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INTRCDUCTION

Kerala 1s predominantly an acricultural
state, The total cropped area in Kerala is
anproximately 2861700 hectares. But the per head
holdins is only 0,09 ha. and this is very low when

orared o the world average of 4 to 5 hectarec.

C

1)

eventy ey cent of the population is engaged in
agricultural activitics one way or the other, and
thue agriculture constitutes the key scctor of {he
economy of the state. It,thereforc, becomes evident
that the improvement cf economy of the state derends
to a considerable exttent on the development of

agriculture,

rgriculture and weather sciciiCe arc very
clesely related., This is because the growth of
mlants or animals is orimarily influenced by tue
rhysical condition of the enviromaent in which they
live. Therefore, knowledge of the interaction of
vieather anu crop production becomes unavoidablic in
agricultural »lamning. The importance of this is
beinc increasingly appreciated since the past few

decadee,

Cron combination is tihe most important

aspect of study in agricultural Meteorolog: for



rural planning., Due to the high density and anmual
rate of growth of population, it becomes necessary
to nproduce more. Since the extent of the usable
area ic limited (indeed, it is gradually diminish-
ing as days go by), it becomes imperative that
cultivation has to be intensive, so as to increase
nroductivity., One of the ways of achieving this

is to determine the most appropriate crop
combination and adopting the same with efficiency.
Such a policy entaile the identification of the
proper and ontimal combinations of environmental
factors suitable for the chosen crop combination,
the gtudy cf which will be of considerable help in
rlenning develomnental activities, especially of the

rural arsas,

The need for a gystematic delineation of
agroclimatic zones of the state and adostion of
suitable cropping patterns is more urgent today than
at any time in the history of this state., This is
ceoential for ensuring the most rational use of lanc
and increasing nroductivity per unit area per unit

time,

Regionalisation on the basis of agroclimatic

parameters iz one way of bringing about homogeneity in



areas for identifying the key constraints that inhibit
the process of development, Identification of such
congtraints is necessary for undertaking relevant
programmes for agricultural development and
prescribing recommendations of improved varietico,
Suitable cropping pattern identified for each of the
zones can be a valuable tool in planning production

strategies,

The Fational Commission on Agriculture
(1976) demarcated homogeneous agroclimatic zones of
Kerala, Rainfall -atterns formed the basis of
demarcationr. DBut under the conditions prevailing in
Keralz it was found inadequate to explain the
variaticnes in acgroclimatic conditions and the existing
crorping vatterns. The geological formation and the
resultant vhysiogranhical features have tresendously
influenced the rainfall and topography which in turn
led to the evolution of soil commlexes, cropping
patterns and other potentials for agricultural
development of the state. In designing cropping
patterns for an area the critical agronomic
conditions are tc be identified. Such critical
factors are temmerature, availability of sunligiht,

seasonal moisture availabillty and drainage conditions



during the rains. Combinations 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 due attention, apart from the agronomic

possibilities.

Hargreaves (1975) suggested an agro-
climatic claccification considering the length of
the growing season based on the Moisture Availabi-
lity Index (ratic of 75% vrobability rainfall to the
potential evapotranspiration). It is feclt that this
clagrification will be most appropriate with some
moditicaticn and hence it is adonted in the oresent
study of delineation of agroclimatic zones of Kerala

and identification of cropping patterns.

Conesldering all these aspects the present

study was taken up with the following objectives,

(1) 7To demarcate the state into various
agrocliim~tic zones,

(1i) To identify cropping patterns.

(11i) To esamine the sultability of existing
cropning patterns.

(iv) To sugoest modification/inprovenents in
the existing cropping patitern, in the

light of the above,
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24 REVIEW OF LITERATURE

Literature pertaining to the delineation of
agroclimatic zones and identification of cropping

patterns are briefly reviewed in this chapter.
“e1l., Potential Evapotransgpiration

The widely accepted concent oi potential
evapotransniration (rL) was put forth by Thornthwaite

(1942) and Penman (194C) independently.

Thornthwaite (194¢) defined potential
cevanotranspiration as 'the maximum amount of water that
would evaporate and transpire from a thickly wegetated
extensive territory with no deficiency of water for full

uge at any time',

Penman et al. (195€) defined it as the
‘evaporation from an extended surface of short greecn
cron, actively growing, completely shading the ground
of uniform height and not short of water', Given these
strict conditions Penman argues that evapotranspiration
will be primarily determined by climatic factors with

come differences due to different albedos and stoinatal

regigtance.

The definitions were sgynthegized by Rusenberg

(1974) as follows: notential evapotranspiration is



the evaporation from an extended surface of short green
crorn which fully shades the ground, exerts little or
negligible resistance to the flow of water, and is
always sumlied with water., PE cannot eXcecd free
water evaporation under the same weather conditions.
1T ig the real maximum evapeotranspiration; a special

case of the reel evapotranspiration ETR, These

N

¢uantities are orderced in magnitude according to Bl

ETIT< PE,

The bioclocical and physical i ortance of
evapotrangpiration in climatic delineation has been
described by Thornthwalite (194&), le developed an

equation for estimating votential evapotranspiration,

Sanderson {(150°0) measured the daily covaporation
at Toronto over a vegetated soil surface and found that
the ETP (Pg) nredid_ted by the Thornthwaite formula

compared favourably with measured values.

Palmer and Havens (185¢) provided a graphical

solution for Thornthwailte's ccquation.

Computed values o0f thermel efficiency (sauc as
PE)} for several Indian stations according to Thorntlwaitw

formula were first reported by Subrahmanyan (195¢ a).

Subramaniam and Rao (1980) reported that the



work on the meagurement of evapotransgpiration using
various devices such as atmometers, evaporation pans,
lysimeters, evapotrons, etc. began simultaneously with
the development o0f the physics of evaporation, They
have mentioned that, with the instruments having their
own limitations and high cost, it was difficult to
cover measurements for large areas and consequently
several workers began estimating PE values from
climatological data, Thelr studies show that the PE
values commuted using the Thornthwaite formula were in
better agreemont in perhumid (in Vengé:}a), randd (in
Bormbav) and sublunid (in Chande) clinmutes wherecas the

deviations were more from semiarid and arid climates.

Subrahmanyam and Hemamalini (1977) comuted
thermal efficiency values for thirteen stations in

Andhra Pradoche.
+2s Denendable Precipitation

Information on mean rainfall has little val.e
in rainfed agriculture. For understanding the
probability of success in cropping one must consilder the
ascured rainfall received in three out oi four _cars,
which is otherwise hknown as denendable precipitation
(p), Cdependable rainfall or 75 per cent probability

rainfall,



Harcreaves and Vogler (1564) have discussed
several methods which are useful in quantifying
precipitation in a particular areca and pointed out that
mean or average rainfall is not a reliable index for
technology transfer in agriculture. They reported that
some form of nrobability distribution should be
cmploved, and for purposes ©oF planning irrigation and
agriculitural develoments the 7% per cant probability
of ag.oured rainfall had oon used as dependable
railnfall (P). They haove further stated that a siiple
raniinge of reinfall amountcs to determine the 78 =»er cent
»roiabllity prodiuced gocd results, particularly for

records of 20 years length or more,

Dependable precipitation ig defined as the
amount that is normally equalled or excecded three
fourths of the time (Hargrecaves, 1982). It is the
75 nper cent statistical probability of occurrence

{(or excecdence) of rainfall,

Hargreaves et al. (1985) who determined
precipitation probabilities f£rom the monthly wvalues of
vrecipitation for the 20 years neriod 1931-C0 ranked
by the World Meteorcological Crgenisation, state that
the accuracy of the analysis depends more on the length

of record than on the method used,



Use of probabilities of monthly total rainfall
for agronomic purposes has been reported (Manning, 1v0Cy

L
Ba%g:ﬁ and Sridharan, 19¢8).

Use of initial and conditional rainfall
nrobabilitice £or obtaining agronomically relevant

information (Virmani et al. 197C) has been reported.

Venkataraman (1978), based on weekly rainfall
probabilities, sugcrested that in Satara, Sangli and
Ahried tlagar, Kharif croweg can be raised only undex

irrication.
7.3, Water Dalance

Thornthwaite (1564L) evolved a book keeping
procedure from which it is possible to calculate
actual evanotranspiration (ak), water curplus (Lu) and

sater deficit (WD), by camparing PE anc rainfall,

Thornthwaite and Mather (19955) revisec
asswmptions and methods 0L computations o the book
Keeping procedure, They also defined two incices
Hunidity Index (I,) and aridity Index (i ) as wo/Pu

and D/PE respectively both expressec as percentages,

The water balance of India accordinc to these

nmodified concepts was dilscussed by Subrahmanyam (1900 D).
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Subramaniam (1964) in an attempt to use 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, oObserved 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
problems and thus there establishad the raticnality of

the aprroach,

Subrahmanyam gt al. (1980) presented the

climatic water budget for Andhra Pradesh as a whole,

Subramanian an¢ Rao (1979 & 190C) studied
the broad scale patterns of water balance for Rajastan
with particular refcerence to its latitudinal and

longitudinel variaticn,

Subramaniam and Rac (1981) comparcd tioe
spatial digtribution of annual Ima with crop

combination maps for Maharashtra,

Subramaniam and Murthy (1982) calculated the
climatic water balances of 5 gtations of Kerala state,
They also classified climates of Kerala both on thermal
and moisture regimes following Thornthwaite's scheme.
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Water balance and c¢rops in Karnataka was
presented by Subramaniam and Rao (1962), They
calculated climatic water balance elements anc water
balance indices for all the meteorological stations
in the state, They compared the general distribution

of crops and Ima to identify the limits for certain

CXOps,.

Swaminadhan and Shanthakumari (1963) studied
water balance for gelccted stations in Madurai district
of Tamil Nadu te find out the water surplusg/deficit anc
tec suggest the cropning season. They proposed to

suggest suitable cropping scasons for the district,

Vinayvak (1943) studied water balance eleuonts
and indices for € stations in Kerala for finding the

impact of soil moisture conditions on crop yields,

Monthly and weekly water balances of a dry
subr hunid coastal station of Andhra Pradesh, Chirala
were presented by Subramaniam and Rao (196S), They
used the concept of aridity to identify the drought
vears with different intensities and also delineated

water avallability periods.
2.4. Moigture Availability Index

Hargreaves (1971) defined the M~1 as che
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dependable precipitation divided by potential
evanotranspiration, He gave equations and methods for

its computation,

Hargreaves (1983) suggested MAI as a
convenient indicator of water avallable from rainfall,

lle reports that the values of MAL can be used for the

following purposecs:

1) to determine the desirability ond/or
econonice of varlous cropping systems and practices,
including plant densitics, fertilization rates and

garfacce drainage methel o,

7)  to suggest the type or methiod of gurface

drainage thet will nroduce the best results; and

3) as a valuable crilerioen for agricultural

technology transfer.

A

Agcording to Hargreaves gt al. (19u5), 'a
value of MAIl of 0,33 or legs for one month during the
cropn growing season is considered to be a danger
signal. Production willi prcbhably drop below an
economdc level. This will depend to an impcertant degree
hoth upon the cron grown and upon the correspoiding crop
crovth stage. 1If the average Mal value for the crop

growing scason is loor than (.50, then the usce of
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fertilizers mav not be economical, Thisg will also
depend upon the crop grown anéd upon the level of other
innuts, Whensver a monthly value exceeds 1.20 or 1,33
then there is indicated to be a need except for rice,
of good natural or artificial drainage's They further
statc  that under rainfed conditions an estilmate ol
water balence is escential for determining potential
cron mroduction and that the molcture avalilability

index provide an estimate of the climatic water bulancoe,.

o

Nighelighting the usefulness of 1v\I in
evaluating the contribution of rainfall to agricultural
oroduction and in agricultural tochnology transicr,
Hargreaves and Vogler (1944) have mentioned that iu.1
can he calculated for 7, 10, 1% day and one nwonth

neriods,
Teb5e Agroclimatic Clasgsification

In recent veare the tonlc of agroclinmatic
clagrification has assumed immense irpcrtance in the
field of arnrlied climatology. Attempts te clascify
climates were made from tine to time by severa

workers in the past.

Xoppen (1936) divided the world climate into

five prinecipal groups (A to £) taking temperacure as



the main criterion for clagsification.

In his paper on 'Problems in the
clascification of climates' Thornthwaite (1943)
emphasised the need for a2 rational approach in the
classification of climatic types for different urnosces.
Thornthwaite himself armly fulfilled this need later
{(Thornthwaite, 194C) by nronosing a scheme based on
fundamental considerations of thermal and moistur
effectivities, He used precipitation and potential
evapotranspiration in clasgifying the climate and
egtimating the soil water balance. Thornthwaitce and
Mather (1955) tock into account monthly mean
precipitation and estimated potential evapotranspiration

using temmerature and water holding casacity ol the scil.

A comnlete clagsification of the climates of
India and the neighbourhood according to the above scheme

ef Thornthwaite was reported by Subrahmanyam (195C aj.

Subrahmanvam and Ram Mohan (15C0) have
clagsified the south-west coast of India under monsoon
climete. Subrahmanyam et al. (1965) found that
according to the final scheme of 6pnen (1936), Xerala

comas under monsoon climate,

Emphasising the reasons and need for
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classifyving climates, Virmani (15¢C) states that there
arc two functions of climatic classification. First

to identify organise and name climatic types in an
orderly fashion and stimulate the revelation and
formulation of relationshiips within the climatic
porulation, Seconc to gerve as a base for agplication
of technology, for the interpretation of rescurces as
claszificd and delinvacec onn scll climatic maps and

f£ox the tronsgier of excerience. He hag furtacr stated
that an infinity of cunbinations oi primary anu
sccondary climatic slements coule in orincislc be created
by factorial combination and thus, there would be a
philosonhic nroblem of reducing the continiua to a
finite nmumber of discrete units cor classes, and that the
clobal climatic clascifications being pricarily
conceptual, there would be inherent artificiality of

boundariea,

Gadeil and Joshi (19¢0) have stated that it
nisht not be wossible {0r two places o have identical
climate, acccrding to tnem the objective 0i climatilc
clascification is to grouy +the innunberable incividual
clinates in gsuch & way thav all those having certain

characterictice in comon belong to one class.

Subralmanyaa and Hewamalini (1979) presenting
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the moisture regime of climate of Andhra Pradesh
remark  that the thermal efficiency of the climate in
a tropical country like India is more than adequate to
sunport dense forest types of vegetation., according
to them it is only the moisture regime that determines

the vegetational development,

Sohramanian and Murthy (1903) clascified
the climates of Xerala into tronical monscon and
tronical savanna type climatos. According to this a
small portion of Calicut and Cannancre districts, ovor
56 —er cent of Xottayam and Alleprey districts, entire
guilon and Trivandrwn Gistrict cone under tropical
csavanna and¢ the rest under tropical monsoon type of
climate, They caleulat~d water balance clenents and
indices of © stations in Kerala according to
Thornthwaite's schone of classification (19.5). 1t is
revorted Lo e founy that a major zart of Cannanore
comes under perhumid {(A) tyse of climate. Srivandrunm,
a nart of Mottavam, norrow strip of Keshlkote and
Cannancre digtricts coms under molst gublneidd tome (C2)
and the rest of the stale come under inxnid (D) type of

clinmate,.

Troll (19¢5) clascified the tropical climates

on the basis of broad rainfall grouns in relation to



notential evapotranspiration, A humid month is
defined as a month with mean rainfall exceeding PE.
It appears (Walter gt al. 1975) that Troll defined

2 humid month as any month with mean monthly rainfall
(R, in m.m) exceeding twice the mean monthly average
temperature (T in °C), i.c. R:Iz2T following

Gaussen (1954),

Papadakis (19¢6) used mean annual minirum
temmerature, frost frec season, average dally maximu
or minimum temperature for the kKey months and periocs
of the year, water halance and the occurence of ary
and wet seasons in clascsifying tne climate., lils
claggification 1s much oriented towards agriculture
and crop requirements with the limitiny criteria
chosen to represent values of signiiicance for crop
plants, Papadakis (1975) gave further description of
the c¢limatic restraints, soil limitations, farming
systems and pogclbilities in dry trozics and sub-

tronles,.

