U1"['O 

i(utt:.i:'<:lc1i 11°40' 75"'4::' 1:)(>1-<.:. ) 

nads9ara 11°36' 75°35' l~Cl-\..O 

C:uilanui 11°27' 75°42' l~)Ol-U., 

C,:ll:Lcut 11 °15' 75°47' 19(i1-,:) 

1931-:u '* 
~J ilUInl;~..:.r 11°17' 76°14' 1 SlCl-",O 

:'1nnjcri 11°07' 76°06' 1 ::;O2-~>( 
'l,'hiruranga.d! 11 0 03 • 75C>55' l~Gl~,C 

Pc:.::: inthalmanna 10°58' 76°14' 19C1-f~i(; 

?onnanj. 10°47' 7so55' 1)01-;,( 

Hmmar0 i1at 10°59' 76°20' 1901-GC 

Cherpulas:~cry 10°52' 7(;°19' 1~J01-('C 

1?arali 10°40' 76°33' 1 SiO:!.-LO 
Pattar:lb! 10°48' 7Go12' 1 Si73-f~3 ,\. 

CttaI)palam 10°47' 7C·23' lS01-LO 
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Ta.:blc 1. (continued) ----------...-.... .... ~ .. --~-- -.~~-..... ...---.. --..... ----.. --
(1) (2) (3) (4) .-------..... ~ ... - '*----..... --~-... ----------.-.--..... ----.... --

Palghat 10°46' 76°39' 1901-LQ 
1951 ... [.'( * 

Chlttur 108 42' 76°44' lS;Cl .. L~O 

;\lathur 10°38' 76°33' 1::;C6-50 

Thela~Jpil1y 10"40' 76°15' 1907-LiO 
ChO'W<]hat 10°34 • 76°03' 1901-:';0 

Ollukkara 10°32' 76°16' 19(;;'-0(1 ** 
'i:'richur 10°31' 7Go13' 1901~;O 

TriJ:'rayar 10°22' 7(jOOC' 1901-S0 

! !ukundapur am 10°15' 7co10' 1907-G0 

Cranganore 10°13' 7Go12' 1 SiOP/-UO 

flala',' att7.lr 10°12' 7G(l31' 19 J ~:-;.~, (j 

Parur 10°09' 76°13' 1901-1..50 

Pnrur,~b.o.vur lCo07' 7(..°29' :t 001-<,0 

J\lwaye 10°07' 7Co21' 1916-i";0 

Ncriyar.~angalam 10°03' 76°47' 1035,"(3C 

Ernakulam 9«>59' 76°17· 10Cl-<..JC 

Cochin(B) 9°58' 76°14' 1931-LC 'I< 

Fort Ccchin 9"50' 7Co14' lS01";':Q 

t!luvatur'uz ha g05fi' 76°35' 1001-":0 
11<lr a~n.tr 10(116' 77°09' 1916-dO 
r·iunnar 10°06' 77°04' 1916-80 
Dovil;:ularn 10°04 1 77°06' 1 ~)05 .. ~jO 

Sant!~anpara 9°5::':' 77°14' 1 SC}t~-;":':IO 

Velur 9°54' 7Go50' 1961-UC 
Chinnar 9°52' 77°06' 190L-50 
Kar i:iccx.1e 9°50' 76°40' lSiOl-CO 
I{.lu}~d. 9°51' 7()o55' 197G-L5 * 
Var:dcn::ledu 9°43' 77°0C' 1929-CO 
Kt.111dly 9°35' 77°10' 190,_-:':'0 
Pccrr,luoc 9°34' 76°59' 1908-(;0 
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Table 1. (Continued) 
__________ •• _______ .... T _.--..._ .... ______ ... _ •• , .-~ ............... 

.--.-.-_____ ...---.-~ _________ ..........._ ____ ~ __ .... _____ ....... _ ......... 1 __ -

Vaikom 

~~ttl..l.l11DnUr 

'?alai 

:(unj ira:nally 

,\;cul:.utty 

'; hr:::'tcl1':ll 

:lavulikarn 

:~cnlli 

.• coor 

~:ott.arck Icr.a 

'iry nn:i-:aVl1 

\.ltdlo:~ 

'OJ ~ll:: ilvoor 

,'on1" '·"It 

9°40' 

9°36' 

9°35' 

9°:?7' 

9°:;:1' 

9°~3· 

9°11' 
c~e r;",:.~ • 
-" "' ... .J 

0°09' 

9°04' 

9°00' 

7C"33' 
7(.0:;:C· 

7C °20' 

7C °3:. • 

7(°33 • 
7G % 6' 

7V"51 , 

7C °4(; I 

7C05!:)' 

l')C'l-dC 

l:JOl-.0C 

1 '.)O:~-5C 

1 'J< .. " -:'0;(; 

lSJ51-·C * 

1. '_}(Jl ..... ;L 

1.Cl- C 

lStOl-CC 
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Table 1. (Continued) 
--..--........... -_.... ------------------_ •... ----~--......... --.......... 
-~_ .. ~__....________ II F _ ..... _.-. _____ .... ___ ....... .-.. ....... _ .... _.._ 

Varknla 

Att1ngal 
?JeduInangad 

Tr i vmx' rurn 

neyynt: t.:inkara 

Parasoala 

8°43' 

e,°42' 

8°36' 
~,(\ 2')' 

[,023 • 

0"20' 

7G Cl42' 

7Go49' 

77°00' 

7C °57' 

77°05' 
7""!oC;(), 

191:16-80 

lX;l-LC 

1/(;1-[0 

: .,' (~1 .. ~: C~ 

1 J:j 1-f.. '"' "* 

1 .'Cl-;~·C 
1 {'>( 
-,.,\. ~ ) .... ,--. \-

---~---........... -.. ----... ---.. ----.. ----. .-......-----....... -.----------

1<:-A- Ten:)'Jcruturc ano rcinfall (l.u'(:~c.. 

Otl:crs :::.ainf all datn 

+ -I- Scurce: Centre for l!:urth Sci(mce 
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Fi<:;.l. depicts the location of the etatJons '.lith 

district boundaries. 

Data on hur:'iidity and \.,;in<1 speed \1(.;re 

collected from "t:be pUi)lication of India f1etc:orolo0 i cal 

Denart.'TIent (Anon:'1'n01:o, 19G7). Sunshine data Here 

collect('(i from the Sc:l0ntific r~eport of I:1dic: 

L'10an tcr;;:)cru1:;1.1IC c~ata for CSl"lnu!lorc, l?onnani 

and Qnilon \~cre obtai'icd from tbe publication of Gtch 

:::.1.3. Cron anu Soil Data. . 

collecte(. 

TOE:pcrature. -

'I'he moon :nonthly maxiourn anc..'l L!iniLl~l!l 

fror:1 \'1i-::ich menn r.\(;nt.",ly tHD1'"::er.:1turec wert? calc:l1atcu. 



Temperatures of the hottest. nonth a.""ld tho coldcnt 

r.1onth, one; the mean nnnual t.clTryJrc"t:ttro ren<;e tJere 

3.2.2. Relg.tiyp H\ut1idj.ty g,nd Hind 8:£2900. 

The monthly and annual means of ralative 

humidity for 7 IrJD stations arc corJputod o.ne: 

6iscussec-:O • 

The monthly um; A.nn~1Ql valu08 for average 

wind speed for different at:ntion!J arc tabLl.luted and 

c1iscusr;ed. 

Sunshine. 

t1eon daily duration of bright sunshino and 

naxir:rum possiblo hour:::; of sunshine are presented and. 

discusoed for 5 station~ i.e. Rasarugoc1. Pattambi. 

Ollukkara, Kayarnkulam and Trivandl.:ur:,. 

Rainfall. 

The monthly rainfall data collected for 

about 00 years were tabulated station i.·lise. r·1ean 

monthly rainfall fo~ c.:1ch of' the 22 Z2cnt!1s as ~ioll as 

the mean annual rainfal t for all t.he stations 

was cOID:m'tcd. Heen sea~J"";:mill t.'ui'1inll for fO'...tr 

seasons \'ICrc also com:)uted follOi.ling India r-':etcorolo-



<.:sica1 Depar1::.r:1ent. The four seasons are as £0110\1s. 

1 )iVinb:;r ~anuary and Febr,.iary 

2) Sur,r..er ~1arch to May 

3 ) [; .l~. Nonsoon June to 5eptemr.;er 

October to Docei:lber 

E;r,at:1.al variation of r:lCun ruiniall unQ its 

rho ra:l.il.[o11 roceived at 75 !)(;:r cent 

(~:) ir' the miniflTI..lr.:l rainfall expecte~; to }x; rcceivDu 

in 3 01.lt of. 4: jlo:.:r::. A simple ran}dn:.; r.1othod as 

dcr:cribc('; b~/ Doorc::bo:.; and Pruitt. (1977) nne. (;lde:an 

2nd ['rare (1. 2) vIas used for t.hc cor; .. ~~:.:,tut:.i.on of 

station 't'lcre a.rrun~;(x.1 in c-'ecrcasin .. ; order d!1C . ~.;' 
4 ... 1 • 
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100 m 
Fa(m) 

n + 1 

tvhere # n == r:umber of records. 

The rank number which has a probability 

level of 75 per cent \I1a5 co.lculatod.. The rainfall 

recora corrosponding to tbie rank number Gave the 

de ncndable r ninf all. 

The mont[-;l~' v<.llues of de~:'iel1dable rainfall 

found in this manner ..... ere use<) ::or cor..1))uting the l1.:.I 

aqroclix:k'1tc'" • 

Potential Eva ·otranspi;stipn (h). 

The cO:1cept of :;)()tcntial evapotranspiration 

put for-,Jarel by 'l'hornthwaite (1940) is vJidel:i accepted 

and utilised in various fields like cl~~atic 

clas~if ication,. '\.,'ater balance and othero. 

Thornthwaite considered teli-perature and 

possible number 01: E.:unshino hourfc for the estimation 

of potential cvc:r;)otranSI)iration. The formula given by 

Thornthuaitc for unc:ajusted potential evapotra;ls;)iration 

(e) is as follows: 

10 t a 
1.6 ( I ) 



34 

'tl1hc:re e ::: I-'1onthly unadjusted potential evarJOtrans-

piratlon in cmlmonth. 

t c:: r·1ean ITIOnthly temperature in '"C, 
1;( 

I == ar:nual heat index (~i), 
L~f 

i ::: i-1onthl::.' heat index and is cqc .. lal to 

(ti 5) 1.S1'1 

tine] a::: non linear function of the heat index, 

a = 0.00000G675 13 0.0000771 12 

+ C.01792 I + C.49'3~. 

The unadju::;tf;u potential CVl..lpot.t: anspira.tion 

(e) no obtained is for average 12 hours 0:: !Lnnhinc 

ana 30 c1;-::.y mont.L. 'I'be values cen l.x:: 

mul tiplyinc:~ with a correction factor dej)cnding on tile 

The noin advantage of Thornth\vaite's .. :Ct110tJ 

is available. Because o=: the simplicity oi t:/e l;,ct,·~ou 

were first :)lottcG on <.l iJap of Koro.1a fror;l '\,'lhich the 

r:1Can ter:l?JCrat~.:rcc for all the raingauge station0 ".Kr:C 
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interpolated. keeping in mind the altitude of the 

stations. Foll~:dng Thornthwaite' 5 method. 

computation of unadjusted potential evapotrans-

pirat10n (e) # \vae carr1ad out tll1ich was later 

adjusted by r..ultiplyins ~lith Q correction factor 

0ClJending on the lutitude and season. to obtain 

corrected Pi: for all the r.lOnths at each statiuu. 

t-Jater Dc.lance S.'9.1dies. 

All the "later balance elon1Cnts i.e. act~aal 

evapotranspiration (/iE) # t>later surplus (W;3) uno \lUtcr 

procedure of Thorntrn"laitc and Mather (1955). The 

field ca~)acity of too soil to hole; rx.:i.sturc \'las 

assUI'I'IeC considc;rinq the ty")e of soil and vegetation 

on the linen S'...1ggested by Thornthuait..;:>. 

Nater baluncc indices such as ht~Jr:idi.ty index 

(Ih ) # and ar.idity index (I.::!) 'i:il(;rc calculated makins 

use of the £0110u1n9 formulae: 

(:1.) !1urd.t i t'!i IYl.'_~0j.: - ::: X 100 Jo
h PI!.: 

(2) Aridity Index I ~vL x 100 :::: 
a PE 

The water. hu.1 ance oler:1eni;s and ind.ic(;l a i. or 



14 stations in Karela on annual basis are presented 

and discussed. 

l-lOistHEc Availabil1;tx Index. 

The moisture availability index (r>1AI) 

provideo an estL-nate of the climatic water balance 

\il1ich is essential for determining potential CrOI) 

production under rainfed conditions. The H .. \I is a 

38 

moisture adequa.cy index at the 75 per cent probab~'~lity 

level of ~rccipitation occurence. It is dcfi~~ ~D 

the de-pendnblc precipitation (PD) divided by potential 

evapotranspiratton (PE) and is computed as foll~1C: 

l-lAI = 
PD 

PE 

j\lonthly values Of MAl were computed £0:': all 

-the stations adopting this foethod. 

3.2.C. 

Nany att.e!npts have been l~ 1n the past to 

clasr.ifY clinate to find out 8griculti..tral potential of 

a region by various researchers ~:n:_ch as 7horn~dl\vaite 

(1948). Hargreaves (1971, 1975) and Papadakis (1966). 
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Most of them are based on annual, seasonal or 

monthly rainfall and avorage temperature. 

In the present study the method suggested 

by Hargreaves (1975) was used for the agroclimatic 

classification. 

Hargreaves showed a !,road relationship 

between l'1AI and moisture deficit classification, 

which is given as fol10t-ls: 

r-1A.l ~;toiEYIe~,£i~.s!.S... clagsif ication -
0 0.33 Vorl' deficit 

0.34 0.G7 r1oderatcl:l' deficit 

0.60 0.99 Somewhat deficit 

1.0e 1.33 Adequate :7loisture 

-? 1.34 ExcDssive moi[;turo 

The moist.nre deficit clasdflcation \..;as used 

as a concrete base for c1asd.fying agroclimatcs of 

Kerala. Ho\vever, the classif ication has been extended 

by including one more class namely t viet' \·:i th MiU above 

1.67 keeping in vie,;-.' of the wet climates of Ke.rcla. 

Hargreaves (1971) suggested a defL~ation of 

climatic classification for arid zones. The defL~ation 

is based on the length of the period of moisture 



availability and it fails to identify the different 

agroclimates existing in Kerala because. no station 

with MAl in the range 0.00 - 0.33 for all the 

months could be idcntif led \-lith the availahle data 

input. 

\'ll1.ch ir:; felt 

to be r:lcJrc rational, scie:'ltif ic m1d rr:: tll1:-: L i:,' 2:-::6 is 

38 



Table 2. Classification of moisture availability 

regimes 

....... -......--_----..... --.............................. ----_ ...... -............. ----................... ... 
Sl. 
Ho. Criteria 

Hoi sture 
Availability Symbol 
Reg ime (I-V • .3.) .... -... ---.--.. -... -...... -----......-. .... ----~ .... ----.II .. III .. - .. ________ _ 

.. ..-.-, .... _---., .... -.. -... ~-,...-...---.... -... -----~-*.--. _ ....... .......... 
1. E or more t.icnt!!S ';7ith l11\I 

i.n the range O.CC - 0.33 DRY 

2. 5 or more conr,ecutive 

months with 1'1A! above 0.33 D 

3 • 5 or more conr;ecuti ve 

month[' vii th r: :r above (; .67 c 

4. 5 or nore consecutive 

months ,dth H/,I above 0.99 HUHID D 

5. 5 or more consecutive 

raont he -vJi t h fill\! Llbove 1.33 PER-HUHlD 

c. 5 or more conDcc1.ltive 

WE'!' 
-~-............ _____ .lP_ .... .._...._ __ ...................... _ .. _d. aM., Ull ...... , illidl 1 _.-.-... 
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The type of 80il play a vital role in crop 

proc1uction. ltlhen the moisture availability regimes 

(!J!;\R) "rere superimposed over a soil map of Kerale 

various agroclimatie zones ,,;erc obtained. Trse 

suitability of the acrroclimatic zones ±:or 

crop production is (~iscussed. 

In the present stud:l, cropping pattern for 

each talu}~ wns "'lO!'ked out fran tt1C village level crop 

data by the method dif,eribed by Hational Comr:1ission 

on Agr' c ,1 t"'.1re (1976). To f aei11 tate w"1alysi;.:; ano to 

have a broad picture of crop distribution of the 

state, the crops and theit' areas were coded usin(j 

cro~-: s:t bo1s and numerical subscripts. 

The codes for crops are as follovlC: 

paddy 

Oilseeds other than 0roundnut 

(inc1uc1inc:, coconut) 

PlantatIons other 1:ilo11 spices and 

coconut 

Fruit :;')lants 
Spices 

Ta;)ioca 

o 

L 

Fr 

Sp 

Ta 

40 



The percentage area of crops are denoted 

as follo\-1!u 

Area coverage (Per cent Of 

gross cropped area) 

70 or more 

50 - 69 

-.... 49 ~\) 

10 - 29 

less than 10 

Code -
(Used as nUIIl(;rical 

subscripts) 

1 

2 

5 

For E'"xample. thc~ code Fd
2 

shcn\fs that paddy 

occupies 50 to 69% of tr..e gross cropped erca. 

~'lhen the same distribution of crops 'tias 

found to hole good for two or more adjacent taluks, 

a natJ.;:ern vlas obtained. The various cropping 

pattorns thus obtai.noo are discusseC 1n relation to 

the agroclimatic zones, with special reference to 

the suitability of. the cropping patt,erns to the 

different zones. 

'L'he 8uitab.: 1 ity of croppinCJ patterns was 



cropping patterns followed 1n each agroclimat1c 

sonc were ::oun(~: out from the maps. Tben the 

f?uitability of the agroclimcJ.tic zones for :':cllot'/ing 

the croppin0 patternc was examined based. on the 

Clevelop::cnts in ils'ricultural science. 
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RESULTS AND DISCUSSION 



-1. RESULTS AND DISCUSSION 

The present study was unciertaken for 

delineatin0 the various sgroclimatic zones of Kerala 

and identifying ~he cropping patterns for ti~ 

rifferont zones. The meteorological data and soil 

and crop data received fran the various de~''0.rtr:!Cnts 

and otntionc are uiscusse0 in this chapter. 

4.1. Area Under Study 

4.1.1. Geo9ra-;->hicci reaturo§ 01;, Kerula State. 

Kerala if.' one among the snallest stutos in 

India with an area of 38.864 sq. kr:;. It is a narrO'Vl 

strip of land lying on the western Dido of the l;Jcste:rn 

ghats and it lies betvleen (3°17'30" and 12°<7'40" North 

latitudes unO 74°51'57" and 77°24'47" East longitudes. 

