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Soil is one of the most im portant nonrenewable basic natural 

resources of any country. A gricultural prosperity of any country is to 

a great extent dependent on judicious use of soils and rational 

application of soil data. Knowledge of soils in respect of their extent, 

d istribution, characteristics, problems, potentials and suitab ility for 

various land uses have been of great importance. Evaluation of land 

for land use planning is a consequent step follow ing soil survey and 

mapping process. In the recent past, it has gained high popularity in 

almost every land development programme.

The need for a scientific approach in inventory and optim um  

use of land has never been greater than at present, when rapid 

population growth and urban expansion are m aking available for 

agriculture, land, a relatively scarce com m odity. Growing trend of 

industrialization and civic needs are also creating increasing challenges 

for the present scarce land resource.

W ith the increasing demand tor rood, rodder and ribre, there is 

overuse or fau lty planning of land use that results in soil health 

hazards such as soil degradation, thereby declining the soil quality. For 

m aintaining the soils in a state of high productiv ity on sustainable 

basis, there is a need for rational use of the soils, w ith  respect to their
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suitab ility for optimum land use planning, especially in terms of their 

land capability, land irrigab ility  and crop suitab ility.

P roductivity of soils vary w ith  the type of crop grown; some 

plants being able to w ithstand soil drainage or soil fertility  conditions 

which others cannot, and to give econom ically satisfactory yields 

where other plants cannot survive (Riquier e t  al. 1976). Further, a soil 

which qualifies for a high productiv ity index for one crop, m ay have 

only a low  index for another crop.

Land evaluation is the assessment of land performance when 

used for a specified purpose. The principal objective of land evaluation 

is to select the optimum land use for each defined land unit, taking 

into account both physical and socio-economic considerations and the 

conservation of environmental resources for future use. Land 

evaluation is used as a tool for developing land use plans for land 

development and management (Reddy e t  al. 1990).

The criteria for evaluation of soils on the m ajor agricultural 

resources have been subjected to revision by ditterent workers. The 

extent to which soil and site characteristics can influence actual 

productiv ity is to be precisely defined.

The introduction of high yield ing varieties launched by green 

revolution in 1970’s resulted in increase in irrigation facilities,



3

associated w ith  high usage of fertilizers and pesticides. The production 

showed an increasing trend. But this increase is alw ays associated w ith 

the pollution and environmental degradation. A t present m ajority of 

land resources are degraded and needs an im m ediate attention and care 

before they loose their resilience. Under these conditions, a proper 

knowledge of the soils, their extent, d istribution, characteristics and 

their use potentials gain prominence in optim izing land use on 

sustainable basis.

The unique combination of clim ate, physiography and 

vegetation of Kerala provides a wide d iversity in  soils. The fertility  

problems of Kerala are so complex and diverse that it is not possible 

to copy the result obtained by research in one soil type to another 

satisfactorily.

O nattukara forms a unique agro-ecological region distributed in 

the taluks of Karunagappally in Kollam district, K arthikapally and 

M avelikkara in Alappuzha district. In olden days, this region was 

considered as O nam -O ottum k a ra  (meaning “ushering p len ty” ). But 

now it has become an area of low* oroductivitv w ith  manv constraints
X J  ■/

lim iting production.

The soils of this region exhibit m arked variance in their 

properties. Hence a systematic survey and evaluation of the soils w ill 

provide necessary data for interpreting these soils in terms of their
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su itab ility for optimum land use planning especially in respect of their 

land capability , suitab ility for irrigation and for growing/raising 

different crops. This w ill not only help the farmers but also the 

administrators and policy makers to make best and immediate use of 

soil resource data for m aking optimum land use recommendations for 

the area as w ell for rational resource allocation.

W ith  the above goal, the present study was undertaken to 

estimate the extent, distribution, characteristics and use potentials of 

the soils of the O nattukara region w ith  the fo llow ing objectives.

• To evaluate the major soils of the O nattukara region based on the 

principles of land evaluation after conducting a broad 

reconnaissance soil survey.

• Preparation of a soil map of the region for further interpretation.

• To produce a land capability map based on soil/crop suitab ility 

ratings.

• Evolving a potential land use plan for the region in comparison 

w ith  the present land use.

It is hoped that the present study would open up avenues for 

further investigations on land evaluation, crop su itab ility and other 

management aspects for sustained use of soil resources data to the best 

advantage.





N ot much w ork has been done in Kerala in  evolving a system of 

land evaluation and soil classification on the basis of productiv ity 

parameters. Identification of productiv ity parameters for various crops 

and the interpretation of the soil survey data for the sustained use and 

cultivation of these crops w ill definitely open up new  areas of research 

application.

The criteria for evaluation of soils on the m ajor agricultural 

resources have been subjected to revision by different workers all over 

the world. The extent to which soil and site characteristics can 

influence actual productiv ity is to be precisely defined. The socio

economic factors which affect crop productiv ity also need to be 

studied. In this chapter, an attempt is made to review the works 

carried out till recently on land evaluation and soil classification.

2.1. Systems and methods of land evaluation

Storie (1933) evolved a system of classification of soils based on 

productiv ity index. The Storie Index expresses num erically the relative 

degree of su itab ility or value of soils for general intensive agricultural 

land use. The rating is based on soil characteristics and is obtained by
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evaluating on ly four factors, v iz ., depth, texture, slope and drainage. 

The index rating is obtained by m ultip lying the above four factors.

The FAO (1976) defined the concept of land utilization types 

and suggested the classification of land for specific use. The 

classification itself is presented in different categories: orders, classes, 

subclasses and units. There are two orders (‘S’ for suitable and ‘N ’ for 

unsuitable which reflect kinds of suitability. There are three classes 

(S,l-3) under the orders ‘S’ and two classes (N, 1-2) under the order 

‘N ’ reflecting the degree of su itab ility  w ith in  the order. The appraisal 

of the classes w ith in  the order is done according to evaluation of land 

lim itations or the main kinds of improvement measures required 

w ith in  classes. The lim itations are ‘c’, clim atic lim itation , ‘t ’, 

topographic lim itation, ‘w ’, wetness lim itation , ‘n ’, salin ity lim itation , 

‘f ’, soil fertility  lim itation and ‘s’, physical soil lim itation . T hey are 

indicated by symbols using low er case letters follow ing the arabic 

numeral used for classes.

R iquier e t  al. (1976) developed a system to evaluate productiv ity 

and potentiality which is an improvem ent over earlier methods. They 

considered nine factors for determ ining soil productiv ity, moisture, 

drainage, effective soil depth, texture, structure, base saturation, 

soluble salt concentration, organic matter content, ion exchange 

capacity, nature of clay and m ineral reserves. He considered 

productiv ity as a function of the intrinsic properties of the soil, firstly
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as involved in the process of describing the soil profile in  s itu  and 

secondly, by laboratory analysis. Productivity is measured as a 

product of the above factors. Each factor is rated on a scale from zero 

to 100, the actual percentages being m ultiplied by each other to obtain 

the productiv ity rating. The resultant index of productiv ity also ly ing  

between zero and 100 is set against a scale placing the soil in  one or 

other of the productivity classes.

Shao (1984) reviewed the research on land evaluation in China. 

Land evaluation was in itia lly  based on climate, land form, vegetation, 

soil properties and hydrology. Subsequently, a land classification 

system was devised whereby land use was divided into five classes 

based on water, soil properties and current land use. This land 

classification was then used, together w ith  socio-economic 

considerations, to arrive at land evaluation conclusions.

W right (1984) described a system of agricultural Land 

Evaluation and Site Assessment (LESA). This system consists of 

evaluation of soil quality for crop production and assessment of sites 

for their economic and social v iab ility . Evaluation of soil quality 

involves land capability classification, identification of im portant farm 

land, soil productivity ratings and soil potential ratings. Site 

assessment identifies factors other than soils, that contribute to the 

su itab ility of an area for retention in agricultural use, such as land use 

regulations, agricultural v iab ility , alternatives to proposed use,
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com patib ility of proposed use w ith  existing adjacent land use and 

regional development plans.

Chang and Burrough (1987) used Fuzzy reasoning, a new 

quantitative aid for land evaluation in a land evaluation exercise for 

su itab ility for apple growing in the Liaotung peninsula of N orth East 

China. Methods of fuzzy reasoning were developed for situations akin 

to those found in soil survey and land evaluation, where a decision 

about land su itab ility is often coloured by inexactness, com plexity and 

differences of opinion. The basic ideas of fuzzy sets and their relevance 

to soil science are explained.

Keulen e t  al. (1987) made quantitative land evaluation for agro- 

ecological characterization. This method is used for estimating the 

potential y ie ld  of crops using the knowledge of crop characteristics 

and the environment in which they are grown. This method can 

identify the lim iting factors and estimate the change in crop yie ld  if 

these factors are removed or reduced. The technique is a hierarchical 

analysis in which lim iting factors are elim inated at the highest level 

and then subsequently accounted for at low er levels.

Ahmadu (1988) devised a system of Land evaluation for 

irrigation in Bauchi State, N orthern N igeria. A  systems approach was 

adopted, in which land use types were designed and then matched 

w ith surveyed land qualities. The method follows the FAO
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fram ework of land evaluation. The land use types considered are for 

small holder irrigated farm ing and interm ediate technology 

cooperative farms, w ith  emphasis on the former. Several alternative 

cropping systems were investigated. M ajor conclusions are that (1) a 

system approach w ith  assistance for remote sensing can reduce the 

time of survey of relevant land qualities, which must be established at 

the beginning and (2) by em ploying two sets of criteria, in the first 

place to identify irrigable land and then to refine the classification of 

suitab ility, after which, land classification can proceed efficiently w ith  

m inim um  survey effort.

FAO  (1988) evolved Guidelines for land evaluation for rainfed 

agriculture. In this system, practical indications are provided for the 

planning and execution of the different stages involving land 

evaluation for rainfed agriculture. The procedures proposed are 

applicable at the local, regional, national or international levels.

Burrough (1989) proposed Fuzzy reasoning, a new quantitative 

aid for soil survey and land evaluation. According to him , the rigid 

data model consisting of discrete, sharp ly bounded in ternally uniform  

entities that is used in hierarchical and relational databases of soil 

profile, soil map and land evaluation classifications ignores aspects of 

reality caused by internal inhom ogenicity, short range spatial 

variation, measurement error, com plexity and imprecision.
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Rossiter (1990) described the Autom ated Land Evaluation 

System (ALES) as a fram ework for land evaluation. Automated land 

evaluation system is a m icrocomputer programme that allows land 

evaluators to build their own knowledge base system w ith  which they 

can compute the physical and economic su itab ility of land map units.

Sys e t  a l  (1991) discussed the principles in  land evaluation and 

crop production calculations. The assessment of land performance and 

objectives of land evaluation are described.

Johnson and Egan (1993) introduced integrated land evaluation 

as an aid to planning in the sugar industry in  Australia. A tripartite 

system of land evaluation was developed in three stages: crop yield  

predictions based on biophysical sim ulation modelling and local 

expert opinion, integration of biophysical and economic data using an 

expert system  and risk analysis of economic data based on biophysical 

and economic variables. The system was applied to four different land 

uses at two different sites in the Herbert R iver district of N orth 

Queensland. The results indicated that economic performance could 

be measured for a large number of spatially diverse land mapping units 

for the land uses examined.

Sm yth and Dumanski (1995) developed a Fram ework for 

Evaluation of Sustainable Land M anagement (FESLM). An assessment 

of sustainab ility is achieved by comparing the performance of a given
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land use w ith  the objective of the five pillars of sustainable land 

management: productivity, security, protection, v iab ility  and

acceptability. A  classification for sustainability is proposed and plans 

for future development of the FESLM described.

Thom as e t  al. (1995) studied the cropping systems model 

PERFECT as a quantitative tool in land evaluation. The mechanistic 

cropping systems model PERFECT was validated for six different 

soils and used to evaluate land su itab ility of wheat cropping in a 

m arginal cropping area of Queensland, Australia. Using 100 years of 

clim atic data from the area and crop, soil and management parameters, 

sim ulations described the key  interactions of the cropping system. 

Using this process, the significance of k ey  components of the systems 

(climate, p lant, available water capacity, soil n itrate and soil loss 

hazard) were quantified. These quantitative data were then used to 

establish critical values for diagnostic attributes for land su itab ility 

evaluation in the area.

2.2. Studies based on different land evaluation systems

2.2.1. Storie Index soil rating

Koreleski (1988) studied the effect on the adaptation of the 

Storie index for land evaluation in Poland. Ffe observed that the 

Koreleski’s habital fertility  index gives results which agree better w ith
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farmers experience and soil productiv ity measurements than the Storie 

index, w hich  overestimates the adverse effect of any lim iting factor.

Lai (1989) made productiv ity evaluation of six ty four bench 

mark soils of India using the Modified storie index soil rating. 

M oderately deep soils occurring on steep slopes w ith  erosion hazards 

and salt affected soils were grouped in the non-agricultural category 

(Grade six). Most of the arid soils, poorly drained soils, soils of low  

fertility status (Ultisols, Oxisols and Oxic subgroups), clayey soils 

(Vertisols and Vertic subgroups) and sandy soils were placed in grades 

three and four. Soils of good productiv ity were graded two or one.

Singh and M ishra (1995) characterized three pedons for land 

evaluation located each in two toposequences in Bihar follow ing 

ratings based on the Storie index, land use capab ility and soil and land 

irrigab ility  classifications. The productiv ity and potential productivity 

ratings were also computed to evaluate the coefficient of 

improvement. The effect of topography w ith  gentle slope and rolling 

physiography showed identical soil development and impact on land 

evaluation, particu larly the actual productiv ity ratings.
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Vidacek and Vancine (1985) prepared land suitab ility maps for 

physical planning and land protection and reclamation in Croatia, 

adopting FAO land evaluation criteria.

Born e t  al. (1986) compared tw o different land evaluation 

systems based on quantitative and qualitative data for soils, cultivated 

w ith w inter wheat in Central France. The FAO  fram ework of land 

evaluation and a French numerical land evaluation system were tested 

by studying 20 fields of w inter wheat on luvisols and fluvisols, in 

Central France. The FAO system comprises a qualitative su itab ility 

classification based on land qualities and quantitative su itab ility 

classification based on detailed analysis of costs and benefits. The 

French system gives a rating num ber for each soil type according to 

various soil physical properties.

Kalima and Veldkamp (1987) made application of FAO 

guidelines on land evaluation for rainfed agriculture in Zambia. The 

importance of climate in land evaluation has been emphasized. The 

Zambian system uses sub-qualities w ith  rating options, crop type 

(single crop) and agro-ecological zone . The su itab ility classes consists 

of four suitable and three unsuitable classes.

2.2.2. FAO framework of land evaluation
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Rhebergen (1987) used the FAO fram ework of land evaluation 

in Botswana for the preparation of land su itab ility  maps at 1: 250,000 

scale. M oisture availability, soil drainage, salin ity and a lka lin ity affect 

land quality  ratings most strongly. It is difficult to produce land 

su itab ility maps from small scale soil maps.

The Seventh meeting of the East and South African Sub- 

Comm ittee for Soil Correlation and Evaluation (1987) held in 

Botswana considered the application of the FAO  guidelines on land 

evaluation for Rainfed Agriculture. Contributors from Botswana, 

Ethiopia, Kenya, Lesotho, M ozambique, Sudan, Uganda, Zambia and 

Zimbabwe describe experience w ith  the FAO  system and compared it 

w ith national system of land evaluation.

Chinene and Shitumbanuma (1988) conducted land evaluation 

and su itab ility  studies of the Musaba state farm in Zambia for the 

com m only grown crops using the FAO guidelines on land evaluation. 

N utrient availab ility and oxygen availab ility to roots were found to be 

the most lim iting land qualities. The soils being strongly weathered 

and lea .died, are low  m nutrient reserves, pFI and base saturation. 

Sesquioxides are high, resulting in high phosphate fixation. A 

matching of land qualities w ith  requirem ents of land use types 

showed that cassava and sorghum are the best suited crops.
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Mensvoort e t  al. (1993) carried out a coarse land evaluation 

exercise for the acid sulphate soil zones of the M ekong delta, V ietnam 

using the FAO  fram ework of land evaluation. N ine Land Use Types 

(LUT) are described, four based on rice, four on upland crops and one 

on forestry. The land requirements of these land use types are 

expressed in terms of their tolerance to soil acid ity and their 

hydrological requirements.

2.2.3. L a n d  E va lu a t i o n  a n d  S i t e  Assessment(LESA)

Googins and Kramer (1984) used the LESA system (Land 

Evaluation and Site Assessment) as an inform ation aid in farm land 

retention decisions. The system and its objectives are described and its 

potential use as an inform ation aid for planning decisions w ith  regard 

to farm land retention and conversion are outlined.