Describing the characters of the tropical
climate, Virmani gt al. (1980) have stated that
rainfall in the tropics varied from practically zero
tc more than 8600 m.ti. per year, some areas recelve
400 m.m, per month which under any circumstance excccd

the monthly evapotranspiration, and on the other hand,
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tropical deserts receive no precipitation in any month
of most vears, The presence of climatic types with
alternating wet and dry seasons wilth one or two rains
ner year, in between the above two extremes, is also
indicated, They also stated that quantification of
climate for agricultural prouduction ghould be based
upon the ability of the climate to mect Ccrop demand

for water and the cuitability of the thermal regine,

Williams and Masterton (15¢0) point out that
for agricultural developiment planning, adequaete
as-ogsment of the agroclimatic reascurces is an
essential orerequisite, Acccrding to them the agroe-
climatic zonation work in Sao Paulo State, Brazil
(Egtado de Saoc Paulo, 1974, 1977) is an ocutstanding

examrle for such an assessment.

Subramaniam (19€3) has classificd agro-
ecoleogical zones of India on the basle of index of
molsture adequacy instead of mere rainfall, because
rairnfall never fully reflects the molsture status oi a
region and nlants do not devend on rainfall alone. In
addition to this, he pointed out that the sicnificant
role nlaved by soil for the storage of water should not

be overlocked, X

Hair (1973 a) proposed an alternative



approach to the delineation of agroclimatic regions
and identification of cropping patterns in Kerala in
“he committee on agroclimatic zones and cropping

patterns appointed by the Government of Kerala.

The committee on agroclimatic zones and
cropping patterns, in their report (anonymous, 1574)
have delincated thirteen agroclimatic zones in Kerala
hased on variations in rainfall, altitude, tonouraphy
and coil, However, the study was carried out in the
o2bhreenee of adequate data based on scientific

investigation,

ilargreaves (1971) defined various cegrees oi
rnoisture adequancy or deficit in statistical terms in
such a manner as to provide a standard description of
moisture adeguacy Zor agricultural production. le also
aucgested defixation ¢f climatic classification for
arid¢ zones. Hargreaves (1975) showed a broad
reiationshiy betwecn M I and noisture deficit

clogelfication,

Hargreaves (19¢3) has suggested that a better
understanding and use of climatic informatdon shiculd be
an integral part of attemmts to increase agricultural
nroduetion in developine countries. He further stated

that in very mcuntaneous countries with complex natterns
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of rainfall regimes and wide variations in temperature,
useful agroecological zoning requires many data points

and large scale mapping.

Hargreaves and Vogler (1984) suggested that
in technology transfer in agriculture water reccurces
e:ould be considered in combination with energy and

801l characteristics,

Horgreaves et al. (1965) have resorted that
wher the elimctic and nhenologlc requirerents (of
erong) are met, the temperature and radiation determine
limits to crow production. In thelr attenpt towarcs
zmonation of Giffercont areas in India, a sail
nountaneocus area te the east of Kerala was nct zoned,
ag rainfall 1s veriable and does nct f£it into the
criteria used for other zones. They have stated that
acgrotechnology trancfer boetween similar conditions had
freguently been successful, They have proposed the

following conditions Zor sindlTrity in clinutic

i) Rainfall similar in amount, cistribution
and inlensity.

?) The values of PE epproximately oqual.

3} The mean values of temperature ncarl,

the nane,



The differences between mean maxdoum end

[ta
A

mean minimum temperatures nearly equalp

and
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%) Latitude and day length not too diifcrent

for crops that are sensltive to this

factor.

virmani (19€0) pointed out that the
agoccsment of land for agricultural potential is one
of the primary uses oI information on climatic
classification and that it should be based on the
information on soils and climate, since within o
‘climatic tyre' ceveral 'eoil tyncs' are likely o
occur arny’ any land uvsee potential bascd on climatic

naram~ters alone is not likely to be eaninciul,
»Ce  Cro ping Patterns

Hational Cormiscion on agriculture (197¢)
defined cropping pattern as the distribution of crovs
in a taluk area whosc total area is 70 per cent ox
hicher of the gross cropped area and is the same over
two or three adjoining taluk areas. For limiting the
number of crops constituting a pattern, the cowaission

has considered only those crops which individuaily

-~ 49 -
occupy 10 percent or more of the gross cropped arg\ci



the taluk. Trial computations by the commission
have shown that the mumber of crops thus obtained

in a cropping pattern hardly exceeds five,

Thornthwaite and Mather (1955) terued
the ratio of actual evapotranspiration (AE) to
notential evarotranspiration (PE) as the Index of
Moisture adequacy (Ima) which is expressed as

ae

nercentage., Thev reported that the values ol Ina

vary with the avallale soll moigture.

Varicus water Dalance paranctors wese
studied in relation Lo cropuing vatwerins in lnuia.
Suvratmenyair gt ale. (1263) found that ciw
distribution of Ima agreed fairiy with tne cropping
pattern of some of the major crops in tine Incian
subcontinent, Further studies on regylonal Dauls

had been made Dy various researcihers.

In +heir paper 'Water balance and crops
in Karnataka', Subramaniam aad Rao (1:02) observed
that dn the case of kharilf jowar good vields can be

expected in places where Ima i¢ more than 70 per cent,

+

Subramaniam and Rao (19C5) worked cut the
various water halance elements in different narts
of Rajastan. Their study indicated the need for

change in the existing cropping pattern.



Subramaniam and Rao (1979) attemnted to
relate geasonal Ima and cropoin pattern cf 4 deltaic

cistricts of Andhira Pradesh.

Svaniinadhan ané Sundaramecnakshi (1605

calculated water surplus amnki water deficit for
Ramanathapuram, a draugnt prone cistrict of Tanil
Madu. Based on the water balance analysis and
cropning mattern, sugoestions were given for planning

ané develo-ment of agricultural resources.

Water balance studieg on Trivandrum and its
vicinity by Subramaniam and Vinayak (1vi2) indicated
an ag-ured level of moisture ad%ﬁacy over UC per cent
~cnablin: sunport of various cropc requiring hich

nmoeisture level.

3ubramaniam and Rao (1vi4) who comared the
general distribution of crops and Ima to identify the
limits for certain crops observed that in case of
Kharif jowar good viclds could be cxpected in places

where the Ira is more than 70 per cente.

1

The committec on agrocliratic zonces
and crop:ing watterns, in their report (Anonymous,
1974) have remarked thot the cxisting cropping
patterns arc the cumilative effort of the
gencratilonc of farmcrs who through trial and error

have evolved a system based on natural rescurce
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endowments as latitude rainfall, topography, soil etc,
and that the configuration of these factors iniluence
in evolvine a gincular agronomic environment where a

particular crorning pattern f£its in,

According to Nailr (1973 ») whe put forwarc

an apnroach towards cenigning the optimum Cropping

"l

N

natterns for Kerala, oue has to lock into tie basic
characteristie of the environent cowlex and
Jurxtanose the agrononmic reguiremnents of crops to
obtain the ostimy: cror combinations suited for the

recilon,



MATERIALS AND METHODS



3e MATERIALS AN METIOLS

The present work was undertaken with the
object of delineatinc the various agroclimatic zones of

Xerala and identifying the cropping patterns.
3el, Collection of Data

3elela Data on Geography and Topograpiy.

:ate regordine latitude, lengitude and
altitude of different nlaces in the state were obtainced
from the Centre for Earth Science Studies, Trivandrun,.
To~ography map of the stote was obtained from the

Geological gurvey of India, Trivandrum,.

3.1.2, lieteorological Data.

Meteorolocical data were collectew from 11
stationg of Xerala Agricultural University, 7 statious
of India Moteorolocical Department, and 42 stations
maintained by the State CGovernment and other agencies
like Idukki, Edamalayar and Parambikulam projectse.

The availlable data found useful for the study were
collected for the period 1901-CC,

Table 1. chows the name, latitude and

longitude of the stations under present gtudy as well

as the neriod of dato used Zor agroclinatic clasciiication,



Table 1, Stations and data used in agroclimatic
clasgsification
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Name of station

+ +

+ +

Poriol of

Latitude Longitude  data
°u °E available
(1) (2) (3) (4)
Kasaragod 12°31¢ 74°590 OC1ei(
197C=01 %
Hondury 12016 75°06° 1901=00
Payyannur 12°06* 75°12° 1901=00
Talipararha 12°03¢ 75°21! 1¢01mi 0
Irikkur 11258 75°33° COl=00
Carnanore 11952 75°22! 1901=t.C
Telechery 10°4 5! 75°30! 100100
Mananthody 11°4¢8¢" 76°01°* 10010
Ambalavayal 1133 76°13? 1O90G1lmi3 **
Vythiri 11°33* 76°02¢ 190100
Ruttisadi 1140 750400 100wl
Badagara li°36°* 75°35¢* 1901«.0
tuilandd 110277 75%42? 1003w
Calicut 11°1%¢ 75°47" 19C1lein)
1931~ U %

Nilambox 11°917° 76°14" 1901l=l 0
Manjerdi i1e07? 76°0¢c! 1S02misi
Thdruvrangadi 11°03? FEeR5? 1901=lC
Perinthalmanna 1058 76°14¢" 19C1=-(0
Poninand 10°47¢ 750558 120100
Mannarghat 109569 TCe28" 190100
Cherpulasrery 1052 7¢°19! 1901 C
Darali 1o°4p? 76°33° 1001=L0
Pattanmbi 1C°450 7¢°12! 197303 *
Cttanpalam 10°47! 70923 150100



Table 1. (continued)
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(1) (2) (3} {4)
Palghat 10°4¢6° 76°39* 19CL=L0
10030 *
Chittur 10°%42° 76°44" 1U0L=-L0
Alathur ce3a? 76°33¢ 190650
Thelanpilly 10°40° 76°15" 1S0°7=60
Chowghat 10°34" 76°03" 1901=5C
Cllukkara 1¢0°32! 7610 19004 **
Trichur 10e31? 76°13° 19010
Trirrayar 10e22 7¢°0GY 1501-50
Iikundapuram 100150 7¢108 19CT7=30
Cranganore 1¢°13¢ 76012 1807=00
Malavattur 1c°012° 76931 1900 e, U
Parur 1ceQ9! 76°13° 1901=isC
Darurmhavar 1¢e07? Toe2ot 19C1=.0
Alwaye 16°07* 7¢°21 " 1916=i50
Nerivanangalam 10°03! 7¢°47! 10350
Ernakulam 9e59" 76°17! 1901l
Cochin(®) 9°58°* 76°14" L0310 *
Fort Ccchin 9955t 76°14? 1201-00
Yuvaturuzha gesas 76380 1901-CC
Maravur igele! 77°09* 19160
Munnar 10°06! 77°04° 191600
Devikulam 10°04" 77°06¢ COE=G0
Santhanvara gesCte 77°14? SOG=50
Velur ges4!t 76°50! 196¢1=iC
Chinnar 0e52! 77°C6! 190050
Karikode 9°50! 7¢2400 1901=-C0
Tduikd o°51! 709854 19T76ms *
Vandenmedu 9°43! 77°0¢ 1929«00
Kumily 935! 77°10* 150 =50
Peernade 0e34" 76°5¢8" 10080



Table 1, (Continued)
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(1)

(2)

(4]

o~

Vaikom
SEtumanur
“alad
“otteyam

Xanjiraswally
Chimcaracherry
Apuinatty
Shenrtallad
Sllomsey

Ammbhalausha
~oengannuy
Harinad
davelikara

Javarioilam

idrvvalla

Pathanamtihitta
Zermni

Hottarckkara
Svnaluy

Aryianikavu
wuillon
ilamel
Paravoor

Corroid

90458
9°40°
9°36°
9°35¢

£y
]
(93]
O
-

Len3t
Genit
Tea

A
[ 4;"

7ceqa
7¢°33"
700208
7¢°20°

cezg!

";21. 6")"!'

7637
76°27"
7€°32°

Fent

P

700330
76°46!
7CPEL"
7€940
7ce2a?
764!
7C°5500

~J
(e}

77°10"
7030
70053
760401
77¢C7"

10010
D01lel0
1001=0U
1000l
1055«03
1005m50
10000
oG e
1003 mi
184 eii(G
1951e .0

LA ( ) A
PRI SN R



Table 1, (Continued)

(1)

(3)

fan
@)}

Varkala £o43¢* 7€¢°42° 1546-£0
Attingal 8°42" 7C249° 120180
Hedumangad ae3G! 77°00?! 150100
Trivancdrun oepnt o7 G Lo
233wl
Neyvattinkara fe23 770058 1010
Parasscala cez0 77°008 IU0hel
* Ter—crature data
**%  Temperature and rainfall datc
Cthers : Rainfall data
+  Source: Centre for bdarth Sclence
2tudien, Trivandrun,.
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Figel. depicts the location of the stations uith

district boundarles.

Data on humidity and windé speed wure
collectod f£rom the publication of India Metworclogical
Denartment {(Anonymous, 1967). Sunshine data were
collectod from the Scientific RKReport of Iixiic

Neteorological Pencrirent (Rao an’ Canesan, 1971).

Mean tommerature cdata for Cannancro, Ponnani
and Quilon were obtained from the publication of Utah

State University (orgreaves et al. 198%8).

Zelels Cron anda Soil Data.

Crop data avallobhle at Lhe Directurate oz
Econorices and Statistics, Trivandrun and soll data
availahlic at the Soil Suvrvey Wwing, Depart.ent of
Acriculture, Trivondrws at the viilage level were

collectod,

Jece HMethodology

30781 Temnnerature,

The mean monthly maximun and mindmom

or ¢iiforent stotions,

R

temperatures wore commuwted

from wiich mean montily temperatures were calcuiatou,



Temperaturcs of the hottest ronth and the coldest
month, and the mean anmual tomperature range weirc

computed and discusaecd.

3¢2420 Relative Muaidity and Wind Specd.

The monthly and annual means of ralative
humidity for 7 IMD stations are computed anc

discussed,

The monthly and anmal values for average
wind speed for different stations are tabulated and

discusced,

3e2e3. Sunshine,

Mean daily duraticn of bright sunshince and
maxirmanm possible hours of sunshine are nresented and
discussed for 5 stations i.c. XRasaragod, Pattambi,

Ollukkara, Xayamkulam and Trivandiun,

3e2ebs Rainfall,

The monthly rainfall dota collected for
about €0 veare were tabulated station wise. IMean
monthly rainfall for each of the 12 months as well as
the mean anmal rainfall for all the stations
was computed, Mean seasonal railnfall for four

scagons were also comuted following India Meteorolo-



cical Demartiment, The

four seasons arce as f£follous,.

Season Poriod
1) Winter January and Febriary
?) Sunmer March to May
3)  S.W,., Mongoon June to September
4)  l.E, Mongoon Ontoboer to Deceniber
gratlal variation of rmean rouiniall andg its
confficlent o variation for all the geasons and tie
vear arc dlagracatically praesentod,
™he rainfall recelved at 75 ner cont
robabhilits level was uvsed f£for clagaifying the agroe-
alinmates of Herala. The rainfall receldved at 75 pex
coent nrohahllity level known as depsendable rainfoll

(P} 4r the minimunm rainfall expected to be received
in 3 out of 4 vecrz. A simple rankin: noethod as
described by Doorenhos and Pruiltt (1977) and Clderan
and rere (1702) was uced for the computation of
denendable rainlfall for thé stations in Horala. Toe
wihod 1s ag Lollouns

“he wonthly rainfa2ll roecords Lor overy
station were arronced in decreasing, order 2nd
cach recurd war assinged a rankin, munbor *nt. Lvor
raniin, numdbxer bas o robablility level Valnm) which is

exnres ser as S e



100 m

Fa(m) =
no+ 1

Where, n = lumber of records.

The rank number which has a probabllity
levcel of 75 ner cent was calculated, The rainfall
record corrcsponding to thlde rank number (ave the

derendable rainfall,

The rontinly wvalues of derendable rainfal
found in this manner worce used for computing the Hal
on monthly basis and subseqguintly for clascifying

agroclimatern,

3¢2e%a Potential iva otrangpiration (:i).