The state is bounded on the north and north-cast 01'" 

Xarnataka st.ate'. The e(u'.ltern and so.[tl1ern lL:1i tu arc 

boardered by Tamil Nadu state arvJ the i\rabi.:ln Sec. 

vlashes the shore in tr~ west. The ::iUjostic \vcstcrn 

ghats forr.: the physical limit on tile O.:lst. The len<;th 

of the nea coast and the maxirJUrn breadth of tl'./C state 

are 580 km w.ncJ 120 ian respectively. 50 ~")er cent 01.. t.he 

total geo<:.;raphical area is above 75 m above I'l.S.L. 



The state of Keralu is highly uneven in 

to;)ography due to the varigated fea:..ures of 

mountains. hills, valleys and slopes. On the basis 

of physiographic features the state is distinguished 

:tnt.o three: broad divisions namely highlunO. midland 

and ImJland, each of t:hem running parallel from 

nort.h to south. 

(.1.:'.1. Highland. 

The highland is mOW1ta.neo~..lS and has an 

nnt':h .. :.latinc: surface. The range in elevation is 

1000 to 1500 m a>ove ::.S.L. The \-Jestern '.:.;hots is 

traversed by several passes of which the Palghat gap 

The 10\·] land is a strip oflai'ld running alon(j 

the coast and is not more than 30 km in wi;dth at an~i 

r.oint. This area is 10\.; "lith level topography and is 

characterised by marine lan-:i forr>1s consisting of beach 

ridces 2nC beache0 I..'ith swari1ps und 1a000ns. :in [',averal 

places t.bey ore liable to be flocx1ed c.1urinfj monsoor:.. 



lies the midland region. T}~ clevation generally 

observed in this area is below 100 In above !'i.S.L. i\S 

one moves froIil the ghats towards the west tbe hills 

1..ICCorne flat tdth milder slopes and. the dales beCOI:1(.; 

tvider. 

There are 4/;. rivers in the staJ.::.e 0:: vlhicb in 

are 'illest flowing. '.rho east flo\lTing rivers are t,he 

tributaries of the Cauvery. une O£ tlc str-~;:il-.i0 

features of the state io the continuous chain of 

lagoons a:1('; hack wat~rs extending alol:0 tt.~ C00.sttll 

region. They stretch fran the northern to the 

sO'-it:i1ern end and all arc interconnected by cannnls. 

both natural and m;:.mr:1ade. Because of the undulnting 

to·jogra~hy. najoocity of the area enjoy a. good 

4.2. i\9rocli:;~atic Features 

The climatic elements and soil ty;)c oi an 

area have an ir.1portant. role in providing cougenial 

corni tions :: or crop grO\·,th as they together 



determine the 8<]roclimat1c features ot a locality. 

The climatic and soil ~tures of Kerala are 
" 

discussed as foll~1s. 

Climatic FeatU£I" 

The most important climatic elements are 

rainfall. temperature, humidity, \1ioo, sunshine etc. 

All those have their own significance in tho life 

of croI'D. The healthy growth of the plants, their 

high yield. etc. dei.:)end upon certain optimum values 

of the sa clil7l..atic element s. The st'...:.dy of the se 

elements in Keralo. is therefore of ryreat importance. 

~.~.1.1. Rainfall. 

48 

The average rainfall for Karal;::. \.,.~s coraputed 

fron the Iroan annual rainfall for (~) stations .o.n<.( \1<:10 

found to be 2900 IT'.r:1. The spatial clistribut.ion of 

['caeenal and armual rainfall and the coafficie..'1t of 

variation .:Ire oisc~.lssed below. 

tl .:;::.:i .1.1. Spati<3l Distribution. 

'.i:'he spat.inl c1!stribution of annual and 

seasonal rainfall in the state is shown in l~i(..; ~:. 

It shows t:lot there aro tto/O distlact zonCB of 

rainfall. In general the:; annual avernge rainfall 
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increases from ~outh to north. IiO\vever there are 

4 pockets of high annual rainfall exceeding 4000 rom 

in the state. They are in and around the areas such 

't as i:Jynad, Her i"amangnl am; Idukki project and Ponrm.:tdi. 

Chinnar and surroundings in the leeward side of the 

western ghats receive onl}." 665 nm of ar-.nuol rainfall 

and may be considered as a special area. Chinnar 

and ParQssnla are tr~ two stations which do not 

receive even 600 ~J rainfall in any season. 

The rainfall during the south-'t"iC:st. monsoon 

ShOH,: c r.;ir,lilnr trell{~ as that of the a:muul rainfall. 

Rainfall during tbe north-east r.1onsoou sea~:;on 

increases from north to south. In ~linter the state 

receive very 10'!.; rninfall which in general, increase 

sli~;htly from north "\.:0 south. DuriutJ f,W:li,lCr the 

~;i:nte receive a. gO<:.X: amount of rainfall \lhich it:; 

found to increase fror~ both northern and southern 

purts of the stute to t:he centro.l part of Travancore 

Palai and Kanjirappally receiVe less 

rairlfall than the su.rrounding stations during the 

S.'N. monsoon season. In winter and ::~.E. 1I1011300n they 

get the ~'ighest rainfall of all too stations in the 

stute. This phcnononon may be studied in depth for 
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a better understanding of the rainfall climatology 

of the area. 

4.2.1.1.2. Coefficient of Variation. 

The spatial distribution of annual and 

oeasonal coef£icic:nt of varia.tion of rainfull for 

the statr ir, ::i:lO'tm in 1'ig. 3. In general the 

annual CV increases from north to south. Velur 0.00 

Chinnur have the highJst cv (4.;%) \I11111e CaliC'..lt has 

tbe lOt-lest value (14~;;). 

similar trend arK? the areas with high CV uro Chinnar 

and Palgbat. Rainfall probability on a WCCY.j.:l hasis 

may be carried out in -;,:Jx:; Be arca~; ior ::::":.It'.:~rc Vlor}~. 

In L":.r::. n1..):iooon and '{linter C"V is i:ourld to 

increase from south to north. In summer there is 

r;licht increase of CV from south to north. 

The annual CV f0r a station is s...'ilaller 

than the CV f or the seasons. 

,1.2.1.2. Temperature. 

The tem;)Crature of the hot.test month, 

ter.1perature of tr.c cc15cst fJOnth ana the annuul 

48 



49 

tempera.ture range for 9 stations in tr..e state are 

<]i van in Table 3 .. 

Table 3. Telnperature of the hottest mont.h# t:.eraperature 

of the coldest. month and the annual 

temperat.ure range for 9 stations in Keral a.. 

_ .. _.-..... _ .......... --........._ .... ....-.~ ___ ... _ •• __ •• HI • _____ .................. iiI: ••• __ ................. _ ___. 

5tation 

Calic'...!t 

Patt.am}.:l 

pal~:lhat 

Cochin 

Idukki 

!cottayam 

Alleppey 

I'>'.Jnalur 

Tr i vsndru.l"n 

J\vcrage 
tel;liJe.r a
ture of 
the 

Average 
tenrpcr~

tl:re of 

hottest (~(jl·>~r:r;t 

month "'C r:lonth "c 

.,:--, C, 
f!" - ..... 25.8 

3 C;.:' ;)~J. :; 

3r"j I:' "'.- 2S.4 

2C.9 2(" .0 

7(.1 ~2.0 

29.2 26.5 

29.4 26.0 

29.,·-: 2(.1 

2,~ .8 2(...2 

teml'"JCra
tnrc 
range °c 

1(;,.9 

17.3 

15.2 

{ "1 \,J." 

10.5 

12.4 

1u.1 

16.2 

10.2 

P~:::riod for 
\ILich tile 
cornputation 
j.n bused 

1S131-GO 

1S;73-L3 

1951-UO 

1931-t;O 

19u3-65 

1973-03 

1951-B0 

19G1-uO 

1941-£.0 

is 10\vcst in }~du1~ki (19.1°C) and the monthl:,' average 



The r.1onthly average of daily tem;':>eratu.re is lovrest 

in Id:.1kki (22.0 o C) \'lh!le it is highest in Palghnt 

(30.9°C) • 

Table 3 Sh()\'lS that, there is not much 

difference either in the temperatures of the hottest 

month or coldest rnonth anon!] the stationc in Kerala. 

HO"dover. rcgardin9 the annual '.:;,ernperature runge 

Cochin has a rangl"! of: c". 2 ee, vlLore i.lS palgnat# 

Pattambi and Punalur in tl::e r.1iCi.land ha.ve a runge 

about t.\dce this vi'.:~l'Je. 

The LlO<":.G;' ctiilJ relative h'Ul;J.(~;i t:. C;} 

computec' on r.1ont111y, anc anm.:a.l oosi;,;; :Lor 7 stations 

in the state iq!3hmm in Table 4.. 
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Table 4. Mean daily relative tr,ll":1iClity for 7 stations in Kerala 

----.----.. ---.--.--------------------~~-~-----------_._-----_._--------------------.-.. -.-----.. -.. -.---.-.. ---~~~--~~------~-~~~ 
Station Period for aanu- Feb- Har- t\r.')ril Hay 

which data a~T ruary ch 
is availa-
ble 

June July ;\ugu- scpt- Octo- :~ov-Decc- Annu-
st ember her er;ibcrr:1ber al 

----··----------.-----------~-.....-... .....---.I_ .. ---... -----.. -----------_.....-.-_ .. _______ -. __ .... ___ ..... _____________ -..._... 
(i) (t1) L) 

---------•• ----_____ &.1 • _____ • __________ , _________ • ___________ ._. -_ ..... ___ • _____ •• ______ ........ __ ..... __ fl* __ 

Calicut 

Pal ghat 

Cochin 

Kcttayam 

Punalur 

Tr j.vn71C.trum 

1961-20 

1961-C~C 

1961 .. [~C 

1073-C2 

1961-80 

1961-8C 

68 

57 

74 

(,9 

(,3 

6 '.·· {" 

71 

51 

(9 

73 

73 

61 

69 

72 

55 

71 

71 

71 

67 

72 

73 

73 

75 

75 

76 

77 

70 L6 91 86 L2 76 7C 

C2 86 :...1 79 72 64 

(;5 GE, 86 l.1 77 70 

(,,7 .5 L2 S3 76 

07 \.:3 79 73 

b3 l5 73 

U4 (,2 73 

-
79 

70 

77 

79 

eo 

7L 



The table ShONS -that araong the stations 

~"\.llcppcy hUD the highest fi"!::::an annual relative bu.~d.Qity 

(00%) \-111110 Pal ghat: has the l~V'Ost value (70;.;). All 

the statio:1s recorded the hi'.)l)l3st L'ean relative 

hm:lidtty in June, July, or August Hhilc tl"X:l lm'1est is 

recorded in Jon:2nr:.', E'ebrm)r~' or :-:<:'lrcb. :'ho .. 1o~·i.tlllJ 

nean[~ o:C' ti>e relative htlI:l.ili.i.ty recoroc-'(.1 in Lc c1.::.at,e 

var~ =rom 51', (:P<'11gh0t) to 91:., (Cal:lcut). 

staticns nrc; given .lfl Table 5. 



Tal')lc 5. Average monthly and annual win\J : :pcc:cs for 5 stations in Kerala 

---_ ••••• .--.... . ...-.-.....-.-. ______ ..--_____ SI __ _ ___ .-..-._ ...... ______________ ._ ...... _. --.......... _.~_. ___ __..~_ .. _ .. _ .... -...-___ __ 

Stat:Lon 

(1) 

Janu- Feb:.:-- ::arch k,ril ray 
ary unry 

( :') ( , ' 
"-: ) 

June 

(7) 

,J:..:;.ly P;:.lCJU- sc~, t- Oc'-:: 0- Lk,1VC'- Dece-
st er;1.ber bor ;-mcr roL"'Cr J..nnual 

t ) (14) 
----.-~-.---.-.--.. ------......-.--.......... .-.-.. .-......... .........-.. __ ..... _-- ---------~-----.....-......-~- ... -.. -----..... -----...-...--.. -
Calicut 11.4 1 r\ .., 

_,t ..... ,; ; .7 [.3 10.0 

P[),lghat 11.3 S.3 11.2 13.0 13.3 13.6 11.9 lC.8 

Cochin ~ ..• 1 

lC.7 1~.4 12.3 13.( 12.( 22.0 1~.1 H .• l ,-
.:.:..r 11.0 

5.1 

...-.-.- - ..... _____ ........ ____ ~.-... ............ _ ...... ~ ....... _.-....-.-...._~ _____ .... II __ -.-, ... _ ... _______ ................. ~ _______ ~ ..... ____ .. _ •• _ _ __ ............ --. .. 

Source: 1I1(~ iel Metcorolo()ical De~)art:'Kmt, FoonG. 



The table shows that all the coastal 

weather stations such as Allep;":;ey I Cochin and Calicut 

have recorded greater 'ltlind speeds. The wind speeds 

recorded at Pal ghat ~~re as high as the coastal 

stations. The monthly average of wind speed is 

lowest (4.8 kmph) in Trivandru.'11 (in December) 'ltlhile 

it is highest (13.6 kraph) in Palghat (in August) 

and Alleppey (in Hay). 

4.2.1.5. Sunshine. 

Sunshine over Karala is pr(';~sented using 

thf:! available data for 5 stations nanely Kasara;;.:od, 

Pat~tarnbi, Ollukl:aril, Kayamknlam and 'l~rivandrUr.1. 

Table 6 shO\'m (1) the r;leaIl daily duration of sunshine 

in hours and (2) mru<imurn possible hours of sunshine. 

The table shews that all the stations: are 

having maximum sunshine hours from January ~o March. 

Dw:in<J this period the sun~'hine received by all the 

st<:tions is between 8 and 10 hourE. From June to 

November the mean daily sunshine hours is VEJ.ry low 

and ranges between 2.8 ano 8 hours. 

Kasaragod has the lowest (11.4 hours in 

December) and too highest (12.8 hour.s in June and July) 

values of the maximum possible hours of sunshine. 



Table 6 .. Sunshine over Kerala 
I - Mean dailv duration of sunshino in hours bilsed on availa:)le data upto 1965 

II - r'·~aximum pos!Pible hours 0::': sunshine -_ .... _------ .. _-----......-.---.... ------------.........-- -.............. --..... ... ~~ ......... ---.......,..------.-..-..... .. --------~-------~------
Station Jan. Feb. SC:- ,:. Oct:. ~Jov. Cae. Annual 

hloar. of 
su.."1si-.ine - '* .... - ... _ ... _...-. ....... ....--____ ___.. ............... ___ _,. .--. ___ I. _-.' __ .. _ ... ___ ••• ________ ,_--__ ... __ .-..... _ ... ______ ........................ __ . •• ...-... ___ ... __ 

(1) (:>,) (3) (4) (5) (6) (7) <C) (9) (10) (11) (12) (13) (14) 
~ __ ___ -.._ ... _........-..-.~ __ . __ _ .. _----..--...._ .......... __ ... ~ ____ .... _ .'.1." __ , _______ __. ...... __ ............. -.-. .. _______ ........ 

Ka.S(',!7UCJoJ I 9.3 9.4 
II 11.:: 11.7 

- 1'-; 

9.3 
12.C 

< C .... 
12.4 ___ .,, - .I __ •• _ ... - ........ - •• -.-......~ ... --... .-

Patt.ar:.bi I 
II 

).(, 9.6 
11.G 1~, .• i''' 

0.3 
12.1 

E.4 
12.":' 

().!", 3.2 2.8 
12.7 12.6 12., .. 

.....--, ..... ... -- ... -.. ~-
6.1 3.3 2.(; 

12.6 12.7 12.7 

4.2 S.G G.6 C.O v.9 b.9 
12.5 1~~. 2 11.8 11.5 11.4 1 :::.1 

Ir. _______ • - .... .......-.-------.....--. ... --_ .. 
4.3 e.c (, .1 7.9 9.0 (j.8 

1:;:.2 12.2 11.9 11.6 11.5 12.1 --,.--.. -----.......... ....,--........................... --.... --...... ~ ......... -----... -... -... _-_ .... -._----............ ,.,...........-..... --.........--,...-...-. .. --, ... ........-
011'nkka.,~ a I 

II 
:).2 '_,.1 

11.6 1:1.8 
~, .~ 

12 .. 5 
S.'l 

1;' .C 
3.3 

12.7 
j.l 

12.7 
3.~ 

1~' .5 
5.1 

12.2 
(,.2 

11.9 
1..5 

11.5 
6.6 

12.1 
....... -~ ... - ...... ____ ..... ___ ._ ....... ..-.-_ • _,I I ___ ~ .... __ ........ __ ........___.._. _____ ........... ' _____ ... ___ ._. __ ... ___ ._.... •• __ -.._ ......... __ 

!<aya 'I:u.- ! 
la.':1 II 

r::;'.4 9.5 
:.1.(, 11.G 

0.4 
:12.1 

;;:.4 
12.3 

5.9 
12.~ 11.9 

7.5 
11.7 

7.1 
12.1 

..-.----..... ............. -........................ ----.. ................ .........-. .. ---........... -.-.-. ..... -.... ------... ......,. ..... ...-. ........... ---~-- ... - . _ .............. .-....-.-. ........ -
Trivun
arur.' 

1 .3 .~~; 

II 11.7 11.9 
; .3 

12.1 
6.7 

12.3 
5.; 

12.5 
3.7 

12.6 

,1 .. , 
'-;:t'.J.. S.3 

1:: .l; 
I ." 
~. :_1 

11.9 
::J.9 

11.7 
7.4 

11.C 
C.3 

12.1 



On the basis of morphological features and 

physicochemical properties, the soils of the state 

have bean clancificd by the Soil Survey Branch, Dept. 

of Agriculture, Karala State, into ten broad groups 

as shm·m helo\-l. 

(1) Rea loams 

(2) Laterites 

(3) Coastal olluviwn 

(<1) Riverine alltlViul-,' 

(c::,) Greyish cnattu:~l1ra 

(C) 3rm>ffi hyaromorphic 

(7) iI:lc;rOl:1orpbic naline 

(8) Acid Galine 

(9) Black soils and 

(10) Forest 10aI':.1s. 
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The (iistribution of tbese soil tlFpes is 

cl1O\.'ffi in the ,soil L1ap of Kerala (Fi~;;. L~). The 

important characters, 11mi tations ulX1 manageracnt nee<.ls 

of the soil groups compiled by Soil surve~' Dranch, 

Dcpartnent of l\<:;ricultl.1.re (:.non:.:1ffiOUs, 197L) are 

8unlr.'larised belo\:l. 