DeMers (1989) studied the importance of site assessment 

subsystem in land use planning. Results show that the two 

subsystems, while d istinctly separate, work together to plan the 

nroner use of a dwindling agricultural resource base. Supvestions arer  r  ' o  o  _ * o o

made for research methodologies to improve the final grading system 

of LESA (Land Evaluation and Site Assessment) to reflect local 

objectives more adequately w hile responding to the national need.
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Madero (1993) used the Autom ated Land Evaluation System 

(ALES) for the land evaluation of a farm in Tenjo, Colombia. The 

methodology is described and results are presented and discussed in 

terms of soil types, production systems and economics.

Y izengaw and Verheye (1994) discussed an expert system for 

land evaluation and its application in two test areas in Central 

Ethiopia. This procedure, called Land Evaluation for Central 

Ethiopia (LEU-CET) uses the fram ework of Automated Land 

Evaluation System (ALES). The study demonstrates the use of a 

computer aided decision support system as a basis for an efficient use 

of locally  available data and expert knowledge for a land evaluation 

system.

Rossiter (1996) conducted further studies on ALES and classified 

the land evaluation models and discussed how they take tim e and 

space into account and w hether they use land qualities as an 

intermediate between land characteristics and land suitability. Studies 

show that in the most complex case, land su itab ility for several land 

uses are interdependent.

2.2.4. Automated Land Evaluation System (ALES)
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Burrough (1989)used Fuzzy reasoning by a land evaluation 

exercise for su itab ility for apple growing in the Dalian W afangdian 

area of the Liaotung peninsula of N orth East China.

Dobberman e t  al. (1997) used Fuzzy set theory for soil fertility  

mapping of irrigated rice land in  Philippines. A  combination of fuzzy 

membership functions w ith  M onte Carlo sim ulation was used to 

produce maps of membership values for three soil fertility  classes and 

two m ultivariate soil fertility  qualities. Most of the area investigated 

had a high inherent fertility  potential and was rated suitable for 

intensive rice production.

According to M cBratney e t  al. (1997), applications in soil science 

which m ay be generated from ,or adapted to, Fuzzy set theory and 

fuzzy logic are wide ranging. N um erical classification of soil and 

mapping, land evaluation, m odelling and sim ulation of soil physical 

process, fuzzy soil geostatics and soil quality  indices are precisely 

defined.

M cSweeny (1997) discussed the advantage of the Fuzzy set 

approach in land evaluation. In fuzzy set approach, the class 

boundaries are not sharply defined, thus allow ing the possibility of 

partial membership to a class. A  new  approach Fuzzy relational

2.2.5. Fuzzy reasoning in land evaluation
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calculus is introduced to overcome the problems associated w ith  fuzzy 

set theory. This new approach is based on fuzzy relations between 

land qualities and land units.

2.2.6. Integrated land evaluation system

Johnson e t  al. (1994) discussed integrated land evaluation as an 

aid to land use planning in northern Australia. A  fram ework is 

presented w hereby both biophysical and economic factors affecting 

land use are included in the assessment. The method provides facility 

for objective comparison of mapping units, both between and w ith in , 

land uses. The presence of an improved inform ation base can have a 

positive impact on land use planning activities.

Johnson and Cramb (1996) introduced an integrated method of 

land evaluation that generates biophysical and economic measures of 

land performance using crop y ie ld  prediction, expert system and risk 

analysis. Four typical land use planning scenarios are presented that 

demonstrate the usefulness of the method.

2.3. Soil survey for land evaluation

Govindarajan e t  al. (1974) made a survey of the natural resource 

of Goa. Agriculture and present land use, soil genesis and
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classification, land capab ility classification and management 

recommendations were made.

N atarajan e t al. (1985) studied the soil and land use planning of 

Rameswaram island. The pH , electrical conductivity and compositions 

of water collected from shallow  open wells at six sites were studied. 

The suggested land use are shown in a small scale map (1:25,000).

V eltorazzi and Angulo Filho (1986) made characterization of 

soils of the R iberia de Iguage va lley  in the State of Sao Paulo by means 

of topographic indices. Five soil units from latosols, red ye llow  

podzolic soils and cambisols were characterized according to three 

topographic indices expressing gradient altitude and slope 

characteristics. The relative efficiency of the indices were discussed.

Bleeker and Laut (1987) described the result of a survey of 

Lockhant R iver Valley, Cape Y ork, Queensland . The area which is 

isolated and of lim ited accessibility was being considered for possible 

oil palm  development and cashew cultivation. The study concludes 

that the study area is less than satisfactory for commercial cultivation 

of oil palm  and that only 30 percent of the survey area m ay be 

suitable for cashew cultivation.

Eckelman and Raissi (1987) suggested soil evaluation maps as a 

fram ework for land consolidation programs. The new terms of
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reference involve the integration and harmonization of economic and 

ecological interest, especially where natural and intensive farmed areas 

are adjacent. Soils w ith high productive potential which should remain 

in food production need to be identified and mapped according to an 

evaluation model.

Gil e t  al. (1987)(a) conducted soil survey and land evaluation 

studies in the Marmolejo M anjibar (faen) regions of the Guodalquivir 

alley. The soils are divided into three units according to morphology 

and parent materials. Soils of unit one are fairly level and have 

developed in Holocene and Pleistocene sediments. Soils of un it two 

have a more undulating relief and have developed on argillaceous 

tertiary sediments.. U nit three include m ain ly h illy  soils subjected to 

selective erosion and developed on heterogeneous parent materials. 

Soil of the three units include Entisols, Alfisols, M ollisols, Inceptisols 

and Aridisols.

W osten e t  al. (1987) conducted a detailed soil survey at 1: 10,000 

scale to aid the estimation of the change in grass yields. Additional soil 

maps were derived from the original at scales of 1: 25,000, 1:50,000 and 

1:250,000. The physical properties of representative properties of these 

maps were interpreted in a sim ulation of yield  changes. The choice of 

scale has implications for the level of details of information.



The W W F Report (1987) describes the geology, topography, 

climate, vegetation and agricultural uses of 1320 square kilometers, of 

land close to the Korop N ational Park. The soils are classified and 

their physical and chemical properties discussed. Seven mapping units 

are identified based on land forms, geology and drainage. The main 

lim itations for agricultural development are steep terrain, low  soil 

fertility  and lack of roads. Recommendations include farm ing systems, 

settlement areas and location of new roads.

Deshm ukh and Bapat (1993) described soils from six different 

physiographic units, in Raisa district of M adhya Pradesh and 

calculated their production potential, coefficient of improvement and 

nature of improvement. The six soils, were, P l-Pathrai (Lithic 

U strothents) on hills, P2-Pipali (Typ ic U stochrepts), on plateau, P3- 

Saunter (Vertic Ustochrepts) in valley, P4-Chicklod (Typic 

C hrom uster ts )  in basin , P5-Padrai (E ntic  C h rom u ste r t s ) on piedmont 

alluvial p lain and P6 (Typic U sto ch rep ts )on dissected flood plain. 

Studies showed that soils P I, P2 and P3 were lim ited  by depth, P4, P5 

and P6 by organic matter, P3, P4 and P5 by texture/structure, PI and 

P2 by m oisture storage and PI and P6 by slope.

Verheye (1993) after general considerations on land use planning 

and resource management, discussed the advantages of planning at the 

micro watershed level, w ith  particular reference to Indian conditions.



Cavalieri e t  al. (1995) classified land according to the use system 

using a geographical inform ation system and the results compared 

with those obtained from a classification system. Soil characteristics 

and other factors were collected in a field survey.

Thompson e t  al. (1995) evaluated two of the most common 

mapping strategies (soil survey and grid sample methods) w ith  the 

variable rate of anhydrous amm onium application system in maize 

relative to conventional nitrogen application methods. This was done 

by evaluating the most appropriate method (or a combination of 

methods) that defines the observed variab ility  of soils, residual 

nutrients and crop growth and by testing for variations in maize yields 

and e c o n o m i c  performance between and w ith in  mapping strategies.

Zenkovich and M oroz (1995) made cadastral evaluation of land 

belonging to agricultural enterprises in Belarus. The study 

concentrated on assessment of land in terms of effective crop 

production on the basis of a comprehensive survey. This is envisaged 

vwith reference to land as a means of production, w ork ing medium and 

spatial operating base.

Baars (1996) conducted land evaluation studies for extensive 

grazing, to determine the potential carrying capacity of the W estern 

province of Zambia. A vegetative map was produced based on the 

studies.



Batjes (1997) presented a standardized dataset of derived soil 

properties for the 106 soil units considered on the FAO-UNESCO 1:5 

m illion scale soil map of the world. It was derived from a statistical 

analysis of the 4353 soil profiles held in the WISE (W orld Inventory of 

Soil Emission) database which was developed at the International Soil 

Reference and Information Center (ISRIC).

Demas and Brown (1997) discussed the shift of emphasis in soil 

survey from the conceptual and tacit methodologies of soil mapping 

towards increased utilization of computer generated maps and

statistical analysis of field data to make mapping decisions.

Dom burg e t  al. (1997) described a knowledge base system which 

assists in the design of soil survey schemes. The system  facilitates the 

full use of p rio r inform ation as well as pedological, operational and 

statistical knowledge. Models and algorithms are proposed to predict 

accuracy and the costs of the information tak ing into account 

differences in spatial variab ility  or sampling costs between sub regions.
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Natural Resource M onitoring and Assessment Group aim ing to 

provide soil and land inform ation details. Approaches include digital 

annotation to show soil and landscape mapping unit boundaries, 

major features and reference site locations or the presentations of



soil/land form mapping by overlaying the maps onto thematic 

mapping image base.

Soil survey staff (1997) carried out soil survey of A th iyannur 

panchayat in Thiruvananthapuram  district and Kodur panchayat in 

M alappuram district. Land capability and land irrigab ility  

classification and land evaluation studies have been made.

Verheye (1997) studied land use planning and national soil 

policies of Belgium. Accordingly, decision m aking on land use options 

is a current problem of modern societies. Adequate planning and 

decision m aking about land use is facilitated by a national soils policy 

fram ework. A  number of examples are given to illustrate the most 

relevant issues in national soil policies.

V oltz e t  al. (1997) investigated a method for mapping soil 

properties at a regional scale w ith  acceptable precision and cost. The 

study combines soil classification, interpolation and uses sample 

information from a reference area and simple soil observations over 

the region. The method consists of two stages. F irst is the prediction 

of soil properties at a set of sites covering the region by classifying 

each site according to the soil classification of the reference area and 

the second is by interpolating the predictions of the properties from 

the classes at the observation sites.
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Detailed soil survey of K akkur panchayat in  Kozhikode district 

has been carried out by Soil Survey staff (1998) and made soil survey 

interpretations.

2.4. Land capability ,irrigability, land suitability and crop 

suitability in land evaluation

Joseph (1982) conducted study on crop su itab ility in 

Thiruvananthapuram  district w ith  a v iew  to identify the areas suitable 

for the different crops and delineate the areas in  village maps. N ine 

soil parameters have been taken for evolving m ajor criteria for crop 

suitability. Land capability classification has been evolved based on 

soil survey data.

Chan e t  al. (1984) evolved a land evaluation system for rubber 

cultivation in peninsular M alaysia. The early  system was non- 

parametric and based on number and type of soil lim itations. Later 

systems were parametric and included the influence of climate. On the 

basis of current evidence, a land su itab ility system for rubber 

cultivation is recommended. To facilitate use of th ese systems, modern 

soil classification system has been used to describe the local soil unit, 

so that this technology can be transferred at a global level.

Kanzaira and Patel (1985) reported seven classes of land 

capability classification of the soils of Gujarat.
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Silva (1985) used a param etric approach for the evaluation of 

land su itab ility  for sugarcane cultivation in  Mexico. Geological, 

topographical, vegetational, morphological, physical and chemical 

properties were determined at specific intervals throughout the study 

area and analyzed by principal component analysis and cluster 

analysis. Four classes and ten subclasses of land su itab ility were 

established. The method was compared w ith  the USD A  classification 

of land capability into eight classes, in the Palaya Vincente region of 

Veracruz and gave satisfactory results.

Singh e t  al. (1985) undertook land capability classification 

studies in H aryana and recognized four classes (Class I to TV) based on 

their su itab ility for cultivation.

Soils of M aharashtra have been classified for their land 

capability by Patel and Ghoniskar (1985). T hey classified the lands 

under Class II and Class III which need proper soil moisture 

conservation practices and improved cropping systems were
_____t- ]„j  r___________   i_____ ________________  ___xcLuiiimciiucu iui suoicuncu. u u u  u iu u u tu u n . iviust ui nxc dica uixucx

high rainfall zone were occupied by Class VII and Class VIII lands 

where forest vegetation was present in large scale.

H arding e t  al. (1986) derived a methodology for qualitatively 

evaluating the current land suitab ility for rainfed Arabica coffee
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production in Papua New Guinea. The m ethodology is modified to 

enable evaluation of individual sites and also large area of variable land 

such as provinces at two levels of management inputs.

W eigel (1986) studied the potential and constraints of the soils 

of the M aybar/ W ollo area for agricultural development. D istribution 

pattern of soils are described, their crop su itab ility assessed and an 

agro-ecological development plan proposed. Present trends are 

extrapolated to the year 2010 and comparison made w ith  other parts 

of Ethiopian highlands.

A la ily  (1987) conducted evaluation of agricu lturally useful land 

in South W est Egypt. A  soil and land capability map has been 

prepared for part of the Sahara in South W est Egypt at a scale of 

1:10,00,000. Capability classes and subclasses are listed and im portant 

physical and chemical properties of representative soils tabulated.

Bourgeon (1987) described the agricultural potential of 

fersiallitic soils {red soils) in South India. The capability of these soils to 

support continuous and relatively intensive agriculture is shown by 

the h istory of semi-arid India.

Calvo e t  al. (1987) made land evaluation studies in a 

mountainous area of Golicia (North West Spain). They have discussed
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land capability, based on physiographic, clim atic and soil 

characteristics data. Land use su itab ility  maps are presented.

Embrechts e t  al. (1987) made physical land evaluation using a 

parametric method for application to oil palm  plantation in N orth 

Sumatra. C lim atic records, site and profile description and oil palm 

yield  of 36 plantations w ith  comparable management were collected 

and conducted studies. Six land qualities were used to estimate land 

su itab ility for oil palm and land index calculated using ratings 

attributed to each land quality. H igh ly  significant relationships were 

found between yield and selected land qualities and between the yie ld  

and land index. A land su itab ility classification based on y ie ld  is 

proposed. T hey observed that standard clim atic data, site and profile 

descriptions can be used to predict oil palm  yields very accurately.

Farshad and W ijnhond (1987) made land evaluation studies of 

the wet upland areas in Sri Lanka . Two representative areas in Kandy 

district and the main land use type to the wet uplands and wet

m idland regions of Sri Lanka are studied. The factors for rating crop
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condition and soil fertility. The requirements of the main crops like 

rubber, coconut, tea, coffee, cardamom, cinnamon and cloves were 

tabulated.
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Gil e t  al. (19 87) (b)made land evaluation of soils in the 

Guodalquivir valley, Spain using the variables of effective depth, 

erosion extent, slope and climate as prim ary characteristics and 

presence of stones, texture, exchange capacity and sodium saturation 

as secondary characteristics. Four capability classes were identified 

using 24 model profiles, each class being mapped using geo- 

morphological and edaphic properties.

Kanyanda (1987) used the land capability system of land 

evaluation in Zimbabwe, which consists of eight land capability 

classes. Its advantages and disadvantages are discussed and compared 

w ith the FAO guidelines for land evaluation for rainfed agriculture. 

The study was proposed in Zimbabwe to adopt the suitability 

classification.

K intukwonka (1987) evolved land evaluation for rainfed 

agriculture in Uganda. The Uganda method of land capability 

classification is closely related to the FAO and the United States 

Department of Agriculture systems, w ith modifications to suit local 

condition. Eight classes are defined. The method consists of the 

assessment of climate (m ainly rainfall), seven soil and three site factors. 

Land quality ratings were made.

Kuhand and Karwasara (1987) evaluated the semi-arid Central 

alluvial plains in Rhotak district, Flaryana for sugarcane, wheat and
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rice cultivation. They used the soil survey data obtained from 

interpretation of aerial photographs (on 1: 25,000 scale) and classified 

the lands as h igh ly suitable (SI), m oderately suitable (S2), m arginally 

suitable (S3) and currently not suitable (N l) for cultivation of 

sugarcane, wheat and rice.

Lekholoane (1987) form ulated su itab ility classification of soils 

and clim ate for specific land use in Lesotho. The results of land 

evaluation in Lesotho are based on study of eight key  agricultural 

soils. The land quality used in the Lesotho system include water 

availability, oxygen availability, nutrient availab ility, pH  , phosphorus 

availability, temperature and rainfall. The climate and soil 

requirements of maize, sorghum and wheat are discussed and a 

suitab ility classification of soil series for each crop is prepared.