The concept of potential evapotranspiration
nut forvard by Thornthwaite (1948) is widely accepted
and utilised in various fields like climatic

clagnification, water balance and others,

Thornthwaite considered tewperature and
possible number of cunshine hours for the cstimation
of potential evapctranspiration. The formula ¢iven by
Thornthwalte for unadjusted potontial evapotranspiration
(@) is as follows:

a
o= 1,0 (-.J':?"i'g—')
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where e = Monthly unadjusted potential evapotrans-

piration in cm/month,
t = Mean monthly temperature in “C,
Py
I = arnnual heat index (1),

L

i = Monthly hecat index and is egual to
(t/u) 1.514

and a = non lincar function of the heat index,

annroxinated by expression,
8 YAt a ¥ [ 3 ~ L9 £V 2
a = Q,0000080675 I - (4,0C0CT771 X

+ Le01792 I + C.eY23u,

The unadjusted potential evapotranspiration

(¢) so obtained is for average 12 hours oi s.nshine

and 30 day month. The values can be wcjustod by

-

multinlving with a correction factor depending on the

lotitude and seanon.

The main advantage of Thornthwaite's ethod

is that PE can he estimated if mean tempercaturce data

is available. Because cof the simplicity oi the wcthou

and relatively low data input, Thornthwaite's retiod

ig uned in  this study.

-

Th

&
-

were £irst slotted on o map of Kerala from which the

nonthl, ecan temneratures for 15 stations

mean temeratures for all the raeilngauge stations were
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interpolated, keeping in mind the altitude of the
stations., Following Thornthwaite's method,
computation of unadjusted potential evapotranse
piration (e), was carried out which was later
adjusted by rultinlying with o correction factor
devending on the latitude ard season, to obtain

corrected fE for all the montha at each statioii.

3e2eCe viater DRolance Studles,

All tbhe water balance elements ie, actual
evapotranspiration (AR), water surplus (Ws) and water
deficit (WD) were comnuted by the revised book keeping
procedure of Thornthwaite and Mather (1953). The
field canacity of the s0il to hold meisture was
ascumed considering the tye of soil and vegetation

on the lines suggested by Thornthwaite,

Water balance indices such ag humidity index
(1,0, and aridity index (I ) were calculated making

uge of the following forrmlac:

WS
) immidity Indox I x 100
! Pr

-~ D e Wi '
(2) Aridity Index I, ==p5— * 100

(

P
4

The water halance clements and indices ior
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14 gtations in Kerala on annual basis are presented

and discussed,

2e247 Moisture Availability Index.

The moisture availability index (MAI)
provides an estimate of the climatic water balance
which is essential for determining potential crop
production under rainfed conditions. The MAI is @
molsture adequacy index at the 75 per cent probabllity
level of nrecipitation occurence., It lg defined as
the devendable precipitation (PD) divided by potential
evapotranspiration (Fr) and is computed as follows:

¥D
MAIX

]

Pk

Monthly values of MAI were computed for all

the stationcs adopting this method,

3e24E, Agroclimatic clagsification.

Many attempts have been nmade in the past to
clas-ify clinate to find out agricultural potential of
a region by varlous researchers such as Theranthwailte

(1948), Hargreaves (1571, 1975) and Papadakis (1966).
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Most of them are based on annmual, scasonal or

monthly rainfall and average temperature.

In the present study the method suggested
by Hargreaves {(1975) was used for the agroclimatic

classification,

Hargreaves showed a broad relationship
between MAI and moisture deficit classification,

which iz given as follows:

uaz Moigture deficit clagsification
0 - 0,33 Very cdeficit
Ue34 = (.07 Moderately deficit
OuCE = 0,99 Somewhat deficlt
1.0¢C =~ 1,33 Adeguate moigture
2 1.34 Excossive moisture

The moigture deficit clas~ification was used
as a concrete base for clasclfying agroclimates of
Kerala. However, the classification has been extended
by including one more class namely 'Wet' with MAI above

1.67 keeping in viev of the wet climates ¢f Xerala.

Hargreaves (1971) suggested a defixation of
climatic classification for arid zones. The defixation

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 MAI in the range 0,00 -~ 0,33 for all the

months could be identified with the availlable data

input,

Henee, 10 is felt that 2 nevw rational
criterion for Jcefixatiorn ¢f agreclimmtes hove o e
cvolved, The ~resent soudy nronorzes o clagrificetion
oi moisturce aveilsbility regimes (WAR) which iz fclt
t0 be nure ratiomnal, scientific and rrealicotico ond is
as hown in It Is coed? horeafter in thils

thesic as a broad clagoification of the agroclinatee

off Yeral:,

38



Table 2, Classification of moisture availability

regimes
El, Moisture
o, Criteria Availability Symbol
Regime (Mar
(1) (2) (3) (4)

1. €& or more months with Mal

in the range C.UU = (0,33 DRY A

7« 5 or more consecutilive

months with MAT above .33 SEMI«DRY B

3. 5 or more connecutive

monthe with 10 1 above {.67 SUBFUMIL <

4e 5 or more consecutive

months with sl above (0,99 HUMID D

%« 5 or more consccutive

montiis with MAI above 1,33 PER-IIMID B

e 5 0Or more conseocutive

months with MATI alove 1,67 WET F
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The tyne o0f soil play a vital role in crop
production, When the moisture avallabllity regimes
(1AR) were superimposed over a soll map of Kerala
various agroclimatic zones were cbtained., The
suitability of the agroclimatic zones for

by

crop production is discussed.,

34249 Cropping Patterns.

In the present study, cropping pattern for
cach talul was worked out from the village level crop
data by the metihod discribed by NHational Commission
on Agr’culture (1976). To facilitate analysis anG to
have a broad pilcture of crop distribution of the
state, the crops and their areas were coded using

cron gy hols and nunerical subscrinte.

The codes for crops are as follows:

Cron Code
Paddy B

Gilseeds other than groundmut
(includinc coconut) G

Plantations other than spieces and

coconut L
Fruit nlants Fr
Spices Sp

Tapioca Ta



The percentage area of crops arc denoted

ag followss

Area coverage (Per cent of Code

gross cropped area) (Used as numerical
subscripts)
70 or more 1
50 =« ©9 2
30 - 4% 3
16 = 29 3
less than 10 5

For exaanle, the code sz shows that paddy

occupies 50 to 69» of the gross cropped arca.

when the same distribution of crops was
found to hold good for two or more adjacent taluks,
a patiern was obtained. The various ¢ropping
patterns thus obtained are discussed in relation to
the agroclimatic gones, with special refercence to
the sultability of the cropning patterns to the

Cifferent zoncg,

The suitab/lity of cropping patterns was

exanined with the fcllowing vrocedure. First, the
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cropning patterns followed in each agroclimatic
sone were found out f£rom the maps. +“hen the
suitahility of the agroclimatic zones for Zfcllowing
he cropping patterns was examincd based on the

develornients in acricultural science,
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e RESULTS AND DISCUSEICN

The present study was uncertaken for
delineatinc the various sgroclimatic zones of Xerala
and identifyving the cropping patterns for the
different zones. The meteorological data and soil
and crop data received from the various departients

and ptations are dilscussed in this chapter.

4.1, Area Under Study

delale Geogrenhicel Teaturcg ol Kerala State.

Kerala 1o one among the smallest stotceg in
India with an arca of 38,864 sg. kume It ig a narrow
strip of land lying on the western side of the western
ghats and it lies between 8°17'30" and 12°47'40" North
latitudes and 74°51'57" and 77°24'47" East longitudes.
The state is bounded on the north and northecast by
Xarnataka state, The eastern and southern linits are
boardered by Tamil Nadu state and the Arabion Sec
washes the shore in the west. The majestic western
ghatsg form he vhysical limit on tie east., The length
of the sea coast and the maximum breadth of tlic state
are 520 km and 120 km respectively. 56 ner cent oil the

total geographical area ic above 75 m above MeS.L.



44

4.,1.,2, Phvaiogranhve.

The state of Kerala is highly uneven in
tonography due to the varigated fealures of
mountains, hills, valleys and slopes., On the basis
of nhysiogranhic features the state is distinguished
into threc broad divisions namely highland, midland
and lowland, cach of them running parallel from

north to gouth,.
‘}'lgﬁglq E{ighlmléi

The highland is mountanecus ami has an
nndulating surface, The range in elevation is
1000 to 1500 m a:ove ".S.les The western chats is
traveree¢ by several passes of which the Palghat gap

1s well KNown.

e

elel el e Lowland,

The low land is a strip ofland running along
the coast and is not more than 30 km in width at any
roint, This area ic low with level topography and is
characterised by marine land forms consisting of beach
ridges and beaches with swamms and lagoons. in several

places they are liable to be flooded during monsoon.



4.1,2,3., Midland,

Sand+' “*“ed between the lowland and highland

e
lies the midland reglon. The clevation generally
observed in thig area is below 100 m above lM.S.le &5
one moves from the ghats towards the west the hills
become flat with milder slopes and the dales become

wider,

4elals Rivers, Back Waters and Drainagc.

There are 44 riverg in the state ol which 41
are wvest flowing. The east flowing rivers are the
tributories of the Cauvery. Une Of tie striiin
features of the state i the continuous chain of
lagoons and hack watoers extending along the cozstal
region, They stretch f£rom the neorthern to the
southern end and all are interconnected by cannalg,
both natural and manmade. Because of the undulating
tosograshy, majority of the area enjoy a good

drainage sycten excont the low lyinc arcas.

4.2, Agroclimatic Features

The climatic elements and soil type ol an
area have an important role in providing cougenial

corditions for crorn growth as they together



46

determine the agroclimatic features of a locality.
The climatic and soil ﬁgtures of Kerala arc

discusesed as follows.

G421 Climatic Featﬁgﬁc

The most important climatic elements are
rainfall, temperature, humidity, wind, sunghine otc,
All these have their owm significance in the life
of cronoe. The healthy growth of tie pnlants, their
high yileld cte. depend upon certain optimum values
of these climatic elements, The study of these

aelements in Keralas is thercfore of great imrortanco.
24741l s1s Rainfall.

The average rainfall for Kerala was computed
from the mean annual rainfall for ¢l stations and was
found to be 29086 mme The spatial distribution of
reasonal and arnual rainfall ané the coefficient of

variation are Jdiscussed below,
Hecale 1 P Spatial Distribution.

The spatial distribution of annuel and
seasonal rainfall in the state is shown in Fio 2,
It shows that therc are two distisct zones of

rainfall, In general thc annual average rainfall
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increages from south to north, However there are

4 pockets of high annual rainfall exceeding 4000 rm
in the state, They are in and around the areas such
as Wynad, Neriémangalam, Idukki project and Ponmmdi,
Chinnar and surroundings in the lecward side of the
western ghats receive only 665 mm of annual rainfall
and nay be considered as a special area., Chinnar
and Parascala are the two gtations which do not

receive even 60C mim rainfall in any gseason.

The rainfall during the south-uosi monsoon
chowr a sinilar trend as that of tihwe annuasl rainfall,
Rainfall during the north-esst monsoon scason
increases fram north to south. In winter the gtate
receive very low rainfall whiceh in general, increase
slightly from north <o scuth. During swaser the
Gtate receive a good amount of rainfall vhich is
found to increase from both northern and scuthern
parts of the state to the central part of Travancore

with @ maxirmam of 850 mm at Kanjiransmally.

Palal and Xanjirappally recéive less
rainfall than the surrounding stations during the
S,.,%W, monsoon season., In winter and N,BE. mongcon they
get the highest rainfall of all the stations in the

state., Thig phenomenon may be studied in depth for
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a better understanding of the rainfall climatology

ci the area,
44201 ele?s Coefficient of Variation.

The spatlal distribution of annual and
seasonal coefficient of variation of rainfall for
the statc jg chown in Fige. 3. In general the
anmial CV increases from north to south. Velur and
Chinnar have the highest CV (4<%) while Calicut has

the lowest value (144).

During SW.We monsoon season OV oiwows &
similar trend and the areas with high CV are Chinnar
and Palghat. Rainfall vwronablility on a weekly basis

nay be carried out in chese areas Lor inbture woOrike

In 1, e mOngoon and winter CV ls ifound to
increase from south to north., In summer there is

alicht increase of CV from south to north.

The annual CV four a station is gmaller

than the CV for the scasons.
de2e1e2., Temporature.

The temmerature of the hottest month,

temperature of the ccidest rmonth and the annual
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temnerature range for 9 stations in the state are

given in Table 3.

Table 3, Temperature of the hottest month, teuperature
of the coldest month and the annual

temnerature range for S gtations in Kerala.

Station Avarage  Average Annual Period forx
teyera- tenpera- tenpera~  wiidch tihe
ture of ture of ture comoutation
the whe range °C Iin based

hottest celioot
month YC  month ¢C

(1) (2) (3; (&) (57
Calicut 20,8 254C 1€, 9 1931-L0
Pattamhi 3G 258 1743 107303
Palchat 30.% 25.4 1542 195140
Cochin 2L.9 2¢ 40 Lel 1931=i0
Ichukicd ELF 2240 10.5 16u3-55
Rottayam 26,2 26,5 12.4 197363
Allevppey 2944 2€,0 1,1 1951=00
Punalur 20,4 201 1,2 1961=-50
Trivandrun 2. 48 2C o2 10.2 1941-L0

The monthly average of minimum tamerature
is lowest in Idukki (1%.1°C) and the monthly average

of maximum temoeratiure ls hichest in Pelghat (37,5°¢).



The monthly average of dailly temperature is lovest
in Idukki (22,0°C) while it is highest in Palghat

(30.4°C),

Table 3 ghows that, there is not much
difference either in the temperatures of thwe hottest
month or coldest month anong the staclons in Xerala.
However, regarding the annual temperature range
Cochin has & range of L,2°C, wiere as Palgaat,

Pattambl and Punalur in the nidland have a range

about twice thls wvalue,
4.2.1.3- }midit_}.

The mean daoily relative handdity (4}

corputed on monthly, and annual basis fcr 7 stations

in the state igrhovm in Table 4,

0



Table 4 . Mean dally relative humidity for 7 stations in Kerala

Station Period for Janu—- Febe Mar- april May June July augu= Septe Ucto= llove=Dece- Annue
which data ary ruary ch st cocr ber enbermber al
is availa-
ble

(1) (2) (3) (4 () () (7)) () (9) (10) (:3) (22) (13) (14) (1%)

Calicut 16¢1=C0 6C 71 72 73 75 o6 9l LY B o2 76 7 79

Palghat 18¢1-0C 57 51 55 G4 79 L2 o6 te ) | 79 72 64 7¢

Cochin 186100 6 co 71 73 7. £5 &e oe 3 vl 7 76 77

Kottayam 167302 74 73 71 75 T RS o7 .5 w2 we &3 76 79

Allenney 19G1=-80 ¢S 73 71 75 e ©7 Dl LAY, 56 3 79 73 EC

Punalur 12€1-63 G3 61 €7 76 7 &3 14 5 L2 o L2 73 Te

Trivandrum 1961-3C 68 69 72 77 3 L4 3 G4 L2 b ¢l 73 7€

Ig



The tabkle shows that anong the stations
Alleopey has the highest scan annual relative hacidity
(2032) while Palghat has the lowest valuc (70¢%). All
the stations recorded the highest mean relative
humidity in June, July, or August while the lowest is
recorded in Januvory, February or Harch. The wwoutldy
neans of the relative hunidity recorded in Lix stale

vary from 510 {(ralohat) te 91 {(Calicut).

T RPN .yt e SRR, S A R S
450 QVQIGOC VALK Opeol IO U CawnoXQitu
o &

staticns are given in Table 5.



Table 5. Average monthly and annual wind rpeceés for 5 stations in Kerala

Station Janu- Febr- March A~ril lay June July Augu= Se te- Ucto- liovi= Dece=
ary  uwary st xer ber mer  mberx Annual

(1) () (3 (<3 () (3) (7 ¢ () (203 (11) (127 (135 (14)

Calicut Y.4 11,2 123 12,6 12,5 2.8 ©e2 149 Y Cals Lel Led 1C.C

Palghat 11.3 el el Se3 11let 1340 13.3 13.C 1i.© el TG 10,9 1¢.8

Cochin o Cal 1G.,0 1.7 108 <. Vel a9 Vel Teir a7 Tel el
Allenoy Ya3  10.7 1064 1243 1340 1240 2240 1iel 1.1 1ved 9,1 el 1140
Trivaendrum Del GeS o€ T el CeZ Yel 2UGY 1. .2 1e4 Ted el et Teo

Scurce: Incla Meteorolocical Department, PoOna.