1 

SOIL MAP OF KERALA 

SCA Lt 
o '0 2.0 30 40 SO 60 70 80 So 100 
~- . ! _~ __ f ~-.L __ . ..!. __ • , I 

I< I L. 0 M £ T R ES 

0 LATERITE 

OJ .. COASTAL ALUJV I U M 

II GtREYISH ONATTUkARI\ 

[f] eROWN HYDRO MORPH Ie 

• ACID SALINE 

~ ... BLACK 50lL 

[J] FOREST LOAM 

§ RED LOAM 

~ R~vERINE ALt...UVIUM .{l, ~ 

~ HYDROMORPHIC SAutJE 



These soils possesD favourable physical 

pronerties. They are mostly observed on gently to 

moderately slor:::;ing areas and hence soil erosion 

is not much of a hazard. 
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The laterite soiln in ge~~ral are '1ell 

drained, lOtI in 011 essential plant nutrients and 

orga.nic matter. The choice of crops is l~;~ted, 

de;)cndin0 on effective soil depth. The laterite lw.yor 

is CX)CMe(] in some areas due to erosion. In some other 

areas a hard indurated surface crust develops. 

Laterite soil:,) are distributed on a \lTide range of slo,Je 

clas~~cs .. 

The coastfll alluvium 10 di~:rtributed. all 0.10n9 

the coast. It consists of sandy :;;0113 vcr':i low in 

nat-,JIal forti11 t~~. In sarno places 11iSh \iatcr t:able 

durin0 monsoon poricc1s limits the choice ot crOr)s. 

VJatcr holding car)acit~i of these soil:;.; if'; lO~i. During 

summer crop losses due to drought are ulso co~non. 

These soil~ are locate~ in level arose wher0 erosion 
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is seldom a problem except for sea erosion observed 

in Dc:m;) urea. 

4.2.2.4. Riverine Alluvium. 

These are moderately well drained soils 

Cistributoo nuinly on the oon);s 0:[ rivers and 

tributories. They occur on flat to gently slopins 

l<1ooz. They are light to mediur,l textured \vith good 

physicol :1ror.>ert.ies and good productivity. 

4.2. ~. ~.;. Greyich Onattuknra. 

:'his i~1 the characteristic soil type of 

Onottu}~r() areas. They occur in flat to gontly 
CUJ'e 

810pin~~! arcas and ~ highly porous with lir.dted 

c a:::) uci ty 12cr l:0tuinin,_; water and fertili::m: s. The 

the co(u:se fraction ::'ncreases \'lith depth. \;~atcr toble 

5' ::'n ';;lOt lv.nCe. In rainy season ~1atcr tiJ.blc COClCS 

4.2.2.6. Brown HydrO;-Jorphic. 

The hrown hyc .. rOI1Orphic coils occu'~::':' t!&e 

t:.;~.~>ical P~-:r gro;.dns arcus cor;ll~iOnly referred to as 

wet 1.mus. They occur on flat: to gently sloping 
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lands mostly in valleys. These soils exhij,)it. wide 

range in chemical, physical and morphological 

characteristics. Drainage is the major problem, 

henco/choice of crops is limited. Provision for 

drainage to romove excess water has to be given in 

t.besc areas. '!'be ionportant crO'.t? is paddy. 

4.;'.2.7. fi'<.ldrofilorphic Saline. 

The naline soils occupy areas adjacent to 

the coast and are subjected to periodical inundation 

by sen wo.tcr ca:,loing salinity l1azurda. in othor 

characteristics they closely resernble the brown 

hydromor;:,liic soils. 

The acid :::ulioo soil;:; have developed under 

hycromorniJic C():x.:-iit.:ionc and include the l~ri. t~ayal 

the nroblcrnn 0:[ toxic accuInulation of acids and 

~alts under prolonged watorl~ed condition and 
A 

hazards duo to salinity. 

4.2.2.9. Black Soi10. 

The bl2.cJ: soils OCCl..'!.r in a lind,t.ell area 



only in Chittur taluk of Palghat District. These 

soils are heavy clays and crack in summer due to 

shrinkage. They are aly~11ne 1n reaction. They 

occur on flat to qently slO9in0 lands. 

4.2.2.10. Forest Loarns. 
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The forest loarns constitute nearly 25/~ of 

the lant'l area of the state. These soils are 

characterised by u surface layer rich in organic 

matter. They arc generally acidic, rich in nitrocjen, 

but poor in bases due to hesV'.J leaching. Important 

crO":s ct:ltivated in these soils are rubber, tea, 

coffee and cardarnorn. In areas \'mcre forests are 

denuded, adequate protection against Groaion has to 

be provided })afore taIdn,,-,, up c~ltiva.t!on. 

( .• ~.3 • Important Crons of K~rala and their 

}:~daptation to Environmenjj.al cOn(.it.ioijs. 

Scient!:: ic examination of the adapt.sbill t;,{ 

of cro!,s to various environraental conditions is 

helr:>ful in identifying the suitability of tbe 

various places for ;:.otential agricultural production. 

An attcf:'l?t has therefore. been Elode to exaraine ti~ 

adnptation of important crops (in terras of area) of 

Kerala to the environn'Ontal conditions prevailing_ 



The area occupied by 12 important crops of 

Kerala. during the year 1982-03 is as follows (source: 

Directorate of Economics and Statistics. Trivandrum). 

1. 

2. 

3. 

<1. 

5. 

c. 

7. 

0 
'--' . 
. ~. 
:,.: . 
10. 

11. 

12. 

Imnortant crops 

Rice 

coconut 

E~ubber 

'1'OIJioca 

Ca.ShE:~vl 

Pepper 

Coffee 

tllango 

Arccanut 

JackfrJit 

Cardamom 

Tea 

Total 

GrolS9PJ?!.!S 
area (ha, 

74C086 

CC22Hl 

271200 

233010 

1'12339 

1061-13 

62368 

60201 

59604 

SGL70 

54423 

35021 

2505546 
="",11,..,,,,,===== 

% of' qross 

cIopped area 

23.04 

(, .14 

4.97 

3.71 

2.18 

2.10 

1.90 

.... --. .. ,.... ........ -
C7.54 

The 12 important crops (each occvpying 

an area above 30000 hectares) altogether OCCil:'}' 

2505540 hu ([;7.54%) of the total crol?~:;ed area of 

2(,61702 ha in the state. 

Climatic and soil conditions £avourins tim 



gr~Tth of t:he 12 impOrtant crops of Kerala have been 

examined earlier by various Bcientists, and 

rcoeurchers. IIo'1CVer, the Buggestions given are too 

vast a:1d space consumiIlQ to be included in thl.s 

thesis. lIence the important and relevant points of 

thoir suggestions are tabulated in Table 7 for an 

C<:lsy e...xamination of the environr..ental concU tions for 

the grO\>;th of the cro!-;·s, at the SOl;:e time tuJ\:ing 

care to avoid mi~interpretat1on of the inforl:lation 

obtair'..ed through reference. 



Table 7. Environmental conditions for the growth of ~rtant crops of ~rala 
____ • ___ • __ • __ .. __________ --.-_. _ ..... ..__ ....... ____ .--. • .. __ ~_...._ _____ ... ________ , ___ •• ___ r • ________ •• _____ •• __ -. 

Crop Source 

(1) 

Altitude 
above 

(3) 

TerlT;>cr aturc Rc.infall Soil 

(5) (C,) 

General 
statements 

(7) 
---------_. _ .. ------------_ ...... -...................... ---_. -----.. ---~---------.. ------ .... ----------..... -... ------.......... .-,-~ 
Rice Aiyer(1944) 0--1524 m. 

Potti(1978) 

reAR (19-.;' C) BelO\i :Joe 
level to 
1979 r:l 
al."'Ove 
M.S.L. 

!1c!Ximum 35 °C 

Coconut reAR (19EO) 0-900m in l'4€)an annual 
areas near t8:'ipE~ratu.re 
e(2uator of 27°C uith 

<3, diurinal 
variation of 
(. (; to 7 e·c js 
0" ·ti"n.1IL1. 

I-Unimum G35 2my type. 
mm in a 
season. 

·:irOlv:.J in 
illl ~:oils 
".ii th ;>H 
3.5 - 9. 
pH 3-10 

IJell distri- ,All t~T)(;.s 
l.-ut:ec rain- i;/ith good 
fall of 100- drainage. 
225 cr;, per 
annum is 
congenial. 
stands hig-
he:r rClinfc.ll 
if soil is 
well 
6raincd. 

Grovl in \dde range 
of conditions. 

H.icc is a water 
loving crop. 
OptimuIa humid i ty 
ir; 43% 

Front and low 
tlur.lidi t.y ...lo.vo:;rsely 
dfi:ect til€! crop. 



~~""""""'~'"*'.~"""'._Hl __ 4"'_'.""'" .......... _ ..................... , ••••• PI ••• _ .. '_ ... ____ ...... _ ... , ____ ._ ............ _~ ..... _ .... _ ... _ • ..... _ .. , ._. .,..... 

(1) 
......... 

Tapioca 

Caahcu 

(7) 
.... ___ .. ,, __ . ___ ........ ______ .... ___ ... , ._ ......... _ ..... ' .................................... _ . __ ..................... ~_ .................... 4IIItIo_.. _ .................... ..... 

POtt1(197C} 

vnwueme 
(19'72·) 

Up to 800m 
if frcc of 
fG{J_ 

2:t ... 3:,CC ic 
o!"'ti· ~tirn. 

::;oes not 
stsrK1 nlUch 
cold. 

Stands ve~.l 
hot. 
eood! tione. 

anan toclt:x::r
ature of 
25-20"(: io 
'best. 

/\ £0.1:£1;,' c_;,in
tr 1buto<) nm1tl-, 
a1 rainfall of. 
rIOt lose; ti.~ 
20Ccr.: 10 
oj;)tir:;UJ:: • 

I t. CUll staty";:: 

vcr"" tleUV",l 
rainfall 
even upto 
over 100". 

staOOs 
heav":.i 
rail"'.£o11. 

tl.1oo in ur:;. 
aren.s \011 th 
rairlfa~l uS 
lmJ" a!.~ 5CG~',.~/ 

CrC1.JC in 
nrcar; ... iith 
5 C-4 () C cr.':. 
Q.a."1l)uul 

rainfa.l.l. 

I-jell 
(~i.r ainc'<."; 
u.nr;: dec .• 

,;ell 
droinc6 
soils. 

i1.11 tY11CD 
of soils 
with tl()(X1 
drainage. 

P<..;orlJ' 
drained. 
stony arXi 
nnliac 
soils are 
l.msld ta;.)lc. 

J\ll tx"i,)(;C 
of ooil 
iilith good 
drainBUc. 

Requires a wari .. ,,. 
hl .. lo'l'J.U. c-qua::.'lt~ 
<.:lil~;ilte. It c~n 
t;ithot.anU a dry 
spell of 1-2 
months. 

I.n the plains cuxl 
tract.s with t::iC.X.lerate 
rainfall t.he crop 
req..lirc.G irr igat1on. 

biarr;:.. h1.Jrd.d climate. 
Does not pex-fOrcl 
well 1n the shade. 
~trong wind cause 
lc;c},.:.,ii'¥::; .. 



Table. 7. (Continued) .. _________ .. rpr ____ ..-~ ___ .. ______ ............. ......._..__. ... ____ ........ __ _ ____ .......... _.......- _ __~ ... --...... ______ ...... 

(1) (5) (6) (7) 
-- • -- • - __ • ______ ••• ____ I •••• ~_~ __ •• _______ r _,, __ , _____ ._. ________ ........,-.-. ________ ..... -.....---..-..-....---........ ... _.....-......... 

Pepper 

Coffee 

Aravil~akshan Economic 
(1978) upto 

AnnonyrrlOUs 
(1978) 

lCAR(1980) 

Aiycr (19<14) 

850 m. in 
Kcrala. 

il-1?COm. 

-do-

Grows in high 250-375crn 
temperature. per annum 
Cold and is OI)timur;;. 
frost arc 
harmful. 

Tolerates a 
range of 
1C-40·C. 

250CXl 
(annual) 
iqideal. 

At least 
152cm. 

SOO-lOGOr:l Grows \'lell 
for Robusta between 12°C 

1250-30COJrIn 

ano 1000-
15COro for 
l'rabiea. 

viell drained 
lateri.te 
soil is the 
most sui ted • 
Heav,i. ill 
drained soil 
in not good. 

vJell drained 
clay loam 
soil is bc:st. 

GrO\'llS even in 
barren lanas. 
Vcrj. dry climate 
ndver::;ely affect 
its productivity. 

Breaks the hard 
indurated surface 
crust developed 
on the later! te 
soils. 

Pepper is a plant 
of huraid tropics. 

Red loams and R~~ires shade. 
sandy lowns 
larG~ly 
lateritic in 
type. 

Deep. friable. 
:orous. rich 
in organic 
l:tatter. 
(:1Oi sture rete
ntive,slightly 
ac ie,.ie. pl I 
6 ... 6.5. 



Table 7. (Continued) 

------------_______ •• __ • ___________ , _______ • __ ........-.-.......... •• ___________ •• ____ • _. a_a ._. _. __________ • _. _______ .....-.............. ..._ ____ ..... _ ... 

Mango I Cj,\.:~ (19[: 0) 0-lSCD m. 

Bosc(1905) 0-14·00 m. 

Arecanut ICt·l.n ( 1980) 0-1000 m. 

Nair(197L) 

Ita thstands 
fairly dry 
conditions 
.~ oosV'j 
rainfall. 

Does \'1'311 in 25cr;:-250cm. 
a range Oi~ 

24°C to 27°C. 
48°C is the 
upper limit. 

Flourishes 
well at 
15-32. oC. 

21-~:7eC is 
Duitab2.e. 
Rec,r..::ircs a 
cool at
mos;:)here. 

75-5GC em 
of Hell 
distributed 
rainfall. 

\:iOO range 
of soils. 

Deep, well 
drained 
soils. 
Saline and 
alkaline 
conditions 
ate not 
congenial. 

1\ variet~l 
of soilo 
eoe~J anc~ 
w;cl1 
drai::ied. 

Frequent rains or 
high humidity 
(over Ga;~) during 
flowering period 
is not good. 

Does not. wi thst.and 
ext.remcz ot 
tC!,rt cr;;lturc and 
wiae diurinal 
variations. 

'l' he ero} ~ is senei tlve 
t.o l~gh ten1.eratL're, 
so, sup~: lct·;'.cntal 
irr:l~;at:Lon loS neeoe(l 
in 1m; rair.fall 
urease 

_ ..... --.-...--.....--....... -------.............. ---"'...-,---------------~...--.......... _---........... -..._----_ ..... _ .. _----_ ......... _---------.... _--_.....---------". 



Table 7. (Continued) 
------___ • -----___ .. ___ ....... .__.._ ____ • at • _____________ •• ____ - .... -------.-..-------... ------ - - •• ...,.--------.. - ____ ... __ 

(2, ) (5) 
----________ ·_. __ • __ •• ________ aa __ • ___ • _______ •• _ •• ___ • ____ ._ •• _. _________________ ~~~ ____ .......... ~ ____ • ______ •• -----~~ __ ~ __ ~ __ _ 

Jack fruit ICAR(19EO) Cold 2nd 
frost are 
harmful. 

Hur;dd hill slope s 
an.1 \JarI~ler plains 
are suitable. 

Carda""1Om 

Tea 

n... (1"·".5) .::JV Be ;) c' 0-15(1) m. Gro\".1S in '1arm \;ide variety 
arid and hU.'11id of soils 
plains and in with ~;oocJ. 
ht~'TI1d slopes. drainage. 

ICii.R (19CO) 600-15001:1 10-35°C is '.Jell distri- rarest loam Thrives best in 
is best. best. buted and more aril lateri-- vlurm, humid, 

ICAR(19GO) 0-2460 m. 

. r'\iyer(1944) 0-6000 
feet. 

tban 150 on per tic coils. tropical fO:!:Gsts. 
annum is best. 

Varies between All types of Requires warm 
125-750 em per \;.rell dra.ined ana ffivist 
annum in the clnd oe€P cliraatc. 
tea growing ooils 0:: pH 
arcar: in India. 4 to 6 are 

~;1.:d table • 

11-38°C is tbe lS2-17Ccr;] is 
range. Av:::::"rac,;e most favour
terw-)Qrature of able if well 

~\;;a soils 
in India 
are acidic. 

21 CC is r:.ost 
favourallle. 

tJ:: :;tr ibuted • 
It L.ay go 
CVGn u:) to 
~C:) C-.1. 

---.-.-...-.---................ - ... -------........ --__ .-.-.--.........-...-.-....--.........-._~........._._ ...... _ ... __ ~ ___________ ._...._.._._ ...... _ .. _~ ____ .... _1IIIfIII'-_ 
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4.3. Water Balance 

Though the rainfall is tho main source of 

water supply to :')lants, the plants do not depend on 

rainfall alone, as the moisture in the soil is also 

utilized. The grcmth of crops is uninhibited if tho 

\'1ater available to tl'XJ plant is balanced against the 

loss of. water through the crop. This loss of "'-.iater 

can be astir.lated by using the concept of ~JOtential 

evapotranspiration. The net water available to 

crops through soil noioture is estimated by water 

budt]cting technique by knO\> .. ing the precipitation 

and potential evapotranspiration. Even though the 

Thornthuntte's equation i8 complicated to t-lork out the 

;;otential evapotranspi=:-ation, <lsing nJm.)grom and 

tableD" the calculations of PE from tenperature data 

were done for stations in Karala. 

The water balance elcraents rainfall (p) I 

potential eva:)Qtranspiration (PE:). actual eVu~lOtrons-

piration (;~), water surplus (WS) and water deficit 

(vm), und 2.1S0 the ,-Joter [XlIi.mec indica::; such as 

h:.ill1idi ty index (r.), ur!dity ind~t (I ) and the 
n a 

index of rnoist~ure ac1cciUacv (I ) of 14 reDresentative 
J. .. Ina .. 

stat:Lons in tho stutc on .::in u;:lT..l~l basis o.rc given 

in Table 8. 
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Table G • hInter balance elements anc~ indicaD for 

Stations 

Ka. Dar w'"od 

Cannnnoro 

14 etationa in Kerala on annual basis 

l~ain- PI!: 
fall " 
( p) l'::m Llr'1 

AE ws :: D Ih 

m:: ['1m ( .,.j 

I I 
a rna 

(eo) (,;)) 

3568 169G 1282 2206 414 134.8 24.4 75.6 

3192 1724 1282 1910 442 110.b 2~.G 74.' 

vanantboc1y 3'::4 1171 1029 2195 142 1,.,7.4 12.1 ~ 7.9 

Po';r::ani 2S27 169G 12G1 164G 417 ~6.~ 24.( 75.4 

Chittur 1607 1750 1136 471 614 2G.9 3S.1 64.~ 

2836 1722 1340 1496 9L2 Gt.9 22.2 77.8 

rlunnar 362(; CG2 821 2G07 

Cochin 311G 1710 1394 1722 316 10[..7 hi.S ::';1.5 

3176 1757 1538 163L 219 12.~ l.7.5 

3161 1720 1470 1703 2~2 ~~.O 14.1 (5.9 

Pu;ltllur 2929 1730 1569 13eo 161 ?l.e J.3 ~L.7 

Li\.ulon 

'1.1rivaneJr . .lITI L 33 170£., 1444 

--.. -... ~ ..... -... .-----...... ------......... - .. ~-~--.-.. -~ .......... .......--.. ---



The table 8110\.'15 that ?E varies from 862 rrm 

of Hunnar to 1757 mm of Kottayom. The table ulso 

.sho\'18 that the annual PE values for all too stations 

stand well above 1500 rom except ·for ti1e two stations 

in the hi9h land i.e. Murmer and 11ananthody. This 

ShO".1S the effect of altitude on the tempera-cure and 

fJ; of a ~Jlace. It is also seen fran too t.able that 

t.he ';1:: varies :(ror~l G21 ;:,1;1 of Hunnar to 15(9 hll"U of 

Punulur. The coaotal stations i~asarasoti. Canndllore, 

Calicut, .?onnani, Cocl1in, .'Ulep~;>e::/ and Wuilon have 

AE value bob'lOin 12(:0 ran and 14,;...·0 lam. Among the 

stations r;.'r ivundrum has the lowest water surpluc of 

309 'i1':'~1 and :1unnar hus the hir;;hest \'/ater surplus of 

2C07 mm. At the 8aL,\(~ time Bunner shOtlla tile lowest 

viator cef i.ci t of 41 r:1rJ t4hile Chi ttuI 1300\'15 the 

hiqhest \>later deficit of 614 rnrn. The vahle of Ih 

rClngc8 f.:rof .. 2::'.tJ.:.; of 'l'rivandrum to 325.6> of Hunnar. 