V erheye (1987) conducted land su itab ility  evaluation in major 

agro-ecological zones of the European com m unity, and its application 

in land use planning and nature protection. The system provides a 

basis for assessing non-agricultural use and environm ental protection

Fletcher (1988) used the land use capability method of land 

evaluation for the New Zealand Land Resource Inventory (NZLRI). 

The survey classified New Zealand into approxim ately 90,000 map 

units each containing five sets of inventory inform ation (rock, soil,
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slope, erosion and vegetation). These map units are grouped into 925 

land use capability units w ith in  11 regional land use capability classes.

Khatter e t  al. (1988) have conducted land evaluation studies for 

agricultural purposes of Ej R ayan Depression, Egypt. The main soil 

characteristics considered as lim iting factors for agricultural 

production were local elevation, slope, soil drainage, profile depth, 

soil texture, CaC03 content, gravel content, soil structure, salin ity and 

a lkalin ity of soils . The soils were grouped into four capability classes.

C halla e t  al. (1989) conducted a case study of land evaluation for 

irrigation in Kanedi village, Dadra and N agar Haveli, M aharashtra. 

Based on land features and soil characteristics, the soil units were 

evaluated by qualitative and parametric methods. According to the 

former method, about 98 percent of the area was m oderately suitable 

for irrigation  w ith lim itations of topography, erosion and 

compactness in the subsurface soil layers. About one to three percent 

of the area was marginal land w ith  shallow soils and erosions. Based
r

on the param etric method, 3.5 percent of the area was not suitable 

for irrigation, whereas 45 percent and 51.5 percent of the area were 

moderately and m arginally suitable respectively.

Riezebos (1989) stated that the re liab ility  of a land suitab ility 

classification depends on the hom ogeneity of physiographically 

delineated map units w ith  regard to land qualities. The map unit
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hom ogeneity of a small area in France was estimated using 64 

observation points, arranged according to a nested sampling scheme, 

followed by nested analysis of variance. The analysis shows that map 

units are too heterogeneous to accept the su itab ility  classification as 

being com pletely reliable.

Reddy e t  al. (1990) used land evaluation as a tool for developing 

land use plans for land development and management. T hey used 

satellite remote sensing in combination w ith  collateral and adequate 

ground truth  data for small scale maps and land resource maps at 

regional and national level showing association of soil families w ith  

dominant phases. Soil and land resource units shown on the small 

scale maps were evaluated for their su itab ility for growing sorghum 

crop by matching the relevant land qualities against the land 

requirements for sorghum. T hey classified the areas as h igh ly suitable 

(SI), m oderately suitable (S2), m arginally suitable (S3) and not suitable 

(N1) for agriculture.

A huja e t  al. (1992) classified soils in Bhiwani district into two 

land suirahilitv dasses such as suitable for horticultural olantations and✓ x

lands suitable for cultivating agricultural crops.

Driessen and Konijn (1992) discussed the concepts and 

definitions in analysis of land su itab ility, qualitative assessment of land
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suitab ility and dynam ic analyses of land use systems. The strength and 

weakness of parametric method of land evaluation are also discussed.

Soil survey staff (1992) conducted soil survey of the A yacut area 

of Aralam  Irrigation Project and identified four land irrigab ility  

classes, such as 2d, 2t, 3t and 4t.

Sys e t  al. (1993) described the crop requirements for land 

evaluation w ith  regard to climate, landscape and soil conditions for a 

wide range of crops com m only cultivated in the tropical and 

subtropical regions.

Xie and Zhang (1994) derived land capab ility classes for 

Scotland by studying the relationship between land capability classes 

and land properties. A computer aided land evaluation map was 

obtained by combining the model and a soil inform ation system. 

This map was compared w ith  a conventional land capability map. 

Suggestions for im proving the computer aided system  are made.

Bhattacharyya (1995) used the Fertility  C apab ility  Classification 

(FCC) system to group soils w ith  sim ilar lim itations for fertility  

management in parts of W estern Maharashtra. T h irty  six mapping 

units at the level of the series associations were converted into eleven 

FCC units. The meaning and interpretation of FC C  units were 

discussed using the prepared FC C  map.
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Brignall and Rounsevell (1995) estimated the effects of climatic 

change on crop suitab ility in England and W ales, by system atically 

adjusting agro-climatic data inputs to a land evaluation model. The 

study shows that w inter wheat su itab ility in England and Wales is 

affected more by changes in  precipitation than by changes in 

temperature.

Vega (1995) studied the soil fertility  aspect (physical and 

chemical soil properties) and the effects of current land use practices. 

Results showed that plot w ith  the same soil type (M ollic Gleysols, 

R endz ic  Leptosols, C a lc i c  P ha eoz em s  and S ta gn ic  Lixisols) and different 

land use did not differ too much in physical and chemical properties. 

Relevant types of agricultural use or land utilization were defined and 

crop su itab ility for 22 species was given.

W andahwa e t  a l  (1995) made qualitative land su itab ility 

assessment for Pyrethrum  cultivation in west Kenya based on 

computer captured expert knowledge and GIS. C lim ate, soil and land 

form requirem ent for Pyrethrum  cultivation are provided. C lim atic
1 1 i • i • 1ana land su itab ility maps are presented.

Contractor and Badanur (1996) studied the effect of forest 

vegetation on properties of a Vertisol. The study revealed that T ectona  

g ran d is  (Teak), A cacia  n i lo t i ca ,  T am ar indu s in d i ca  (Tamarind) and
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A zadirach ta  in d i ca  (Neem) were the most suitable for growing in the 

drv tracts of Karnataka.

N air e t  al. (1996) used soil information as an aid for district 

planning. The procedure is demonstrated w ith  the example of 

C itradurga district of Karnataka. Soil map data was input to GIS 

through m anual digitization and associated land and soil characteristics 

in tabular form through keyboard entry. From  the digital data set, 

thematic maps depicting various land characteristics, land su itab ility 

for specific purposes and u ltim ately a potential land use map was 

generated. The use of these outputs in devising sustainable land use 

plan is discussed.

Singh and M ishra (1996) studied the soils of Chota Nagpur, 

Bihar and reported that the soils were coming under three land 

capability classes such as IVe, IHe and IIw. Land irrigab ility  groups 

identified were 4st, 3st and 2sd where soil (s), drainage (d) and 

topography (t) were considered as lim itations.

panchayat and identified five land capability classes and seven land 

irrigab ility  classes.

G iriprakash e t  al. (1997) conducted the resource inventory of 

Gudiyatam taluk, Vellore district, Tam il Nadu and grouped the soils
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under four land capability classes such as Class II, Class III, Class IV 

and Class VI. Lim itations due to topography (t), soils (s), climate (c) 

and wetness (w) were also identified at the level of land capability 

subclasses.

H abarurem a and Steiner (1997) discussed the field studies 

conducted in farmers field in  south Rwanda for evolving soil 

su itab ility classification. The classification was based on the 

identification of different soil types according to their agricultural 

potential and tillage properties. The main criteria applied were fertility  

(productivity), depth, structure and colour. N ine major soil types were 

distinguished.

Naidu e t  al. (1997) made evaluation of land suitab ility of major 

coconut growing areas of India. The climate and soils of coconut 

growing areas and production levels were analyzed to identify the 

potentials and constraints. A  set of criteria were proposed for 

evaluating site and soil su itab ility for the crop. Using the criteria, the 

climate and soils of major coconut growing districts of India were 

rated for coconut cultivation. T lie evaluation was validated using the 

average crop yield  reported for the districts. Based on suitab ility, the 

coconut growing districts were grouped into eight major zones. The 

climate and soil su itab ility of the zones or coconut production and 

means of alleviating the constraints such as long dry period, poor soil 

fertility , drainage problems, low  w ater holding capacity and shallow
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rooting depth are discussed. Site selection for coconut plantation and 

supplem entary irrigation were found the key management factors for 

overcoming the soil and clim atic lim itations.

Saxena e t  al. (1997) characterized the land in  the Chik l i 

watershed, M aharashtra for scientific management using landsat TM 

FCC data. A  soil map was superimposed over the wasteland category 

map. The area consisted of seven physiographic units: hills and ridges 

w ith pediments (PI), isolated hills w ith  pediments (P2), undulating 

upper pediments (P3), gently sloping low er pediments (P4), gently to 

m oderately sloping plain (P5), very gently sloping plain (P6) and 

dissected alluvial plains (P7). Four categories of wastelands were 

identified: undulating upland w ith  or w ithout scrub (U), degraded 

forest( F), barren rocky/stony waste (R) and gullies/ravines (G). Most 

of U, F and R  waste lands occurred in P3. O ut of 82 percent of 

degraded lands in PI, 75 percent was under degraded forest land. The 

land capability of the soils of the wastelands are discussed w ith  

management recommendations.

Soil survey staff (1997) carried out land capability and 

irrigab ility  classification of the soils of Kuttanad . The land capability 

classes and irrigab ility  classes identified are IIw, IVw, IVsw, VIw and 

3sd, 4td, 4std and 5 respectively.
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Pedons occurring in spatially differing area between Ranchi in 

South and M adhubani in N orth Bihar were differed in irrigab ility  

classes and differences were related to various soil lim itations by Singh 

and M ishra (1997).

Land capability classification and irrigab ility  classification of 

M annar panchayat was undertaken by Soil survey staff (1998) and 

identified four land capability classes and four land irrigab ility  classes. 

The land capability classes identified are Ills , IIIw , IIIws and IVw 

The land irrigab ility  classes identified are 3d, 3ds, 3s and 4d.

2.5. Soil classification

D ihar e t  a l  (1973) classified the red and laterite soils of Orissa as 

Ultic Haplustalfs, U ltic Pa leu sta lfs  and U ltic R hodu sta lfs .

The laterite soils of Tam il Nadu were classified into Typic 

Eutritoxs, T yp ic Haplustoxs, Oxic Haplustalfs, O x ic R hodu sta l fs  and 

Typic Pa leu sta lfs  by M anickam (1977).

Eswaran e t  al. ( 1992) classified the Low activ ity clay (LAC) soils 

w ith coarse textured surface horizons and finer textured subsurface 

horizons by using ‘Kandi’ ( Kaolinite, dickite minerals) horizon. The 

‘Kandi’ horizon is now included in the orders of A lfisols , U ltisols and 

Oxisols.
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Saxena (1992) classified soils of Ghaggar plains of Patiala, Punjab 

as Entisols and Inceptisols respectively.

Based on clim atic, morphological, physical, chemical and 

m ineralogical properties, Kumar and Kumar (1993) classified the salt 

affected soils of Gangetic alluvial tract as C oarse- loam y , m ica ceou s ,  

h yp er th e rm ic ,  T yp ic Natrustalfs.

Sehgal (1993) classified the lateritic soils of India as Alfisols, 

Oxisosls and U ltisols occurring in association w ith  Entisols and 

Inceptisols.

D iw akar and Singh (1994) classified the soils of D iara land 

occurring in  Gangetic plains of Bihar as Entisols. T hey are fluvents as 

they do not have fragments of diagnostic horizons. Considering the 

moisture regime as the basis, these soils are classified as Ustifluvents. 

They are further classified as Typ ic U stifluven ts .

Sharma e t  al. (1994) grouped the Soan river valley soils under 

U stip sam m en ts  and U stif luven ts . The m inerology of these soils was 

considered to be m ix ed  for classifying them at fam ily level.

The alluvial soils of riverine plain in Arunachal Pradesh were 

classified by W alia and Cham uah (1994) under Entisols and 

Inceptisols. A t subgroup level, the soils have been classified as Typic
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U difluven ts , T yp ic Eutrochrepts, A er ie  F luvaquen ts , D y s t r i c  E utrochrep ts  

and T yp ic U d ip sam m en ts .

Bhaskar and Subbaiah. (1995) classified the laterites and 

associated soils along the east coast of Andhra Pradesh under the order 

Alfisols, Inceptisols and Entisols based upon their physical and 

chemical properties.

Kudrat e t  al. (1995) classified the Aj oy catchment laterite soils of 

West Bengal as Typic U stro chrep ts  and A en c  H aplaquepts.

Rajkum ar (1995) observed that transdunal soils and most of the 

soils occurring on alluvial terraces developed under weak aridic 

moisture regime have a cambic horizon. These soils have been 

classified as U sto ch rep t i c  C am borth id s .  Some of the soils occurring on 

alluvial terraces are h igh ly calcareous and these soils are classified as 

U stoch rep t ic  C alcior th id s .

Rajkum ar e t  al. (1995) undertook further studies and classified 

alk ah soils of Siwahk hills of northwest India as Typ ic Ud.o^hpnt^.

Sahu e t  al. (1995) has carried out the classification and land use 

planning of the soils of a watershed in the Eastern Ghats region of 

Orissa. The soils described are situated at h igher elevations or valley 

bottom and are classified as Haplusta lfs  and Vertic E utro chrep ts
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respectively. Physical and chemical properties are discussed and their 

agricultural potential considered.

Ahuja e t  al. (1996) conducted land evaluation studies of sand 

dunal toposequences of H aryana. Three representative sand dune sites 

were identified in W estern H aryana and each were separated 

topographically into sand dune top, slope, base, plain and depression. 

Based on the land qualities, soil problems and their lim itations, each 

facet of the sand dune was evaluated for their su itab ility, capability 

and irrigab ility  classes. Soils of the sand dune top, sand dune base, 

hummocks and internudal depressions are classified as Typic 

T orr ip sam m en ts/ A rid ic  U stip sam m en ts  and that of sand dune base and 

plains as C oars e - lo am y/  F in e - lo am y  T yp ic C ryo r tb en ts .  The soils of the 

sand dune tops and slope are classed as 4tds for land irrigab ility  classes.

D haliwal e t  al. (1996) classified the flood plain soils of northwest 

India as Typ ic U storthen ts o r  U sti f lu ven ts  and A qu ic  U stortb en ts  or 

Ustifluvents.

Singh and M ishra (1996) made nedogenic characterization of 

some typ ical soils of Gandak Command area of B ihar for evaluation 

of land suitab ility. Four representative pedons in a toposequence on an 

alluvial fan of the Gandak command area are classified as Typic 

Ustorthents, T yp ic E utrochrepts , T yp ic Haplusta lfs a n d  Typ ic H apludalfs 

respectively. The soils associated w ith  pedon one is moderately
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suitable for maize, wheat and rice whereas pedon two is suitable for 

wheat and maize and m oderately suitable for rice. Soils represented 

by pedons three and four are suitable on ly for rice, w hile pedon three 

is also m oderately suitable for both wheat and maize.

W alia and Rao(1996) classified the red soils of Bundelkhand 

region of U ttar Pradesh as Typ ic o r  D ys t r i c  U strochrep ts a n d  Ustic 

Haplustalfs.

M andal and Sharma (1997) classified the salt affected soils of 

Rajasthan as Typic T o r r ip sam m en ts  a n d  Typic T orr i f lu v en ts .

Patil and Dasog (1997) classified the low land soils associated 

w ith laterites in the W estern Ghat region as T yp ic Endoaquepts.

Sharma e t  al. (1997) classified the Inceptisols of northwest India 

as N atric U strochrep ts  and F lu v en t i c  or Typic U strochrepts.

Soil survey staff (1997) conducted soil survey of K uriarkutty 

KaraDDara Irrigation Proiect and classified soils into five orders viz..x x u /

Entisols, Inceptisols, Vertisols, U ltisols and Alfisols.

Soil survey staff (1997) carried out soil survey of P inrayi 

panchayat and identified four soil orders.viz., Entisols, Inceptisols, 

Alfisols and Ultisols.
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Tew e t  al. (1997) mapped the soils of the Desert Experimental 

Range, U tah, USA to determ ine the kind, extent and distribution of 

major soils and soil groups, the type of vegetation associated w ith  each 

soil group and the correlation between herbage production and soil 

groups. The results showed that these soils were p rim arily  

H aploca lcid s , T orr io r th en ts  and T orr if lu v en ts .

Soil survey of Dharmadam panchayat was carried out by Soil 

survey staff (1998) and undertook taxonomic classification. The orders 

recognized are Entiosls and Inceptisols.

2.6. Productivity rating for land evaluation

A nilan (1983) classified the rice lands in Thiruvananthapuram  

district based on productiv ity parameters. The productivity 

parameters studies are soil texture, nutrient status, soil reaction, total 

nitrogen percentage and drainage.

M cCorm ack and Stocking (1986) introduced soil potential 

ratines as an alternative form of land evaluation. The soil potentialu  A

ratings emphasizes the actual performance of soils. Individual soil 

properties are not rated. The relative quality  of a soil for a particular 

use is assessed in terms of yields or performance levels.
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O rnig (1986) made land evaluation in Austria. Land evaluation 

of all agricultural land in A ustria, over three m illion  hectares, was 

completed. Sample areas are chosen for each different landscape. The 

remainder is evaluated in relation to the samples and their grading 

expressed as a value between 0 (unproductive land) and 100 (the best 

location in Austria). An assessment frame has been developed for both 

arable and grassland.