&g



The table shows that all the coastal
weather stations such as Allepey, Cochin and Calicut
have recorded greater wind gpeeds, The wind speeds
recorded at Palghat were as high as the coastal
stations. The monthly average of wind speed is
lowest (4.8 Xmph) in Trivandrum (in December) while
it is highest (13,6 kmph) in Palghat (in August)

and Alleppey (in May).
4.,2.1.5, Sunshine,

Sunshine over Kerala is presentec using
the available data for 5 stations nanely Kasaragod,
Pat:tambl, Olluklare, Kayamkulam and Trivandrum.
Table 6 shows (1) the rean daily duration of sunshine

in hours and (2) maximum possible hours of sunshine.

The table shcows that all the stations are
having maximum sunshine hours from January to March,
During this period the sunshine received by all the
stotions 1s between & and 10 hours. From June o
November the mean daily sunshine hours is very low

and ranges between 2.8 and 8 hours.

Kasaragod has the lowest (11.4 hours in
December) and the highest (12,8 hours in June and July)

values of the maximum possible hours of sunshine.



Table 6 . Sunshine over Kerala
I - Mean daily duration of sunshine in hours based on avallairle data upto 1965
11 - Maximum possible hours oi sunshine

Station Jan. FPeb. M'r., Anre.e Mar., Jun. July &oge Sepe Gel, liove Dec. Anmual
mean of
sunsiine

(1) (2) (3) (4) (5) (6) (7) (G) () (1¢) (11) (12) (13) (14)

Haseragod 1 9.3 Ted 93 e < Gl 3.2 280 Ge2 5eG Cel el LeY Gal

TI 21.% 11,7 12,0 1244 12.7 12.6 12.c 12,5 12.2 11,6 11.5 1l.4 1741

rattabi I S.6 9.0 .3 tud Gl 303 2.0 €43 £e0  Lul  TeY 0.0 6T
IT 17.0 11.8 12.1 12.9 12.6 127 12e7 1%e2 1242 1149 116 11.5 12.1

(Jll’&ﬂ\]\a Nzl 3— ':’:‘2 ','.1 ..4 v .3 5.'7 3.3 J e Jolj 5.1 C.2 ‘7.3 EQ‘-S 6-6

IT 11,6 11,8 12,5 174,23 12¢ 12.7 12 17,5 1Ze2 119 1146 1145 12.1
-

Xaya loa- I Ted  T,.8 G el el PRE 4,3 4ol Dal Get Cod Ted Leb 7ed

lanm IT 2131 .6 11l.8 1Z.1 23 Tel 1240 1266 l1led 1Z.2 119 1i.7 1l.6 Ze

Trivane I a3 45 el €a7 Se% 37 led De3 5e Lol LeY Ted Ce3

drun IT 1147 11,9 12,1 12.3 1245 12.6 12.0 1Z.4 ce2 1l.Y% 11.7 11.0 e

Rac and Gancsan (1971).
Scurce: Indie Fetoorelo ienl Leocart o ont, Foond.

GG



4.2‘2. 801;5‘

On the basis of morphological features and
phyvsicochemical properties, the soils of the state
have been clascified by the Soil Survey Branch, Dept,
of Agriculture, Xerala State, into ten broad groups
ag shown helow,

(1) Red loams

(2) Laterites

(3) Coastal alluviunm
(4) Riverine alluvium
(%) Greyish Unattuliara
(¢) 3Brown hydromorphic
(7} imdromorphic saline
(8) Acidé saline

(9) Black soils and

(10) rTorest loans.

The distributicon of these suil tyves is
shown in the coil map of Kerala {Fig, 4). The
important characters, limitations and iméanagement needs
of the soill groups compiled by Soil Survey Branch,
Department of Agriculture (anonymous, 1978) are

surmiarised bhelow.
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4.2.2.1. RQC} LOGﬂS.

These soils possess favourable physical
nronerties, They are mostly observed on gently to
moderately slorZing areas and hence soil erosion

is not much of a hazard,
£ 024247 Laoterites,.

The laterite soils in general are well
draineé¢, low in all essential plant putrients and
organic matter, The cholce of crops is limited,
devending on effective s0il depthe The laterite layer
i1e exnosed in come areas due t0 erosion. I1In some cther
areagc a hard indurated surface crust develogs.

Laterite solls are distributed on a wide range of slope

clagcecs.
4eruralde Coagtal aAlluviue.

The ccastal alluvium is digtributed all clong
the coast. It consigts of sandy soils very low in
natural fertility. In some places hich water table
during monsoon pericds limits the choice of crops.
Water holding capacity of these soils is low. During
summer crop losses due to drought are also cominon.

These soils are located in level areas wherc erosion



is seldom 3 problem except for sea eroslon observed

in some arca.
4.2.214. Riverine A-lluvj-mﬂ-

These are moderately well drained soils
distributed mainly on the banks of rivers and
tributories, They occur on f£lat to gently sloping
lands. They are light to medium texturced with good

nhysical nropertics and good productivity.
b4e2e2es Greyisii Cnatitukarae.

“his is the characteristic soil type of
OUnattukara areas. They occur in flat to gently
sloping arcas andfﬁighly porous with limited
canacity for retalning water and fertilizers. The
curlaee textore vary from loamy sand to sandy loam and
the coarse fraction increases with depth, Water table
durliag swaxr goes dowm to 10' in dry lan. and dowm to
St In wot loands. In rainy season water table cores

alnect noar Lo e urlacces
4.2.246+ Brown Hydrooorphic,

The brown hyviromorphic scils occury thc
typical paddy growing arces comsonly referred to as

wet londse. Thoy occur on flat to gently sloping



lands mostly in valleys. These solils exhibit wide
range in chemical, physical and morphological
characteristics. Drainage is the major problem,
hence, cholce of crops is limited. Provisgion for
drainage to remove excess water has to be given in

these arcas. The important crop is paddye.
4 ™ Te? P 7 . I‘T“jdrcr{‘.OrphiC SaliDO.

The saline soils occupy areas adjacent to
the ccast and are subjected to periodicasl inundation
by sea water causing salinity bhazardg. In other
characteristics they closely resemble the bhrown

hydromornshiie seils.
deia2eBe Acid SBalina.

The acid saline soils have developed under
hycromornhic conditions and include the Hari, Kayal
and Karapnadam scoilg of Kuttanad. The area faces
the nroblems of toxic accumulation of acids and
salts under nrolonged waterloé%d corkliition and

hazards due 0 salinity,
4424249, Black Soils,

The black soils ocour in a limited area
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only in Chittur taluk of Palghat District, These
soils are heavy clays and cxack in summer due to
shrinkage., They are alkaline in reaction., They

occur on flat to cently sloping lands.

4.,7.241C, Forest Loams.

The forecst loams constitute nearly 25%. of
the land area of the state., These solls care
characterised by @ surface layer rich in organic
matter. They are generally acidic, rich in nitrogen,

t poor in bases due to heavy leaching., Important
crons cultivated in these soils are rubber, tea,
coffee and cardamon. In areas where forests are
denuded, adequate nrotection against crosion has to

be provided before taking up cultivation,.

Zele3e Important Crops of Kerala and their

Acdaptation to Environmental concitions.

Sclentific examination of the adaptability
of crons to various environmental conditions is
helpful in identifying the suitability of the
various places for sotential agricultural production,
An attermt has therefore, heen made to exanine the
adaptation of important crops (in terms of area) of

Xerala to the environmental conditions prevailing.
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The area occupied by 12 important crops of

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

Directorate of Economics amnxi Statistics, Trivandrum):

12,

Important crops

Rice
Coconut
2ubber
Papioca
Cashew
Perper
Coffee
Mango
Arecanut
Jackfruit
Cardamom

Tea

Srogscropped

143339
106143
62368
60201
59604
CL70
54423
35021

e Sre S aame 198 e SO

2505546
T T

#_ oL

WLM
sped area

led

T S 2 Sl St

CTe54

SREITICTEN R LS LB

The 12 important crops (each occwpying

an area above 30000 hectares) altogether occupny

2505546 ha (87.543%) of the total cropied area of

2561702

ha in the gstate.

C rogs

Climotie and soil conditions favouring the
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growth of the 12 important crops of Keralaz have been
examined earlier by various scientists, and
rosearchers, [owever, the suggestions glven are too
vast and space consunming to be included in this
thesis. Illence the important and relevant pointg of
thelr suggestions are tabulated in Table 7 for an
cagy examination of the environmental conditions for
the growth of the crorms, at the same time taking
care to avoid micinternretation of the information

obtained through reference,



Table 7. Environmental conditions for the growth of important crops of Kcrala
Crop Source Altitude Penmperature Rainfall Soil General
above statenents
MeSoloa
(1) (2) (3) (4) (5) (c) (7)
Rice Aiyer(19244) ©-1524 m, Minimum ¢35 any type. Grow in wide range
mm in a of conditions,
SE2S0N.
Potti(1978) Minimum FC°C Grows in Rice iz a water

ICAR (190C)

Coconut ICAR (19£0)

Below sea
level to
1979 m
akrove

MeS 10

0=500m in
arcas near
ecuator

Maxdmum 35°C

Mean annual
taexperature
of 27°C uith
a diurinal
variation of
€% to T°C ico
ot

all =o0ils
with »H
3.5 - 9.

pH 3~10

Wwell distrie all typec
mated raine~ with good
fall of 100~ drainage.
225 o per

annun 1s

congenial.

Stands hig=-

her rainfcoll

if soil is

well

c¢rained.

loving crope.
Cptimua humidity
is 43%

Frost and low
numidity adversely
affect the crop.

£9



Table 7. {continued)

- »

1

()

(¢}

D

Rubber  ICan{iocc

Taploca al.er{1944)
rotti(1o70)
TS

Caghow  ICon{1907)

CuwGldod e

Un o GCGOm

if froe of
foc.
T

soes not
gtand much
(:'03.(1 .

Stands very
hot
conditions.

Hoan tepere

ature of

20200 i

boot.

n faixly Jioe

tributed anoo -
all oi

al rairs

not loso
200¢c As
optirmun.

Lhoan

it can stanc
vaer, hoovy
rainfall
avan upto
owver 100"

i'mav:«,
rairfall,

Also in rxy
reas with
ralnfall ag
low as ST

Cruwes in
arcas with
-4 0L on
anbual

viell
dralned
une e .

well
drained
w-ﬁ»aﬁﬁbo

all tyneso
of soils

with good
drainace.

Foorly
drained,
stony and
suline
a0ils are
ungud

A1l types
oi soil

with oo
SrainediGe

Feguires a warii,
anld, equable
ciiuate, It cau
withotand & dxy
gnell ©f Le2
monthiSe

In the pladns and
tracte with couerate
rainiall the cxop
requires irrication.

ihe indd climate.
Loes not perform
wiall in the shade,
strong wing cause
lododng .



Table., 7. (Continued)
(1) (2) (2) (4) (5) (6) (7
Aravindakshan Economic Grows in hich 250-375cm Well drained Grows even in
(1978) upto temperature, per annun laterite barren lands.
350 m. in Cold and is optimun. soil is the Very dry climate
Xerala. frost are most suited. adversely affect
harmful. Heavy, 11l its productivity.
drained gsoil
iz not good.
Annenymous Breaks the hard
(1976) indurated surface
crust developed
on the laterite
soils.

Pepper ICAR(1980) 3-1200m., Tolerates a  250cm Well drained Pepper is a plant
range of {annual) clay loam of hurdd tropics.
1c-40°C, igideal., soil 1s best.

Alver(1944) ] G At least Red loams and Reguires shade,
152cm, sandy loams
larcely
lateritic in
type.
Coffee ICAR(1950) 500=-1000  CGrows well 125C=30L0mm Deep, friable,
for Robusta betwecn 12°C worous, rich

and 1600
1500w for
Arabica,.

and 3€°C.

in organic

Eiiatwr'

moisture rete-

ntive,slightly

aciuic, nli

6 —— 6«’.5. c:



Bese (1905) 01l 00 ma

Arecanut ICAR(2980) C=10C0 m.

Nair(197:)

Doas well in

a range oI

24°C to 27°C.

42°C is tle
upper limit,

Flourishes
well at

21=27°C isg
sultabhle.
Requires a
cool ate
mosrhera.,

250=250CT.

75=500 cm
of well
distributed
rainfall.

Deep, well
draine
301150
Saline and
aikaline
conditions
are not
congenial,

A variety
of soils
ceep and
wall
d.’:ailﬂed -

e lo

Table 7. (Continued)
(4) (5) (6) (7}
ICAR(19C0) 0=15C0 m. withstands vide range
fairly dry of soils.
condicions
and heavy
rainfall,

Freguent rains or
high humidity
(over 5G¥%) during
flowering period
is not good,

voes not withstand
extremcs of
teircrature and
wide diurinal
variations.,

The crop is sensitive

to high temnerature,
$U, Suprlarental
irrigation ig needed
in iow rainfall
aQreds.

99



Table 7. (Continued)
(1) (2) (2) (4) (5) (¢) (n
Jack fruit ICAR(19¢0) Cold end Haridd nill siopes
frost are amnki warmer plains
harmful. are suitable,

Boge(1265)

Cardanom  ICAR({19:0)
Tea ICAR(195¢0)
Aiyer(1944)

0-1500 m,

600-1500m
is best.

C=E000
feot.

Grous in warm

arid and humid

nlaing and in
wnid slenes.
10=35°C ig
best.

11-38°C ig the
range. AvVSrage

termmerature of
21°C is most
favourable,

wide varlety

of goils

with geod

drainage.
Wiell distri- rorest loam Thrives best in
buted and more and lateri- warm, mwunid,
than 150 cm per tic coils. tropical forests,
annum is best.

Varies between All types of Requires warm
125«750 ¢om per well draimed and muist
annum in the and deep climate.

tea growing soils of pH

arcac in Inkdia. 4 to € are

suitable,

Tea soils

in India

are acidic,

l1h2=17¢cm is
most favour-
able if well
distributed.
it nay go
gven upn to

oA -
N Cét{.

~3
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4,3. Water Balance

Though the rainfall is the main source of
water supply to nlants, the plants do not depend on
rainfall alone, as the moisture in the soil is also
utilized. The growth of crops is uninhibited ii the
water available to the plant is balanced agalnst the
lose ¢of water through the crop. This losc of water
can be estimated by using the concept of potential
evapotranspiration. The net water available to
crops through soil moisture is estimated by water
hudgeting technique by knowing the precipitation
and potential evapotranspiration. Even though the
Thornthuatte' s cquation is complicated to work out the
notential evepctrangpiration, using nomagramn and
tables, the calculations of PE from terperature data

were done for gtations in XKerala.

The water balance elanents rainfall (»),
potential evapotranspiration (P&), actual evepotrans-
piration (AE), water surnlus (WS) and weter deficit
(WD).’and also the water bhalonce indices such as
humidity index (Ih)' aridity indox (Ia) and the
index oi moisture adcquacy (Ima) of 14 representative
stations in the state on an anmal basis arce given

in Taklec S.



Table & . Water halance elements and inilices fox

14 -~tations in Kerala on annual basis

Staticns ?:if- PE AL WS WL Ih‘ Iab Iqa

(P)em O mI e e (g (o (%)
Kasararod 3568 1696 1282 2206 414 134,08 24.4 75.0
Cannanorc 3192 1724 1282 1910 442 11044 2546 74.4
Hananthedy 3274 1171 1029 2195 142 1.T744 1.1 (7.9
Caliout 3343 1724 1383 1950 331 113.1 19.2 ciaWb
Ponnani 2027 16358 1281 1640 417 €.y 24.C T5.4
Chittur 16C7 1750 1i3¢ 471 61lé 20,9 3Ll 64,9
Clluvidirra 2036 1722 1340 1496 302 LL.9 22.2 77.6
Munnar 362¢ 862 821 2007 41 32546 4ol YL a2
Cochin 311¢ 1710 1394 1722 316 10LGT 1G5 Ll1e5
Kottavam 337€ 1757 1538 1630 219 D347 1245 1745
Alloney 23181 1720 1472 1703 242 YLW.0 1441 (5.9
Punaliur c0929 1730 1569 1300 1061 7o o0 .3 ULl.7
Luilon 2279 167Y 14432 37 237 4949 1441 LE.9
Trivandrum 1033 1708 1444 309 204 ZreB 15,0 é,.D




The table shows that PE vearies from B62 mm
of Munnar to 1757 mm of Kottayvam, The table also
shows that the annual PE wvalues for all the statlions
stand well above 1500 rm except for thne two stations
in the hich land i.e, Munnar and Mananthody. This
shows the effect of altitude on the temperature and
#i of a nlace., It is also seen £rom the table that
the Ak varles from GZ21 i of Munnar €O 1569 mm of
Punalur. The coastal stations Hasaragod, Cannanore,
Calicut, »onnani, Cochin, Allepoey and wuilon have
AL walue hetweon 1200 mm and 1400 mme aAmong the
stations Trivandrum has the lowest water surplus of
389 e and Munnar has tie highest water surplus of
2007 mme At the same time Munnar shows the lowest
water deficit of 41 mr while Chittur shows the
highest water deficit of 614 mm., 7The valoc of Ih

ranges f{rom 27,90 of Trivandrum to 325.6.. of Munnar.