The Iu vnries from 4.8"~ of Hunnar to 35.1>" oi Chittur. 

The annual value of I vary from 04.9% of na 

Chittur to 95.2% of l'runnar. It is intercstinf0 to 

note that though there is a general increaso in annual 

average rainfall from south to ti~ north of Karole 
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the stations a1 tuated north of Coch1n except HananUxx1~, 

have I valuos less than f:ll% t'lhile the rest of the 
r:1U 



4.4. Agrocl1matie Classification of Kerala. 

The moisture availability regimes of Kerala 

were delineated based on the moisture availability 

indices of different plaoes (Api::endix I) following the 

method su9gested by Hargreaves (1971, 1975) and the 

newly avol ved def ixation for Kerala. The :,'Oi sture 

evailah~.lity regif'1es (Fig.5) \'1Crc then su~}Cr. irnposed 

over the so1.1 man of Kerala (Fig.4) to get the 

agroclL~atic zones of Karala (Fig.6). 

~.4.1. Hoist.u~E.: Availapility Regime,fl o~ Keralp. 

It can be seen fran Fig. 5 tbat .:lll Ll"'JEl 6 

moisture availability regimes (HAR) nar:.ely 'l,:3,C,D,£ 

and Ii' ,!)roposed 1n the chapter 'Materials ana l·~etbods· 

arc round in the state. All are discussed below. 

i\ f.1sjor part of the state lies under tr~ C, D and J::; 

type G of ?-1AR. 

Dry (A). 

Here MAI is in the range of 0.00 - 0.33 

fer siJ.: cr more rnonths. On the lines of Borf:r8Uv~c 

et ale (1965) it mav be stated -- . t;.i1at this 
. , 
:i.e ~ ~;..J,l~~{·,r 

S i 0"t181 as production \1111 drop below an 

economic level during tele six months and that 
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application of fertilizers may not be economical 

during this perioc1. provision for irrigation is a 

nru at f or economic crop production during the six 

months, in this regime. 

The seni dry (n) type is characterised btl 

moisture availability index (r}i\I) above 0.33 for 

5 or more consecutive months. Application of 

fertilisers may not be economical during the Inonths 

1:lith H,":"I below 0.50 (Hargreaves S!!: AI •. 19(;5). Crop 

''lhich can t.d thstand moderate drought and not huvinS 

high water requirement survive in this z(;n~:;. 

The areas under this type have 5 or Dore 

con;.Jccutive mont';"lS Hith ~ .... \I above 0.67. It rna:/ be 

stated follO\-;ing Hargreaves at ale (1985) that --
fertilisers can be applied during the five months. 

Crops with moderate to high water recluirerrent can 

flourish in thir; regime. 

4 .4.1.4. Humid (D). 

The arcas of this type have 5 or more 

consecutive months with NAI above 0.99. This zone 



r- , 

appears to be congenial for almost all the important 

crops of Keral.a. 

4.4.1.5. Per-Humid (E). 

Per humid type is characterised by 5 or more 

consecutive months \iith t·1AI above 1.33. Hargreaves 

Z: li. (1985) suggested that whenever a mont.hly value 

of MAl ex.:eeds 1.33 there is a nee6., except tor rice, 

of good natural and artificial crainage. Hence, 

p,:oper drainage is a must for crops except rice in 

this zone during the five months. 

This is also a zone suitable for almost all 

the imr.)()rtant crops in Kerala, part icular l:c' 

plantations and spices. In general crops with high 

viCter requirement flourish well in the per-humid 

type of. rr,oisture availability regime. 

It C'omprises of areas having 5 or more 

consecutive months with MAl aboVe 1.67. Hargreaves 

£!~. (1965) suggest that good natural or artificial 

drainage is needed for crops except rice durin9 the 

five months with ~Al ~)ove 1.67. Crops with very 

h.:l_gh wawr requirement grow well in this tYrJO of N.i:.R. 
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A variety of crops are grO\m in all the six 

t:.trx·n of H/\R in Y...orala. ;v1th suppleraental irrigation 

cro:,s \'li th hi' . .'h moisture requ1~nts can be gJ:own in 

the dry ana soc.i clry BAR types. I-lo\iever, i~dition 

to moisture availability there are several factors 

which limit the choice of a crop for a particular 

pIneo like tCr.l€rat".J.rc, nltit1.:de, hUl:;it.~it)/, sunshine, 
I 

~3Gil t:lPc ;J.m~ <.:dil~kat.ion 0:: ero},>:;; to va.r iOllS 

onvirOIlldcntal COTl<' i'tioD[;. These factors alao rtSve to 

area. An uttC.ii~~;')t to fulfil tbis re.>ql..l1rewcnt is made 

\111i10 di~~cussin(:. the a.~roclir::ut . .ic zones of l<.erala .. 

It has been rrsntioned that there are 10 

tyr:>es of c..oils and (, moisture avo.11ability rogimes 

The soil typen that are similar in torms of 

their origin, ';')ropcrtiec; or suitability to certain 

cro;,s \'lore grouped with the intention that the 

grouping should Elako tbo agroclimatic classif ica.tion 

sim':Jle. l .. t the same t1rx, care was taJ-:en so that tela 

basic characters of the component soil types are 

':)roperly repreoontoo by the corresponding soil groups. 
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The brown hydromorphic SOils have been 

formed as a result of transportation and 

sedimentation of material from adjoining hill slopes 

and also through deposition by rivers. (Anon':l::iouS, 

197C~). In Kerala the:{ are found scattercu in 

laterite soils. So thay are considered here along 

'.'litb 1aterite(s). As coastal alluvium and riverine 

alluvium soils are: dominated by sand fraction, they 

are grou;'ec1 as alluvial soils or allcvium. The 

9rc~d6h ill1uviol sc~,ls of: 0nattultara, ;.:,eCQuoe of 

thei:" ver.t 101,; orga::ic matter content, 10\11 £ertili ty, 

1r;'~Dat,-l%"C prof 110 ane} SLl i tabili t:.' to crops li);:o 

sesa.rnllr:l, arc ccmo.:Lc:'('roc, separately. Red loru:ts sta~1d 

npart because of its congan.ial ph::. sical proLJerties 

for the grQl,\lth of coconut palms. Forest 10Ch"nS are 

found mainly in forest::; and high altitude areas. 

Acid seli-ne and, hydromorr)hic saline soils bave 

st:ilini ty as u cor;lffion ;~;roblern and they are 0rouped as 

naline soils. Dlad.: soil is unique in prcjJcrties 

l!Y..B alkalir-:ity and high \V"ater holding ca;)i;lc1t~7 and 

hence it is considc~rec~ as such. 

These 7 soil group:J# i .0. red loa.lns (Rl), 

lateritec; (La) # ;;.tlluvial Doils or a.lluviw;1 (j~l) I 

greyish Onat.t'C:.kara (Go) # saline 80ils (~()), black 

soils (Bs) anCi forest lOSinG (F'l) are considered 
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for identifyill0 the agrocli!natc5 of l~ala. 

When the 6 rnoi8tur~vailab111ty regimes 

were super irnyosed over the 7 soil groups 20 agro-

climatic zones were found to be present in Kerala. 

out of the 42 possible combinations (Table 9). 

They are Dry-Forest loam (A:Fl)' SOlTd dr::i-Red loam 

(SRl)' Semi dry-Laterite (~), Semi dry-Alluvium 

(D;\1)' Semi dr.:l-Blac}~ soil (Bns)' Serai ci.ry-Forest 

loam (DFl), Sub ~~id-Red loam (CRl ), Sub humid

Laterite (CLa), Sub humid-Alluvium (CAl)' Sub humid

Saline (Csa)' Sub hu!:;id-Forest loam (CF1), lrumid

Lateri to (DLa), 1 Itm:i':-Allu.viur:: (.t'Al)' I-Iurr;id-Greyieh 

On.:lttu:~ra (DG ), :It:.."ic.-Lali:1C (D" ), Iiumid-Forest 
C Qa 

loam (D
Fl

), Per r'1ur:dd-Lateritc (E
La

), Per Lumid-

Forest loan; (EFl ), :~ct-Laterite (F La) ane:: ,;,<ct .... 

Porent loam (FFl). 

The agr".)clirnatic :;~nes and tl-c areas under 

each zone are as ::ollot'lSl 

1. Dr:t-Forest 10Dr:1 : Easternmost part of 

2. Semi dry-Re<1 loam J Isolated pockets in 

Triva.'1c1ru."TI a."c Ne::yanttinkaru taluks. 

3. Semi dry-Laterite : (1) Places excluainc the 
-' 

coastal parts, river beds one reli loarn 
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Table 9 Agroclimat1c zones of Kerala 

----_ .... __ ..... " .... ---.. ...... .._------_ ........ -----., ........ _ ...................... 
Soil t.ypes l<10isture 

availability 
regimes 

---.-~--.-... -~.-~-~--~--~---... -~-~------~~--
Rl La Al Go Sa P1 

C CRl CLa C"1 cC'!< \..>'1 n ~u ~ --... -------.., .... .".,...-.-----------------.------------~-.... -......... -~ ...... 

F FLa FFl ... ..-.-._.,--....-.-_----.. _-_ ... _ .. _--_ ... ------... _-...... -.-.... -----------................ -..-. __ ... __ . __ . 

A - Dry Rl Red loams 

b Semi dry La Laterites 

C Sub hu..-nid A1 .:'\lL~v1um 

D Humid Go Grc~iish Onattukura 

J!> ?cr humicl Sa ::';a1ioo soils 

}? i:-Jet Bs Black soils 

1."1 Forest loalll3 
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soils of the area corn:rrisin~; of : 

Qui lon , Chirayinkil and Trivandrum 

taluksl western three fourth of 

Neyyanttinkara taluk; and 1rlestern 

part of Hedwnangud taluk. 

(2) Places excluding the 

Perintalmenna. taluk, part::: of Ernad, 

Alathur, Chi ttl~r and Palc.::;Lat taluks; 
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a:-:d north-east corner of l'rici1ur talul:. 

4. Se.ai drY-.i"illuvitm1 : (1) Rivor beds unO. coastal 

(B ) 
.?":.l 

areas of \JulIon, Chirayinkil, 

(2) River bedn of Ottap1;>alam, 

5. Sc:;\i dry-Dlack soil : Easternmost;:)srt of Chittur 

(Br ,) and pal<:!oat talu},s • 
••• Q 

C. Seni dr:;:,-Forcst loam : (1) Ku.r:tily an(2 surroundin\ja 

Peermed tal'lk. 

( 2) .,reuo nortb, west ilnd 

sOi.:.th of ~"l area in tJdUl~lbanchola tall..lk. 

7. Isolatec: patc:.es in 

::.a.nuragcxJ., IIosd-..1.r<j and 'l'uliparsw]:>a 
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8. SUb humid-Laterite I (1) Places excluding coastal 

parts, river beds aoo. red loam soils of 

the area comprising oil Cannanore, 

Tirur, Ponneni, Chou~hat and Parur 

talukSI western parts of Kasaragoo, 

Hosdurg, Taliparamba, 'rellicherry, 

Badasura, Quilanoy, Kozhikooe, E:rnad, 

ottar:".',alam, 'l'alappilli, Tr ichw;, 

iiu!:.undapuram and Alwaye taluksl nortoorn 

half of Kanayannur taluk; narrow strips 

of j\lathur am. Chittur taluksl southern 

art of Ernec1 talU};; a central strip 

of l!Jannarghat taluk, ana nert.hern 

part of Palghat taluk. 

(2) Places excluding coastal 

parts and river beds of the area 

cornprisinq of: K,mnatnur and Kottara-

Pathanapuram taluk, ani: a narrO\>1 

central strip of Neyyattinkara and 

9. S,~b hur:iid-J\lluviuEl a Coastal areas and river beds 

(C,., ) 
j-\':" 

in the two regions under CLSe 



80 

10. SUb humid-Saline I pokkali lands 1n the coastal 

(Cae) parte of Parur, Kanayannur anti Cochin 

taluks. 

11. Sub hunid-Forcst loam I (1) Eastermuost parts 

(C
Fl

) of Ernad and Mannarghat taluks. 

(2) A small area in anc. 

arC\.::.n<~ t1ari)}"Ur in DevikuluLl talui:.:. 

(3) i.. srnal1 area in and 

12. Humid-Laterite; (1) Parts excludin<J river beds 

(DLa) in an area. composed of: Central halves 

of Kusaragoe, Hosdurg, 'XaliparaLlba, 

'I'cl1icbcrr:-l, L;uilandi ana i<ozhi}~cxle 

tQlu}~s, castern hali: ot Badagarn tnlu,.i\;; 

and a narrow strip ot Brnad taluk. 

(2) Parts exclu<.1i"'10 river }x,(:s 

in an urca cornpr:~sin~J of I Central half 

of :':u}~u.ndapurarn taluk ; cast.orn half 

of Ahlayo taluk, couthcrn half of 

:L(.::mayannur taluk, 'Western halt of 

I:unnathunad taluJ .. ; \"1Gstern hal vas of 

;:le\~nucbil, Kanj irap!)illy unCI Pathanam

thitta talul;s; ariC: eastern hal vcr; of 

C~icnganl'lur and N,avclikkara taluks. 

(3) A narrOl:7 str i:) of NecUi::an

<Jad talult west of Ponraudi. 



13. Humid-Alluvium: River beds of t.be taluk areas 

(D
Al

) describe6 under DLe + \iostern part oi 

Chengo:1nur (u"ld f'1avclikkara taluks + 

Coastal areas of: Shertallai, 

1'J:~;bali:n:)Uzha and Karthil~appa.lly talui;,s. 

14. Hurr.id-Grei'ich onottukara I Greyish Onattukara 

oeilo in r.1avelijcl<ara, KarunagapLJill~' 

<100 i<arthikappatly taluks. 

15. Humiu-Saline: Areas 't'lith acid saline SOils 

arounci Vcnbsnad lake. 
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16. rft.l.~id-Forest loam: (1) north '"lest strip of Brnad 

tnlu"f:; eastern three fourth of South 

'\'JynaC and t10rth \iynad taluksl eastern 

parts of KssaragoO, fIosdu::cg, 

'i'uliparmnba and Tellichel!ry taluks; 

anL forest area near Parambikulam. 

(2) South Cust 0art of .. 
Pathana,mth1 tta taluk, north east part 

o£ ))athanapuram taluJq a nurrow stril) 

south 0'1: Aryankavul a nar!:()~l strip 

scuth 01: Ponmudi; the easternmost 

()<:lrt 0:::: NeYiattinkora taluJq and a 

narrCN tr ansi tion zonG bet,,,een the 

CF1 and E~Fl zones of DevikularH# 

r.;(},l;]i:>anchola and Peenned taluks. 



17. Per humid-Laterite : (1) l~ strip of lan(L 

(E ) 
La 

{t: } 
La 

comprisin<.:r of: 't10sternn1ont sieJe oi 

Qu:ll:mdi tal"..l~~' and its adjoining area 

(:') L<3.st(!rn half oi.. 

Dcv.L1'~ularn and 'I'hodu:;;.uzha tcluksi mujor 

eactcrn strip of I1eenachl1 0.n(i 

strip of South ~'Jynad WJ.:"'l}~; end north 

c(">';:trnl str~.p of Ernad tcluk. 

O.:l::.t-central paz·ts of Lrcvi1:ulUI:~ taluk; 

scu>hc-;rn unO ccnt.:.ralL1art of PecrmeC 

tnlu;:; cmd nortb east part of 

Pat bm:ar:/c hi tta talu1o;;. 

to.lu}: near !k;riana~1go1aul a central 

str .Lp of T; lodu.puzha to.lul;:; e<ls"ccrnr~lo£t 

parts 0::. Kanj ireppally and Heonachil 

talul:s; and '.;;estcrn part of Peermed. 
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:'.0. Wet-Forest loam J (1) A small pocket in and 

around V'j'thir1. 

(2) A pocket cons1stins of 

the central part of Devikulam tuluk, 

easternmost part of Thodu:/.~zha taluk, 

and a. small nortl'1Grn Dart of Peerrncd 

tal uk. 

Besides these, a fEn1 minor agrocl~natic 

zone,s, t-rere also found. in Kerala. The1 arc found 

in isolated patches anO/or occupyin0 comuurativoly 

small area und/or foulld in the transition zones of 

the moisture availability regimes. l-ience, t.hey are 

not: nSDcssoci. 

Grou .in:.J oi Agroclimatic Zones 0:( Kerala. 

An at'cerrrpt was made to identii:y the 

agroclir;latas su.itable for the crops and group the 

agroclimatc:s in a cluster. The speciali ti0S of 

moistur~ availability regimes and soil srouDs 't':lCrc 

considered in the ~')rocess. crO,t1s 

and the suitable agroclirnates arc giVen in ~able 10. 
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Table 10. Predominant crops and suitable agroc~tic 

zones in I(erala. 

---.. __ .............. _-... -_._ ..•. _---..-....--..---- . --.. -------~------
5 ' .... No • t-~ain cr08 Suitable agroclirnate 
............. ______ •• 1 ....... __ ... _ ...... ____ ••• ___ ...... __ .. __ ..... _._. ____ .. .......--__ .............. ......, .... __ 

(1) .... ~~ ...... -..... --.......... ------..... ---_ .. -......--.........-.. ......---...... _--... 