Gbadegesin (1987) made soil rating for crop production in the 

Savanna belt of southwest N igeria. A  method for grouping soils for 

specific purposes is presented, using as example, maize cultivation in 

the savanna zone of N igeria. This technique has two stages. The first 

is the identification of those soil properties influencing maize 

production in the study area, w hile the second is the rating of the soils 

based on the properties identified. Using an index of soil variable 

contribution to the growth and y ie ld  of maize in the area, on ly two of 

the tw enty soil parameters were analyzed. In the second stage, six soil 

productivity classes ranging from A (excellent) to E (poor) were 

established for maize production in the area.

Premachandran (1992) conducted evaluation and su itab ility 

rating of the ten major soil series of Kallada Irrigation Project, w ith  

the objective of evaluating the soils, based on their morphological and 

physico-chemical characteristics. The soil series were evaluated on the 

basis of land evaluation and rating of productivity parameters. The
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land capab ility and land irr igab ility  classifications were carried out and 

a proposed land use map has been evolved based on soil survey data

G aikawad e t  al. (1995) evaluated eleven soil series in 

M aharashtra for their productiv ity potentials based on soil site 

characteristics and physical, physico-chemical and chemical properties. 

Ratings/grades for these characteristics were allotted and their mean 

values compared. The land evaluation gradings, A  to K, ie., extrem ely 

low productiv ity potentials were observed.

Khadse and Gaikawad (1995) evaluated the yield  influencing 

factors for different crops in Nagpur district of M aharashtra. The 

most im portant yield  influencing factors for sorghum were available 

water capacity (AWC) followed by CEC, c lay , depth and C a C 0 3 

content; for soyabean, clay content followed by A W C , CEC, depth 

and C a C 0 3 and for cotton, A W C  followed by depth, C a C 0 3, CEC 

and clay content. Extrapolation of these results to sim ilar soils in the 

same agro-ecological regions is discussed.

Kovacevic (1995) discussed the soil form ation factors and land 

productiv ity for agricultural crops in Croatia. The effects of geo- 

morphological, physical, clim atic topographic and anthropogenic 

factors of soil formation are described and the role of natural factors
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on the productiv ity of orchards, vineyards, grasslands and arable lands 

are discussed.

Rhoton and Lindbo (1997) studied the potential of the E ffe c t iv e  

Soil D ep th  (ESD) in soil quality assessment. T hey used effective soil 

depth to characterize productiv ity and erodib ility , the two common 

indicators of soil quality. Selected soil properties were determined for 

a range of ESD above a fragipan horizon in a soil from the lower 

Mississippi river valley, USA. ESD was considered a reasonably 

accurate m ethod of assigning a soil quality index to soils that have a 

lim ited depth.

2.7. Productivity parameters in land evaluation

Productiv ity is a function of the intrinsic properties of a soil, 

firstly, as described in the soil profile in  s itu  in the field and secondly, 

by laboratory analysis. A  soil map and the accompanying report 

provide the data necessary for w orking out the productivity. From  

among the number of factors that influence soil productiv ity, the
  . .  . . . ___  1  ._] . ..  J  _______    :i__  1.1. .1 ____ __xxxusi c o m i ix u n x y  a c e e p t c u  a n u  xxxoja casxxy xxxeai>uxauxe axoxxc axe  

selected. The productivity parameters considered in the present study 

are discussed below.
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Texture is considered as one of the most im portant 

characteristics w ith  regard to physical soil qualities (Sys e t  a l ., 1991). 

The in terp lay of factors dependent up on the relative proportion of 

various mechanical fractions in the soil, influences the physical 

properties of the soil, the availab ility and movement of soil water and 

air and the supply of nutrients to the plants, besides emphasizing the 

dominance of soil texture in crop production.

Plant growth is related to the particle size composition of soils, 

and has been recognized to be im portant for m any years. Factors such 

as w ater holding capacity, pore space, percolation capacity, total 

surface area of soil particles and a number of other factors are d irectly 

attributable to texture (Riquier e t  a l., 1976).

The productiv ity ratings for soil texture have been prepared 

after consideration of the degree of importance of each textural class. 

Sandy c lay loam or finer textured soils are good for rice crop (Richard 

and Protz,1981) and coarse textured soils are recognized to be poor to 

unsuitable (Bali and Karale, 1978).

Texture is particu larly im portant for irrigated farming (Sys e t  

a l ,  1991). Soils of all textural classes, w ith  the possible exception of 

very coarse sand can be successfully irrigated, choosing proper 

irrigation methods.

2.7.1. Soil texture
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2.7.2. S o i l  d e p t h

The depth of the soil that m ay be exploited by plant roots is 

an im portant criterion for land evaluation (Sys e t  a l ., 1991). 

Insufficient soil depth, which often modifies the root system of plants 

u ltim ately reflecting on crop growth and yield , is an obvious soil 

lim itation, very often ignored. The proper root development of a 

crop is considered to be very im portant for better anchorage and 

nutrient uptake.

M oisture retention and infiltration resulting in  runoff and soil 

loss, depends on the depth of soil. Depth of the soil has a direct 

relation to rooting habits and yield  of crops. Depending on the 

rooting habit of crops, m inim um  soil depth required for each crop has 

to be fixed (Storie, 1933) .

A  deep, well drained soil shows root penetration, until below 

150cm, for most crops. For annual crops, the dense root system is 

usually at a depth of less than 60 cm, while most tree crops even have 

a dense to moderate root system until a depth of 150 cm (Sys et a l . , 

1991).

2.7.3. S lo p e

The influence of landscape on agricultural land use is multiple. 

Relief is the expression of the interaction of several different 

phenomena and processes w ith in  the earth ’s crust and on its surface
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(Sys e t  a l ,  1991). Relief can influence the m icroclim atic conditions 

and hydrology.

Slope, which varies according to topography and relief of the 

land, in turn , determines the drainage conditions and pattern of land 

features. In a sloppy land, a considerable amount of precipitation 

received is lost by run off. This loss has two consequences. First, crop 

plants are deprived of this w ater which m ight otherwise have entered 

the soil and second, the runoff water carries w ith  it some of the 

valuable top soil. This means not on ly a loss of natural fertility  by 

both soil and nutrient loss, but also of the added nutrient through 

fertilizers. lien ee , when cultivation is carried out in a sloppy land, a 

better package of management practices w ill have to be adopted. This 

inturn affects the cost of production and profit. So, it is of great 

importance to select crops that can be grown under m inim um  

management levels in such sloppy lands.

2.7.4. D r a in a g e

Better drainage of land provides favourable soil moisture and 

aeration, for the growth and satisfactory cultivation of crops. 

Drainage, sometimes together w ith  the depth of ground water table, is 

considered in almost every system of land capability classification (Sys 

et a l ., 1991). Drainage helps to develop sufficiently deep, effective and 

extensive rooting zone. Good drainage conditions promote 

granulation of the soil.
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The greatest contribution of drainage is towards better aeration 

of the soil, allow ing ready diffusion of oxygen to and carbon dioxide 

from the plant root zones. The activation of aerobic soil micro 

organisms is dependent upon soil aeration, which, inturn influence 

the availab ility of nutrients such as nitrogen, phosphorus and sulphur.

In a nutshell , removal of excess w ater from soil is as im portant 

as watering of crops, when soil moisture is low  to promote better 

growth and production of crops. The ratings are low  for water logged 

soils, where dewatering operations and good water management 

practices are required, and high for m oderately drained soils.

2.7.5. C o a r s e  f r a g m e n t s

The surface coarse fragments present as gravels and cobbles at 

the surface and in the top 20 cm, w ill influence the tillage conditions 

as well as the capacity to retain nutrients and w ater (Sys e t a l ., 1991). 

Soil texture and coarse fragments such as gravels and stones determ ine 

the w orkab ility  of soil. The ease w ith  which cultivation operations 

can be carried out is denoted bv w orkab ility . L ieht textured soils are 

more easy to w ork, than heavy textured soils; seasonal and annual 

crops require intensive cultural operations and fine tilth . Hence 

presence of coarse materials such as gravels, stones and boulders which 

hinder the w orkab ility  of soil is not desirable in the field where such 

crops are to be grown.
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The presence of stones (size more than 25 cm) at the surface w ill 

interfere w ith  the movement of machines and tractors. In heavy 

mechanized farming, it m ay ham per the movement of m achinery. (Sys 

e t  a l ,  1991). W orkab ility is not that im portant in the case of perennial 

and plantation crops, w hich do not require frequent cultivation 

operations. In fact, these crops require zero or m inim um  tillage w ith  

the interspaces either covered w ith  a cover crop, or allowed to mulch 

w ith the litter fall and recycle nutrients. W orkab ility  determines the 

cost of cultivation operations and hence coarse fragments w ill have to 

be considered to determine crop su itab ility of an area (Riquier e t  al., 

1976).

2.7.6. S o i l  r e a c t i o n

Tropical crop plants differ w idely  in their ab ility  to tolerate acid 

soil conditions, which is to a large extent tolerance to tox icity of 

alum inium , manganese and iron and deficiency of calcium and 

magnesium. Soil acidity gives inform ation about probable soil 

toxicities w ith  a negative effect on crop development (Sys e t al., 1991).

Crops like coffee, rubber, tea, pineapple and certain legumes are 

very tolerant to high levels of acid ity (Riquier e t  a l  1976). Several 

essential elements tend to become less available as pH is raised from 

5.0 to 7.5 or 8. pH levels to large extent determines the levels of 

available phosphorus.
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In general, it is recognized that changes in soil pH  affect type 

and amount of plant nutrients in soil solution and the m icrobial 

activ ity which are connected w ith  nitrification and nitrogen fixation. 

S lightly or strongly acid soils are considered to be good for rice crop. 

A pH ranging from 5.0 to 6.5 have been stated to be optimum for rice 

(Bali and Karale, 1978).

2.7.7. C a t i o n  e x c h a n g e  c a p a c i t y

The exchange property of a soil m ain ly determines the 

availability of plant nutrients. The capacity to retain and release the 

nutrient elements is expressed in terms of the cation exchange 

capacity. A  soil w ith high cation exchange capacity(CEC) w ill retain 

the plant nutrient elements more efficiently against leaching loss and 

w ill release them to plants.

In arid and semi-arid areas, most soils are calcareous and hence 

have an appreciable reserve in weatherable minerals. Therefore, their 

apparent CEC is always more the 24 cm o^+ jkg'A lay. A t the ultim ate 

stave of tropical weathering, the soils have an oxic horizon, w ithoutO L O? J

weatherable minerals and a very low  activ ity of the clays, w ith  

apparent CEC values of less than 16 cm o l(+ )kg_1 clay (Sys e t al., 1991). 

Some extrem ely weathered soils m ay even have a positive charge.
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2.7.8. Base saturation

The degree to which the cation exchange capacity is saturated 

with exchangeable bases is meant by its base saturation. The sum of 

exchangeable cations (Na + ,K + ,Ca+ +, Mg+ +) is a expression of the 

quantity of cations or nutrients available for plant growth (Sys e t  a l ,  

1991). A  soil w ith  high base exchange capacity is more productive 

than one w ith  low base saturation. This factor is also taken as a 

parameter in the productivity rating system.

2.7.9. T o ta l soluble salts (T.S.S.)

Total soluble salts (T.S.S.) is a parameter d irectly related w ith  

the concentration of neutral soluble salts present in soil solution. Soils 

in good condition have no soluble salts and an exchange complex 

dominated by calcium and magnesium and on ly m inor amounts of 

sodium. H igh salin ity and a lka lin ity  are im portant lim itations for 

agricultural development (Sys e t  a l ,  1991). H igh total soluble salts 

interfere w ith  the growth and productiv ity of m any crops. Hence, 

saline condition of soils w ill have to be seriously looked into before 

accommodating crops in saline areas.
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U nder natural vegetation, the organic carbon content is often a 

good expression of the natural fertility  of the soil. Therefore, this 

characteristic is important for evaluation, particu larly  in h igh ly 

weathered tropical soils, having no m ineralogical reserve and where 

organic m atter constitutes the on ly source of nutrients.

As the organic carbon content of the soil is closely related to the 

agro-ecological zones, it w ill be necessary to w orkout evaluation per 

ecological zone or even at a regional level (Sys e t  a l ,  1991). Further, 

the organic carbon of the soil is closely related to soil texture. O ptim al 

organic m atter levels have to be defined per agro-ecological zone or 

even at regional scale.

2.8. Soil survey interpretation in land evaluation

In the criteria for classifying soils into rice groupings, Bali and 

Karale (1978) listed out seven soil properties,viz., texture, depth, 

salmirv. ESP. nnrlrlhnp nnahties, nermeabihtv anH s lo n e  nercenra^e_. j } , r  ' o i  ; j. '  j ~ "  ~ r  ~ r  ~ o '

According to them, purposeful and practical interpretations are most 

important in the utilization of soil resource data.

Chan (1978) made soil survey interpretation for improved 

rubber production in peninsular M alaysia. Fie evaluated the

2.7.10. Organic carbon
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pedological properties as soil texture, soil depth, effective depth, slope 

and drainage.

Bouma (1989) reviewed the qualitative and quantitative 

procedures in soil survey interpretation and land evaluation, modern 

land use systems and innovative uses of soil survey data.

The soil properties im portant for rice crop have been 

enumerated by Richard and Protz (1981) as slope, effective soil depth, 

soil texture, structure , drainage, w ater release, salin ity and pH.

Sys (1985) described the stages in rural land use planning, land 

use resources, land utilization type, land characteristics and land 

qualities, evaluation of land characteristics and land qualities and 

guidelines for the interpretations of land use requirements.

A bdulkadir (1986) put forward some methodological arguments 

in interrelationship among land evaluation, soil survey and land use 

planning. There are several approaches to land evaluation, giving rise

* P D t  n i ' i n r m l p c  Tr> t h i c  n t c t p m
✓ i J. J ’

apart from the physical land conditions, other parameters used in the 

assessment exercise include social, economic and environm ental 

consideration, so that land can be used on a sustained basis. Land 

evaluation has thus developed as a system distinct from survey and 

planning.



Sys (1986) also form ulated suggestions for soil survey 

interpretations for rice cultivation. Four main types of rice cultivation 

are considered,viz., rainfed upland rice, bunded rice, cultivation under 

natural flood and irrigated rice. The parameters qualified to determine 

FAO land classes are rainfall, tem perature, relative air hum idity and 

sunshine. Land form requirements and wetness conditions are 

discussed. Soil conditions include surface and sub surface texture, 

coarse fragments, soil depth, lim e and gypsum content. Quantification 

of these parameters as related to FAO land classes were made.

Verheye (1989) discussed the value and utilization of m arginal 

lands of Brussles in different agro-ecological zones. The focus is on the 

role of crop quality factors in land evaluation, such as physiological 

reaction mechanisms of plants in  relation to specific climate and soil 

conditions.

M ays e t  al. (1997) used Fuzzy set logic to express the risk in soil 

interpretation ratings. U ncertain ty inherent in the definition of 

estimated sets of properties used to characterize a given map un it is 

described w ith  the help of fuzzy sets.
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2.9. Remote sensing and Geographical Information System in land 

evaluation

Sharma and Bharagava (1988) made evaluation studies of the 

alkali soils in H aryana, using satellite im agery. T hey observed that 

reclaimed soil has significantly improved properties and gave good 

yields of rice and wheat after reclamation .

Ghabour and Antrop (1993) studied the use of low-cost 

geographical information system in land evaluation at local level. A 

low-cost GIS package w ith  m inim al requirem ent in terms of 

equipment and information is presented. A  land evaluation according 

to the irrigation  suitab ility of the soil in E l-M inya village, Egypt is 

described.

Chattopadhvay and Chattopadhyay (1994) described the 

m ethodology utilized in the project, Terra in  ana ly s is  in  K era la , 

through remote sensing. Terrain units were mapped from 1: 250,000 

images. The close association between terrain character and 

agricultural land use  was shown.

L illy  and Mathews (1994) studied the prolonged soil water 

saturation and land use options over large areas in Scotland. A 

combination of soil and clim atic data w ith in  the fram ework of a 

geographical information system provides data sets for use in the
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regional agricultural land use. The spatial distribution of soils was 

derived from the digital 1: 25,0000 scale soil map for Scotland w ith  

the soil assessment database. The manipulation of these data sets 

w ith in  geographical inform ation system and relational data base 

environments produced an assessment of the soil water regimes for 

the dominant soil in each one kilom eter square under prevailing 

clim atic conditions.

A dinarayana e t  al. (1995) described a method for compiling a 

treatm ent oriented land use p lanning scheme for a h illy  watershed in 

the W estern Ghats region of India using geographical inform ation 

system. Soil depth and slope steepness classes were obtained from a 

remote sensing based soil map and a digital elevation model 

respectively. Integrated physical land units were created from the soil 

depth and slope steepness data. Knowledge base rules were used to 

manipulate the data and generate a sustainable land use system for the 

watershed.