The Ia varies from 4.8% of Munnar to 35.1% oi Chittur,

The annual value of Ina vary from C4,9% of

Chittur to 95.2% of Munnar, It is interesting to

note that though there is a general increase in anmual

average reinfall from south to tiw north of Keralc
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the stations situated north of Cochin except llananitholy,

have Iwa values less than 81% while the rest of 4the

stations have Ina values more than {1,



4.4, Agroclimatic Classification of Kerala,

The moisture avelilability regimes of Kerala
were delineated based on the moisture availability
indices of different places (Apoendix I) following the
method suggested by Hargreaves (1971, 1975) and the
newly evolved defixation for Kerala, The rwisture
avallability reqgimes (Fig,.S5) werc then super imposed
over the s0il map of Kerala (Fig.4) to get the

agroclimatic zones of Kerala (Fig.6).

bGebol, Molsture Avallability Regimes of Kerala.

—r

It can be seen from Fig, & that all the 6
moigture availability regimes (MAR) nanely «,3,C,D,E
and F nroposed in the chapter ‘*Materials and Metnods®
arce found in the state, All are discussed below.

A major part of the state lies under the C, D and i

types of MAR.
4.4,1,1., Dry (a).

Here MAI is in the range of 0,00 =« (.33
for six cor more months. ©On the lines of Hargroaves
et al. (1565) it may be stated that this ic < dunger
signal as production will drop below an

economic level during the six months and that
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application of fertilizers may not be economical
during this period. Provigion for irrigation is a
muist for economic crop production during the six

monthg, in this regime,
444.1,2, Semi-Dry (B).

The semni dry (B) tyne 1s characterised by
noisture availability index (A1) above (.33 forxr
5 or more consecutive months., Application of
fertilisers may not be economical during the months
with MAI below C.50 (Hargreaves et al. 19(5). Crop
which can withstand moderate drought and not having

high water reguirement survive in this zonc.
"}r.é‘.l .3. Sub"’}'bdmid (C) L

The areas under this type have 5 or oiore
connecutive months with MAI above 0.67. It may be
stated following Hargreaves gt al. (1965) that
fertiligsers can be applied during the five months,
Crops with moderate to high water requirerent can

flourish in this regime.
4'4.1o4. Imid (I:')o

The arcas of this type have 5 or more

congsecutive months with MAI above 0.,99%. This zone



appears to be congenial for almost all the important

crops of Kerala.
4;4 .195. Per"}mid (E)O

Perhumid type is characterised by 5 or more
consecutive months with MAI above 1.,33. Hargreaves
et al. (1985) suggested that whenever a monthly value
of MAI exceeds 1.33 thére is a need, except Zor rice,
of good natural and artificial dralnage. Hence,
preper drainage is a must for crops except rice in

this zone during the flve months.

This is alsc a zone suitable for almost all
the imnortant crops in Kerala, particularly
plantations and spices. In general crops with high
vater reguirement flourish well in the per-humid

tyne of molgture availability regime.
4,4,1.GCa Wet (F)o

It comprises of areas having 5 or more
consecutive months with MAI above 1,67. Hargreaves
et al. (1985) suggest that good natural or artificial
drainage ic needed for crops except rice during the
£ive months with MAI above 1.67, Crops with very

high water regquirement ¢grow well in this type of MAR,
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A variety of crops are grown in all the six
tyvpes of MAR in Kerala, With supplemental irrigation
crons with hiloh moisture raquiﬁﬁents can be ggown in
the dry and sermi dry MAR types. However, inkddition
to moisture availabhility there are several factors
which limit the cholce of a crop for a particular
place, 1ike tem erature, altitude, hunddity, sunshine,
c0il type and cdaptation of croons to wvarious
envircnuental conditlonce. These factors also have to
be considoered while suggesting a cron to a particular
area, An atterot to £ulfil this requircument is made

whiie dircusaine the acroclimutic zones of Kerala.

4.4.2, Agroclimatic zones of Kerala.

It hac been mentioned that there are 10
tynes of solle and € moisture availability regimes

in zhe =ztate,

The soll types that are simller in terms of
their origin, rroperties or suitability to certain
crone were grouned with the intention that the
grouping should make the agroclimatic classification
eimmle, At the sasw time, care was taken so that thne
basic characters of the component soil types are

wroperly represented by the corresponding soil groups.



The brown hydromorphic soils have been
formed as a result of transportation and
seflimentation of material from adjoining hill slopes
and also through deposition by rivers.(Anony:ous,
197%) . In Xerala they are founG scattered l1n
laterite soils. So they are considered here along
with laterite(s). As coastal alluvium and riverine
alluvium soils arc dominated by sand fraction, they
are groued as alluvial soils or alluvium., The
groyish alluvial scils oif Unattukara, vecause of
their wver; low organic matter content, low fertility,
irnmature nrofile and suitabllity to crops like
secamum, are considered seperately. FRed loams stand
anart because of its congenial rhysical sroperties
for the growth of coconut nalms, Forest loams are
found mainly in forests and high altitude areas,
Acid saline and hydromorphic saline soils have
salinity as & comoen roblem andé they are grouped as
saline soils, Black soil is uvnicue in properties
like alkalinitvy and high water holding capacity and

hence it is considered asn such.

Thege 7 svil groups, i.e. red loams (R1),
iaterites (La), alluvial soils or alluviun (A1),
grevish Onattukara (Go), saline soils (sa), black

soils (Bs) and forest loawms (F1) are considered
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for identifyinc the agroclimatcs of Kerala.

When the 6 moisturehvailability regimes
were super imposed over the 7 solil 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 {AFl)' Semi dry-Red loam
(Bﬁl}' Semi dry-Laterite (BLa)' Semi dry-iAlluvium
(BAI)’ Semi dry-Black soil (BBs). Seni dry-Forest
loam (DFI)' Sub humid=-Red loam (CRI)' Sub humide
Laterite (CLa)' Sub humideAlluvium (CAl)' Sub humice
Saline (cSa). Sub munid-Forest loam (CFl), Iumicde
Laterite (DLa), HumiceAlluvias (Dﬁl)' Murid=-Greyich

Cnattukara (DGC). Tamid-taline (Dsa)‘ FumideForest

loam (DFI), Per mannideLaterite (ELa). Por humide

Forest loam (E.,), ‘ct-Laterite (FL anc wote

135 R
Porest loam (ﬁFl).

a’

The agroclimatic zones and the areas wxicr
cach zone are as followes
1. Drv~Foregt loan : Eastermmost part of
(AFI) Udumhanchola (in and around Chinnar).
Ze Semi dry-Red loam : Isolated pockets in
(BRl) Trivandrum and leyyanttinkara taluks.
Je Semi drye-Laterite s (1) Places excludine the

(SLG) coastal parte, river beds and red loam
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Table ¢ . Agroclimatic zones of Kerala

Moisture Soil types
availability
regimes Rl La Al Go Sa Be Fl
A “F1
B Bai Pra By Pps_  Ur)
€ 1 “ra_ S “sa il
V\‘ 7 ~ 1
b “La Pax Peo  Pua Yl
E Epg fp1
13 F
La Fr1
A - Dry Rl ~ Red loans
B - Semi dry La - Latcerites
c - Sub humid Al - Alluvias
I - Huomdd Go - Greyish Unattukara
B - Por aaid Sa - Saline soils
by - Wet Bs =~ Black suils
1l - Forest lcaus
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goils of the area comprising of
Quilon, Chirayinkil and Trivandrum
taluks; western three fourth of
Neyyvanttinkara taluky and western
part of liedumangad taluk.

(2) Places excluding the
river boeds of the areac conrisin, ofs
Perintalmanna taluk; partc of Ernad,
Mannarghat, Ottappalam, Talap=ili,,
Alathur, Chittur and Falghat talukss
a~¢ northeeast corner of Trichur talui,

Semi dry=alluvium : (1) River beds and coagtal
(B.,) areas of {uilon, Chirayinikil,
Trivandrun and leyvyattinkara talukise
(2) River beds of Ottappalan,
Tala-rilly, Palcohat arnd ~latimy talukse.
Semi drye-Black soll : Easternmost nart of Chittur
(Bﬁs) and Pralghat taluks.
Serii drve~Forest loam : (1) xumily and surroundings
(BFl) Peermed taluk.
(2) .reas north, west and
scuth of &Fl area in Udwibanchwla taluk,.
Sub hundde-ked loam ¢ Isolatec patciies in

(c.,) Tasaragod, losdurg and Taliparamba

Rl

talviuo,
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8. Sub humid-Laterite 3 (1) Places excluding coastal

(cLa)

(c,.)

i

parts, river beds and red loam soils of
the area comprising ofs Cannancre,
Tirur, Ponnanil, Choughat and Parur
taluksy western parts of Kasaragod,
Hosdurg, Taliparamba, Tellicherry,
Badanara, Quilandy, Roghikode, Ernad,
Gttan~-alam, Talappiliy, Trichur,
Muwwndapuram and alwaye talukgy northern
half of Kanayannur taluky narrow strips
of Alatlur and Chittur taluksy southern
art of Ernad taluky a central strip
of HMannarghat taluky and ncribern
part of Palghat taluke

(2) Places excluding coastal
parts and river beds oif the area
comnrising of: Konnathur and Kottara-
%Xkora taluksy ~ogtern part of
Pathanapuram taluks ancd a narrow
central strip of Neyyattinkara and

Nedurangad talukse

Yo Sub humidedlluviwm ¢ Coastal areas and river beds

in the two regions under CLa'
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10. Sub humid-Saline 3 Pokkall lands in the coastal

(c.) parts of Parur, Kanayannur ané Cochin

82
taluks,.
11, Suk hunid-Forest loam : (1) Easternmost partg

(c..) of Ernad arxi Mannarghat taluks.

Fl
(2) A snall area in andc

arcune Marayur in Devikulam taluk.

(3) & small area in and

arcunc cryankava of Potoana, uram to.uit,

12, Humid-Laterite : (1) Parts excluding river beds
(DLa
of Kasaragol, Hosdurg, Taliparacba,

Tellicherry, wullandi and rozhikede

) in an areo composed of: Central halves

talulisy castern hali of Badagara taluk;

and a narrow strin oi Ernad taluk,

(2) parts excluding river bods

in an areca compriging ofs Central half

of Muhundapuram talull j; castern half
of Alwaye taluky scuthern nhalf of
Kanayannur taluky woestern hali of

Xunnathunad taluiy western halves of

Heenachll, Kanjirappilly and Pathanate

thitta talulis; and eastern halven oL

Chengannuy and Mavelikkara taluks,

(3) A narrow strip oif Hecuwrane

gad taluk west of Pomnudi,
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Humid-Alluvium ¢ River beds of the taluk areas

(D,.) degcribed under Dy + western part of

Al
Chengannur and Mavclikkara taluks +
Coastal areas oi Shertallaid,
Anbalanugha and Karthikappeldly taluiis,.

HumideGreyich Onattukara s Greyish Cnattukara

(DGO) scils in Mavelikkara, Karunagappilly

and Karthikappaily taluks.
unid=Saline ¢ Areas with acld saline soils

(p..) around Venbanad lake.

Humid-Forest loam : (1) North west strip of Ernad

(DFI) talui; eastern three fourth of South

viynac and lorth Wynad taluksy eastern
narts of Kasaragod, Hosdurg,
Taliparamba and Tellicheery taluks;
an. forest area near Parambikulam,

(2) south cust part of

Pathanamthitta taluk; north east vart
of rathanapuram taluk; a narrow stripy
south of Aryankavuy a narrow strip
scuth of Ponwnudi; the easternmost
part of Neyyattinkara taluky anci a
narrcw transition gone between the

C and EFl zones of Devikula,

Fl
Udwabanchola and Peermed taluks.



17. Per humideLaterite : (1) A strip of land
(ELn) comprising of: uwesternnost side of
Syath W-mnady cagternmogt Dart of
Ouilandl taluky and its adjoining area
in Yrnad talui
{#) pastern hall oz
¥unnothunad taluky wegtern part of
Devikulam and Thodusuzha taluls; major
~ortion of Xothamangalam toluky and an
eastern strip of Mecnachil and
Yanjirapnadly talukc,.
10.  Per tunmideForest loam s (1) . nerrov western

(.

) strinr of South Wynad taluiiy ¢nd north

contral strin of Ernad taluka.
(2) Basternmost : Of
Mukundapuram talullyy northormn and

3
.

eact=gcentral

b

western wart ol Ulwrbanchola taluke
scuthorn and contral art of Pecrned
talulis; and nortih eagt part of

Pathanamihitta taluke
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19, dHeteLaterite : llerlamancalany a part of Devikulam

(ELa) talulk near leriarangalany a contral
strin of Thoduruzha taluly easternnost
parts of Kanjirappally an¢ Mecnachil

taluiis; and western part of Peermed,



20, Wet-Forest loam 3 (1) A small pocket in and

r..) around Vythiri,

rl
(2) A pocket consisting oi

the central part of Devikulam taluks

castermmost part of Thodusucha talulks

and a srmall northern part of Peermcd

taluk,

Besides these, a few minor agroclimatic
zonas, were also found in Kerala. They arce found
in isoclated patches and/or occupying conparatively
small arca and/or found in the transition zones of
the moisture availability regimes. iHence, they are

not assessed.

N
‘ . - o
O R N A

Crow ing oi aAgroclimatic Zones of Kerala.

An attemmt was made to identify the
agroclimates suitable for the crops and group the
agroclimatce in a cluster, The gpecialities of
molisture availability regimes and soll grouns were

- . i n
ccengidered in the »rocess, The pregminat Crops
"

and the suitable agroclimates are given in Table 10,

83



Table 10, Predaminant crors and suitable agroclimatic

zones in Kerala

Sl.
Ho. Main crop Suitable agroclimate
(1) () (3)

1. Mainly rice

a) Mainly rainfed rice Cra’Ca1¢CuaPrarP 19Pa 0

) Mainly rainfed and

2« Mainly coconut

2. Mainly plantations
otler than coconut
(rubher,Tea,Coffee,

Cocoa & Spices)

w8y GO
D

C. 0C.udC Jit. D .,D. .
La’ Al' sa’ e’ Al sat Go

La'BAl'&Bs'

BopeB g e g0CnyeC 30C o0

DpyeDqel e

S SRS OISR W R &'
P17 La’ri La v 1 Lat




The 'mainly rice' area accounts for (7.L4%
of rice area and 69.27% of rice production in the
ecate, while the 'mainly coconut'! arcas cover 48.46%
area arnd 48.09% production of eoconut in the statc,
Areas growing ‘mainly - lantatione other than coconut!
contribute 54,65% arca and 59,574 of production of

those crons in the state.

From Table 10 it is -ossible to f£ind out
the important crops suitable for a particular agro=-
climatic zone., For examle, the crops suitable for
the agroclimate CLa can be found out from Table 1C
as (1) rainfed rice, (2) irrigatec¢ rice and (3)
coconut, 8Similarly the major crops sultainle for
each of the agroclimates gilven in the table can be
found easily, The information on crops and agro=-
climates obtaincd in thds manner, when coubined with
the details of information on croms, and soils
rentioned earlicr, it facilitates an casy and
rational cxamination of the suitability of the
cxisting cropping patterns. It is also possiblic to
sugrest by thie way ' he need for any change in tihe

existing cropping raticrn.
4,5, Cropping Patterns of Kerala

The cropring patterns presgent in the state

gl i
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were found out according to the method suggested by
National Commission on Agriculture (1976) and as
described in the chapter 'Materials and Mcthods',
The cropping patterns of the state found out based
on the 1982«(3 data given by the Directorate of

Econonlcs and Statistice, Trivandrun, are presented

iy

in Fig., 7. The figure shows that there are 12,
cropping ratterns in Kerala, They may be put under

3 major grourns named (1) mainly rice, (2) cainly
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coconut and (2) mainly plantations other than coconut.