:1. M.ainly rice 

h} r'ia.inly rainfec1 and 

irrigate(:. rice 

2. ~·1cinly coconut 

at 1 lor t.han coconut 

(Rubber.Tea.Cof~ec, 

Cocoa & Sniccs) 

CLa,CAl,C •. , ,DL ,.0 1,D,. IDG oa a.~ wa, 0 

CLa,CA1'Csa,VLa,DA1,Dsa,DGO 

+ BLa,SA1,Eas • 

B~l,B·l,B... 'CP1,C "l'CL ' ..... ,> J...>S .', t.. a 



The 'oa1nly rice' area accounts for 67.L4% 

of rice area and 69.2?~ of rice production in tr~ 

s~atc. 'I.-Thile the 't1ainly coconut' aroas cover 48.46'/" 

area and 48.6~~ production of coconut in the st~tG. 
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l\reas growing 'r.m.inlylantations other than coconut' 

contribute 54.65% cr(~a and 59.57'16- of p:roduction of 

those crops in the state. 

Fran Table 10 it is ~::;ossibl<:. to fine". out 

the important crops suitable for a particular agro-

climatic zone. For exam:l1e, the crops sui table for 

the ocrroclimate CL con 00 fo~n6 out from Table 1C 
~. a 

uS (1) rai:1fed rice, (2) irrigatcC, rice anCi (3) 

coconut. Similarl:;r' tho major crops suitu';)le for 

each of the a<:;iroclinates given in the table can be 

found easily. The 1nt ormation on crop~ and agro-

eli.mates cotaima in this manner, \vhen cOI,lbincci with 

t.ho details of inforI~lO.t1on on crens, and soils 

r~ientioned earlier, it fa.cilitatos an easy anD 

rational examination of the suitability of ti~ 

c}{istin(j cropping pattern!::. It is also posDible to 

cxistin(; cropr>in\:; patt.orn. 

4.5. Cropping Patterns of Karela 

The croppin:.] patterns present in the state 
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were found out according to the method suggested by 

National Commission on Agr1e~lture (1976) and as 

descri'bed in tJ1C chapter 'Materials and Methoas' • 

The cropping patterns of the state found out based 

on the 1982-83 data given by the Directorate of 

Econornics and Statistics, Trivandrum, are presented 

in Fig-. 7. 'rho figure shO'~<JS tr.at there are 12. 

cropping patterns in Kerala. They r:ua:a' be P:"l.t unear 

3 r::ajor groups named (1) mainly rice, (2) ::;<:linly 
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coconut enG (3) !:18inly plantations oUler than coconut. 

The cro!-,pin~; patterns falling und.er each ot 

Croppinq pattern 

1. !~inly rice Pcl
3

04 Fr
4 

Pel 0 2 4-

2. r4uinly 

coconut 

Pd3 04 L4 

03 Pel, Fr4 SP4 

03 Ts, Pd4 Fr4 

Places under the 

Croppin,.si p.sttS3.Fn 

Malappuram district 
& Trichur " 
Pal ghat f1 

i::rnakulam " 
Alleppoy 

Cannanoro H 

E" Kssaragod f1 

Kozhikoc1e " 
Quilon .. 
& TrivandruI:; It 
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3. i1tlinly L'") Pd 
:J 4 

Fr4 SP4 \fynad district 

plantations fP3 L'J 0 Major part of 
~, <1 

ot:hcr than Idu..l.:ki district 

coconut L., 
" 

TS4 
Eastern halves of 

Deviktllar: , 

Udurnbanchola mxJ 

PoormE.."<l talukG in 

IduYJd district. 

L3 0 J:id
4 Te" Kot ta~ .a.'11 disrt.;.rict 

4 tJ. 

L3 Pc14, Ia 4 °4 Patbanamthitta 

district. 

suitability of Croppins Patterns to 

j\groclimatic Zones. 

Once the crOiJping patt.:.erns are identif ioo, 

it io essential to examine the suitability of the 

crop',in<; pattcr~s to U:.e ugrocli,,:utic zones, DO as to 

obtain relevant infonaation for optimum usc ot 

natural reeources. With this objective t:Jc s·uitubi.-

lit:y of the existing cror)ping patterns to the 

different agroclimatic zones 't-lere exarnir.le<1 basov on 

the information on ~he environ"'"rlental conuitionD for 

the grO".rth of various crops. Each of the agro-

climatic zones, arc discussed hereafter in relation 

to the cropp1n~7 patterns £0110\0100 in aacil zone. 



This is prevailing in and around Chinnar. 

The altitude of Chinnar station is 600 m above 

t1.S.L. The annual rainfall received at the station 

is (;65 !'Wi. on an average. The rainfall received 

dur ing 'l.linter, SU111Iner, S. li. monsoon season and t~.,L;. 

monsoon season are 43 film, 90 nun, luL nr,-l and 376 r,lf.l 

resnectively. Average temperature of the hottest 

month is 26.1 C'iC t:.l:lC: that of tlle coldest month is 

22.coe \dth a tenr:~raturo range of lO.Soc. 

The cro~')pin~:, patt..ern folloiJE .. <.1 in t.his 

zone is L2 Ta4 • The ir:l;)ortant crops incl~:dcd under 

the crop~ing p.n.tter:"1 uro (1) jlun"tation CY"v;jS oi.~bc.r 

t.:lan 5}')ic0S (1rlc1 c .. conut and (2) tapioca. :r'11.e very 

lou r2infull does not satisfy tbe environr:le!ltal 

conclitions requirec :Eor the crops as sU<jgested by 

ICi\f;. (1 SirO) Kerela l\gricult'Ltrsl University (1l)L3), 

and Aiyer <19'::,-1). Tapioca hoaver 1.:l8.y sl.'Lrvive 

(Table 7). Certain millets \-rhich can thrive \vell 

unccr vcr'..: loY; ra.in;;.;a.ll nnd soil moisture conditions 

are S'.:i"'.ublc for thir.: aQroclimatic zone. Groun<1nut 

can also be grOl.'lnin thin zone Vmonymou~', 1976). 

This agroclimate is found in anC: arounc.J. 
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Vellayani. The altitude of Vcllaynni station i.s less 

than 64 r;, above r:.S.L. The annual average raini:all 

for the stations nearby Vellayani is in tbe range of 

13 79-1C 24 rnm. Tho average rainfall reccivod at -the 

is lC.::oC. 'l'hc annual relative humLitJl' is arO'unti 

71 %. and January is t.:he month \-1it.h t:.rlO 10\.x:;s't value 

0';: r:1Can monthly relative hurnidity ("";. ,:~). 

The cropnin:~! pattern fo110H06 in thi,s zone 

is 0 Ta Pd,.. Fr.. 'rho important crops are coconut. 3 t:. ~ (! 

cashc\J. FrOf:! Table 7 it can be conc1u~eC that ·;..hi8 

a:;roclir.'l3tic zone 1::3 so ... litl:Jbla for grolrlin<.J coconut, 

This agroc 1 imate 1::; l1revailin',. in 



two different regions i.e. (1) the ~ area near 

Trivandrumd2) the ~ area around. Palghat. 

In the 1st area the croppinG pattern 

follov/ec1 is 03 Ta4 Pd4 Fr4 • Here the env1ro~ntal 

conditions are almost same as in the zone ~l except 

for the type o[ soil. The soil t~~?e lateritQ ~lso 

i:.:; found to support t:hc cultivation 0): i."11l:>orta:4t. 

crops such as coconut, tapioca, :)ado'y and the ;;rui t 

crops li}~e mango and cashew (Table 7). so, t.his 

area is ~litable for the crop~ir.0 pattern followod. 

The 2nd area has altitude in to:) range of 

10-192 m above M.S.L. The average annual rainfall 

is in the range ct 1680-2937 rom. The average 

rainfall received during Winter. Suntner, s.v}. r.lOnaoon 

and H.E. monsoon seasons are 9-21 rom, 189-33S film, 

1161-2140 rom and 312-498 rom respectively. Average 

temperature of the coldest month is 25.4 - 25.9°C. 
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The me un temperature range is between 15.2 c C - 17.3()C. 

The annual L1ean relative humidity at Palgbat is 70~v, 

and February is the month with lOvrest value ot mean 

relative humidity (51%). 



are Pd2 04 and Pd3 04 Fr 4. The important crops are 

paddy, coconut and fruit crops like cashew and mango. 

This is an important paddy growing tract of Karals 

despite the fact that only S.\i. roonsoon season 

receives rainfall sufficient to meet the requirement 

of rainfed paddy as described by Aiycr (1944). The 

'tdnter and S"UImner crops are raised mainly \vith tbe 

help of assured irrigation from Malarapuzha and 

Peechi irrigation projects and from ott~r sources. 

Potti (1976) has mentioned that high productivity is 

reportedly maintained \-lhen the relative humidity is 

43~~. palghat has the lowest mean annual relative 

hu.-n1dity in the state. Tho mean monthl:,' relative 

humidity is less than 7o-~ for six months from 

Dec.::ember to May • .. lith February having the lowest value 

of 51%. All these have made this a potential paddy 

grOt-ling area. Coconllt cannot tolerate low humidity 

(l~.t'\R, 19CC). The eusternmost part of this area has 

10v1 relativ€ humid! ty an(J a distinct r.3duction in 

th.a number of cocorrU. t palms and an increase in the 

population of Palmyra palms arc observed 1n this 

part. The soil and climatic conditions are 

favourable for the growth of cushew and mango as 

mentioned by Anonymous (1978) and lCAR (198C). 

Among the 4 important crops included in this 
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crQpt')ip9 pattern paddy, cashew and mango arc found 

suitable for the Palghat area of tho agroclimate 

~. Cc·conut is not as suitable as t.he other 

cropo fOj: the 10SD hur:dd eastern part of this area. 

It is reported (Anonymous, 1974) that 

C"L1curbit2, y)ulses, groundnut, yams, dioscorea, 

cotton, horsegram, sesamum and fodc:1ergrus[C can aloo 

be gro~m in -t:hc :::one EL • -La 

The climatic features of this ZOne are 

almost same as described ul'lder ~l and BLa • 

Bouaver" a oli9htly ~li;;;;her :-elat'::'ve hlUir3.ity aoo 

more availability of water for irrigation due to t.hc 

~)raxjmity to sea or river, are the ad.c:.lod churactcrs 

of tl;is zone. The cropping patterns fourJd in these 

areas are 03 ".;:'u4 Pd4 Pr4 and Pd204 • Paddy, coconut, 

tapioca, mango an(l casOO,,; are th9 impOrtant crops. 

The clir:1.'"lta and the soil types do not put lir:1itation 

to the grovJth of t.oose crops (Table 7). It is 

rep::>rted that cucl.lrbits, pulses, groundnut, yams, 

fodd£:rgrass. S':"1Get potato, soya.bean, cotton and 

horsegr()m can also be grown 1n this zone (Anonyr;"lOUD, 

1974) • 
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The cropp1nrJ pattern of this zone is 

Pd
2 
°4 • The important crops are paddy, groundnut, 

cotton and coconut _ The al ti tude of t:.he aroD. is 

around 67 m above H.S.L. ThE. anmlsl rainfall is 

1607~. The rair£all during S.w. monsoon CuO rreat 

the requirer:e:1t of :jaddy descri1::ed by hiyer <:L94:l) 

·':or one season. The irx-igation available from ti-.e 

Parambikularn-Aliyar t,roject is used :Lor gro\"iiq; 

::ice .tn ::h.:'1 otlY:.r !?erU30ns. The tc:mlroratu.re and 

relative humidity of this zone are s1r.1iluz to tbat 

of the Palghat region Clf ~he zone BLa• 

The ere2 is well suited for growi~1g paddy 

if tilE:: aV<:lilai:Jility of water is ensured. Tins zone 

saticfy the requi~eracnts of ccttnn mentioned by 

IC.,R. (19[0) um Anonymous (1978) and that cd: 

groundnut r.x:mtioooc} by Nair (1978). 'L'hc. soil type 

arKl rclntive h'..l!:1ir:'lity are not in agreement ",ith the 

requircz4l""r:ts of coconut desari})I"..;O hy IC.:J( (19L:-). 

Crops 1i1-.o millets should be tjivun r.lorc 

importance in this zone. It is reported 

(Anonymcr<.1S, 1974) that sugaroane and pulOOD can 

also te grOyJn in this zone .. 
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I<:umily is the only station in this zone 

\"here metcorolO<"jical data is available. The 

average annual rainfall received at the station 

is 1751 rom \-rhile the average rainfall during S.~'J. 

monsoon, is above 635 r,1m. The altitude of the 

~tation in 823 m31Jove H.S.L. and bence, the 

tcmperatur(~ of thin area is sirailar to that of 

IdukKi station. 

The cro'Dpi!1l] patter:1 followed in this 

afjroclirnatic 7.0ne if; 1'2 Ta.,. The imrort::lnt crops 

are tapioca, te.C'., coffe, arK') !"'..:tbbcr. The aC;ro-

climatic zone satisfy th~ soil and climatic 

requirements of ":.apioca, tea and coffee but does net 

fully satis:E'y the requirement of rubber (Table 7). 

Millet, vegetables anC groundnut can also 

be grown in this zone (Anonymous, 1974). 

The ter.lpcrature, rainfall, humidity, wine1, 

sunshine anc day length of Kerala diocuszcc: l..:m':.er 

the clinatic foat:1.lres of Kerala am] the Table 7 

show that the ~laces under C, D, E ana F moi~'t.ure 

availability reglmes (except the C:E'l area near 

Mara~~r) arc climatically suitable for growing the 
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majority 0:1: the important cro::)s of Kerala. The 

climatic requirement of too crops such as paday, 

coconut, rubber, tapioca, cashe'v-J, pey)per, coff(!o, 

\lH:lngo, urecanut, cardamom, tea, ginger, cocoa, 

bunana ,mo s0samum described by IO\R (19FO), 

~~aru:/c:nun (197~), Pilla! (197:'.), Hair (107£..) and 

K(:raliJ. .\:Jricult:l.rul University (1S1H3) are c;:.r.istin,::; 

in t.l!esc"? ~)lace;:,. 30se (19L5) j:oint out the 

j Gclt t!:"'c can be consi(lc:red to be mdtablc for V, 1. 

conei ::,sio::1 

t'/ ,'" ...., 

t..;e\).I. Su::t ht.:gnid-Red lOaL,;"! (C'=lll.s. 
L ... 

Thi.s is seen l.n isolatcu ')ai.~chcs in 

arecanut. Tl:lcse crc:w:s arc suitable for -ehe C t::( ~e 
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of !.1AR if the al ti tude an:1 soil t~pe parmi t '~hcir 

gra.Jth. Table 7 Shot-IS that the D.ltitude and soil 

It is reported t!\nonymous .. 1974) that 

vegetables, PUlOOD, oonana, foddor,grassl gingel:, 

nut.r:lGg and pinearr-:lc can also be gr~m in this 

zono .. 

The plnce::> under this zone are s1euatcd at 

:[.>d.., ()4 ;"'r r:---d ". L
4

, L3 Pd Ta 04- ~ln(l 0 '11[1 
.J .: 4' - 3 \.)4- 4 4 3 - £1 

p-l 
Prll -

The important crops arc paddy, coc()nut~, - <-<4. .. 

Thene crops cnn 00 grown in the C t::l:")(.; 0;[ 

r·1,;';,R if the altitude a'tXi ti~ aoj.1 type peru_lot. '1'hc 

soil conditions al1() altitude of this zone arc 

1:11..11 tc:.blc for ~.:.l:csc cro;~:.; (Tt:lblc 7). Bence, ".:hc 

suittlbility of ·the cropa 1s confir::ted. 

and cinnamon can also be grovm in this zone 

(lw..onyr:1OUS, 1974)_ 
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The altitude of this zone is less than 

above H.S.L. and the soil types are coastal 

alluvium and riverine alluvium. 

'l'r.se climatic conditions, cropping patterns 

cne b?l"'.cc, 8~}lt.ab2.c' £or t.ho climatic conditions 0.[' 

i!1 this, confirr.1in": the o<litability of/t.tle cro~Js to 

thi~ ~one (Toble 7). 

lim-lever, tapioca should not be pL::mted 

either in places having extremely high \>later table or 

uherc tber(.' is stagnation of ~latcr. Ve,: ctablc8, 

pulses, banana, fodder gras:, ginsor, nuU",:c: j I 

scsamun and cucurbits can also be s:;rc't-m i:1 t:u.s 

zone (Anonyrr.cus, 1974). 

This zone is found. rnainl;l in the areas u:l.th 

acid saline soils in the coa.stal part.s of 'l'richur 
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and Ernakulam districts. The hydrornorphic saline 

soils found in small isolated patches also COIro i.~nder 

this zone. The altitude i£: near r1.S.L. ":roo main 

The ir.r)ortant crops (lre pudt~.y ana cocom .. t .• 

The clir.iatic cor;r'2:!.tionG of thi;' zone ·3re in t:.11e nor.lC 

ran~c uS l~lentionee under C
L 

2.00 thus s;Ji table for - a 
t:;roT'ling theoo cre::~<J.l'h0 seils and altit:.ude of this 

zone ure <:llco r:u' tuble for grO'yJincJ the.'TI ('I'able 7). 

Prm·;n c;Jlture con also be carr-icC out in 

t:i1c rice :: h"lds o!. this ~::one ';;bcn r icc is not 

grOvin (Anonyr:10 S, 1'.74). 

I;.G.ll. Sub humid-Forept loam ~CFll.r. 

The crop::dn;. patterns fou.n(: in t~hi~:; zone 

The 1..-n -,ortant cro"s are popper, teL I' 

tapioca une] pad:.\'. The climatic data available arc 

founel to be inadequate for a r:!E..:aningful examinution 

Of. the suitability of the cropping !)attorns of this 

zone. Hl:":lnce, a (}etailod study of this zone 1:1ith a 

net !Jo~Gible at present) ie: necessary for examin~n9 

the suitability of ti1e crops to t~)is zone. 



The main oropping patterns in this zone are 

Fr4 04 Pd4 Sp4' 03 Pd, SP4 Fr., Pd3 04 L4 , L3 04 Pd4 

TS4 and L3 Pd4 Ta4 °4 • The important crope arc pood:.r:-, 

cocomlt, tapioca, rubber, arecanut, pepper, cocoa, 

ginger, cashml, mango, jack and banana. The altitude 

(not exceeding 300 m above H.S.L.), soil types 

(laterites or brown hydranorphic) and the rooist.ure 

uvailability regime (Humid) are found to be suitable 

for these crops based on Table 7. 

Vegetables, nutmeg, cashewnut, fodder Grass 

and pineapple can also be grown in this zone 

(Anonyrnous, 1074). 

The altitude of all the places in tr-ds 201'10 

is lese than 300m above M.S.L. Tr~ climatic condition 

aoo cropping patterns of this zone are \·lithin the saGle 

range as that of: the zone DLa,. The important crops 

are paddy, coconut., tapioca, arccanut, c<x::ou, j:;ango 

and banana. Referr1nc; to Table 7 and Y..eralu. 