Pal e t  al. (1995) studied the land use and land cover mapping of 

Birbhum district of West Bengal using IRS satellite data. The study 

revealed that district wise land use/land cover map in the scale of 

1:250,000 is ideal for agro-climatic zonal planning. An agricultural 

season map for 1988-89 was developed by aggregation of two major 

agricultural season, classified output using VAX 11/780 environment, 

complemented by adequate software support. D istrict boundary,
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notified forest boundaries and cultural features were digitized and 

individual mask files created. Statistics for different land use categories 

w ith special emphasis on agriculture are presented.

Rao e t  al. (1995) discussed the application of rem otely sensed 

data in evaluating rubber cultivation in Kerala. The potential use of 

remote sensing for soil surveys, identifying rubber and determ ining 

the area under rubber plantation, assessing agronomic conditions and 

applying geographical inform ation system are discussed.

Verma e t  al. (1995) established the relationship between the 

mapping un it and salin ity / a lka lin ity  levels by the precise delineation 

of salt affected soils using multispectral TM FC C  and B/W TM band 6 

in Etah district of U ttar Pradesh.

M ckenzie e t al. (1996) discussed the potential of terrain analysis 

for assessing land resources. The advantage of digital terrain analysis 

and allied technologies were discussed.

N air e t  al. (1996) used a geographical inform ation system to 

prepare a digital soil map of Kerala. Soil and land characteristics were 

organized as relational tables using general purpose database 

management software. Data created include a digital soil map, 

relational tables for site characteristics, m orphology and relevant 

properties of the soil. Various them atic maps were generated through
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reclassification and land evaluation made for some specified uses. Land 

use requirem ent and climatic data are used for land evaluation.

D wivedi e t  al. (1997) discussed a case study of evaluation of 

Landsat MSS and TM and spot M LA data for part of the Bijapur 

district for mapping eroded lands. The approach involved in the 

geometric registration of all these data to a common map grid using 

type points and third order polynom ial transformations. Thematic 

maps showing eroded lands were generated on a micro VAX based 

DIPEX system using a maximum likelihood classifier.

2.10. O ther related studies

Radcliffe (1992) examined the application of sim ulation 

modelling in Botswana, Southern Africa to evaluate land for 

sustainable production. The study considered land use characterization 

and risk analysis using CYSLAMB (Crop Y ield Sim ulation and Land 

Assessment Model for Botswana). The study matches the 

requirements of a specified type of land use against the properties of a 

defined area of land and rating the land in terms of its ab ility to satisfy 

the requirem ents of the land use.

Verheye (1992) studied the quality concept in land evaluation 

studies. The study shows that the crop quality  is largely determined 

by the secondary plant metabolism and is often governed by ecological
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stress conditions such as moisture stress, excessive temperature and 

excessive concentration of soil nutrients.

Gurus w am y and K rishnam urthy (1994) characterized the 

Entisols from arecanut gardens affected by ye llow  leaf disease in the 

Thirthahalli taluk of Karnataka. Results showed that these soils are 

acidic, low  in soluble salts w ith  medium to adequate organic carbon, 

low to medium available phosphorous and potash, adequate calcium 

and magnesium and low  to medium available sulphur. Boron levels 

were found to be very low.

Kukal e t  al. (1994) evolved soil conservation strategy based on 

morpho-conservation mapping of an area in submountains of Punjab. 

A morpho-conservation map was prepared based on the technique of 

geomorphological mapping depicting slope steepness, slope shape, 

present land use, extent and location of sheet, rill and gully erosion. 

Suitable soil and water conservation measures have also been suggested 

for each type of proposed land use.

Sharing, e t  al. (1994) conducted land evaluation studies for the 

characterization and management of the soils of Punjab Agricultural 

University, Regional Fruit Research Station, Abohar. Chemical, 

physical and morphological properties of three soil series are 

described. F ertility  and management of Ustic T o rn o r th en t s  developed
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near the sand dune base and of U stoch rep t ic  C am bo r th id s  developed as 

alluvial terraces and as internudal areas are discussed.

N azir e t  al. (1996) made statistical evaluation of soil properties 

which influence saffron growth in Kashmir. The sim ilarity of the 

properties and the m ineralogical compositions of serozems and grey - 

cinnamon brown soils of Kashmir, soils which are favorable for 

growing saffron were distinguished by the least weathered material 

w ith high totals and sim ilar reserves of potassium and magnesium. 

Such soils are identified by a linear discrim inant function which 

includes four properties of the upper horizon (0-20cm): pH, 

dithionite-soluble iron, sodium and potassium in maslova extract.

Shields e t  al. (1996) reviewed the purpose and significance of 

land evaluation in Australia. The need for land evaluation is assessed 

and the present situation in this regard, described. Future directions 

for land evaluation in Australia are discussed and include short, 

medium and long term goals. Examples are provided for existing land 

evaluation applications.

Venketeswarlu e t  al. (1996) summarized the different methods 

used to classify the Indian subcontinent into homogenous agro- 

climatic zones and an attempt made to regroup the 126 agro-climatic 

zones identified by the Indian Council of A gricultural Research under 

the N ationa l A gr i cu l tu ra l  R esea r ch  P ro je c t  (NARP). Contiguous zones
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having sim ilar soil, climatic, physiographic and cropping patterns were 

combined, thereby reducing the total number of zones to 60 in 

addition to the two zones representing the Andam an - N icobar and 

Lakshadweep islands.

H einig (1997) made evaluation of environm ental elements for 

ecosystem environment assessment. The main classical assessment 

procedures used in nature conservation research are outlined and the 

claims which they must satisfy to be used for evaluating the land ’s 

ecosystem are formulated.

Zdruli e t  al. (1997) studied the M ajor Land Resource Area 

(MLRA) concept in Albania. Each M LRA encompasses geographically 

associated soils, the m ajority of which have broadly sim ilar patterns of 

climate, w ater resources and land uses. This provides an overview of 

the landscape and the natural resources. M LRA can be used to assess 

land su itab ility for various crops, oppurtunities to achieve self 

sufficiency in food production, selection of areas for both field crops 

and high value crops for export and identification of appropriate 

farming system technologies.





The present study relates m ain ly  to the evaluation of the major 

soils of O nattukara region after conducting reconnaissance soil survey. 

A systematic survey and evaluation of the soils of this region was 

taken up for classification and further interpretation of soil survey 

data.

3.1. Description of the study area

O nattukara forms a unique agro-ecological region distributed in 

the taluks of Karunagappally in Kollam district and K arthikapally and 

M avelikkara in Alappuzha district. O nattukara region lies inbetween 

8° 55’ to 9° 20’ North latitude and 76° 23’ to 76° 37’ East longitude. 

The elevation of the region ranges from zero to 20 meters above mean 

sea level. Location of O nattukara region is given in Figure 1.

3.1.1. B ounda ry  o f O n a ttu ka ra  region

The Northern boundary of the O nattukara region is fixed at 

Pallipad, Haripad area (near T hottappally pozhi and Kuttanad region) 

and the Southern side is bounded by Neendakara azhi and Ashtam udi
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The Eastern side is bounded by m idland laterite along the places 

connecting Edavanchery, V attakayal and Kattanam. The coastal area 

forms the W estern boundary.

3.2. Base materials for the study

The Survey of India toposheets in the scale of 1:50,000 were 

used as base maps for conducting the reconnaissance soil survey. The 

Survey of India toposheets of 58 C/7, 58 C/8, 58 C/12 and 58 D/9 

were used for soil survey and for fixing up the boundaries of 

O nattukara region.

In addition, landsat imageries (1:50,000) w ith  the geocoded 

subscence SAT-1 D-IRS-1B, 58 C/7, 58 C/8, 58 C/12 and 58 D/9 

were also used in this study.

3.3. Field studies

The Survey of India toposheets in the scale of 1:50,000 and the 

landsat imageries w ith geocoded subscene SAT-1D-IRS-1B were used 

as base maps for the study.

3.3.1. Reconnaissance soil survey

Reconnaissance soil survey of the area was carried out according 

to the principles envisaged in the Soil Survey M anual (1970). The area
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was traversed at close intervals and soils examined for physical and 

chemical characteristics.

Profile pits to a depth of two meters or upto the parent material 

were dug in the typical areas identified and the profiles were examined 

in detail for horizonwise characteristics such as texture, structure, 

consistency, concretions, colour, m ottling, soil reaction, pores, root 

distribution and perm eability and recorded in profile description 

sheets as per the Soil Survey M anual (1970). The salient features of the 

area in respect of location, physiography, drainage, vegetation and 

land use were also recorded.

3.3.2. Identification of soil series

On the basis of differentiating characteristics, the soils of 

O nattukara region have been grouped into different soil series. A ll the 

series identified were named after the type location where it was first 

identified.

3.3.3. Photographs of the profile and land use

Before detailed exam ination of soil profiles and collection of soil 

samples, photographs of typ ical profiles and present land use were 

taken for visual interpretation.
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3.3.4. Soil sample collection

After morphological exam ination of the profiles, soil samples 

representing the different horizons of the typ ifying pedons were 

collected for laboratory exam ination

3.4. Laboratory studies

The required physical and chemical properties of the soil 

samples collected representing the soil series were determined by 

standard analytical procedures, for comparing against a productivity 

scale.

3.4.1. Methods of soil analyses

The physical and chemical methods of soil analysis required in 

connection w ith  the study are given in Table 1

3.5. Climate

The O nattukara region, in general, enjoys a humid tropical 

climate. The region gets South West monsoon during June to 

September and North East monsoon in October to November. The 

average rainfall is 2800mm, m ajor share of which is received from the
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Table 1 . Methods of soil analysis

Estimation Methodology Author

(A) P H Y S IC A L  PROPERTIES

G ravel content G rav im etry Govindarajan and 

Koopar(1975)

Mechanical analysis International pipette 

method

Piper(1966)

(B)PH YSICO -CH EM ICAL A N D  C H E M IC A L  PROPERTIES

PH Potentiom etry Soil survey staff(1992)

Electrical conductivity C onductom etry Jackson(1973)

Cation exchange capacity Neutral normal am monium  

acetate method

Schollenberger and 

Dreibelbis(1930)

Exchangeable calcium A tom ic  absorption  

spectrophotom etry

Page et al.( 1982)

Exchangeable magnesium A tom ic  absorption 

spectrophotom etry

Page et al.(1982)

Exchangeable sodium A tom ic  absorption  

spectrophotom etry

Page et al.( 1982)

Exchangeable potassium A tom ic  absorption  

spectrophotom etry

Page et al.( 1982)

Organic carbon Chrom ic acid wet digestion W alkley  and Black 

(1934)
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former. The maximum temperature in the region varies from 30° to 

36°C. The m inim um  tem perature falls w ith the range of 21 to 25°C.

3.6. Geology

Recent to subrecent quaternary deposits of alluvium  overlie the 

tertiary form ation in O nattukara region. The tertia ry  formations are 

often 100 to 300 meters th ick and are underlain by crystalline rocks. 

Stratigraphic studies reveal that the region has been transgressed by 

the sea periodically. Transgression and recedence more or less coincide 

w ith periods of glaciation and interglaciation in the mid and high 

latitudes. Evidences reveal incidence of sea level fluctuations of more 

than 150 cm. Tropical climate is said to have prevailed in this part of 

the w orld from gnetaceous period onwards (70 m illion  onwards). It is 

postulated that towards the end of Pleistocene, the basin m ight have 

been uplifted due to diastrophic earth movements which were 

subsequently subjected to erosion. Geo-morphological evidence in the 

region indicate neo-tectonic activ ity which has contributed to the 

general physiographv of this region.

The recent to subrecent deposits from 10 to 30 meters consists 

of th ick sand w ith  shell fragments occasionally w ith  sticky black clays 

of fluvial, marine and lacustrine origin. The predom inant soil m ineral 

encountered is quartz. H eavy minerals like illm anite, rutile, titanite, 

monazite, sillim anite are frequented in these soils.
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About 77 percent of the population of the region purely depend 

upon agriculture for their livelihood. A  very  intensive cropping 

pattern of two rice crops and a sesamum/pulses/vegetable crop is 

followed in this region.

Rice is raised in the rice fields during Viruppu and Mundakan  

seasons. Sesamum is cultivated in the rice fields during summer season, 

utilizing the residual soil moisture. Coconut based farm ing system is 

prevalent in gardenlands w ith  arecanut and fruit crops as mixed crops 

and banana, cassava, vegetables and yam s as intercrops.

3.7. Land use and cropping pattern

3.8. Soil classification

The soils of O nattukara region has been classified as per the 

comprehensive soil classification system, Soi l T axon omy  (U.S. Soil 

Survey Staff, 1975) and Key s  to  Soi l  T axonomy  (U.S. Soil Survey Staff, 

1994 and 1996).

3.9. Land capability classification

Based on the inherent soil characteristics, external land features 

and environm ental factors that lim it the use of land, land capability 

classification of the soils of O nattukara region has been made as per 

Soil S u r v e y  Manual,  1970.
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Soil irr igab ility  classes are useful to make grouping of soils 

according to their su itab ility for sustained use under irrigation. On the 

basis of their physical and chemical characteristics, the soils of 

O nattukara region has been classified into different land irrigab ility  

classes as per Soi l S u r v e y  M anua l , 1970.

3.10.1.Available water content(AWC)

Under rainfed conditions, the potential of agricultural productivity 

is related basically to the period, when water need of the plants are 

met to the optimum  in various stages of its growth. W hen the 

available w ater content, the period and levels of water availability 

matches the water need of the crop, the productiv ity potential can be 

expected to be high. Hence, the available water content (AWC) in the 

soil series helps to assess the length of farming season, predict drought, 

water budgeting and planning irrigation.

The application of available water content is more im portant 

during summer season for scheduling irrigation, since A W C of most 

of the soils of O nattukara region are low  to medium. The available 

water content for the tw enty soil series identified in O nattukara 

region was determined base on the m ethodology of N air and Valsaji 

(1995) to estimate the moisture storage capacity of these soils. The 

AW C ratings of soils are given in Table 2.

3.10. Land irrigability classification
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Table 2. Available water content(AWC) rating for soils

Si no Rating class Rating(cm)

1 V ery low less than 5.1

2 Low 5. 1 -10

3 M edium 10.1 - 15

4 High 15.1 - 20

5 V ery high more than 20
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The productivity parameters considered in the present study 

include soil texture, depth, slope, drainage, coarse fragments, soil 

reaction, cation exchange capacity, base saturation percentage, total 

soluble salts (TSS) and organic carbon. For each parameter, a range of 

scale is prepared and num erical values assigned for each crop based on 

the principles of land evaluation (Riquier e t  al. 1976). The land use 

studies reveal that rice, coconut, sesamum, banana and cassava are the 

major crops grown in the area. A  range of scale is prepared for the 

parameters considered in this study and numerical values assigned for 

the above crops.

The rating of productiv ity parameters for rice, coconut, 

sesamum, cassava and banana are given in Table 3 to 7. Table 8 gives 

rating for organic carbon.

3.11. Productivity parameters and productivity index



Table 3. Rating of productivity parameters for rice

SOIL TEXTURE(T)

Productivity class Textural grades Rating.

T1 Sand 40

T2 Loam y sand 60

T3 Sandy loam 80

T4 Loam 70

T5 Silty loam 70

T6 Silt 50

T7 Sandy clay loam 100

T8 C lay loam 90

T9 Silty clay loam 90

T10 Sandy clay 80

T i l Silty clay 70

T12 Clay 70

DEPTH (R)

R ating class cm. Rating.

R1 less than 50 80

R2 5 0 - 7 5 100

R3 76 - 100 90

R4 101 - 150 80

R5 more than 150 70
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SLOPE(S)

Rating class Percentage Rating

SI Flat or almost flat (0 - 3) 100

S2 G ently  sloping (3 - 5) 90

S3 M oderately sloping (5 - 10) 80

S4 Strongly sloping (10 - 15 ) 70

S5 M oderately steep to steep(15 - 25 ) 50

DRAINAGE(D)

Rating class Drainage classes Rating

DO W ater  logged 80

D1 P o o r ly  drained 90

D2 Imperfectly drained 100

D3 M oderately well drained 70

D4 W e ll  drained 60

D5 Excessively drained 50

COARSE FRAGMENTS (G)

Rating class Gravel percentage Rating

G 1 Extremely gravelly (more than 6 0 ) 50

G2 V ery  gravelly (50 - 60) 60

G3 G ravelly  (35 - 50) 70

G4 Slightly gravelly (15 - 35) 80

G5 N on gravelly (less than 15) 100
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SOIL REACTION(H)

Rating class pH Rating

HI Extrem ely acid (less than 4.5 ) 60

H2 V e ry  strongly acid (4.5 - 5.0) 70

H3 Strongly acid (5.1 - 5.5) 90

H4 Medium acid (5.6 - 6.0) 100

H5 Slightly acid (6.1 - 6.5) 100

H6 Neutral (6.6 - 7.3) 90

CATION EXCHANGE CAPACITY (C)

Rating class cmol kg1 Rating

C l L ow  (less than 16) 70

C2 Marginal (16 - 24) 90

C3 Medium (24 - 32) 100

C4 Moderate (32 - 60) 90

C5 High (more than 60 ) 80
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BASE SATURATION (B)

Rating class percentage Rating

B1 L ow  (less than 35) 70

B2 Marginal (35 - 50) 90

B3 Medium (50 - 60) 100

B4 Moderate (60 - 90) 90

B5 High (more than 90) SO

TOTAL SOLUBLE SALTS (E)

Rating class dS/m Rating

E l High (more than 4) 50

E2 Moderate (2 - 4) 60

E3 Medium (1 - 2) S3

E4 Marginal (0.5 - 1) 93

E5 L ow  (less than 0.5) 100
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Table 4. Rating of productivity parameters for coconut

SOIL TEXTURE (T)

Rating class Textural grades Rating.