The cropping patterns falling under each of

the three major groups are as shown Delow,

Major group Cropping pattern Placcs under the
Cropoing pattern

i, Mainly rice P6304 Fr4 Malapraram district
' & Trichur "
Pdg Gé Palghat "
Pd3 04 L4 kErnakulam "
P€3 03 Alleppey "
2o Mainly
- , ¢ e ]
coconut Fr4 G4 Pﬂ4 Sp4 Cannanore
& Kasaragod "
1 % 2 o "
03 Pc.é3 Fr& Sp4 Kozhikode
Y m b} ) "
03 Ta, Pu4 Tr‘:f:‘g Quilon

& Trivandrurm n
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34 Mainly L3 Pﬁé Fr4 Sp4 Wynaé district
nlantations £psy LB 04 Major part of
other than Idukkl district
coconut L2 Taé Eastern halves of

Devikular:,

Udumbanchola and
Pecermed taluks in

Idukki district.

L3 0, Pd4 Ta, Kotta,am disirict
L3 ?dé xa4 04 Pathanamthitta
disgtrict.

L4l e Sultability of Cropping Patierns to

Agroclimatic Zones.

Cnce the cropping patterns are identificd,
it ic =ssential to examine the suitabllity of the
crovming matterns to the agroelimatic zones, su as to
obtain relevant information for optlmum use o
natural resources., With this objective tiiec suitabi-
lity of the existing cropping patterns to the
different agroclimatic zones were examined bageu on
the information on the environmental conditions for
the growth of wvariocus crops. Each oL the agro=-
cliratic gones, arc discussed hereafter in relation

to the cropping patterns f£ollowed in eacih zonc,



4.6.1.  Dry-Foregt Joam (A, ).

This is prevailing in and around Chinnar,
The altitude of Chinnar station is 600 m above
MeBe.lie The anmual rainfall received at the station

s (G5 mr on an average. The rainfall received

o

during winter, summer, S.W, monsoon season and .k,
monaoon season are 43 nm, 90 mm, 164 mm and 376 mm
resrectively. Average temperature of the hottest

month ie 2¢.,1°C and that of the coldest month is

22.0°C with a temperature range of 106.5°C.

The cronring pattern folioued in this

zone is L, Ta The important crops included under

2 "%t
the cropring pattern are (1) .lantation cro.s othor
than spices and cuconut and (2) taploca. The wvery
low rainfall deeg not satisfy the environnental
conditions required for the crops as suggested by
ICar (1%¢0)Kerala Agricultural University (19¢3),
and Alyer (1944), Tapiocca ho ever may survive
(Table 7). Certain millets which can thrive weil
under verv low rainiall and scil molsturc concéitions
are s:itable for thic agroclimatic zone., Groundnut

can also be grownin this zone (Anonymours, 1978).

GeGeZa Semd dry-Red loam (Bp.)s

This agroclimate is found in and arcund
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Vellayani. The altitude of Vellayani staticn ig less
than 64 m above M.S.Le The annual average rainfall
for the stations nearby Vellayani is in the range of
1379«1024 mm, The average rainfall received at the
gtations during the winter, summer, ..W, nonscon and
T.Ee mongeon scasons arc in the range ol 33«47 iy,
311-3CT s, DO5-004 Lnm and 457-040 win rosooctivels .
The averacge temncrature of the hottest niontn is

20 ,8°C anu the average temperature of the coidest
month 1. 26,2°C, The teuerature range fcr Lie area

is 1C.2%C. The anmial relative huni ity 1s around

=3

~ %, and January is the month with the lowest value

of mean monthly relative humidity (oo &),

The cromming pattern followaed in this zone

iz 0, Ta Fr The important crops are cocomut,

3 4
tanioeca, paddy and fruilt plants such as ongoe and

Z 4

. PG

cashow, From Table 7 it can be concluded that Lhis
azroclimatic zonce is suiteble for growing coconut,
tapioca, paddy, ange andd cashow, Cotton, groundnut
and pulses can also e grown in tils zonc

(Ancnymous, 1978).

L S PG I

Thig agroclimate ic nrevailing in

89



30

two different regions i.e. (1) the By, area near

Trivandrumv(2) the B, area around Palghat,

In the 1st area the cropping pattern
folloved is 03 Ta4 Pd4 Fr4. Here the envirommental
conditions are almost samc as in the zone BRl cxcept
for the type of souil. The soil type lateritoe also
1: found to support the cultivation of importamt
crops such as coconut, tapioca, naddy and the Irudt
crops like mango and cashoew (Table 7). 8o, this

area is guitable for the cropping pattern f£ollowed,

The 2nd area has altitude in Lie renge of
10-192 m above M,S,L. The average annual rainfall
is in the renge ¢f 1680«2937 mm. The average
reinfall received during Winter, Summer, 5.V, monsoon
and N.E, monsoon geasons are 9«21 rm, 169«335 ra,
1161-2140 mm and 312-498 mm respectively. Average
temperature of the coldest month is 25,4 -~ 25.9°C,
The mean tenperature range is betwecn 15,2°C - 17,3¢C,
The anmual nean relative muniddity at Palghat is 7050,
and February is the month with lowest waluzs of mean

relative humidity (51%),

The cropolino patterns of the 2 zone



are sz 04 and Pd3 O4 Fz4. The important crops are
paddy, cocomat and fruit crops like cashew and mango.
This is an important paddy growing tract of Kerala
despite the fact that only S.W, monsoon season
recelves rainfall sufficient to meet the requirement
of rainfed paddy aé described by Alycer (1944). The
winter and summer crops are raised mainly with the
help of assured irrigation from Malampuzha and
Peechi irrigation projects and from other sources,
Potti (197¢) has mentioned that high productivity is
reportedly maintained when the relative humidity is
43%, Pralghat has the lowest mean annual relative
humidity in t&e state., The mean monthly relative
huanidity 1c less than 70¥% for six months from
December to May with February having the lowest value
of 51%. All these have made this a potential paddy
growing area. Coconut cannot tolerate low humidity
(ICAR, 19€C), The easternmost part of this area has
low relative humidity and a distinct reduction in
the number of cocomut palms and an increase in the
vopulation of Palmyra palms arc observed in thig
parts The s0il and climatic conditions are
favourable for the growth of cashew and mango as

mentioned by Ancnymous (1978) and ICAR (19¢0),

Among the 4 important crops included in this

J1
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cropring pattern paddy, cashew and mange arc found
suitable for the Palghat area of the agroclimate
BLa' Cuconut is not as suitable as the other

crops foir the less hunid eastern part of this area.

It is renorted (Anonymous, 1974) that
cucurkhites, mulses, groundnut, yams, dioscorea,
nermer, nutmeg, cinnamon, sweet otate, sovabean,
cotton, horsegran, sesamum and foddergrascs can also

be grovm in the cone ELa‘

Qo€ ol Serd dry-Alluvium (B ).

The climatic features of this zonc are

almogt same as described under BRl and BLa'
Hovever, a glightly higher relative hwadcity and
more availability of water for irrigation duec to the
nraximity to sea or river, are the added cheractors
off this zone, The cropping patterns found in these
areag are 03 Ta4 Pd4 ?r4 and ?dz 4 Paddy, coconut,
tapioca, mango and cashew are the important cropse.
The climnte and the soil types do not put limitation

the growth of these crops (Table 7)., It is
reported that cucurbits, pulses, groundnut, yams,
diogecorea, neprer, mutmeg, cinnamon, sesarnun,
foddergrass, sweet potato, soyabean, cotton and
horsegrom can also be grown in this zone (anonymous,

1974) .



33

4.6.5,  Semi Jdry-Blagk soil (B, ),

The cropping pattern of this zone is

rpd, O The important crops are paddy, groundmut,

2 °4°
cotton and coconut . The altitude of the arca ls
arouné 67 m above M.S.L. The annual rainfell is
1607 mme The rainfall during S.W. mongoon can mect
the recquirement of »oddy deseribed by adver (1944)
Tor one season. The irrigation available from the
Faranblivvlam=Alivar rroject 1s usged ior growing
rice In the other seasons. The temrerature and

relative humidity of this zone are similar tc that

of the Palghat reqion of the zoue BLa'

The aren 1g well suited for growing puddy
if the availablility of water 1s ensured. This zone
satigfy the requirercnts of cotion mentioned by
ICsR (1920) and Anonymous (1978) and that of
groundmt mentioned by Nair (1978). The scil type
and relative hunmidity are not in agreement with the

requiranents of coconut deseribed by ICAR (1907),

Crops like millets should be giwven nore
importance in this zZone, It is reported
(Anonymous, 1974) thot sugareane and pulses can

alsc e grown in this zonee
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4.6,6.  Semi dry-Foregt logm (Bp,).

Rumily is the only station in this zone
wherc metcorological data is aveilable. The
average annual rainfall received at the station
ig 1751 mr while the average rainfall during S,W,
monsoon, is above 435 mme The sltitude of the
station is 823 m ahove M.S.Ls and hence, the
temerature of this area is similar tc that of

Idukkli station.

The cronpling patiern followed in this
agroclimatic wone is L2 Ta4. The important crops
are tapiloca, tez, coffec and rubber. The asro-
climatic zone satisfy the soll and climatic
requirenente of *tapicca, tea ané coffee but does nct

fully satisfy the requirement of rubber (Table 7).

Millet, vegetables and groundnut can also

be grown in this zone (Anonymous, 1874).

The tempcrature, rainfall, humidity, wind,
sunshine ané¢ day length of Kerala discussel uncer
the climatic features of Kerala and the Table 7
show that the nlaces under C, D, E ané F moisture
availability regimes (except the C‘l area ncar

Marayur) arc climatically suitable for growing the



majority of the important crons of Kerala. The
climatic requirerent of the crons such as paday,
coconut, rubher, tapioce, cashew, pernper, coffce,
mango, arecanut, cardamom, tea, ginger, cocoa,
hanana and scsamum described by ICAR (1980),
Kyer (1944), pottd (1878), aravindasshen (187¢),

Marayanan (16€70), #illai (1572), dair (1970) and

Kerala Aorileultural University (1083) are existing
in thess nlaces. DRose (18L3) point: out the
sultability of jack trve for humi@blimates. iience,

1

jack tr-e can be considered to be guitable fox L, L

o

and I types of ke These crops may be growm in
these »laces if the altitude and soil tynes are in
agreerent with the crong’ roguircrents. This
conclusion moheg che oxomination of the suitability

LY oV P TS e e memmgaew T 4 oyl e PP
oL varicugs ¢rons to difilerent asroclil.atic soues

gimmio,.

4

umid-Red loar (CRIL4

This is secn in isolated »atelws in

Hagaragod and Canmnanore districts. The altitude of
the arcog is les: than 300 m abuve MeSele ‘e

cronping pattern ls Fr, Gd Pa , S The important
'z

croms are coconui, cashew, paddy, rubber, oeuper and

arecanut, These crons are suitable for tie C tyie
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of MAR if the altitude and soil type permit their
growth., Table 7 shows that the altitude and soll

type arc suitable for growing these Crops.

It is reported (Anonymous, 1574) that
vagetables, pulses, banana, fodderfrass, gingek,

nutmeg and pineannle can also be grown in tihds

4,645, Sub hunid-Laterite ch )

The places under this zone are situated at
elevations below 300 m above M.S.1, The cromping

patterns are Fr4 04 Pd4 81340 03 13&4 Sp‘g Fré.

ed, O, T ¥d, G, L,, L, P4, T and O, Ta
Uy Oy Frye Tdy Oy Lys Iy Py T, Of anc Uy T3,
pd, I'r,. The important crops are paddy, coconut,

cagshew, rubber, penner, arecanut, tapiloco and manco.

These crons can be grown in the € tye of
MAR 1if the altitude and tihe soil tywe pertidt, 7he
s0il cowditions and altitude of this zone arc
culteble for “Liese crosg (Table 7). lenco, =ho

suitebility of the erops ls confirmed,

Vegetables, pulses, banana, fodderfrass,
gincer, nutmeg, -ineapple, sweot notato, groundrnut
and cinnamon can also be grown in this zcne

{Anonymous, 1974).



446.9.  Sub humid=-Alluvium (C,,).

The altitude of this zone is less than
300 m abeve M,8,L, and the soil types are coastal

alluvium and riverine alluvium,

The clinatic comkiitions, cropping patterns
and important crons of the zone CAI are sauc as that
o the gono CLa' The crops have alresady been Jound
suitable for the climatic conditiong in the zone CLa
end hence, suitablo for the climatic conditionsg of
the gone C aloso. The scil and altitude
raculrements £or tne goowtn oL Lhese crops azdst

in this, confirmin. the suitability offbe croos to

this cone (Table 7).

However, tapioca should not be planted
either in places having extremely high water table or
wvhere therce ic¢ stagnation of water. Verctadbles,
nulses, banana, fodder gras:, gincer, nuine,
nineapple, sweet potato, groundnut, ciauamon,
sesamur: and cucurbits can also be grown in tals

zone {(Anonymous, 1974).

>

eLedl, Sub humic-saline ‘CSal'

This zone 1s found mainly in the areas with

acid saline soils in the coastal parts of Trichur

37
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an¢ Ernakulam districtse The hydromorphic saline
soils found in small isolated patches alsc come under
this zone. The altitude ic near M.S.Ls 7The main

cromping patterns are Pd3 04 Fr4 and Pd 04 Lé.

3

The immortant crops are paddy and Coconute
The climatic cornditions of this zone are in the sone
rance as mentioned under cLa and thus suitable fox
crowing these cromse The scils and altitude of this

zone are also su’'table for growing them (Table 7).

Prawn culture can alsc be carricd out in

the rice £ieldes of this gsone when rice is not

grown (Anonyimo s, 1974).
L4,6G.11, sub humid~Forest loam

The crop:ain: patterns found in this zone

arc rd, 4 Fr pé 04, L and O

'T\a
4* "“2 2 %4 3
The im-ortant cropns are pepper, tec | CaYaamomy

Ta Pd4 Fré.
tanioca and padly, The climatic data availalblc are

found to be inadecuate for a meaningful examination
of the suitabiliiy of ﬁha cropping patterns of this
zonc. Hence, a detailed study of this zZonce with a

denser network of meteorclouicnl stations (which is
not nocaible at present) igs nocessary for examingng

the suitability of tihe crowns Lo this zone,



The main eropping patterns in this zone are
Fr, 0, P4, Sp,, O, Pd, Sp, Fr,, Pd, O, L,, Ly 0, Pd,

Taé andg L3 Pd4 Ta4 04.

coceomut, tapioca, rubber, arecanut, pepper, cocoa,

The important c¢ropec arc paddy,

ginger, cashew, mango, jack and banana. The altitude
(not exceeding 300 m above M,S.L.), s0il types
(laterites or brown hydramorphic) amd the moisture
availability regime (Bumid) are found to be suitable

for these crons based on Table 7.

Vegetables, nmutmeg, cashewnut, Ifodder ¢rags
and pineapple can also be grown in this zone

(Anonyrous, 1974).

4.6, 13 . HunideAil luvium (DAll.

The altitude of all the places in thlg zone
is lesc than 300m above M.S.L, The climatic condition
and cropping patterns of this zone are within the sane
range asg that of the zone DLa' The important crops
are paddy, coconut, tapioca, arccanut, cocold, mango
and panana. Referring to Table 7 and Herala
Agricultural University (1963) it can be seen that
these creps are suitable for this zone. Pulses,
cucurbits, groundmut, ginger, pepper, mutmeg, cinnamon,
sesamun and fodder grass also can be grown in this

zone {(Anonymousc, 1974).
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4,6.14.  Hunid-Grevigh Opattukara (P ).

This agroclimate is found in the greyiskh
alluvial soils of the Onattukara areas, 7These :
sollc occur in flat to gently slorlin; land and are
highly norous with limited capacity for retaining
water and fertllizers. Altitude of this zone is

lese than 30 m above MeSele

The two main crogping patterns of tihds zoue
are 7d, 0, and 0, Ta, Pﬂ4 Fry. The impertant crops
grown in this agroclimatic zone are paddy, coconui,
sesaram and tapioca., Consildering that the moisture
availability regime D supports the crowth of these
croso, and based on the soll and climatic reguiraucnts
of these crong described by ICar (1910), qdyer (1944) ond
rotti (197¢), it may be stated tiat they are suitable
to thisg zone., OSesamun can be grown herc when there
iz no prolonged heavy rainfall (Getober t©o May).
Tapioca may be grown by cnsuring a soil condition wich
no stagnation of water in the root zone. Cow-sea,
vegetables, groundnut, pulses ank fodder ¢rass can

algc be ¢crown in this zone (Anonymous, 1874).