/lgricultural University (1903) it can be seen that 

these crops are suitable for this zone. Pulses, 

cucurbits, gro'llndnut, ginger, pepper, nutmeg, cim101non, 

SeSC1!TtUm and fockler grass also can be grown in t .. hi::> 

zone (Anonynous, 1974). 
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Tl"o.1s agroclimate is fauna in the greyish 

alluvial soils of the Onattukara areas. 'I'h:;:S6 

solID occur 1n flat to gently slorCirl\..; land and are 

h:l<Jhly porous ~v1th limited capacity for retuinins 

'-later and fertilizers. Altitude of this zone is 

The t1tl0 main cropping patt.erns of this :zo~::c 

are i>03 03 uno 03 T&4 Pd4 Fr4,. The impcrtunt croL'·£: 

grOtm in thi~ agroclimatic zone are paCld:,', coeormt., 

sosur;-r:.Jm and tapioca. Considering that the moisture 

avni .. lability rcgirne 0 SUi);:orts the :~;ro:_th 01; t;lOOO 

ero::·r:, and based on the soil and cl:: .• aatie requircLlcnts 

0::; these crops described by ICi\R (19:: 0), ;d~{er (1944) p;rvi 

Petti (197(3), it !:1ay be stated tLat U:cy are suitablE: 

to tt:is zone. Sesurm . .un can be grO\'Jn here \voon there 

:1..G nc prolonged heavy rainfall (October to l..A..ay). 

'J:'apioca may be tJrmm by (:,usuring a soil condition tvi·.::;h 

no stat:rnation of \vater in the root zone. eo"" -.'QQ., 

veSJetab1e s, sroundnut, pulses anC fodder s;r,~',.ss c~,:.n 

also be <.;ro\·lll in this zone (AnonyniOi.1S, 1974). 

This agroclimatic zone is i;ounc in .~# e saline 
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so11s around the Vembanad lake. The soil is mainly 

acid saline. The altitude of the places in this zone 

ranges from 3 m below r·1.S.L. to a few rrooters above 

I'!;.S.L. The irn.y.;ortant cropping pattern in this zone 

is Pd3 °3 • The most important crops arc poody aoo 

coconut. 

The clL.-:.atic conditione in this zone are 

similar to that of the zone DLa • It is rel)Qrtad that 

tt'ese soil8 are su.itable for tile cultivation 0:1.: paddy 

and that coconut is aloo fOtL.'I'}(~ to t.hrive \1<311 in 

roc1a;!mec1 'Kayel' lands (AnOnl'1ilC~::;f 1':)7:.:,). lienee 

these crq')o arc f.)·~itable for t;1is ZOl'le. colo"psia (;100 

can be r:;rown in this zone (Anonymo1:.s, 197(1). 

The altitude of the places in tile zone 

ranges from 30' to 1200 C1 above H.S.L..tbe i,nportant 

The important crops are coffee, tea, pep~~er f 

cardamom, rubber, ginger, paddy, mango and jaCK. The 

moisture availabilit~/ regime and tbe Doi.l ti~)C arc 

favourG the grO\,;th of tt-ese crops except wanSjo <.::rK 



they are suitable only for the lower elevations of 

this zone. Vegetables. potato and sugarcane ca.'l 

also be: <rrot-m in ·this ZO~'le (Anonymous, 1974). 
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Tb.e croppins patterns foone;. in this zone 

arc i'd3 04 Fr4 , Pel3 (;4 L4 , S::j3 L3 04' L3 04, P<14 'la<-, 

am ~ ~ ~ ~. The irJ".90rtant crotJs aro paddy, 

coconut, tapioca, rubber, pepper, o.recG.tl-;J.t, cocoa, 

l;;an~;o, jack, cashcnv, s:;in<;;er anc] ))a.nana. 'll);j altituc~e 

of the zone does not: exceed 600 m abGve l':.S.L. As 

the a·~~: is 1;JGrhumi( t.he crops suitable for E tYl)e of 

=~,: :..,:~~ arc su'::'tnhlc to this zone ,-rovided the al tit. ude 

inportant cro~)c revealed b;, '.,i.'able 7, t'ot"t:.i ( 11,)72-) , 

Aiyor (1944) anu Keralo. AgriC\.:ltt:.ral Uaivercity (1:;)L3) 

it is concluded that the crops are su:'to.:"lc for t:ii:3 

zone. 

Veget.ables, ;.:rulses, nut..-neg, cin:lamon, clove 

and :::odder c:ra.s~ can elso be graun in tLis zono 
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In general the altitude of the places in 

this zone is within the range of 300-120U m above 

;;:;.S.L. t-.tith the majority of the areas ;)OlO\'i7 90G m 

above rI.S.L. Other climatic conditiono <lrc uimost 

siGilar to -that of tho zone ELa • 30 tbe crops 

~'J.:l.table for the zone:C; can JC cor.si(~(~rc(.. La 

s~li table for this zone also acpenc1ins on their 

ndaptation to different altitudes an~:.l soils. 

Tbe im;)ortant croppin<J patL.erns in this ZO!lC 

are L3 E>Ot Fr SP4' L'd
3 °4 Fr SP3 L. °4' 4 t1 ' .. 

~ ..;J 

1,3 Pd .:: '1'a <1 °4 and 0 
3 

1'a 4 tJd 4 Fr4 • The irJ,)ortant crops 

grown in thin agroclirnatic zone are padt::r, CQCOl1'tlt. 

tapioca, pep}:ler, tea, coffee, cocoa, ano carcirunora. 

The cnvironr:1ental conoitions describOC by ICli,H (19l.JO), 

Keraln i\gricultural University (19[3) and Aiyer (194.,.) 

she'.v t::mt poody and pepper arc \-relll suitee i.:or t;.ho 

zone. aoo that. coconut, tapioca nne cocoa cun )..")0 

so;U nnd climatic ccrxiition::; described b:;t leAH <19: .. 0) 

furtr-.er helps to unc1er~stand that this zone is 

suitablo for tea, cof:1~ec, mrl cardamo:.~!. 

Vcgcta~.~jles, ~)otato and. Dugarcane can al~,o 

be 9rovm in tbis ZOZiC (Anon:~t'1T;OUS, lSt74). 
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The altitude of the various places in this 

~onc VElries frOf:1 Gee to 1020 r.1 above M.S.L. and the 

l.1ajority of the areas are ;~:elo\v 600 m above H.S.L. 

'l'hc soil t::,{pes are laterite ano brO\'ln n..ldrouorph.ic. 

'I'he important croppin<.... patcern in tillS 

a0rocli::natic zone is S'r)3 1.3 °4 • 'rhe im~)ortant crops 

arc cardamom, tea. coffee, rubber, pCLJL)er, tapioca, 

<;:rinser ana pnc1dy. The altitude Of.;(J s0i1 ccnd.itions 

describe.::' in Table 7 shov that all ti'lCse CI:O';;;S arc: 

su:Ltf.lble for 't.his zone. As t'lCntionoo earlier the 

climatic condit:ions of Ii' tY:rJe H, ,i< is ~cuitable for 

~Jrowin(~' these crops. Rubber grows \-/011 up to 60[; m 

above L.D.L. and at higher elevations cardarr.orn is 

:.x;ttor. 

:"1.11E':o09, ;:'c.nana, coconut, nut.ue0, cinnamon, 

clova, cocoa anr~1 ~recanut can alDo be; ~;ro\'m in tLio 

4.(;.20. 

'1'ho altitude of this ZOl'l.€! is 3ll;-16l,u m 

alJOVc i' .S.L. '1'he 1..'11 ortant croppinG pat"'cernc are 

1-3 Pd4 Fr4 SP4 and SP3 L3 °4 • The important Cl:OP8 



of this zone are cardamom, tea, coffee, pepper, 

tapioca and paddy. The F tYlJe of M,i\R is sui table 

for growin0 tbese crops. The soil and clil.latic 
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conCitions described in Table 7, shm'1 that car6amo:a, 

tea, coffee, pepper and paddy are suitable for this 

:".onc anc] that t.apioca ma:.' be 9rmm in the zone on.ly 

tn' to an altitude o£ £}OO IT! above !~ .• !::.L. 

The present at.udy haz l~:;id out (. ;;lcist-uxe 

avn.ilab:.lity rcgir.les and r..as identified 2C as:roclirnutic 

ZOn? c} and 12 cropDin\"j patterns of Kerala. ilargreaves 

et al. (19l3:,) have Dointed out the nroblcms fac(:;6 b'; 
........ ........ -I.. oL J. 

crop:.' at (:; ifferl~nt levels of Ni:,.I. His sug·estlons can 

J:JC a ..... plicd to the agroelimates of Keralu to arrive at 

trAC follo'\i.rin~; conclusions. /\s tbe drx~ (,:,) ty)c of 

moisture availability regimes are charactoriseCi by 6 

or rnore r.lOnths 'lrli th t1i\I 0010\'1 0.33, great co,l.'e i~; 

req'..l:i.re(l durin\.j the six months for econo;.,ic c.co.P 

;'rcx:rl.lction in such areas. Fertilizor::; '::·!i .. m1c~ not be 

ap':)1100 Curinq this period unlcs~. irrigation is as: ured. 

The :i:'lerhUinid (E) and '.,..,,"et (F) tY1JeS of moisture 

availGbJ.lity regin3s ;'''xc charact0rised b:i 5 or raore 
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fer rice, Of 0000 natural nne artificial drainage in 

such areas. 

'I'here is no exaggeration to say that about 

S(:r:~ o:~ cultivation of tapioca in Karole is done on 

slci::;es \'ihich in most parte of the \,lOrlt· \',:;ulc.t be 

considered uncL . .i t'::.ble for cultivation. It is vddely 

accf:,::')tC('l thnt the cultivution of ta2.'i()cu C2u::>e soil 

erosion. This iD tr..lC for 10··;·J rai:-li'QL'.. a.:-e':':'8 too, tiS 

one or t.!;,;'O heaV}· sho~"'ers are ~,:nff.1cient to co.usc:: 

ccnsicJ.cro.ble eroc1on. Cons!<:;erin'.- til.(:; eco::oiilY and 

food :-,roblcr:m of 't;)Q state it rna:, not 00 ,;iDC to :.:tvp 

tcr:)iocQ. cultivation, trut prOper ~x:l..1 cGnscrvation 

r:1ca sure r: have to be token up vJhon tLl;:,)iocd -~.s grol'm 

on t.hc :::-lo~!Co, ::·s;;:.ecially of the sub, :ur::i.;.' (C), [jwnid 

(0), pcrhumid (E) an6 ".rot (F) tYDiC8 0::: r.:oist:"lre 

ava::"':nbility regL-nes. 
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5. Sill*,AAY 

The present study was carried out for 

delineating the various agrocl1rnatic zones of Karala 

and for identifying the cropping patterns for the 

different zones. 

Meteorological data 'iere collected for 11 

stations of Kerala Agriclutural University, 7 

stations of India ~1etcorological Department an6 82 

stations maintained by tie State Government and 

other agencies. Soil and cr01) data were collected 

for trAe whole state • Results of the analyseD of 

variouc data are BUr.T:larisod as £:0110'0'15: 

5.1 • Agroclirnetic Features 

The metoorologicQl data collected consist 

of data on rainfall, temperature, humidity, wind and 

sunshine. 

The average annual rainfall for tl~ state 

is 2908 film. The spatial distribution maps sh.o"1 that 

the annual and S ."'1. monsoon rainfall increase from 

south to north, while n.E. monsoon rainfall increases 

from north to south. Durin~ illinter it increases 

slightly from north to south. During summer the 
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rainfall is found to increase from both northern 

and southern parts of the stato to Central 

Travancore. Among the stations, Chinnar shows the 

lOWCDl; mean annual raiI"..£all of 665 InrJ. There aro 

four pockets of high annual rainfall ellCeeding 

4000 rnm. They' are in and around t'lynad, lleriu.'7langalarn, 

IdukJd and Ponmudi,. 

:3tudies on the coeff.icient of vGril.ltion of 

annual and ooasonul rai::-.lfo.ll show that the fu,nual, 

s.';'. monsoon, t7.l:. ::10nsoon una 'Vlintcr values whow a 

reverse trend when compar&l to the spatial 

distribution of l-:lCSn rainfall. The S'LU1lOOr values 

increase slightl:t frot:: co:;.th to north. In general, 

the annual CV for a station if) smaller than the CV 

for the sensor-a. ll.nnuo.l C.V is lowest at Calicut (14%) 

while it is highest at Velur and Chinnar (44';;). 

value. 



The highest mann annual relative humidity 

1n the state was observed in Alle!;)P9Y (S(Y'h) while 

Palghat has the lowest value (70%). The highest 

relative humidity was observed in June. July or 

August \>1h11e the lowest 1s 1n January, February or 

!-1arch. The monthly means of relative hur:ddi ty vary 

from 51% (Palghat) to 91% (calicut). 

Palghat, Alleppey. Cochin and. Calicut have 

recorded higr-..est wind speeds in the state. 
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Mean bright sunshine hours 1n the state vary 

from 8 to 10 hours during January to March, ~lhile the 

values are very 10\'1 and ranges between 2.8 and (; hours 

during June to Novexnber. Maximum possible hours of 

sunshine vary from 11.4 hours (in December) to 12.8 

hours (in June and July). 

The s01l ant,a obta.ined from the Soil Survey 

Branch, De~tnant of Agriculture, 'l.'rivanClrtlffi, 

revealed that there are 10 broad grouL's of SOils. 

They arc (1) red loarns, (2) laterites, (3) coastal 

allUVium, (4) riverlne alluvium. (5) gr.:yish o nnttukar a , 

(E) brown hydroI7lOr::::hic, (7) hyc:'rornor:Jhilc saline, 

(C) acid saline, (9) block SOils aoo (10) forest loarns. 

The important characters, lir:litations aOO general 

managenent needs of the soil groups outlined by Soil 



Survey Branch, Department of Agriculture 

(Anonymous, 1978) were sumnarised. 

5.2. t"1ater Balance' and Agriculture 
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The water ;;)a10.nce eler.lCnts such as potential 

eva-potranspiration (PE), actual evapotranspiration (AE), 

water surph.!.s (H~) (m(; wat.er deficit (WIl) arLl. also the 

water baJance ir.~(~icos such as hw.u.0.i·C:l:r index (Ih), 

arid.i.ty j n(iex (I ) un::! tr.lC1.ex 01. moisture adequacy 
a 

(I ) of 14 n~.f'."rcc.e::tative stat.ions in \J1e state \>iere ma 

computed on annual basis. 

PE varies from 862 nun (Munnar) to 1757 r.un 

CKottayarn) aI'.1ong these stat.ions. Its distribution 

confirms the effect of altitude on PE. .l;]; varies from 

C'21 Iml (Munnar) to 1569 fi"ini (Puru:iluri. The coast'll 

stations have AI: valucc between 1260 mY:1 Cly-i 14GC fiin. 

~later su.r!'ll.ls vnrios fra:l 3S9 rum (Trivandrurn) to 

2807 rom (r.-runner). vJater deficit ranges from 41 r>ill 

(Munnar) to f14 rom (ctJ.ttur). The val1....1Ss of Ih range 

from 22.~{, at Trivan";rum to 325.6% at Munnar. Ia 

varies from 4.8% at Hunnar to 35.1% at Chittur. 'i'he 

annual lma varies fran G4.S% at Chittur to 95.~~ at 

Munnar. Among these 1+ statlons, those situated north 



than 81% \'/hile the rest have values more than 01%. 

5.3. Agroclimatic Classification 

Honthly values of moisture availability 

index (r-rJ.i\1) were computed as the ratio of 75% 

probability rainfall to potential eV8pOtransl.:>iration. 

Six moisture availability regirnes (11AR) were proposeo 

and delineated following the guidelines of Hargreaves 

(1971 & 1~75). The moisture availability regimes are 

tlS follmls: 

51. 
No. r.riteria 

1. 6 or more months Hi th r1AI 

in the range 0.00 - 0.33 

2. 5 or ~re consecutive months 

with 1"' ... \1 ahove 0.33 

3. 5 or more consecutive months 

',lith fA.AI above 0.67 

4. 5 or more consecutiw months 

i.-lith WU: aboVe 0.99 

5. 5 or more consecutive l1'Onths 

... ·Ii th 1-1AI above 1.33 

G. 5 or more consecutive months 

with MAl above 1.67 

Moisture 
Availability 
Regime (M!'\R) Symbol 

DRY A 

D 

SUB-h'UHlD C 

I-nJt-lID D 

E 

F 
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The soil types of K.erala were clustered 

together in tems of their: org1n, prope.rties and 

suitability to crops so as to form 7 soil groups. 

The soil groups are as follows. 
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SOil grout? 

Red loarns 

sxmeol Coastituent soil tYpes 

Laterites 

Alluvial soils 

Greyish Onattukara 

Saline soils 

Blacl~ soil!J 

Forest loarns 

Rl Red lck~ 

La. Later 1 t.ea, Drown 

Al coastal alluvium. 

Riverine alluvium 

Greyish Onattukara 

Sa Acid sallne, Hydro-

rnorphic saline 

Bs Black soils 

Fl Forest loar:.s 

20 agroclimatic zones were identified by 

superimposing the 6 moisture availability re9ir.~s 

over the ... , soil groups. They are ~l# ~l; B B
A1

, I La' 

BBs' 1\1 ' 
C
rtl

, CLa, CAl' CI/;! , 
06 cF1 ' DL ' D'''l' a n DG' ' ·0 

Dsa' D
F1

, E
La

, E
F1

, FLa ana FF1-

5.4. Cropping patterns 

Crop data obtained from the Directorate of 



Economics and Statd.&tics_ 'l'rivandrurn, was procest:ed 

and it was found that there are 12 maj or important 

crops in Kerala (each occupying an area more than 

30000 ha) • They are rice. coconut, rubber. tapioca. 

cas~'l7. pepper. coffee, mango. arecanut. j ackfruit, 

cardamom an{: tea. Hhicr c.ltc(,,'Ctrer occupy 87.54% of 

the gross cropned area. 

The cropping patterns resent in the st.ate 

were identified according to the method described by 

national COI't'lr.\ission on Agriculture. The cro:)s and 

their areas \-rare coded using crop symbols o.nd. 

numerical subscripts respectively. 

The codes for crops are as follows, 

Paddy Pd 

Oiloeeds otr..er than groundnut 

(incl"C.d.inCi coconut:.) o 

Plantation:: other than spices and 

coconut L 

Fr,:li t plar.ts Fr 

S:-:ices Sp 

Tapioca 'I'a 

The area of crops are denoted as follows: 
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Area coverage (% Of grpa, s£gpped U!I> Numerical 

mwRSEiD~ 

70 or more 

50 - 69 

30 49 

10 - 29 

less than 10 

1 

2 

3 

~: 
oJ 

It was found that there a-ce 12 crop:;:,)ing 

patterns in the state. They are :;;:,~ . .lt under three /aaj or 

groups. The 3 major groups, the individual cropping 

patterns arYl the places coming under tbem are oiven 

"''Clow • 

Hajor group 

1. Hainly =ice 1·1aJ.appurar:l 
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district 

&. 'l'richur II 

Pill ghat tI 

Erna.l~ular:: .. 
.. 