T l Sand 60

T2 Loam y sand 70

T3 Sandy loam 90

T4 Loam 100

T5 Silty loam 70

T6 Silt 60

T7 Sandy clay loam so

T8 Clay loam so

T9 Silty clay loam 70

T10 Sandy clay 70

T i l Silty clay 60

T12 C lay 50

DEPTH (R)

Rating class cm. Rating

R i less than 50 50

R2 5 0 - 7 5 60

R3 76 - 100 90

R4 101 - 150 100

R5 more than 150 90
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SLOPE(S)

Rating class Percentage Rating

SI Flat or almost flat (0 - 3) 90

S2 G ently  sloping (3 - 5) 100

S3 M oderately sloping (5 - 10) 90

S4 Strongly sloping (10 - 15 ) 70

S5 M oderately steep to steep (15 - 25 ) 50

DRAINAGE(D)

Rating class Drainage class Rating

DO W ater logged 50

D1 P oorly  drained 60

D2 Imperfectly drained 60

D3 Moderately well drained 90

D4 W ell drained 100

D5 Excessively drained 90

COARSE FRAGMENTS (G)

R a t i n e  class
O

P p rcp n ta ep- - - - O
R a t i n e

O

G 1 Extremely gravelly (more than 60) 60

G2 V ery  gravelly (50 -  60) 70

G3 G ravelly  (35 -  60) 80

G4 Slightly gravelly (15 - 35) 100

G5 N on gravelly (less than 15) 90
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SOIL REACTION(H)

R ating class pH Rating

HI Extremely acid (less than 4.5 ) 70

H2 V ery strongly acid (4.5 - 5.0) SO

H3 Strongly acid (5.1 - 5.5) 90

H4 Medium acid (5.6 - 6.0) ICO

H5 Slightly acid (6.1 - 6.5) 100

H6 Neutral (6.6 - 7.3) 90

CATION EXCHANGE CAPACITY(C)

R ating class cmol k g 1 Rating

C l Low (less than 16) 70

C2 Marginal (16 - 24) SO

C3 Medium (24 - 32) 90

C4 Moderate (32 - 60) 90

C5 High (more than 60 ) 100
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BASE SATURATION (B)

Rating class Percentage R ating

B1 Low (less than 35) 70

B2 Marginal (35 - 50) 80

B3 Medium (50 - 60) 90

B4 Moderate (60 - 90)

oor-H

B5 High (more than 90 ) 90

TOTAL SOLUBLE SALTS (E)

R ating class dS/m R ating

El High (more than 4) 50

E2 Moderate (2 - 4) 60

E3 Medium (1 - 2) 70

E4 Marginal (0.5 - 1) 90

E5 Low (less than 0.50) 100
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Table 5. Rating of productivity parameters for sesamum

SOIL TEXTURE(T)

R ating class Textural grades Rating.

T1 Sand 50

T2 Loamy sand 80

T3 Sandy loam 80

T4 Loam 100

T5 Silty loam 60

T6 Silt 50

T 7 Sandy clay loam 90

T8 Clay loam 80

T9 Silty clay loam 70

T10 Sandy clay 70

T i l Silty clay 60

T12 Clay 50

D EPTH (R)

R ating class cm Rating

R1 less than 50 80

R2 5 0 -7 5 90

R3 7 6 -  100 100

R4 101 - 150 90

R5 more than 150 80
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SLOPE(S)

Rat i n g  class Pe r c en t ag e Ra t i n g

SI Flat or almost flat (0 - 3) 100

S2 G ently sloping (3 - 5) 90

S3 Moderately sloping (5 - 10) 80

S4 Strongly sloping (10 - 15 ) 70

S5 M oderately steep to steep (15 - 25 ) 50

DRAINAGE (D)

Rat i n g  class Dra in a g e  class Ra t i n g

DO W ater logged 50

D l V ery poorly drained 60

D2 P oorly drained 70

D3 M oderately well drained 90

D4 W ell drained 100

D5 Excessively drained 80

COARSE FRAGMENTS (G)

Rat i n g  class P er c en t ag e  o f  g r a v e l Ra t in g

G l Extremely gravelly (more than 60) 70

G2 V ery gravelly (50 - 60) 75

G3 G ravelly (35 - 50) 80

G4 Slightly gravelly (15 - 35) 90

G5 Non gravelly (less than 15) 100
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SOIL REACTION (H)

R ating  class p H Rating

HI Extremely acid (less than 4.5 ) 60

H2 Very strongly acid (4.5 - 5.0) 70

H3 Strongly acid (5.1 - 5.5) 90

H4 Medium acid (5.6 - 6.0) 100

H5 Slightly acid (6.1 - 6.5) 100

H6 Neutral (6.6 - 6.5) 90

CATION EXCHANGE CAPACITY (C)

R ating class cmol k g 1 Rating

C l Low (less than 16) 70

C2 Marginal (16 - 24) 90

C3 Medium (24 - 32) 100

C4 Moderate (32 - 60) 90

C5 High (more than 60 ) so
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BASE SATURATION(B)

R ating class Percentage Rating

B1 Low (Less than 35) 70

B2 Marginal (35 - 50) SO

B3 Medium ( 50 - 60) 85

B4 Moderate (60 - 70) 90

B5 High (more than 70) 100

TOTAL SOLUBLE SALTS (E)

R ating  class dS/m R ating

El High (more than 4) 50

E2 Moderate (2 - 4) 60

E3 Medium (1 - 2) 70

E4 Marginal (0.5 - 1) 90

E5 Low (less than 0.50) 100
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Table 6. Rating of productivity parameters for cassava

SOIL TEXTURE(T)

Rating class Textural grades Rating

T1 Sand 50

T2 Loam y sand 60

T3 Sandy loam 90

T4 Loam ICO

T5 Silty loam 70

T6 Silt 60

T7 Sandy clay loam ICO

T8 Clay loam 80

T9 Silty clay loam 70

T10 Sandy clay 60

T i l Silty clay 50

T 12 Clay 40

DEPTH (R)

Rating class cm Rating.

R1 less than 50 50

R2 5 0 - 7 5 60

R3 76 - 100 90

R4 101 - 150 100

R5 more than 150 90
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SLOPE(S)

Rating class Percentage Rating

SI Flat or almost flat (0 - 3) 90

S2 G ently  sloping (3 - 5) 100

S3 Moderately sloping (5 - 10) 90

S4 Steeply sloping (10 - 15 ) 80

S5 Moderately steep to steep(15 - 25 ) 70

DRAINAGE (D)

Rating class Drainage class Rating

DO W ater logged 40

D1 V e ry  poorly  drained 50

D2 P o o r ly  drained 60

D3 Moderately well drained 90

D4 W ell drained 100

D5 Excessively drained 100

COARSE FRAGMENTS(G)

Rating class Percentage of gravels Rating

G 1 Extremely gravelly (more than 6 0 ) 50

G 2 V ery  gravelly (50 - 60 ) 70

G3 G ravelly  (35 - 50) 80

G4 Slightly gravelly (15 - 35) 100

G5 N on gravelly (less than 15) 90
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SOIL REACTION(H)

Rating class pH Rating

HI Extrem ely acid (less than 4.5 ) 60

H2 V e ry  strongly acid (4.5 - 5.0) 70

H3 Strongly acid (5.1 - 5.5) 90

H4 Medium acid (5.6 - 6.0) 100

H5 Slightly acid (6.1 - 6.5) 100

H6 Neutral (6.6 - 7.3) 90

CATION EXCHANGE CAPACITY (C)

Rating class cmol kg'1 Rating

C l L ow  (less than 16) 70

C2 Marginal (16 - 24) 100

C3 Medium ( 24 - 32) 90

C4 Moderate (32 - 60) so

C5 High (more than 60) 80
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BASE SATURATION (B)

Rating class Percentage Rating

B1 L ow  (less than 35) 70

B2 Marginal (35 - 50) 100

B3 M edium ( 50 - 60) 90

B4 Moderate (60 - 70) 80

B5 High (more than 90 ) 80

TOTAL SOLUBLE SALTS (E)

Rating class dS/m Rating

E l High (more than 4) 50

E2 Moderate (2 - 4) 60

E3 M edium (1 - 2) 70

E4 Marginal (0.5 - 1) 90

E5 Low  (less than 0.50) 100
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Table 7. Rating of productivity parameters for banana

SOIL TEXTURE (T)

Rating class Textural grades Rating

T1 Sand 50

T2 Loam y sand 70

T3 Sandy loam 90

T4 Loam 100

T5 Silty  loam 70

T6 Silt 60

T7 Sandy clay loam 100

T8 C lay  loam 80

T9 Silty clay loam 70

T10 Sandy clay 60

T i l Silty clay 50

T12 C lay 40

DEPTH (R)

Rating class cm Rating.

R1 less than 50 50

R2 50-75 60

R3 76-100 90

R4 101-150 100

R5 m ore than 150 90
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SLOPE (S)

Rating class Percentage Rating

SI Flat o r  almost flat (0 - 3) 90

S2 G ently  sloping (3 - 5) 100

S3 M oderately sloping (5 - 10) 90

S4 Steeply sloping(10 - 15 ) 80

S5 M oderately  steep to steep(15 - 25 ) 70

D RAIN AG E(D )

Rating class Drainage class Rating

DO W ater logged 40

D l V e ry  poorly  drained 50

D2 P o o r ly  drained 60

D3 Moderately well drained 90

D4 W ell drained 100

D5 Excessively drained 90

COARSE FRAGMENTS (G)

Rating class Percentage of gravels Rating

G 1 Extremely gravelly (more than 6 0 ) 50

G 2 V e ry  gravelly (50 - 60) 70

G3 G rave lly  (35 - 50) 80

G 4 Slightly gravelly(15-35) 90

G5 N on gravelly (less than 15) ICO
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SOIL REACTION(H)

Rating class pH Rating

HI Extremely acid (less than 4.5 ) 60

H2 V e ry  strongly acid (4.5 - 5.0) 70

H3 Strongly acid (5.1 - 5.5) 90

H4 Medium acid (5.6 - 6.0) 100

H5 Slightly acid (6.1 - 6.5) 100

H6 N eutral (6.6 - 7.3) 90

CATION EXCHANGE CAPACITY (C)

Rating class cmol k g '' Rating

C l L ow  (less than 16) 70

C2 Marginal (16 - 24) 90

C3 Medium ( 24 - 32) 100

C4 Moderate (32 - 60) 80

C5 High (more than 60) 80
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BASE SATURATION(B)

Rating class Percentage Rating

B 1 L ow  (less than 35) 70

B2 Marginal (35 - 50) 90

B3 Medium ( 50 - 60) ICO

B4 Moderate (60 - 70) 80

B5 High (more than 90 ) 80

TOTAL SOLUBLE SALTS (E)

Rating class dS/m Rating

El High (more than 4) 50

E2 Moderate (2 - 4) 60

E3 Medium (1-2) 70

E4 Marginal (0.5-1) 90

E5 Low (less than 0.50) 100
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Table 8. Rating for organic carbon (N)

R a tin g  class P ercentage R a tin g

N1 V ery low  

(0.00-0.16)

50

N2 Low

(0.17-0.50)

70

N3 M arginal

(0.51-1.00)

80

N4 M edium

(1.01-1.50)

90

N5 High

(1.51-2.16)

100

N6 V ery high 

(2.17-2.50)

100
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If favourable conditions extraneous to the soil are present (good 

varieties, sound husbandry, freedom from pest and disease etc.) the 

productiv ity can be expressed by reference to the intrinsic soil 

characteristics like depth, moisture, base status, organic matter content 

and texture (Riquier e t  al., 1976). Productivity is a function of the 

intrinsic properties of a soil, firstly , as described in the soil profile in 

situ in the field, and secondly, by laboratory analysis.

From among the num ber of factors that influence soil 

productivity, the most com m only accepted and most easily 

measurable factor of productiv ity alone are selected (Sys e t  a l ,  1991).

A  soil is considered more fertile if, more volume of it is at the 

disposal of plants (depth), is rich in bases (base saturation) and contains 

more water, more nutrients and facilitates better root penetration 

(texture and structure). Certain additional factors such as organic 

matter content, nature of clay, drainage and m ineral resources are also 

considered.

Since more organic m atter is there, more nutrients are available 

and more stable is the structure. The greater the cation exchange 

capacity, more nutrients are retained in the soil w ith  less leaching of 

fertilizer elements and greater the m ineral reserves, more w ill be the 

nutrient replacement.

3.12. Productivity calculation
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3.12.1. Productivity classes

The productivity of the soil is calculated by m ultip lying the 

ratings of the individual parameters selected in this study, and 

expressed as percentage. The resultant index of productivity is set 

against a scale placing the soil in  one or other of the six productiv ity 

classes viz ., extrem ely poor, poor, average, good, very good and 

excellent. The rating of productiv ity classes are given in Table 9.
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Table 9. R a tin g  of p ro d u c tiv ity  classes

Serial no Productivity class Rating

1 Extrem ely poor 0 - 7

2 Poor 8 - 1 9

3 Average 2 0 - 2 4

4 Good 25-34

5 V ery good 35 - 6 4

6 Excellent 65 - 100





Soil resources p lay an im portant role in determ ining m an’s 

economic, social and cultural progress. A  thorough knowledge of the 

potentialities and lim itations of every piece of land is a pre-requisite in 

its efficient utilization. For m aintain ing the soils in a state of high 

productiv ity on sustainable basis, there is a need for rational use of the 

soils.

A systematic survey and evaluation of the soils of O nattukara 

region was taken up to classify soils based on their inherent soil 

characteristics, land capability, land irrigab ility  and land su itab ility 

for different crops.

4.1. Field studies

Field studies consists of reconnaissance soil survey of 

O nattukara region for soil classification, land capability classification, 

land irrigab ility  classification and evaluation of productiv ity 

parameters.

4.1.1. Reconnaissance soil survey

The reconnaissance soil survey of O nattukara region was carried 

out according to the principles envisaged in the Soil S u r v e y
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Manual(\970). The survey of India toposheets of 57C/7, 58C/8, 

58C/12 and 58D/9 (1:50,000) were used as base maps for conduct of 

the survey.

The False Colour Composite (1: 50,000) of Landsat (TM) w ith 

the geocoded subscene SAT ID - IRS - IB, 58C/7, 58C/8, 58/12 and 

58D/9 were interpreted for physiography by studying the image 

characteristics along w ith reviewing of all available inform ation.

Traversing of the entire area was carried out and soils examined 

for physical and chemical characteristics. Profile pits to a depth of two 

meters or upto the parent material were dug in the typical areas 

identified and the profiles examined in detail for horizonwise 

characteristics such as texture, structure, consistency, concretions, 

colour, m ottling, soil reaction, pores, root distribution, perm eability, 

etc. These morphological features observed were recorded as per the 

Soi l S u r v e y  M anua l  (1970). The salient features of the area in respect of 

location, physiography, drainage, vegetation and land use were also 

recorded.

4.1.2. Identification of soil series

On the basis of the differentiating characteristics, the soils of 

O nattukara region have been grouped into tw en ty soil series. A ll the 

soil series identified were named after the type location where it was 

first identified.
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4.1.3. Photographs of the profile

Before detailed exam ination of the soil profiles and collection of 

soil samples, the photographs of typ ical profiles and present land use 

were taken for visual interpretation. The photographs of profiles and 

land use of the tw en ty soil series are given in Appendix.

4.1.4. Soil sample collection

The soil samples representing the different horizons of the 

typ ifying pedons of the tw en ty soil series were collected for 

laboratory examination.

4.2. Description and characterization of soils

Detailed examination of the profiles were carried out in the field 

and the profile description of the identified tw enty soil series were 

made.