4 eGell,

Thig agroclimatic zone is founx in © ¢ saline
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s0ils around the Vembanad lake., The g0il is meinly
acid saline., The altitude of the nlacesg in this zone
ranges from 3 m below M.3.L. to a few meters above
MeB3,L, The immortant cropping pattern in this zone

is Pd, O The most important crops are paddy and

3 "3°

coconut,.
The climatic condltions in thls zone are

similar to that of the zone DLa' It is reported that
tiege soile are suitable for the cultivation ¢i paddy
and that coconut is algo found to thrive well in
reclaimed 'Kayal' lands {(Anonyiaccs, 197u). Hence
these crons are c:itable for thls zone, Coié@sia @lso

can be crown in this zone (Anonymous, 1974).

L4616, mmiéuForegg ;Qﬁ;! SDFJ.'L'L

The altitude ©f the places in the zoune
ranges from 30/ to 1200 1 above MedS.Le The important

cropning pattern is L3 ?ﬁq ?ra Sp, e
1

The important crops are coffec, tea, pepoer,
cardamom, rubber, ginger, paddy, mango and jacits The
moisture availability regime and the goll tyoe arc
suitable for growing these crone., The altltude also
favours the growth of these crops excent mango anc

Jjeck. HMango and® jack do not tolerate coid and




they are suitasble only for the lower elevations of
thls zone, Vegetables, potatc and sugarcance can

also o vrown in this zone (Anonymous, 1974),

The cronping patterns found in this szone

: i £ p SIS ¥ 1 €2
are Lda u’é Fx4' 1:’(23 L’é Léi' O)_)B L

3 0«!}' L_‘«; 04 Pdé ‘I‘aé‘

coconut, tapioca, rubber, pepper, arecanut, cocoa,
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mango, jack, cashow, ginger and banana. The altitude

of the zone does not exceed 600 m abive MiSe.Le A8

the M~ is pertumic the crops suitable for E type of

1N are suitable to this zone rrovided the altitude
and the soill tires agree, Considering the altitude

and so0il tynes ol tids pone and also taking into

account the environ ental conddtions ragaired for oo

important crono revealed by Table 7, Pottl (197¢),
atyer (1944) and Kerala Agricultural Univerczity (1v
it is conciuwded that the crops are suitable for tid

ZONEC,

©3)

S

jagetables, pulses, nutmeg, cinnamon, clove

and fodder grag: can clgo be grovn in tiis =one

{Anonymous, 1474),
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4.6.10. Per humid-Fopegt loam (E.,J).

In general the altitude of the places in
this zone is within the range of 300-~1200 m above
MeBe.L, with the majority of the areas heclow 900 m
above MeS.Le, Other climatic conditions arc a:zmost
girmilar to that of the zone ELa' S0 the crops
suitable for the sone ELa can £ consiuerec

suitable for this zone also depending on their

adaptation to different altitudes amnx! soils.

The impsortant cropping patierns in this zone

¥
¥

arc L, °d, Fr, $p,, vy Oy Fre Spg Ly Uye

L, pd, Ta, G, and C, Ta, k4, Fr The important crops

3 4 3 4 4 4°
grown in this agroclimatic zone are paddy, coconut,
tapiloca, peprer, tea, cofiee, cocoa, and Ccarcainoi,
The environnmental conditions described by ICait (190.0),
Kerala Agricultural University (1903) and aiver (194.)
show that paddy and pepper are well sulted ior the
zone, and that coconut, tapioca and cocoa can be
grown economically uto about S0U m above Ml.bhele The
s0il and climatic coniitiones described by ICAR (18i()
further helps to undergtand that thles sone is

scitable for tea, cofiea, and cardamncii.

Vegetahles, potato and gugarcane can also

be cgrown in this zone (Anonymous, 1974).
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4.6,19, lUet-Laterite (F, a)-'-

The sltitude of the various places in this
mone varies from ¢C to 1020 m above M.S.L. ana the
majority of the arcas are elow 600 m above MeS.L.

The soil types are laterlte and browm o, dromoxphic.

The important cropoping patiern in this
agroclimatic zone is S;o3 L3 G 4° The important crops
are cardamori, tea, coffee, rubber, pe.per, taploca,
gincer and paddy. The altitude arw suil conditions
degeribed in Table 7 ghow that 8ll tlese cropc are
cuitable for this zone, As mentionced cariiexr ithe
climatic conditions of F type M 8 is svuitable for
growing tihese crors. Rubber grows well up to 60U m

above !l.S.L. and at hicher elevations cardamom is

hetter,
ulses, bonana, coconut, nutideg, cinnamen,
clove, cocom and arecanut can also be crown in this

sone (Anonymour, 1574) .

4QCQZG. Wetvvi?'crggg lgﬁ!} SFF].'Z"'

The altitude of this zone is 3LL=160U0 m
above MeS.Ls The im ortant cropping patierns are

o 43 ’ . RS
LB Pd4 Fx:4 Sp, and Sp3 L, 04. The important croups
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of thig zone are cardamom, tea, cofiece, pepper,
tapioca and paddy. The F type of MAR is suitable
for growing these crons. The soil and cliluatic
concitions described in Table 7, show that cardaman,
tea, coffce, pepper and paddy are sultable for this
mone anc that tapioca may be grown in the zone only

ur te an altitude of 800 m above Met.Ll,

Vegotables, potato and sucaicane can also

be growm in this zene (Gnenymoeuas, 19747 .

The present study has ladd ocut ¢ awisture
availability regirmes and hag identified 20 agroclimatic
zorce and 12 cropning patterns of Rerala, IHargreaves
et al. (1925) have pointed out the probleums faccd by
crop:s at different levels of Mal, His sug estions can
be amlied to the agroclimates of Kerale to arrive at
the following conclusions. A8 the dry (4) tyse of
moisture availability regimes are characterisged by 6
or more months with ¥Mal below 033, great care is
required cduring the six months for econcinlc cLop
~roduction in such areas, Fertilizers shwoudd not be
apnlied cduring this pericd unles: irrigation igc as:rured,
The perbumid () and wet (F) types of moisture
availability regives are characterised by 5 or more

ronths vith M2I above 1.,33. There i: a need, excest
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fcr rice, of good natural ané artificial drainage in

such areas.

There is no cxaggeratlion to say that about
5% oif cultivation of tapioca in Kerala is done on
sloves which in most parts of the world would be
cengidered unsuitoble for cultivation, It is widely
accentoed that the cultivation of tapicca cause scil
crosione, Thig is true for low rainfall arecs too, as
onc or two heavy showers are gufficlent to cause

cngiderable erocsion., Considerin: the economy and

a

fo0d nroblems of tho state it may not be wise to oitop
tanioca cultivation, at proper ooil conscrvation
neasurers have to be taken up when tapioca s grown
on the clones, -specially of the subouwsndd (C), mumid
(2), verbumid (E) and wet (F) tyses of moisture

avaliability regimes,
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5, SUMMARY

The nresent study was carried out for
delineating the various agroclimatic zones of Kerala
and for identifving the cropping patterns for the

different zonecs.

Meteorological data were collected for 11l
stations of Kerala Agricultural Universgity, 7
stations of India Meteorological Department anc o2
stations maintained by the State Governmoent and
other agencies, Soil and crop data were coilected
for the whole state. Results of the analysec of

various data are surmarised as follows:
5.1. Agroclimetic Features

The meteorclogical data collected consist
of data on rainfall, temperature, humidity, wind and

sunshine,

The average annual rainfall for the state
is 290€ mm. The spatial distribution maps show that
the annual and S.W,. monsoon rainfall increase £rom
south to north, while !1,E, monsoon rainfall increases
from north to south, During winter it increases

slightly from north to scuth, During sumer the
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rainfall is found to increase £rom both northern

and southern parts of the state to Central
Travancore, Among the stations, Chinnar shows the
lowcst mean annual rainfall of 665 rm. There are
four pockets of high annual rainfall emceeding

4000 nm. They’are in and around Wynad, Neriamangalam,

Idukki and Ponmmudi.

studies on the coeffiicicent of variation of
annual and seasonal rainfall show that the annual,
S.ile moOnsoon, li.k, monscon anc winter values whow a
reverse trend when compared to the gpatial
distribution of wmean rainfall., The summer values
increase clightly f£rom south to north, In gencral,
the annual CV for a station is smaller than the CV
for the scasons., Annual CV is lowest at Calicut (14%

while it is highest at Velur and Chinnar (44%),

OLnalynls ol tomp<rature date shows that the
monthly average of aisdnas tenperature 1o lowest in
Iaukki (12.1°C) while Lihe aonthly average of maximum
tempcrature Lo hichost in Palghat (37.5%C) . Cochin
has a ten crature range of U.2°%C, viercas . wighat,

Pattanbi and Punaler have o range about twice this

value,
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The highest mean annual relative mmidity
in the state was observed in Allenpey (80%¥) while
Palghat has the lowest value (70%). The highest
relative humidity was observed in June, July or
August while the lowest is in January, February or
March. The monthly means of relative humidity vary

from 51% {(ralghat) to 91% (Calicut).

Palghat, Alleppey, Cochin and Calicut have

recorded highest wind speeds in the state.

Mean bright sunchine hours in the state vary
from € to 10 hours during January tc March, while the
vaiues are very low and ranges between 2,8 and £ hours
during June to Noveuber, Maxinum possible hours of
sunshine vary from 11,4 hours {in December) to 12,8

hours (in June and July).

The soil data obtained from the Soil Survey
Branch, Derartment of Agriculture, Trivandrum,
revealed that there are 10 broad grours of scila.
They are (1) red loams, (2) laterites, (3) coastal
alluvium, (4) riverine alluvium, (5) greyish Onattukara,
(¢) brown hydromorshic, (7) hyéromorohic saline,
(2} acid saline, (9) klack soils and (10) forest loams,
The important characters, limitations and gencral

managenent necde of the soil groups outlined by Soil
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Survey Branch, Department of Agriculture

(Anonymous, 1978) were summarised.,
5.2. Water Balance and Agriculture

The water balance elements such as potential
evapotranspiration (PE), actual evapotranspiration (AE),
water surplus (W) and water deficit (WD) ard alsc the
water balance indices such as huwnldity index (Ih).
aridity incdex (1a) an? index oi molsture adequacy
(Ima) of 14 renresentative statlons in the state were

computed on annual baais.

PE varies from 862 mm (Munnar) to 1757 rm
(Kottayam) among these stations. Its distribution
confirms the effect of altituGe on PE. AE varies firom
21 mm (Murnar) to 1569 son (Punalur). The coastal
stations have AP values between 12060 mm and 14LC mm.
Water surnlus varies fran 389 am (Trivandrum) to
2607 mn (Munnar). Water deficit ranges from 41 mm
(Munnar) to €14 mm (Chittur), The values of I, range
from 22.,8% at Trivandrum to 325,6% at Munnar,. Ia
varies from 4.8% at Munnar to 35,1% at Ghittur, The
annual Ima varies from C4,9% at Chittur to 95,2% at

Munnar, Among these 14 gtations, those situated north

of Cochin (except Mananthody), have I values less



than 81% while the rest have values more than S1%,
5.3, Agroclimatic Classification

jonthly values of moigture availability
index (MAI) were commuted as the ratio of 75%
probability rainfall to potential evapotranspiration,
Six moisture availability regimes (MAR) were proposed
and delineated following the guidelines of Hargreaves
(1971 & 1975). The moisture availability regimes are

ag follows:

Moisture
s1 Avallability
No. Criteria Regime (MAR) Syibol
1. € or more months with MAI
in the range 0,00 = (.33 DRY A
2e 5 or more consecutive months
with MATI above 0.33 SENI=DRY B

3., 5 cor more consecutive months

<y

B~HUMID c

4]

with MAI above 0,67
4, % or more consecutive months

with MAI above 0,99 HUMID D
5. 5 or more consecutive months

with MAI above 1,.33 PERHUMID E
¢e 5 or more consecutive months

with MAI above 1.67 WET F
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The s0il types of Kerala were clustered
together in terms of their orgin, properties and
suitability to crops s0 as to form 7 soil groups.

The soil groups are as followss

Soil group Symbol Comstituent soll types
Red loans Rl Red loams
Laterites La Laterites, Lrown

Iydromorphic
Alluvial soils Al Coastal alluvium,

Riverine alluvium
Greyish Onattukara Ge Greyish Cnattukara
Saline scils Sa Acid saline, Hydro-

morphis galine
Black soilg Bs Black soils

Forest loams Fl Foregt loans

20 agroclimatic zones were identified by
superimposing the 6 moisture availability regines
over the 7 solil groups. They are AFl' BRI' BLa‘ BAl'

BBs' BFI‘ CRl‘ CLa' CAl' CSa' cFl‘ DLa' DAl' D:o'

D., D and FF

sa’ Pr1’ Fra’ Fr1e Fra 1°

5«4+ Cropping patterns

Crop dats obtained f£rom the Directorate of



Economics and Statistics, Trivandrum, was proces:ued
and it was found that there are 12 major important
crops in Kerala (each occupying an area more than
30000ha), They are rice, coconut, rubbexr, tapioca,
cashew, penper, coffee, mango, arecamut, jackfruit,
cardamom and tea wvhich altocether oocupy ©7.54% of

the gross cropned area,

The cropping patterns resent in the state

were identified according to the method described by

National Commission on Agriculture. The crons and
their areas were coded using crop synbols and

numerical subscripte resnectively.
The codes for crons are as follows:

cren Croo Symbol

Paday Pd
Oilseeds other than grourdmut
{including coconut) o

Plantation: other than spices and

coconut L
Fruit nlante Fr
Erilces So
Tanicceo Ta

The area of crops are denoted as followss
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Area coverage (% of grogs cropped area) Numerical

gubscripts
7C or more 1
50 = @69 2
30 - 49 3
10 « 29 4
legs than 10 5

It was found that there are 12 cropping
patterns in the state, They are p»ut under three najor
groups. The 3 major groups, the individual cropping

patterns and the nlaces coming under them are ¢given

Halow.

Major group Cropning pattern laces under
the cropping
sattern

1, Mainly rice Pd3o4Fr4 Malappuran
districe
& Trichmr
szo4 Palghat "
96304L4 Frnaimlam "
P 3 0 3 Allepiey ®
2, Mainly cocomut Fr404Pdésp4 Cannancre *

{: Kasaracod "

0,Pd, Fr, Sp, Koghikode "



03?84964Pr4 Guilon district

& Trivandowu ¥

3. Mainly nlantations

other than cocomut L td4F:4op4 Wynad district

Sp3 3 4 Major part of
Idukki cistrict,
L,Ta, Eastern halves of
Devikulamn,
Udumbanchola and
Pecrmed taluks
in Icdukki
district,
L.,04Pd4 2 Kottayam district
LBPd Ta Pathanamtiicta *

5.5 Bultability of Cropning Patterns

The environmental conditions prevailing in
the 20 agroclimatic zones were examined amd uhe
suitaulilty or the cropping patierns for eaci: agro=
ciimatic zone were discusced. The scll and climetic
conditionge favouring the growth of the varicus crops
suggested by varilous sclentlsts, rescarchers and

avthors woere elso considered for this purposo,

An examination of the climetic conditions of

115
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Kerala revealed that, all the places coming underxr
the moisture avallability regimes C, D, E and F
(except the Cpy area near Marayur) are climatically
suitable for growin: the majority of the important
crops of Xerala i.e, paddy, coconut, rubber,
tapioca, ceshew, perver, coffee, mangc, arecanut,
cardamom, teca, ginger, cocoa, banana and sesanmum,
These crops may be grown in these places »rovided
the qltitncde and seil type are in agreement with the

cromne' recuirements,

The information obtained by examining the
cultability of the cropping patterns £or each of the

20 agroclimatic zones are summarised as follows.