2. Hainly coconut H 

Kozhilrode 



3. Mainly plantations 

other than coconut L3Pd4Fr4SP4 

SP3L304 

L304Pd4T84 

~Pd4T8404 

Q<11lon district 

D Trivam,JrtUlI fl 

Wynad clistr 1ct 

H.ajor part of 

Idukki district. 

Eastern halves of 

Devikular:1, 

Udu"11.banchola unci 

Peerrneo taluks 

in Iduldd 

district. 

KottayaQ district 

Pati1anamtbi'C.ta It 

:>. r. t • Suitability of CroPr>in~T rntterns 

The environmental conditions prevailing in 

i-.he 20 agroclimstic zone s were examined tln<.l 1.:hc 

sl..lit.alilit.y o~: U1E:l cropping pat'l;.ernJ for cue!! \l~ro-

climatic zone were discussed. The sc:tJ. and. clir::etic 

con<.1i tion [~ favour 1119 tJ1C growth of 'cilo V'~ i.:.;·..;.r:; crops 

suggested by var10uil scientists, reoo,:lrche:;,rs and 

authors vwre also considered for this p;.;..t'J:)o::Jo. 

AD exami~t'j.on of the climatic conditions of 
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Karala revealed that, all t.he places coming under 

the moisture availability regimes C, D, E and F 

(except the CFl area near Marayur) are climatically 

suitable for growin~; the majority of the important 

crops of Kerals i.e. paddy, COCOIlut, rubber, 

t.apioca, cashe~.." lJe'i'>~Jer, coffee, Dango, arecanut, 

cardamom, teu, ginger, cocoa, banana and sesamum. 

These crops may be grown in these places rrovided 

the G,ltit1.1CC ar,.e: soll t~'lX arc in agreement "7ith the 

cron~' =equi~ements. 

The information obtained by examining the 

;J\li'Li.lbili ... .:y of the cropping patterno for ouch of: the 

20 aqroclimatic zone!! are summarised as £0110">15. 

It ~.s found t'.hat the cropping patterns 

existin£ in almost all T.he agrocl.iraa.tic zcme::; ar~ 

s.;:'tabla for the zone;:;. Very fe .. ·.: crops '.·;erc £cur..d 

unsuitable for these zones. Coconut do not appec..r 

to be sultab1e for Semi dry-Black soil (BSs) zon~ und 

the eastern ;)arts OJ.: ~enli ary-Lat.erite (~a) zone in 

Palghat. Rubber is not. Cl congenial ero t.' for S3mi cry-

r~;:mgo an0 j ac:k ~rc not 

suitable for the hi(i'h a1 ti tude areas of Humid-Forest 

loam (DFl) zone. Coconut, tapioca and cocoa are 

suitable only up to 900 m above f1.S.L. j~n 'the Per 
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hum.1d-Forest loam (~l) zone. In Wet-Laterite (F La) 

zone rubber grows well upto 600 m above t1.S.L. F 

while cardamom is a better crop for the higher 

elevations of the zone. Tapioca is not sui table 

for areas 800 m above t1.S.L. 1n the liet-Forest loam 

(F F 1) zone. It is also found that the important 

crops except tapioca of the Dry-Forest loam (~1) 

zone appear to be not suitable for the zone. It is 

felt that a detailed study with a denser network of 

meteorological station.s is necessary for examining 

the sui tabili ty of crops to the zone Sub hwuid

Forest loam (Cpl). 

It also appears toot crops such as rdllets 

\d th 10\'/ water requirement should be given more 

importance in the zones Semi dr-I-Black s011 (Bas) 

and Dry-Forest loam (~l). 

Great care io required for six r.lOnths for 

economic crop production in areas ".iith Dry (A) t:':T~ 

of r.wt. There is a need, except for rice, of goOO 

natural and. artif icial drainage 1n areas \d th Per-

humid (E) and Hat (p) tyyes of r·1AR. 

In order to reduce the so11 erosion caused 

b;( grOWing tapioca, it is suggested that proper soil 
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conservation measures have to be taken up when 

tapioca is grown on the slopes. especially of the 

subhwn1d (e). humid (D), perhuIrJ.d (E) and Wet (F) 

types of moisture availability reg1r.1EUi1. 

5.6. Suggested Future Work 

The present study iE3 of I)ioneerinc; nature 

in the sense that data fran about 100 stations in 

the state were collected for a period of 00 years 

and a rational scheme of agroclimatic classification 

is applied. It is hoped that this will contribute 

to the devoloplrent of better cropping nystems and 

practices. 

However, the climate and crop data are not 

available in the form ar.K3 length required for a more 

realistic analysis. ~'leekly water balance and water 

availabili~J periods may give e better insight to the 

agroclimat1c potential of the s"I.;.ate. Future \'JOrk is, 

he r!ce, tlu9gcst.ed oosed on tiee}dy data. Ct:oJ; specific 

aCjroclirnatic clas::-;ification n1U~i also be attempted. 

I<erala 113 a landmass of vQriablo topograpilY all~ it is 

felt that the present network of agrornet station:::. is 

not enough to bring out the various a~roclimatic 

condi t10ns of tho state. Hence a denser network of 

agrornet station£; is the urgent need for developing a 

data source for future work. 
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APPEIJ.)IX - I 

r::Oisture avuilability index (!1AI) (on monthly basis) 
-----....... --_ .... _-....... .......... _ .. --- . _.-... _._- .--..-------------..... - .. ~ .... - .. ______ .F _____ .............. .--......~_........__ 

Stat±6ns Nonths 
~ ............. -- ... -- .. -....--......~ ....................... ----- ... .. ~-.................................... ~--....---........ -...... ~ 
. Jan. Feb • Har. Apr. r1ay Jun. Jul. AuS. Sep. Oct. Nov. Dec. - ....... --............ ---........ - -------'*- -- II __ PI __ ......... .....--.- F. _ ... _----_ .. --.,--.-...-. ............. , ... -.-.-......... - ....... 

(1) (2) (3) (11) ( 5) (6) ( 7) (B) (9) (10) (11) (12) (13) 
_ 11l __ •••• _; ... _____ ...... ~-.-. _____ ,... .. ____ .... ......._._ ........ _ .. __ __ ... __ ............. I' __ .............. .....-. ............. ....-.. __ .... ,......... .. __.._ ........ _ 

Ponmudi 0.00 0.00 0.07 C.64 C.BO 3.78 3.92 1.53 2.90 4.90 1.12 0.00 
Varkala 0.00 O.OC 0.09 0.30 0.91 1.91 1.55 1.06 0.55 1.ZC C.51 0.06 

Atti.ngal 0.00 0.00 0.03 0.41 0.50 1.74 1.33 0.61 0.30 1.14 (.i.(,l 0.05 

l1edumangad C.OO 0.00 0.14 0.68 0.66 1.51 1.29 0.72 0.55 1.57 0.95 0.14-
Trivandrum 0.01 0.00 0.05 0.46 0.64 1.39 1.04- 0.54 0.38 1.27 0.76 0.12 
Karunagappally C.OO 0.00 0.02 0.37 0.91 2.52 :-:..11 1.11 0.66 1.36 (';.Gl 0.07 
Punalur O.OC 0.06 0.25 ::::.98 0.80 2.50 2.66 1.62 0.87 2.19 1.08 0.04 
Kottarakkara 0.00 0.00 0.05 0.51 0.63 2.42 2 .. 65 1.37 U.81 1.50 0.7(, 0.07 

AryanJ~ 0.00 0.00 0.18 0.36 0.29 2.35 2.16 1.50 0.74 1.75 0.99 0.17 
Quilon 0.00 0.00 0.05 0.46 O.C2 2.79 1.77 0.90 0.56 1.25 0.72 0.02 

Nilarnel 0.00 0.00 0.09 0.75 0.60 2.39 1.80 1.18 O.~'3 1.64 0.39 0.00 

Paravoor 0.00 0.00 0.01 0.28 C.61 1.97 1.20 0.50 0.35 1.07 C.~)2 0.00 

Pathanamthitta 0.00 O.OS 0.28 G.e7 1.24 2.74 2.04- 1.90 1.1(. 2.2u C.~G 0.14 

Konn! 0.00 0.05 0.35 1.12 1.10 2.84 3.11 2.15 1.11 2.07 0.92 C.1O 

Moor c.OO O.CO C.14 0.12 C.74 2.42 2.63 1.6~; 0.94 1.6S U.btl 0.11 
Thiruvalla 0.00 0.00 C.06 0.42 0.::'·2 3.02 2.74 1.L,2 1.12 1.47 0.B9 0.09 



Appendix - I (Continued) 
..... --....-. ..........-.--------.. " .......... ____ •••• .. _ ........ ,.. ........... _ ...... a. __ .. ~...----__ t _______ --...... ....... --.-_________ '.--..._ .. _ • __ ... 

(j) (C) (9) (1~) (11) (12) (13) 
___ ad. _ ~ _______ ...................... ___ ... _~ ___ ... _~ ... ....__ ___ .... _ ... -... __ ......_ __ ..... ____ "'f ... __ .. ¢o: ...... .", __ ....... _ .. ~~ .. _.;u._-..,-...,. __ ---.... .... 

Arukutty 

Shertallai 

AllePJ.:>eY 

Ambalapuzha 

Chengannur 

Haripad 

Mavelikara. 

Kayamkulam 
Vaikorn 

Palai 
Ettumanur 

Kottayam 

Kanj irappall y 

Changanacrerrtj' 

Chinnar 

Hara7:t"'Ur 

Hunnar 

DevikulaI:l 

Valldenmedu 

0.00 0.00 

0.00 0.00 

C.OC 0.07 

0.00 0.02 

0.00 0.00 

0.00 O.CO 

0.00 0.00 

o.oc G.oe 
O.CO 0.00 

0.00 0.01 

0.00 0.00 

c.oo C.OC 

0.00 0.02 

0.00 0.00 

O.C;O 0.00 

0.00 O.OC 

0.03 

O.OC 

0 ... 07 

0.09 

C.OS 
O.C~, 

0.07 

0.24 

0.11 

C.OC 

0.51 
0.09 

C.O(: 

0.00 

0.35 

O.3b 

0.42 

0.67 

0.4D 

1.11 

0.57 

0.04 

f.28 

0.86 

G.85 

o.co 
0.60 

0.81 

0.82 

C.73 

1.12 
0.73 

C.90 

1.4S 

0.04 

C.12 

0.41 

3.01 

2."/6 

2.<,;4-

3.54 

3.23 

(.20 

3.09 

2.70 

3.01 

2.13 

3.38 

3.67 

3.37 

3.4G 

3.79 

3.13 

0.12 

1.ge 

2.69 

1.95 

0.06 

C·.72 

1.31 

1.32 

1.G3 

1.15 

1.12 

1.37 

1.01 

1.27 
1.20 

1.31 

C.O~ 

1.49 

1.36 

1.01 

1.55 

1.~2 

1.70 

1.65 

1.64 

0.57 

0.72 
Q.64 

0.85 

1.09 

0.87 

O.7l1 

C.51 

1.33 

0.57 

C.Sl 

1.17 

0.49 

0.04 

O.U5 
:~l.lO 

C.17 

0.11 

0.17 

0.12 

0.04 

0.07 

C.19 

0.11 
(:.19 

c.O? 

c.oc C.OC 0.08 O.9S 1.33 5.97 11.32 G.DS 2.56 ~.47 C.Sl ~.OC 

e.oc 
c.co 
c.oc 

D.CC 

C.Ol 
e.oc 

0.00 C.Ll 1.35 S.18 ?DC 3.56 C.IO 

0.05 C.74 C.37 2.71 '~.E( 2.71 (;.19 

0.19 C.2L 0.27 1.6? 2.17 C.99 1.03 0.24 



Appendix - I (Continued) 
- •• • • _____ • __ •••• _ • ...-. ___ -......-...-......... _~.,., -. _______ ..... ___ ••••• n .. , •• ...--....-...-...... ...-. ............ 

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) 
-- ----., •• __ ... _._ ..... __ .__________ _ __ A_a •• , •• ________ .. _ ... _ ___ • ____ ~ _______ •• __ ... __ 

Peermade 

Santhanpara 
Velur 
Kar1kode 

t~ayattur 

Parur 
Perumbavur 
Alwaye 
Muvattupuzha 

Ernakulam 
Cranganore 
Mukundapuram 

Trichur 
Thalapp111y 

Ollukkara 
Chowghat 

Triprayar 
Alathur 
Palghat 
Parali 

0.00 

0.00 

0.00 

0.00 

0.00 

0.01 

0.05 

0.00 

0.00 0.00 

0.00 0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

O.OC 

0.00 

0.00 

0.00 

O.OC 
0.00 

0.17 0.47 

0.07 0.42 

0.00 0.57 

0.17 O.SD 
0.16 

0.00 

0.65 

0.24 

0.01 0.32 

0.01 0.25 

0.08 0.55 

0.02 0.29 

0.00 0.2.2 

0.00 0.16 

0.00 0.15 

0.00 0.17 

0.00 0.13 

c.oo 0.29 

0.00 O.l(~ 

0.00 0.13 

0.66 

0.44-

0.41 

1.10 

7.78 8.83 

1.89 2.19 

2.94 3.14 

4.38 4.47 

0.79 3.82 4.09 

0.64 3.34 3.24 

0.60 3.01 3.95 

0.70 4.16 4.15 

0.91 3.73 3.93 

0.97 3.88 3.38 

0.89 3.90 3.00 

0.75 3.92 4.26 

0.72 4.01 4.18 

0.55 3.40 4.17 

0.46 2.61 4.66 

O.e7 4.42 3.92 

0.90 4.35 4.25 

G.35 2.34 4.08 

5.08 

0.68 

2.40 

2.80 

2.94 

0.64 

1.05 

1.52 

2.76 1.40 

1.90 1.01 

2.50 

2.25 

2.60 

1.94 

1.98 

1.95 

2.36 

2.13 

2.19 
1.[2 

1.92 
1.61 

1.10 

0.91 

1.20 

(;.95 

1.26 

0.83 

.0.89 

0.53 

0.77 
1.05 

0.96 

0.46 

3.53 

2.56 

1.13 

2.44-

1.67 

0.93 

1.64 

1.37 

2.01 

1.48 

1.11 

1.10 

1.23 

1.01 

0.90 

1.24 

1.27 

1.02 

1.43 0.05 

1.77 0.37 

1.00 0.00 

0.92 0.09 

0.66 

0.36 

0.53 

0.49 

0.80 

C.50 

0.44 
C.31 

0.30 

0.39 

0.20 

0.57 

0.42 

l-.43 

0.01 

0.00 

0.01 

0.00 

o.oa 
0.02 

0.00 

0.00 

0.00 

o.oc 
0.00 

0.00 

0.00 

0.00 

0.00 s.oo 0.00 O.lS C.33 1.94 3.89 1.77 0.53 C.95 0.46 0.00 

C.OC O.CC C.C0 0.27 (.41 2.3L 4.24 2.01 C.G5 1.47 0.23 G.00 



Appendix - I (continued) ... 8._'. ___ . ______ .. _______ ._, _ __..____ . ___ ....... ___. ____________ . _____ ....... r __ ..,_ • __ ~_ .. ___ ... ___ ... _ 

(5) (7) (e) (9) (10) (11) (12) (13) - ~ ______ •• __ •• .._~ __ •• _ •• _______ .....-. __________ .. _._ _____ .-..-..... _______ •• _ 'I ..... __ .......... _ ... __ _ 

ottappalar.l 

Cbe.rpulassery 
0.00 0.00 O.CO 0.26 0.48 2.94 4.01 2.00 0.58 1.24 0.47 0.00 

0.00 0.00 0.00 0.35 0.49 2.75 4.08 1.77·0.63 1.23 0.51 0.00 

Mafl..narghat 0.00 0.00 O.CO 

Chittur C.OO 0.00 C.OC 

Perinthalmanna 0.00 0.00 0.00 

Ponnani 0.00 0.00 0.00 

Manjeri 0.00 o.oe 0.00 

Thirurangndi 0.00 0.00 0.0C 

Nilanbur C.OC 0.1)0 0.00 

Cnlicut G.OO G.OO o.ce 
Ouilandi 0.00 C.OO 0.0C 

0.37 0.58 2.65 4.60 2.04 0.77 

0.13 0.24 1.SS 3.00 1.35 0.41 

0.26 0.40 2.62 4.29 1.76 0.59 

0.29 0.70 3.73 3.S0 1.80 O.~9 

0.32 0.49 3.49 4.84 2.02 0.64 

0.14 0.52 3.58 4.46 1.90 O.C3 

0.13 G.39 3.05 4.69 1.05 0.S6 

C.16 0.62 4.40 5.36 2.16 l.72 

C.09 0.G5 4.1C 5.48 2.2& C.70 

1.57 0.52 

0.67 0.28 

1.49 L· .61 

1.16 0.51 

1.18 0.41 

0.99 0.33 

1.10 0.29 

1.00 0.46 

0.02 C.lO 

0.00 

c.oo 
0.00 

G.OO 

0.00 

0.00 

0.00 

0.00 

0.00 

Badagara 

Kutt1yadi 

Vythiri 
Telechery 

Cannanora 
Irikk-..tr 

0.00 O.CO 0.00 0.16 

0.00 0.00 o.oe 0.35 

o.co 0.00 0.05 0.62 

0.64 4.66 5.60 2.62 O.G2 0.77 0.30 0.00 

0.33 5.71 7.G2 4.04 1.29 1.62 0.71 0.00 

0.76 7.85 13.57 6.0G 2.10 2.15 O.5~ 0.05 

T aliparara1:Xi 

PaY".:{a"h"'1ur 

lIosdurg 

Kasaragod 

0.00 0.00 0.00 0.10 O.4D 4.65 5.51 2.39 0.61 0.70 0.20 

0.00 0.00 O.OC 0.04 0.4(; 4.73 5.53 2.43 0.C5 0.72 (.19 

0.00 0.00 0.00 0.13 0.54 4.32 6.S4 3.54 1.04 1.19 0.35 

c.oo c.oo 0.00 0.07 0.4G 4.74 6.33 2.94 0.97 0.94 L.32 

0.00 0.00 0.00 0.06 C.4~ 5.23 6.21 2.93 0.99 0.76 C.21 

0.00 0.00 0.00 0.03 0.oG2 5.70 6.G3 2.93 1.07 G.77 0.22 

0.00 0.00 0.00 0.06 O.~G 5.47 5.93 3.1C 1.17 8.78 0.23 

0.00 

O.Ol; 

o.oc, 
0.00 

0.00 

0.(;0 

C.uc 



APVE:'!DlX - II 

Seventy five [lCrcent !'robubility rainfall (mm) or,,(l potential evapotranspiration (mn) 

(on monthly basis) - .•••• _. ----.~ ____ ...__.-.... __ ~_ .... I._.M .... ... _ .... . -------...... -~~--..................... -- ... --.... -... ~ ...... -~--.--
Honths 

Stnt.1.011D Item ___ ...-.-.. -' ............. _ ....... __ ..... _ ....... -... -...... ---,..---....---..-...... -... ~.-..... .-..---.-...------..-.~ 
Jan. Fr.~:, • r~r-lr • A:)r • :'~ay C:\ln. .Jul. i'.ug. Cepe Oct. Hov. Dec. 