4.2.1. Description of pedomorphic characteristics of soil series

The profile description of the soil series w ith  their general 

characteristics, typifvm g pedon. range in characteristics, crops grown 

and type location are described hereunder.
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Neendakara series represent very deep, light textured, recent 

marine alluvium  located adjoining coastal sand. These soils have very 

dark grey to dark grey, strongly acid, sand, ‘A p ’ horizon and grey to 

very dark grey, strongly acid to medium acid, sand to loam y sand, 

subsurface horizons. Sea shells and rare m inerals like illm enite, 

monazite etc., are seen in the profile.

These soils are classified under Mixed, isohypertherm ic, T ypic 

Ustipsamments.

T y p i f y i n g  p e d o n  : Neendakara sand-cultivated.

Ap 0-17cm V ery  dark grey (10Y R  3/1 M) sand; single grain; loose,
non-sticky and non-plastic; abundant fine and medium  
roots; ve ry  rapid permeability; clear w a vy  boundary; 
pH 5.2.

C l  17-59cm G rey  (5 Y R  5/1 M) sand; single grain; loose, non-sticky
and non-plastic; abundant medium roots; very  rapid 
permeability; clear w avy  boundary; pH  5.1.

C2 59-71cm Light grey (10 Y R  7/2 M) sand; single grain; loose, non-
sticky and non-plastic; abundant medium roots; very  
rapid permeability; clear w avy  boundary; pH 5.6.

C3 71-160  + cm V ery  dark grey (7.5Y R  3/0 M) loam y sand; single grain;
very  friable, non-sticky and non-plastic; roots absent; 
rapid permeability; pH 5.6.

R a n g e  in  c h a r a c t e r i s t i c s

Thickness of the soil column is more than 150cm. Thickness of 

the wA p ’ horizon ranges from 15 to 20cm. The colour is in hue 10YR, 

value 3 to 4 and chroma 1. Texture is predom inantly sand. Colour of

4.2.1.1. NEENDAKARA SERIES
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the ‘C ’ horizon is in hue 5YR and 10 YR, value 3 to 5 and chroma 1 

to 2.. The texture is predom inantly sand but varies from sand to 

loam y sand.

D r a i n a g e  a n d  p e r m e a b i l i t y

Excessively drained w ith  very  rapid perm eability.

Use a n d  v e g e t a t i o n

Cultivated w ith coconut.

T y p e  l o c a t i o n

Neendakara village, K arunagapally taluk.

4.2.1.2. KANDALLUR SERIES

Kandallur series represent light yellow ish brown to dark 

yellow ish brown, very deep, coarse textured soils developed from 

marine alluvium  of recent origin. T hey are located on nearly level to 

very gently sloping marine terraces w ith  slope gradient of below three 

percent. The surface soils are sand to loam y sand w hile the subsurface 

soils are sand. These soils are closely related to M annar soils which 

contains more finer materials.

These soils are classified under Mixed, isohvoertherm ic, T v n i r7 /  j. 7 j r

Ustipsamments.

T y p i f y i n g  p e d o n  : Kandallur loam y sand-cultivated.

Ap 0-10cm Dark yellowish brow n (10YR  4/4 M) loam v sand;
single grain; loose, non-sticky and non-plastic; few fine 
roots; rapid permeability; gradual smooth boundary; 
pH 5.1.
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A C  10-29cm Dark yellowish brow n (10 Y R  4/4 M) sand; single
grain; loose, non-sticky and non-plastic; few very  fine 
roots; very  rapid permeability; clear smooth boundary; 
pH 5.3.

C l  29-37cm Yellowish brow n  (10 Y R  5/6 M) sand; single grain;
loose, non-sticky and non-plastic; few  coarse roots; very  
rapid permeability; gradual smooth boundary; pH 5.2.

C2 37-80cm Yellowish brow n  (10 Y R  5/4 M) sand; single grain;
loose, non-sticky and non-plastic; few  coarse roots; very  
rapid permeability; gradual smooth boundary; pH 5.3.

C3 80-125 + cm Brownish ye llow  (10 Y R  6/8 M) sand; single grain;
loose, non-sticky and non-plastic; roots nil, very  rapid 
permeability; pH 5.6.

R a n g e  i n  c h a r a c t e r i s t i c s

Thickness of the soil column is always more than 120cm. The 

‘A p’ horizon is 15 to 20cm thick. Its colour is in hue 10YR, value 4 to 

6 and chrom a 4. Texture is predom inantly loam y sand and varies from 

sand to loam y sand. The 'C ' horizon is more than 100cm thick. Its 

colour is in hue 10 YR, value 5 to 6 and chroma 4 to 8.. The texture is 

predom inantly sand.

D r a i n a g e  a n d  p e r m e a b i l i t y

Excessively drained w ith  very rapid perm eability.

Use a n d  v e g e t a t i o n

Cultivated w ith coconut, sesamum and vegetables.

T y p e  l o c a t i o n

V aliavila, Kandallur village, K arth ikapally taluk.
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M annar series represents the very deep, sandy, coastal alluvium  

located on gently sloping coastal plains adjoining the coastal sandy 

belt. T hey are very young in origin and show very little profile 

development. These soils are characterized by very pale brown to dark 

grey, s ligh tly  acid, sand to loam y sand ‘A p ’ horizon over brown to 

light grey, sligh tly acid to neutral, loam y sand subsurface soils. 

O ccasionally, sandy loam subsurface textures are also seen.

These soils are classified under M ixed, isohypertherm ic, Typic 

Ustipsamments.

Typ i fy in g  p e d o n  : M annar loam y sand-cultivated.

Ap 0-17cm Dark grey (10 Y R  4/1 M) loam y sand; single grain;
loose, non-sticky and non-plastic; abundant fine and 
medium roots; rapid permeability; clear smooth  
boundary; pH 6.2.

C l  17-99cm Greyish brow n (10 Y R  5/2 M) loam y sand; single grain;
loose, non-sticky and non-plastic; com mon medium  
roots; moderately rapid permeability; gradual smooth  
boundary. pH 6.3.

C2 99-150 + cm Light grey (10 Y R  6/1 M) loam y sand; single grain;
loose, non-sticky and non-plastic; roots absent; rapid 
permeability; pH 7.0.

R an g e  in chara c t e r i s t i c s

The depth of the soil column is always more than 150cm. The 

texture and structure are strik ingly uniform  throughout the profile 

clearly revealing the immature condition. Few yellow  and brown 

mottlings are observed in the lower layers in areas w ith  high water

4.2.1.3. M AN N AR SERIES
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table. Its colour and distribution varies w ith  degree of hydration. The 

texture of the ‘A p ’ horizon is m ostly loam y sand. D ark grey is the 

predominant colour and varies in hue 10 YR, w ith  value 4 to 7 and 

chroma 1 to 4. The ‘C ’ horizons have sim ilar texture and colour varies 

in hue 10YR, w ith  value 4 to 7 and chroma 1 to 3.

D ra in a g e  a n d  p e rm ea b i l i t y

W ell drained w ith rapid perm eability.

Use a n d  v e g e t a t i o n

Cultivated w ith  coconut, cassava, banana, sesamum, fruit trees 

and vegetables.

Type l o c a t i o n

Panmana village, Karunagapally taluk.

4.2.1.4. THRIKKUNNAPUZHA SERIES

Thrikkunnapuzha series represent very deep, imperfectly 

drained, h igh ly  gleyed, very dark grey soils developed from marine 

and lacustrine deposits of recent origin w ith ill defined horizons. The 

presence of organic debris, m ain ly decaved wood, is seen m the lower 

horizon. Sand streaks are also observed in the subsurface horizons. 

The loam y sand surface horizon is followed by loam y sand to clay 

subsurface horizons. The water table is very high and flooding is a 

common feature duiring rainy season.

These soils are classified under Fine-loam y, mixed, 

isohypertherm ic, subactive, Tropic Fluvaquents.
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Typ i fy ing  p e d o n  : Thrikkunnapuzha loam y sand-cultivated.

Ap 0-15cm V ery  dark grey (10Y R  3/1 M) loam y sand; weak
medium granular; very  friable, non-sticky and non
plastic; abundant fine roots; m any medium and coarse 
pores; rapid permeability; gradual w a vy  boundary; 
pH 5.4.

Cgl 15-31cm

Cs2 31-62cm

2 C s l  62-90cm

V ery  dark greyish brow n (10 Y R  3/2 M) loam y sand; 
weak fine granular; v e ry  friable, non-sticky and non
plastic; com m on fine prom inent red ( 2.5 Y R  4/6) 
mottlings; abundant medium roots; m any medium  
and coarse pores; rapid permeability; clear smooth  
boundary; pH  5.3.

V ery  dark grey (10 Y R  3/1 M) sandy loam; weak fine 
subangular blocky; friable, non-sticky and non-plastic; 
roots nil; fine medium interstitial pores; moderately  
rapid permeability; clear smooth boundary; pH 5.5.

Black (10 Y R  2/1 M) clay; massive; firm, very  sticky 
and very  plastic;; few fine interstitial pores; decayed 
w ood debris; elongated sand streaks; slow  
permeability; pH  5.7.

2Cg2 90-130 + cm Black (10Y R  2/1 M) clay; massive; firm, very  sticky
and very  plastic; few fine interstitial pores; higher 
amounts o f  decayed w ood  debris; very  slow  
permeability; pH  5.4.

R an g e  in charac t e r i s t i c s

The depth of the soil column is always more than 130cm. The 

texture of ‘A p ’ horizon ranges from loam y sand to sandy loam. The 

colour ranges in hue 10 YR, value 3 to 4 and chroma 1 to 3. The 

texture of the ‘C ’ horizon ranges from sandy loam to clay w ith  colour 

range in hue 10 YR, value 2 to 3 and chroma 1. The amount of 

organic debris in the subsoil depends on the topography of the terrain.
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D ra ina g e  a n d  p e rm ea b i l i t y

Poorly drained w ith  slow perm eability.

Use a n d  v e g e t a t i o n

Cultivated w ith  coconut and banana.

Type l o c a t i o n

Thrikkunnapuzha, Thrikkunnapuzha village, K arthikapally

taluk.

4.2.1.5. M AH ADEVIKAD SERIES

M ahadevikad series represent the very deep, light textured, 

marine alluvium  occurring on gently sloping plains adjoining the 

coastal belt. The surface texture is predom inantly loam y sand with 

sand to sandy loam subsoils. These are very young soils w ith ill

defined horizons. The subsurface horizon is characterized bv✓

redoximorphic concentrations ranging from red to brownish yellow  

mottlings.

These soils are classified under M ixed, isohypertherm ic, Typic 

Ustipsamments.

'T yp i f y in gp ed on :  Mahadevikad loam y sand-cultivated

Ap 0-18cm D ark  greyish brow n (10 Y R  4/2 M) loam y sand; weak  
fine granular; v e ry  friable, non-sticky and non-plastic; 
abundant fine and medium roots; few  medium pores; 
rapid permeability; clear smooth boundary; pH .5.1.
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C l  18-33cm Brown (10 Y R  5/3 M) loam y sand; weak fine granular;
very  friable, non-sticky and non-plastic; few fine roots; 
few medium pores; rapid permeability; clear smooth  
boundary; pH  5.3

C2 33-65cm Greyish brow n  (10 Y R  5/2 M) sand; single grain; loose,
non-sticky and non-plastic; com mon medium faint 
brownish ye l lo w  (10 Y R  6/8) mottlings; very  rapid 
permeability; clear smooth boundary; pH 5.8.

C3 65-100cm Brown (10 Y R  5/3 M) sandy loam; weak fine
subangular blocky; v e ry  friable, slightly sticky and non
plastic; com m on medium prominent and faint red ( 2.5 
Y R  5/8) and brownish ye llow  ( 10 Y R  6/8) mottlings; 
common fine pores; moderately rapid permeability; 
pH 5.3.

R an g e  in  charac t e r i s t i c s

The thickness of the soil column is always more than 100cm. 

The surface texture varies from sand to loam y sand w ith a colour 

range in hue 10 YR, value 4 to 6 and chroma 2 to 3. The texture of 

the ‘C ’ horizon ranges from sand to loam y sand w ith  colour in hue, 

10 YR, value 5 and chroma 2 to 3. Red and brownish ye llow  

mottlings are noticed in the subsoil.

D ra ina g e  a n d  p e rm ea b i l i t y

M oderately well drained w ith  moderately rapid perm eability.

Use a n d  v e g e t a t i o n

Cultivated with coconut and fruit trees.

Type l o ca t i o n

M ahadevikad, K arth ikapally village, K arthikapally taluk.
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4.2.1.6. ATTUVA SERIES

A ttuva series represent very deep, coarse textured, alluvial soils 

located in between the coastal plains and laterite belt. These soils have 

dark greyish brown to dark brown, strongly acid, loam y sand surface 

soils followed by dark yellow ish  brown to grey, medium acid, loam y 

sand to sandy loam subsoils. A  regular increase in clay content is 

noticed down the profile.

These soils are classified under Coarse-loamy, mixed, 

isohypertherm ic, active, Fluventic Dystropepts.

Typ i fy in g  p e d o n  : Attuva loam y sand-cultivated.

Ap 0-17cm D ark greyish b row n  (10 Y R  4/2 M) loamy sand; single
grain; loose, non-sticky and non-plastic; abundant fine to 
medium roots; v e ry  rapid permeability; clear w avy  
boundary; pH  5.5.

B w l 17-59cm Greyish brow n  (10 Y R  5/2 M) sandy loam; weak fine
granular; friable, non-sticky and non-plastic; abundant 
fine to medium roots; com mon medium pores; rapid 
permeability; clear w a vy  boundary; pH 5.5.

Bw2 59-99cm Greyish b row n  (10 Y R  5/6 M) sandy loam; weak fine
subangular blocky; friable, non-sticky and non-plastic; 
abundant fine to medium roots; com mon medium pores; 
rapid permeability; clear w avy  boundary; pH 5.5.

Bw3 99-150 + cm Light grey (10 Y R  6/1 M) sandy loam; weak fine
subangular blocky; friable, slightly sticky and non
plastic; roots absent; com m on fine and medium pores; 
moderately rapid permeability; pH 5.S.
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R a n g e  in chara c t e r i s t i c s

Thickness of the solum is more than 150cm. Thickness of the 

‘A p ’ horizon ranges from 11 to 20cm. Its colour is in hue 7.5 YR and 

10 YR w ith  value 3 and 4 and chroma 2 to 4 and texture is 

predom inantly loam y sand. The colour of the CB ’ horizon is in hue 

7.5YR and 10 YR, value 4 to 6 and chroma 1 to 6. The texture ranges 

from loam y sand to sandy loam.

D ra in a g e  a n d  p e rm ea b i l i t y

M oderately well drained w ith  rapid to m oderately rapid 

perm eability.

Use a n d  v e g e t a t i o n

Cultivated w ith  coconut, banana and cassava.

Type l o c a t i o n

Kulasekharapuram village, K arunagapally taluk.

4.2.1.7. KO LLAKA SERIES

Kollaka series represent the very deep, light textured, strong 

brown to red, marine alluvial deposits located on gently to moderately 

sloping undulating plains of the eastern portion of O nattukara region. 

The reddish colour throughout the profile is the major distinguishing 

character of this series.

These soils are classified under M ixed, isohypertherm ic. Tvpic 

Ustipsam m ents.
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T yp i f y in g p e d o n :  Kollaka loam y sand-cultivated

A p 0-15cm  Strong brow n (7.5 Y R  5/6 M) loam y sand; weak medium
granular; very  friable, non-sticky and non-plastic; abundant 
fine and medium roots; m any fine and medium pores; rapid 
permeability; clear smooth boundary; pH  4.7

C l  15-50cm Red (2.5 Y R  4/6 M) loam y sand; weak medium granular;
very  friable, non-sticky and non-plastic; com mon fine roots; 
few fine and medium pores; rapid permeability; clear 
smooth boundary; pH 4.6.

C2 50-95cm Red (2.5 Y R  5/6 M) loam y sand; weak medium granular;
very  friable, non-sticky and non-plastic; few medium and 
coarse roots; few  fine and medium pores; rapid  
permeability; clear smooth boundary; pH  5.2.

C3 95-160cm  Strong brow n ( 7.5 Y R  5/6 M) sand; single grain; loose,
non-sticky and non-plastic; very  rapid permeability; pH  5.3.

R an g e  in  ch a ra c te r i s t i c s

The thickness of the soil column is always more than 150cm.

The surface texture varies from sand to loam y sand w ith a colour

range in hue 7.5 YR, value 4 to 5 and chroma 4 to 6. The texture of

the subsoil ranges from sand to loam y sand w ith  colour range in hue

of 2.5 Y R  to 7.5 YR, value 4 to 6 and chroma 6 to 8.

D ra in a g e  a n d  p e rm ea b i l i t y

W ell drained w ith rapid to moderately rapid perm eability.

Use a n d  v e g e t a t i o n

Cultivated w ith coconut, cassava and fruit trees.