It is found that the cropping patterns
existing in almost all the agroeclimatic zones arc
sultable for the zoncz. Very few crops were fourd
unsuitablc for these zones, Cocomut do not appear
to be suitable for Semi dry-Black soil (BBS) zone and
the eastern iarts or semi dry=-Laterite (BLa) zone in
Palghat. Rubber lc not a congenial cro; for Sezmi dry-
Torest loan (BFl) oone,  !Mango and jack are not
suitable for the hich altitude areas of Humid~Forest
loam (D_.) =zone, Coconut, taploca and cocoa are

rl
suitable only up to 900 m above M.S.L. in the Per
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hunid-Forest loam (EFI) zone, In Wet~Laterite (FLa)
zone rubber grows well upto 600 m above M,S.l.,
while cardamom is a better crop for the higher
clevations of the zone, Taploca is not suitable
for areas 800 m above M.S,L. in the Wet~Forest loam
(FFl) zone, It is also found that the important
crops except tapioca of the Dry-Forest loam (AFl)
zonc appear to be not suitable for the zone. It is
felt that a detailed study with a denser network of
meteorolocical gtationce is necegsary for examining
the suitability of crops tc the zone Sub humdd-

Forest loam (cm) .

It also appecrs that crops such as millets
with low water requirement should be given more
importance in the zones Semi dry-Black soil (BBS)

and Dry-Forest loam (AFl)'

Creat care 1s required f£or six months for
economic crov production in areas with Dry (A) type
of MAR, There is a need, oxcept for rice, of good
natural and artificial drainage in areas with Pere

mumid (E) and Wet (F) types of MAR,

In order to reduce the so0ll erosion caused

by growing tapioeca, it is suggested that proper scil
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conservation measures have to be taken up when
tapioca is grown on the slopes, especially of the
subhumid (€), humid (D), perhumid (E) and Wet (F)

types of moisture availability regimesg.
5.6« Suggested Future Work

The present study is of pioneering nature
in the sense that data from about 100 stations in
the state were collected for a period of GC years
and a rational scheme of agroclimatic classification
is aprlied, It is hoped that this will contribute
to the development of better cropning systems and

practices.,

liowever, the climate and crop data are not
available in the form and length required for a more
readlistic analysis., Weekly water balance and water
avallability perlods may give & better insight to the
agroclimatic potential of the state, Fulure work is,
hence, suggested bosed on weekly data. Crop specific
agroclimatic clascification may also be attempted.
Kerala is a landmass of wvariable topograpiy and it is
felt that the present network of agromet stations isg
not enough tc hring out the varlous agroclimatic
conditions of the state, Hence a denser network of
agromet stations is the urgent need for develoning a

data source for future work.
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APPEIDIX « I

lolsture aveilability index (MAI) (on monthly basis)

Statidns Months
Jan, Feb. Mar. Apr. May Jun. dJul. Aug. Sep. Oct, Hov. Dec,
(1) (2) (3) () () (6) 7 {8) (9) (10 (11) (12) (13)
Pormmadi Coa00 GalOC Co07 C.84 o8B0 3,78 3,92 1,53 2.90 4,90 1.12 .00
Varkala Ce00 UToll 0a09 Go30 C$o91 1,51 1,55 1,06 055 1.20 $e51 (.06
Attingal 0e00 000 0a03 Q.41 0458 1,74 1.33 0.6l $.38 1414 (a6l 0.05
Hedumangad TeD0 CoO0 0Dald 0.68 0466 1,51 1,29 0,72 0.55 1.57 (.95 0.14
Trivandrum Ce01 Co00 Ca0% 0a4€ (.64 1,39 1,04 0,5 038 1427 UCu76 0412
Rarunagappally C.00 G.00 0402 037 GeS1 2.52 2,11 1,11 C.6€ 1.3C Ca61l 0407
Punalur De0C C,006 0425 DT,98 0488 2.50 2.66 1,62 €87 2418 1.068 0,04
Kottarakkara CeQC C,00 Ga05 (o851 Ca€3 2.42 2465 137 UGl 1450 0470 G.07
Aryankawvu 0e00 C.00 .18 0,36 C.29 2.35 2,16 1.50 (474 1.75 0,99 04,17
Quilon 000 C.00 0,05 046 0.02 2,79 1.77 (.90 (.56 1425 €72 0G.02
NHilamel Ce00 000 0,09 GCaT5 G600 2,39 1.80 1.1€ (.53 1.64 0C.39 0.00
Paravoor 0.00 0,60 C.01 0428 (61 1,97 1,20 (.50 (.35 1,07 G52 0.0C
Pathanamthitta 0,00 C.C5% (.28 (.0 1e24 2.74 2,04 1,90 1.,1€ 2.20 C.96 C.l4
Konni Ce00  0u05 Gu3% 1.12 1,10 2.84 3.11 2,15 1,11 2,07 092 L.16
Adoor Col0 0,00 Cold (1,12 (74 2442 2,63 1.65% Ue9d 1465 Uebti Goll

Thiruvalla 0,00 0.00 (o060 Cod2 0402 3,02 2.74 1,02 1.12 1.47 OG89 (.09



Appendix - I

{Continued)

(1)

(2)

(3)

(11)

(12)

(13)

Arukutty
Shertallai
Alleppey
Ambalapuzha
Chenganmur
Haripad
Mavelikara
Kayamkulan
Valkom
Palai
Ettunanur
Lottayan
Kanjirappally
Changanacherry
Chinnar
Marayur
Munnax
Devikulan
Vandenmedu

Auindly

C.00
000
C.CC
C.CC
000
G400
Ca0C
a0
CuCC
000
0.00

0

»
SR

<Q

oo

. .

oo
8 <Y O

0
.
O

Ue 00
C.CO
C.CU
0e00
Ca00
0.01
.00
CaCC
0.02
000
Cl.CC
C.00
CeCC
G L0
Ta01

CQGQ

0.04
0.03
0.06
Ce07
0,09
0.0¢
G0l
6.07
Co0d
0.24
C.11
Ca0E
0451
)
C.0C
0400
0,08
£.00
£.,05

JelY

oy

L2

W

L
W oW
w

fa)
[ ]

~3

P W2

~3

S
.
S

1.49
1.3¢
1.01
1.55
1.2
1.7¢
etk
l.24
1e22
1,99
1426
1.65

o
@ o En

l.64
0.57
ledl
ek’
3.09
1.56

-

J..&)a‘.

- ..

0,72
eG4
o268
CeB5
1.09
e TY
Cel7
UeTU
Cabl
133
CeS7
C.81
1.17
Lal7
CedY
1.23
Lol
1.23
Lebig
1.03

Ce04
Cals
J.10
Uel?
Uall
Gel7
Cel2
C.04
007
Cely
oG
Uell
(419
Leldil
CaC7
Le26
Le UL
.16
Lel®
Ce2é



Appendix -« I (Continued)

(1) (2) (3) (4) (s) (6) (7) (8) (9) (100 (11) (12) {(13)
Peermade 000 0o00 Col7 0od7 Qb6 7478 BaB3 5,08 2.94 3.53 1.43 C.05
Santhanpara Cel0 0,01 0,07 Cod2 0Codd 1.89 2,19 0,828 0U.64 2.56 1,77 0.37
Velur Ce00 Co05 0,00 057 0.41 2.94 3,14 2.40 1.05 1,13 1.00 0,00
Karikode CeO0 D00 017 088 1,18 4.38 4,47 2.50 1.52 2.44 (.92 0,09
Malayattur CalD0 0,00 016 0,65 (79 3.82 4,09 2.76 1.40 1.67 0.66 0,01
Parur De00 GO0 0,00 0,24 0,64 3,34 3,24 1,98 1.01 (.93 036 0.00
Perurbavur CeO0 GCa00 0.01 (.32 0,60 3.81 3,95 250 1.,1C 1,64 0.53 0,01
Alvaye 0a00 CeO0 0,01 0.25 Co70 4.16 4.15 2.25 0,91 1,37 0C.49 0.00
Muvatturuzha 0400 C.00 Ca08 0,55 081 3,73 3,93 2,60 1.20 2,01 0.80 0,08
Exrnakulam Ce00 Cul00 0a02 0429 0,97 3488 3438 1,94 Cl85 1.4t (.50 0.02
Cranganore DeC0 000 Q.00 0422 0.89 3,90 3.80 1.98 1.26 1.11 G444 0.00
Mukundapuram CeOC 0400 0,00 0a16 (0075 3492 4,20 1.95 (.83 1.10 (.31 0,00
Trichur 000 0L,0C 0400 0l15 Ca72 4401 4.18 2,36 B.869 1423 (.30 €00
Thalappilly 0.0C 0.00 0400 Cal7 0.5% 340 4,17 2,13 053 1.01 $.39 0.LCC
Ollukkara 000 D400 0o00 0.13 CodC 2461 4,66 2419 04,77 0.90 G20 0,00
Chowghat 000 0,00 C.00 0.29 0T 4442 3,92 1,02 1,05 1.24 «57 0,0C
Triprayar Cel0 Q.00 0 00 0Calf Co90 4035 4,25 1,92 U906 1.27 (o442 GC.00
Alathur Ca00 Co00 D00 Gol3 0435 2434 4,00 1461 Cedb 1.02 Led3 (.00
Palchat CalU Ta00 Co00 0Wolf o33 194 3,89 1,77 UaB3 (.95 (46 0,00
Parali CalC Call Coll Ca27 a8l 2430 4424 2401 Cul5 1447 (Ca23 (.00
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{continued)

(1)

(2)

(3)

(4)

(3)

(10) (113

(12)

Ottappalam
Cherpulassery
Mannarghat

Chittur

Perinthalmanna

Ponnani
Manjeri

Thirurangadi

Nilambur
Calicut
Quilandi
Badagara
Kuttiyadl
Vythiri
Telechery
Cannanore
Irikkur

Taliparaba

Payyannur
Hosdurg
Kasaragod

C.C0
(00
Ce00
C.0C
Cl.CC
CaC0
C.00
.00
CaCC
G.CO
G.00
0.00
C.00
C. 00
C«00
0.00
C.00
C.00
Ce 00
GO0
0400

CaC0
0,00
0.C0
C.00
G.00
.00
0.0C
(el
CaG0
C 00
Ca00
Ca.C0
000
0.C0
0.0C
(1,00
Ca0C
Ce0O
Ge 00
C.00
0.0C

S
Ve

0,00
C.CO
D00
C.C0
Q.cC
0,00
G0
C.00
C.LC
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APREITNIX - IX

Seventy five ncrcent probability rainfell (mm) and potential evapotransplration (mm)
(on monthly basis)

Months

Statlons TEQI  womee—
Jane. TFebs Mar. Anre. May Jun. Jul. Auge Sep. Octe liove Dec.
(1 (2) 3 {4) {5) (6) (7) (8) (s} o) 11 (12) (137 (14)
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M 75 72 oz ec S4 79 74 74 73 73 74 75
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Attingal % 0 ¢ 4 65 94 238 17¢ 5§ £ 160 83 7
Y 136 129 188 179 le1l 137 134 132 137 14¢C 135 i3g
Redunangad b4 c 0 22 1Co 150 21C 172 96 74 210 127 19
4 135 136 189 160 151 142 133 133 i34 139 133 133
Trivandrun x 1 C & 72 103 202 142 74 52 175 163 17
y, 139 136 ise 127 161 145 13¢ 13¢ 137 138 135 13¢
Karunagaﬁally x 0 C 3 5% 144 333 27 145 02 122 &3 1¢
Ve 14¢ 12¢ 155 161 i5% 132 132 121 140 123 13% 139
Punalur % G a4 10y 146 3¢e 354 220 iZo 3¢9 142 €

Y 13 130 162 i3 1cS ial 153 136 i4¢ i4l 131 1386



Appendix - II1 (continued)

(1) {2) (3) (4) (s) (6) (7) () (o) (10} (11) (12) (12) (14)
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Yy 110 112 149 157 161 134 128 12¢ 13¢ 137 130 134

Quilon x ¢ O 7 74 130 360 234 117 79 76 57 3
v 133 127 152 160 150 129 132 130G 140 141 134 138

Nilamel X 0 0 15 121 1378 325 239 155 74 229 51 o
v 13¢ 122 166G 162 164 136 133 131 139 140 132 138

Paravoor x C N 1 4% 57  26C  16C 74 46 15C 7¢ G
vy 136 120 182 18¢  iT¢ 132 132 12 13¢  14C 134 138

Pathananthitta x 0 6 45 140 204 337 3C% 249 162 31z 127 1€
¥ 134 133 160 161 1¢S5 145 130 131 14C 142 132 133

Konni x o 7 s6 181 191 412 408 200 156 294 121 13
v 135 137 161 162 165 14T 131 130 140 142 131 132

Adoor X 0 s 23 19 122 341 34 218 131 235 116 14
y i3¢ 137 1C¢2  1¢l 16t 141 131 13c 14C 142 132 133
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Appendix - II (Continued)
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Appendix - II (Continued)
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Appendix - II (Continued)

(1) (2) (3) (4) (s) (6) (7) (c) (9) (10) (11) (12) (13) (14)
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(1) ( (3) (1) (s) (6) (7) (&) (5) (10) (11) (12) (13) (14)
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Y 133 139 161 160 168 142 126 125 136 140 131 132
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Manjeri b4 0 G v 40 62 485 605 251 85 167 54 ¢
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Appendix - II (Continued)

(1) (2) (3) (4) (5) (6) (7) (%) (s) (10 (11) (12) (13) (14)
Vythiri b4 0 0 5 67 54 663 1018 468 174 165 45 4
Y Qo 79 102 104 111 &7 75 77 £3 86 82 €3

Telechery b4 0 o 8] 16 1 684 727 311 €5 100 27 0
137 134 162 162 176 147 132 130 140 142 134 136
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Irikkur X o 0 20 92 €13 857 436 13¢ 167 46 0
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ABSTRACT

An investigation was carried out for
delineating the various agroélimatic zones of Kerala
and for identifying the cropping patterns for the
different zones. Meteorological data wexe 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
representative stationc in the state were computed and
pregented on annual basis. 8ix moisture availability
regimes (MAR) were proposed and delineated following
the guidelines of Hargreaves (1971 & 1975).

Twenty agroclimatic zones were identified by
suserdimpousing the six molsture availability regimes
over seven so0il groups. The zones are (1) Dry-Forest
loam (Ag,J), (2) Semi dry-Red loam (B.,), (3) semi
dry-Laterite (BLa)' (4) Semi dry=-Alluvium (BAI)'

(5) Semi dry-Black soil (Bas), {(6) semi Ary-Forest
loam (BFI)‘ (7) sSub humid-Red loam (ch)' (8) sub

humid-Laterite (C, ), (9) Sub humid-Alluvium (C,,),
(10) Sub humid-Saline (C. ), (11) Sub humid-Forest
loam (Cp,), (12) Humid-Laterite (D, ) (13) Hmid-



Alluvium (DAl)’ (14) Humid=-Greyish Onattukara (DGO)’
(15) Humid-Saline (Dg.), (16) Humid-Forest loam
(Dpy), (17) Per mmid-Laterite (E, ), (18) Per humia-
Forest loam (EFl)' (19) Wet~Laterite (FLa) and

(20) Wet~Foregt loam (Frl). Twelve cropping patterns
of the state were also identified,

Suitability of the existing cropping
patterns for the agroclimatic zones were examined, It
is found that the cropping patterns existing in almost
all the agroclimatic gonesg are suitable to the zones.
Cocomut is not suitable for BBs zone and the eastern
parts of BLa zone, while rubber is not congenial for
the zone BFI' Mango and jack are not suitable for the
high altitude areas of DFl zone, Coconut, tapioca and
cocoa are suitable only up to 900 m above M.S.Ls in the
F1° In FLa zone rubber grows well up to 600 m
above M.S.L., while cardamom is better for highex

zone E

elevations. Tapioca is not sultable for areas 800 m
above M,S3,L, in the zone FFl' The important crops
except tapioca are unsuitable for AFl gone, It 1s

felt that a detailed study with a denser network of
meteorological stations is necessary for examining

the suitability of crons to the zone CFl' Crops such as

millets with low water requirement should be given more



inportance in the zones like BB' and 1&.1.

Dry (A) type MAR demands great carz of
crops at least for six dry months, Perhunid (E)
and Wet (F) types of MAR damand proper drailnage
for erops except rice, Propar soll conservation
measures have to be taken up when taploct iz
growm on the clorpos, copecially of the Sub hundd (C),
Humid (D), Perhumid (&) and ¥ot (F) types of moisture

availability regirocsn.
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