... _______ -._ r .. _ ........... - ........ . . --- ...... -. ... -----.. _-_.-. ... - .............. --.. .-._-..... _-................. ---.. - ..................... -........ --_ .. - ....... ..-..-....-
(1) (2) (3 ) (4) (S) (6) (7) (D) (9) (lC) (11) (12) (13i (14) .... -- __ •• _a .... ~-.........----.. -.. -----.-..--~ ...... .... - --------_ .. -........ .-..... ............ - .. __ a .-.----.......... -...-

PO~"!Itldi x C 0 G 61 t.l3 299 290 113 212 358 b3 0 

Y 75 72 ':;2 96 94 79 74 74 73 73 74 75 

VQr~:ala .. ,~ 

0 14 4(c 144 256 206 140 76 16G 69 e .'. l.l \.J 

"t-: 
.i 13t1 128 1~)3 159 159 15. 131 132 139 140 134 138 

Attingal x 0 0 4 65 94- 23(; 17(; t1 S2 160 83 7 

Y 13::'~ 129 155 1!:9 161 137 134 132 137 14G 135 138 

Nedunangad x C 0 22 109 leC 21S 172 96 74 21::"; 127 19 
"'r .1 

1 ':\ r; 
~, ~ 130 159 160 151 142 133 133 134 139 133 133 

Tr i va.'1drun x 1 0 L.1 72 103 202 142 74 52 175 103 17 
";t.' 139 130 15L 157 161 It'lr: ;;1' ... ) 130 136 137 13{) 135 13L 

i1 
Karunagapally x 0 0 3 59 144 233 2i~J 1~5 92 192 83 10 

" 

Y 140 12f" 155 161 159 132 1:12 131 l~O 1';'.1 13:, 139 

Punalur x C 4(; l::;:; '.~G 3C2 3S4 220 ., ,,).-, 
......... L'_ 309 1·~2 6 

Y 13P 13C 162 1C3 lCS 14::: 133 13G 140 141 131 138 



Appendix - II (cont1.nued) 
- r •• _ __ _ _______ ...........-______ ._. __________ •• _._ •• _ ........... -_ • • •• ..........-. __ ......... _ •••• __ _ ........... __ ... __ ••• _ .... ____..._ ..... 

• I ••• ___ • 

Kottarakkara 

y 

Aryankavu x 
y 

Quilon x 

Uilamel x 
y 

Paravoor 
y 

Patha.'"larnthltta x 

y 

Konni 

Adoor 

Thtruvalla 

x 
y 

'\/ .. 
x 

(5) (6) (8) (13) (14) -_.. -_ ... -_ ..... • a •••• ____ ...... _ •• _____ ...... ___________ ••• _ .... ___ .. ___ _ 

o o c 03 102 331 353 92 10 

139 132 161 162 162 137 133 

101 113 212 

132 140 141 132 134 

,., 
t,.' 27 5C 27C 1~9 101 2~C 12£ 23 

~.4~ 157 161 13~ 12( 126 13C 137 130 134 

o 0 7 74 130 360 234 117 79 176 ~7 3 

130 127 152 160 158 129 132 130 140 141 134 138 

o 0 1~; 121 9[ 325 239 155 74 229 51 0 

13t 132 160 162 164 136 133 131 139 140 132 138 

eel 45 97 26C 160 74 46 15C 70 0 

13C 

..... 
u 6 

133 

153 1S9 1:9 132 132 131 

45 140 204 3)7 3eg 249 

160 161 105 145 130 131 

139 14C 134 

162 312 127 

140 142 132 

138 

18 

133 

o 7 56 lS1 181 412 406 2.0 156 2~4 121 13 

135 137 161 1G2 1~5 145 131 130 140 142 131 132 

o 0 23 19 122 341 34: ;15 131 23~ 116 14 

136 137 1(2 lel 165 141 130 11le 142 132 133 

o 0 9 68 135 453 3C7 240 157 ~10 119 

140 13G 1(1 162 165 150 141 132 140 143 134 

12 

136 



APlJend1x - II (Continued) 
_____ • _____ , _____ •• _____ ••. ___ .. _'."_._"_-._, __ , __ ,,,_., ___ •• __ ""' ________ •. _.,._ ..... _ .. _. ___ ._--...... ___ •• _. __ •• ______ ....................... _ A.I __ .... __ _ 

( i.'l ' 'Ii (S) (6) (7) 
'In F ._._ .. __ .- __ .-.--__________ . _______ . ___ . _._. _________ . _____ . _._ ... _ .. _______ .. ____ ._ .. _._0 _._1 ________ _ 

Arukutty x 
y 

Shertallai x 
y 

Alleppey x 
y 

x 
y 

Chengannur x 
y 

Haripad x 

y 

Havelikara x 

x 
y 

Vailtom x 

.' .;;.' 

o 0 6 57 140 571 506 271 170 210 98 6 

140 133 160 161 163 146 132 134 130 141 137 138 

o 0 5 62 140 4~9 408 232 169 192 2l 7 

140 134 160 162 164 146 132 133 12D 141 137 139 

o S' 1e 72 147 417 SIC 250 zoe 142 :3 14 

141 1(,2 1e3 1CS 146 131 133 141 137 140 

3 12 68 131 428 366 181 14C 21G 117 24 

132 161 1[;3 164 142 131 133 127 141 137 140 

o 0 l~ 108 97 409 393 

140 133 162 161 1(3 142 132 

C C 15 49 131 41L 3S4 

141 130 16C 162 162 139 131 

o 0 14 77 13J 494 3~7 

264 171 25[ 146 

131 140 142 134 

212 14S 239 le7 

132 129 141 13G 

2~3 1£5 260 11£ 
,1. ('3 1~5 13~ 13~ 135 141 l3~ 

15 

136 

24 

139 

16 

137 

o 0 11 60 13? 3?9 2[1 1(3 136 175 1C5 6 

140 129 157 161 161 135 !3~ 131 135 141 135 139 

o 0 6 131 119 527 467 2S4 17C 173 (oS 10 

140 132 15S 160 164 149 i3L 136 134 142 135 139 
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(1) (s) (C) (8) 
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Palai x 

:;l 

Ettumanur x 
y 

Kottayarn x 

y 

Kanjirappal1y x 

y 

Ch!nnar x 

y 

t·~ayur x 

Hunnar x 
y 

Dcv.:U:ulam x 
y 

o 
140 

o 
141 

c 

o 
140 

C5 

66 

63 

1 

132 

o 
134 

o 
13G 

134 

97 

o 
65 

(\ 

60 

37 

1S4 

17 
1~:7 

13 

1(,0 

77 

160 

119 

164 

514 514 3S2 

15C l'1C 

500 479 

151 142 

132 

2~3 

136 

76 14f.3 491 260 

lG8 

14C 14:2 

151 179 
13£; 

103 

1::,2 

509 

147 '--37 140 

237 

14( 

7f 

14 

161 

17[ 

16C 

91 

161 

5 

234 56C 

139 459 

1(5 151 

1" (5 20 

50C 3SS 

13~ 

451 

144 

11 

259 

5 o 
129 136 150 93 90 

109 114 

8t: 

65 

77 G() 

5G (;2 11:; 

123 C6 

121 

71 66 

10') 347 43(: 

::;'1 67 62 

65 

::17 
(,1 

191 356 

1 ,',', 
'.,ti .. J 

169 

140 

9-4 

1GSl 

66 

134 

(;1 

235 

143 

54 

94 

lCG 

6C 

64 

17() 

132 

76 

134 

lOB 

134 

152 

13C 

117 

134 

46 

co 
6( 

7C 

62 

26 

135 

10 

140 

1S" 

140 

21 
131 

14 

13b 

6 

b7 

20 

77 

o 
66 

6 

62 
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(1) (2) (3 ) (4) (S) (6) ( 7) (8) (9) (10) (11) (12) (13) (14) 
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Ven.dellmedu x 0 1 5 79 42 222 353 203 105 153 71 14 

Y 73 78 102 107 114 82 77 75 77 78 77 74 

Kurnily x (1 0 22 35 36 170 un 82 43 131 li9 20 

Y 80 ['9 117 124 135 91 56 83 87 \..7 86 82 

Peermade x 0 0 18 53 EO 661 706 396 235 286 114 4 

Y 7(, 81 107 113 121 e.5 co 78 GO El 80 77 

Santhanpara x 0 1 7 45 51 157 171 66 50 202 13D 26 

Y 74 7("' ~, 103 lOG 116 83 7'·' 75 ...,{ 79 7L 75 v Iv 

Velur x 0 5 0 80 64 294 311 216 136 12(; 117 0 

Y 100 100 145 140 157 100 99 90 130 113 117 131 

Kar.1kode x 0 0 26 140 190 617 581 367 lSC 341 122 - 12 

Y 131 120 153 160 161 141 130 131 130 140 132 132 

Malayattur x 0 0 25 104 126 542 532 359 162 234 87 1 

Y 132 130 152 160 160 142 130 130 130 140 131 132 

Parur x a f" l,} 0 38 103 488 431 263 131 131 4c ,~ 0 

y 138 133 160 160 161 146 133 133 130 141 136 137 
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(1) 
11 • . .. 

x 
y 

Alwaye x 
y 

MuvattU9Uzha x 
y 

Ernakl..llam x 
y 

Cranganore x 
y 

Mulmndapuram x 
y 

Trichur x 
y 

Thalappilly x 

y 

CllukJ,~ara 

y 

(5) (6) (7) (8) (9) 
• • EbQU ____ W ..... _ ••• _ ...... ____ ... _.. ___ .. __ ~ ••• ~_... ____ -.. ___ r • ____ ___ 

o 
132 

o 

o 2 
130 1:::,4 

o 2 

51 97 

160 161 

40 113 

135 131 15b 160 161 

132 

o 
138 

C 

138 

o 
138 

o 

o 12 

130 153 

o 3 

132 159 

o 0 

133 160 

o 0 

133 160 

o c 
137 13G 1e3 

C 

137 

o 
137 

o 
135 

137 

o 
167 

o 
165 

GB 147 

160 161 

47 157 

160 162 

35 144 

16C 161 

25 121 

160 161 

24 I1D 

163 

2(: 

167 

22 

1(7 

163 

92 

loL 

76 

166 

545 S17 328 143 

113 131 131 130 

599 H4 JI9 11'9 

144 131 132 131 

529 

142 

566 

146 

569 

146 

573 

146 

585 

515 341 

131 131 

449 260 

133 134 

506 263 

133 133 

566 259 

133 133 

544 312 

146 130 132 

497 

146 

321 

146 

534 

128 

SC7 

126 

277 

130 

132 

156 

130 

124 

131 

162 

120 

106 

12f:; 

119 

134 

73 

139 

lOS 

137 

230 70 

140 133 

l&i 66 

2 

134 

o 
141 134 136 

261 

14C 

208 

141 

156 

1":'1 

155 

141 

173 

107 

133 

69 

137 

60 

136 

42 

136 

40 

10 

133 

3 

137 

o 
137 

c 
137 

o 
141 135 135 

144 

143 

127 

141 

52 

135 

27 

134 

133 

o 
134 
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Chowghat x 

y 

Triprayar x 

y 

Alathur x 

y 

Pal~gat x 

y 

Parali x 

y 

ottap. -alam x 

y 

Cherpulassery x 

y 

Hannarghat x 

y 

Chittur x 

y 

o 
137 

o 
138 

o 
143 

o 
143 

o 
141 

o 
139 

o 
13J 

C 

124 

o 
143 

o 0 46 

134 161 161 

o 0 29 

133 160 160 

o 0 23 

1;:0 172 172 

o 0 26 

143 174 173 

o 0 45 

135 169 165 

o 0 45 

137 171 170 

o 0 57 

136 1(4 163 

o (j 53 

135 15[. 142 

C 0 22 

144 175 174 

139 645 

160 146 

144 635 

160 146 

59 337 

170 144 

55 277 

169 143 

7C, 343 

170 14<: 

82 426 

170 14C~ 

G3 393 

170 143 

SSI 371 

17C 140 

41 220 

170 142 

521 

133 

561 

132 

490 

120 

451 

116 

504 

119 

497 

1~4 

514 

126 

557 

34C 

116 

236 

131 

253 

132 

206 

128 

220 

124 

251 

125 

252 

126 

221 

125 

247 

121 

16...: 

124 

131 

121 

122 

127 

64 

138 

74 

140 

90 

136 

81 

140 

8l 

139 

101 

132 

57 

1t~C 

175 

141 

179 

141 

147 

144 

139 

147 

207 

141 

1.0 

174 

220 

1<10 

147 

77 

135 

57 

136 

58 

136 

64 

139 

30 

133 

64 

137 

133 

67 

130 

39 

139 

o 
137 

o 
137 

o 
135 

o 
139 

o 
135 

o 
139 

o 
135 

o 
13(; 

o 
139 
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Perinthall1l<lnna X 0 0 0 42 68 372 540 222 80 208 80 0 

Y 133 139 161 160 168 142 12G 125 136 140 131 132 

Ponnani X 0 0 0 46 112 545 505 234 122 164 68 0 

Y 137 135 162 161 159 146 133 130 123 141 134 137 

f-1anjeri X 0 0 0 48 82 4aD 605 251 85 167 54 0 

Y 132 134 160 151 169 140 125 124 133 141 133 133 

Thiruran,::adi X 0 C C 23 58 519 575 245 108 141 45 0 

Y 136 133 160 159 170 145 129 129 130 143 135 136 

Nilar.ibur X !"> 0 0 19 6(, 427 567 224- 73 154 38 0 L, 

Y 131 130 l r ;5 150 170 140 121 121 130 140 130 131 

Cal iC"o.lt X 0 0 0 26 105 659 692 2t,1 101 144 63 v 
y 137 132 159 164 170 147 129 130 14(, 144 136 136 

Quilaooi x 0 0 0 15 111 GIS" 713 297 (","'-

~t; 117 40 0 

Y 137 133 160 163 17C 147 130 13C 140 1<~3 135 136 

Badagara x (' 
-) () C 26 lOr 6C~5 733 34C 115 11C 4C 0 

y 137 :1.3 " 161 162 17C 147 131 130 140 14,2 134 13(, 

Kuttiyaoi x 0 C C 49 11z9 731 978 4~..)~) 172 227 92 (, 

Y 130 130 160 140 170 12C 12C. 120 133 140 130 131 
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Vythiri x 0 0 5 67 84 683 1018 468 174 165 45 4 

Y GO 79 102 lOB 111 87 75 77 83 86 82 83 

Telechery x 0 0 0 16 81 664 727 311 85 100 27 0 

Y 137 134 162 162 170 147 132 130 140 142 134 136 

Cannanore x 0 0 0 7 82 696 736 316 119 102 25 0 

Y 137 134 162 161 170 147 133 130 140 141 133 136 

Irikkur x 0 0 0 20 92 613 857 436 138 167 46 0 

::X' 1?5 131 160 153 170 142 131 123 133 140 131 132 

Taliparamba x 0 0 0 11 78 682 836 373 133 133 43 0 

Y 132 132 161 156 170 144 132 127 137 141 133 134 

Payyannur x 0 0 0 10 75 769 03e 3el 13£ 10£ 2(' 
~, 0 

y 133 132 160 161 170 147 135 130 139 142 134 136 

Hosdurg x 0 0 0 5 71 643 820 378 147 110 29 0 

Y 128 127 156 150 171 14f 136 " "oC 13[, 142 134 135 .... &.,. '" 

Kasarsgod x 0 G (: 10 7f C09 S1E 4~r, ... " lCC 112 31 0 

y 124 123 152 161 171 14[' 13L 129 137 143 135 135 
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An inveat1gat.ion was carried out for 

delineating the various agJ:OCl1matic zones of Kerala 

and for identifying the ~ patterns for the 

different zones. Meteorological data were collected 

from 100 stations in Kerala. Soil and crop data were 

collected for the whole state. 

The agroclimatic: features of Keralc were 

studied. The water balance elements and indices of 14 

reprosentative stationc in the state \rere computed and 

presented on annual basis. Six moisture availability 

regines (MAR) were proposed and delineated following 

the guidelines of Hargreaves (1971 & 1975). 

su~;erunposing trB six moisture 8V8ilab11ity regime. 

over seven soil groups. The zones are (1) D%"I.l-Forest 

loam (~1)' ( 2) Ser.ti dry-Red loam (13Rl ), (3) Semi 

dry-Laterite (B
La

) , (4) Semi dry-Alluviurn (B
Al

), 

(5) Semi dry-Black soil (BSs) t (6) Semi dry-Forest 

loam (ITl) # (7) Sub humid-Red loam (C
R1

), (8) Sub 

humid-Laterite (CY-ia)' (9) Sub humid-Alluvium (CAl)' 

(10) Sub hu.rnid-Baline (C
3a

). (11) Sub hum1d-Foreet 

loam (~l)' (12) Humid-Laterite (DLa), (13) Il.'lnid-



Alluvium (DU) # (14) Hum1d-Greyish Onattukara (DGo). 

(15) Humid-Baline (Dsa' # (16) Hum1.d-Forest loam 

(Dpl)' (17) Per humid-Laterite (E
La

', (18) Per humid

Forest loam (EF1), (19) Wet-Laterite (F
La

) aoo 

(20) Wet-Forest loam (F:rl). Twelve cropping patterns 

of the state were also 1dentified. 

Suitability of the existing cropping 

patterns for the aqrocl1matic zones were examined. It 

is found that the cropping patterns existing in alroost 

all the agroclimatic zones are suitable to the zones. 

Coconut is not suitable for BBa zone and the eastern 

parts of BLa zone. while rubber is not congenial for 

the zone ~l. Mango and jaek are not suitable for the 

high altitude areas of Dpl zone. Coconut, tapioca and 

cocoa are suitable only up to 900 m above H.S.L. in the 

zone EFl • In F La zone rubber grows well up to 600 m 

above M.S.L., while cardamom is better for higher 

elevations. Tapioca is not suitable for areas 800 m 

above r·1.S.L. in the zone FF1" The important crops 

except tapioca are unsuitable for Apl zone. It is 

felt that a detailed study with a denser net\~rk of 

meteorological stations is necessary for examining 

the suitability of crops to the zone ~l" Crops such as 

millets with lOt-I water requirement should be given more 



importance in the zone. 11lce Ba. and ~ 1 • 

Dry (A) type MAR demands great cars of 

crops at least for six dry months. Per~ (E) 

and Wet (F) type. of MA..~ dernand proper drainage 

for crOpS except rice. Props%' soil conservation 

measures have to be taJ'CQr. up when tapioca. .is 

grown on the rlopos. copccially of the Su.l::> hurrdd (C), 

Humid (D), Perh1.:t:;1id (E) ;:.nd ~':t:t (i') types of 1:1Oi.stul:. 

availability regi:-:ss. 
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