Type lo c a t i o n

Kollaka, W ard N o .l, Vadakathala village, Karunagapally taluk.
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Alappuzha series represent very deep, coarse textured, coastal 

alluvial soils located on level to gently sloping lands. The characteristic 

feature of this series is the presence of K a la sh i , a black to dark brown 

coloured iron oxide and organic m atter rich sand which is hard under 

submerged condition noticed in this series beyond a depth of 150cm. 

Alappuzha soils have light brownish grey to dark brown, sligh tly acid, 

sand to loam y sand ‘A p ’ horizon and white to black, sand to loam y 

sand ‘C ’ horizon. The soils have more or less uniform  characters 

throughout the profile.

These soils are classified under M ixed, isohypertherm ic, Ustic 

Quartzipsamments.

T yp i fy in g p ed o n :  A lappuzha sand-cultivated.

Ap 0-23cm Pale brow n (10 Y R  6/3 M) sand; single grain; loose, non-
sticky and non-plastic; frequent medium and coarse roots; 
rapid permeability; diffuse smooth boundary; pH 6.5.

C l  2 3 -1 10cm Light grey (10 Y R  7/1 M) sand; single grain; loose, non-
sticky and non-plastic; few medium and coarse roots; rapid 
permeability; gradual smooth boundary; pH  6 .6 .

C2 1 10 -160cm Greyish brow n (10 Y R  5/2 M) sand; single gram; loose,
non-sticky and non-plastic; roots absent; rapid permeability; 
clear smooth boundary; pH  6 .6 .

Cc 160 + cm Black (10 Y R  2/1 M) sand; weak fine subangular blocky;
friable, non-sticky and non-plastic; roots absent; moderate  
permeability; Kalashi, a mixture o f sand, iron oxides and 
organic matter; pH 6.4 .

4.2.1.8. ALAPPUZH A SERIES
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R a n g e  in ch a ra c t e r i s t i c s

The depth of soil column is always more than 150cm. The ‘A p ’ 

horizon is 15 to 45cm thick. The surface colour is in hue 10 YR, value 

3 to 7 and chrom a 1 to 4 The texture is predom inantly sand and varies 

from sand to loam y sand. The ‘C ’ horizon is more than 100cm thick. 

Its colour is in hue 10YR and 7.5 YR, value 2 to 8 and chroma 1 to 4. 

Texture is usually sand but varies from sand to loam y sand. In areas 

w ith  high water table, Kalash i is noticed at lower depths.

D ra in a g e  a n d  p e rm ea b i l i t y

Excessively drained w ith  rapid perm eability.

Use a n d  v e g e t a t i o n

Cultivated w ith  coconut and cashew.

Type lo ca t i o n

Kayam kulam  m unicipality, W ard No. 19. K arth ikapally taluk.

4.2.1.9. PALLIPAD SERIES

Pallipad series represent the very deep alluvial soils w ith initial 

stages of laterisation in deeper layers occurring on gently to 

moderately sloping plains. They have greyish brown to very dark 

greyish brown, strongly acid, loam y sand to sandy loam, ‘A p ’ horizon 

followed by very dark grey to light yellow ish brown, medium acid, 

sandy loam  to sandy clay loam subsurface horizons.

These soils are classified under Coarse-loamy, mixed, 

isohypertherm ic, Kanhaplic Haplustalfs.
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r ing  p e d o n  : Pallipad loam y sand-cultivated. 

A p 0-19cm

B w l 19-60cm

Bw2 6 0 -110cm

Btl 110 -157cm

BC 157 + cm

Greyish b row n  (10 Y R  5/2 M) loam y sand; single grain; 
loose, non-sticky and non-plastic; abundant medium roots; 
rapid permeability; clear w avy  boundary; pH  5.3.

V ery  dark greyish brow n  (10 Y R  3/2 M) sandy loam; weak  
fine granular; friable, slightly sticky and non-plastic; 
abundant medium roots; com m on medium pores; 
moderately rapid permeability; clear smooth boundary; pH  
5.5.

Dark greyish brow n  (10 Y R  4/2 M) sandy loam; weak  
medium subangular blocky; friable, sticky and plastic; few  
medium roots; com m on medium pores; moderately rapid 
permeability; gradual w a vy  boundary; pH  5.7.

Greyish b row n  (10 Y R  5/2 M) sandy clay loam; weak  
medium subangular blocky; friable, slightly sticky and 
slightly plastic; com m on medium distinct and prom inent  
strong brow n  (7.5 Y R  5/6) and red (2.5 Y R  4/8) mottlings; 
thin patchy cutans; roots absent; few  fine and medium  
pores; moderate permeability; pH 5.8.

Soil mixed w ith  laterite.

R an g e  in charac t e r i s t i c s

The depth of the solum is more than 150cm.. The Ap' horizon, 

is 16 to 25 cm thick. Its colour ranges in hue 10 YR, w ith  value 3 to 5 

and chroma 2 and 3. The texture is m ostly loam y sand but ranges 

from loam y sand to sandy loam. The 'B' horizon is more than 100cm 

thick. Its colour ranges in hue 10 YR w ith  value 3 to 6 and chroma 1 

and 6. The texture varies from sandy loam to sandy clay loam. Strong 

brown and red mottlings are observed in the subsurface horizons.
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D ra in a g e  a n d  p e rm ea b i l i t y

M oderately w ell drained w ith  moderate perm eability.

Use a n d  v e g e t a t i o n

Cultivated w ith  coconut, cassava banana and fru it trees.

Type l o c a t i o n

Pallipad village, K arthikapally taluk.

4.2.1.10. M YN AGAPALLY SERIES

M ynagapally series represent the deep to very deep, w ell drained 

laterite soils occurring on m oderately sloping to strongly sloping low 

mounds. T hey have reddish brown to yellow ish red, very strongly 

acid, gravelly loam to gravelly silty  clay loam, ‘A p ’ horizon, red to 

yellow ish red, very strongly to strongly acid, gravelly sandy clay loam 

to gravelly clay, ‘B ’ horizon. The entire solum rests on a continuous 

layer of P lin th ite developed from gneissic rocks.

These soils are classified under C layey-skeletal, mixed, 

isohypertherm ic, subactive, Typic Plinthustults.

T vo i f v in<? p e d o n  : M vnaeaoallv eravellv sandv clav loam-cultivated.
^ X J  ✓ O  1 • O  i  ✓ w  *• .• »•

A p 0-28cm Yellowish red (5 Y R  5/6 M) gravelly sandy clay loam;
moderate medium subangular blocky; friable, slightly 
sticky and slightly plastic; abundant fine roots; common  
medium interstitial pores; moderately rapid permeability; 
clear smooth boundary; pH 4.8.
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Btl 28-57cm Yellowish red (5 Y R  5/8 M) gravelly sandy clay; moderate
medium subangular blocky; firm, sticky and plastic; 
frequent medium roots; few fine interstitial pores; patchy  
thin cutans; m oderately rapid permeability; clear w avy  
boundary; pH  5.0.

Bt2 57-98cm Red (2.5 Y R  5/8 M) gravelly clay; strong medium
subangular b locky; firm, sticky and plastic; few medium  
roots; few fine interstitial pores; patchy thin cutans; 
moderate permeability; clear w avy  boundary; pH 5.1.

B3 98-113cm  Red (2.SYR  4/6 M) gravelly sandy clay loam; strong
medium subangular blocky; very  firm, sticky and plastic; 
roots absent; few  fine interstitial pores; moderately slow  
permeability; pH  4.5.

C 113 + cm Phnthite

R a n e e  in charac te r i s t ic s

Thickness of the solum is more than 85cm. Thickness of the 

‘Ap' horizon ranges from 18 to 30cm. Its colour is in hue 5YR, value 4 

to 5 and chroma 4 to 8. Texture varies from gravelly loam to gravelly 

silty clay loam . Thickness of the £B’ horizon is more than 70cm and 

its colour is in hue 2.5YR and 5YR, value 4 to 5 and chroma 6 to 8.. 

The texture varies from gravelly sandy clay loam to gravelly clay. 

D ra ina g e  a n d  p e rm ea b i l i t y

W ell drained w ith moderate to moderately slow perm eability. 

L se  a n d  v e g e t a t i o n

Cultivated w ith coconut, cassava and banana.

Ts ?e l o ca t i o n

Thodiyoor village, Karunagapally taluk.
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4.2.1.11. KATTANAM SERIES

Kattanam series represent the alluvio-colluvial soils resting over 

a sandy marine deposit, on gently sloping plains, adjoining the 

undulating laterite belt. T hey are very deep, dark brown to brown, 

strongly acid to medium acid, ligh t textured soils w ith  loam y sand to 

sandy loam surface and loam y sand to sandy loam subsurface. These 

soils are young in origin and horizonisation is ill defined.

These soils are classified under Coarse-loamv, mixed, 

isohypertherm ic, semiactive, F luventic Ustropepts.

T yp i fy in g p ed o n :  Kattanam loam y sand-cultivated.

A p 0-23cm  D ark b row n  (7.5 Y R  3/2 M) loam y sand; weak fine
granular; v e ry  friable, non-sticky and non-plastic; com m on  
fine and m edium  roots; com m on coarse interstitial pores; 
rapid perm eability; clear sm ooth boundary; pH 5.1

B w l 23-60cm  B row n (7.5 Y R  5/4 M) sandy loam; weak fine subangular
blocky; ve ry  friable, non-sticky and non-plastic; few  fine 
and medium roots; com m on fine and medium interstitial 
pores; rapid perm eability; clear sm ooth boundary; pH  5.2.

Bw2 60-78cm  B row n (7.5 Y R  5/4 M) sandy loam; weak m edium
subangular b locky; friable non-sticky and non-plastic; few  
medium roots; com m on fine and medium interstitial pores; 
m oderately rapid perm eability; clear sm ooth boundary; pH  
5.1.

BC 78-122cm  Strong brow n (7.5 Y R  5/8 M) loam y sand; weak fine
granular; ve ry  friable, non-sticky and non-plastic; roots nil; 
few fine m edium  interstitial pores; m oderately rapid  
perm eability; clear sm ooth boundary; pH 5.3

C 1 2 0 - l S C  +  c m  Reddish y e llo w  ( 7.5 Y R  6/8 M) loam y sand; weak fine
granular; loose, non-sticky and non-plastic ; m oderately  
rapid perm eability; pH  5.4.
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R an g e  in  ch a ra c t e r i s t i c s

The thickness of the solum is always more than 100cm. The 

colour of ‘A p ’ horizon ranges in hue 7.5 YR, w ith  value 3 to 5 and 

chroma 2 to 4. Its texture is predom inantly loam y sand, but ranges 

from loam y sand to sandy loam. The ‘B ’ horizon is predom inantly 

sandy loam w ith  colour ranging in hue 7.5 YR, value 4 to 6 and 

chroma 4 to 8.

D ra in a g e  a n d  p e rm ea b i l i t y

M oderately well drained w ith  m oderately rapid perm eability.

Use a n d  v e g e t a t i o n

Cultivated w ith coconut, cassava, banana, sesamum and 

vegetables.

Type lo ca t i o n
Kattanam, Bharanikavu village, M avelikkara taluk.

4.2.1.12. PALAMEL SERIES

Palamel series represent very deep, w ell drained, dark brown, 

light to medium textured soils occurring towards the north eastern 

part of O nattukara region. They have reddish brown to dark brown, 

strongly to medium acid, gravelly sandy loam to gravelly sandy clay 

loam surface soils and reddish ye llow  to strong brown, medium acid 

to sligh tly acid, sandy clay loam to clay subsoils. The gravel content 

below 100 cm reaches upto 40 percent. The soils are developed over 

laterite from recent and subrecent sediments.
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These soils are classified under Fine-loamy, mixed, 

isohypertherm ic, subactive, Ustoxic Humitropepts.

T yp i f y in g p e d o n :  Palamel gravelly sandy loam-cultivated.

A p 0-16cm  D ark b row n  (7.5 Y R  4/4 M) gravelly  sandy loam ; weak
medium granular; friable, slightly sticky and slightly  
plastic; abundant fine and m edium  roots; com m on fine and 
medium interstitial pores; m oderately rapid perm eability; 
clear sm ooth boundary; pH  5.5.

B w l 16-38cm  Strong b row n  (7.5 Y R  5/6 M) sandy clay; m oderate coarse
subangular blocky; friable, sticky and plastic; com m on  
m edium roots; few  fine and v e ry  fine interstitial pores; 
m oderately slow  perm eability; clear sm ooth boundary; 
pH 5.3.

B w l 38-107cm  Y ellow ish  red (5 Y R  4/8 M) sandy clay; coarse subangular
blocky; friable, sticky and plastic; few  medium roots; few  
fine interstitial pores; m oderately slow  perm eability; 
gradual irregular boundary; pH  6.3.

B3 107-137cm  Y ellow ish  red (5 Y R  5/8 M) gravelly clay; medium coarse
subangular blocky; friable, sticky and plastic; few  fine 
interstitial pores; m oderately slow  perm eability; clear 
sm ooth boundary; pH 6 .1 .

C 137 + cm Plinthite

R an g e  in chara c t e r i s t i c s

The depth of solum ranges from 110 to 150 cm. Coarse 

fragments occur m ostly in the surface and just above the laterite layer. 

The w ater table during summer is around 10 m. and rises upto a level 

of 3 m. during rainy season. The texture of ‘A p ’ horizon ranges from 

gravelly sandy loam to gravelly sandy clay loam and colour varies 

from reddish brown to dark brown in hue SYR and 7.SYR, value 3 to 

5 and chrom a 3 to 4. The ‘B ’ horizons are predom inantly sandy clay
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in texture but ranges from sandy clay loam to clay. The colour varies 

from strong brown to yellow ish red in hue 5YR and 7.5YR, value 4 to 

5 and chroma 6 to 8. The ‘B3’ horizon is m ostly gravelly clay and the 

colour range is from reddish ye llow  to yellow ish red in hue 5YR, 

value 5 and 6 and chroma 6 to 8. This horizon contains relatively 

higher proportion of laterite gravels. The ‘C ’ horizon is m ostly soft 

laterite.

D ra in a g e  a n d  P e rm ea b i l i t y

W ell drained w ith moderate perm eability.

Use a n d  v e g e t a t i o n

Cultivated w ith  coconut, banana, cassava and vegetables.

Type lo ca t i o n

M avelikkara village, M avelikkara taluk.

4.2.1.13. SOORAN AD SERIES

Sooranad series represent the very deep, poorly drained soils 

developed from colluvial material over laterite. These soils occur in 

gently sloping depressions of the central portion of O nattukara 

region. T hey have grey to dark greyish brown, medium acid, sandy 

loam to sandy clay loam 'Ap' horizon and brownish yellow  to 

yellow ish red, medium acid to very strongly acid, sandy clay loam to 

clay subsoils.

These soils are classified under Fine, mixed, isohypertherm ic, 

subactive, Typic Plinthustults.
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Typ i fy in g  p e d o n  : Sooranad sandy loam -cultivated,

A p 0-18cm  Dark greyish b row n  (10 Y R  4/2 M) sandy loam; weak
medium granular; friable, non-sticky and non-plastic;
abundant fine roots; rapid permeability; clear smooth  
boundary; pH 5.9.

B w l 18-37cm Yellowish b row n  (10 Y R  5/4 M) sandy clay loam; weak
medium subangular blocky; friable, slightly sticky and
slightly plastic; few  fine roots; com m on fine and medium  
interstitial pores; moderately slow permeability; clear w avy  
boundary; pH 4.9.

Btl 37-120cm  Yellowish red (5 Y R  5/6 M) gravelly clay; moderate medium  
subangular blocky; firm, sticky and plastic; roots absent; dark  
brow n (7.5 Y R  4/2) mottlings; patchy thin cutans; few fine 
interstitial pores; moderately slow permeability; pH 6.0.

C 120 + cm Phnthite

R an g e  in charac t e r i s t i c s

The depth of the solum ranges from 120 to 150cm depending on 

the depth of laterite. The colour of the 'Ap' horizon ranges in hue 

10YR, value 4 and 5 and chroma 1 and 2. The texture ranges from 

sandy loam to sandy clay loam. The colour of the 'B' horizon ranges 

in hue 5YR and 10 YR w ith value 4 to 6 and chroma 6 to 8. The 

texture ranges from sandy clay loam to gravelly clay. The clay content 

and gravel content increases w ith  depth. Laterisation is in its in itia l 

stage below the 'B' horizon.

D ra ina g e  a n d  p e rm ea b i l i t y

Poorly drained w ith moderate perm eability.

Use a n d  v e g e t a t i o n

Cultivated w ith rice.
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Type l o c a t i o n

Tham arakulam  village, M avelikkara taluk.

4.2.1.14. VALLIKUNNAM SERIES

V allikunnam  soils represent very deep, gravelly soils located on 

gently to m oderately sloping lands on the eastern boundary of 

O nattukara region. These soils have reddish brown, strongly acid, 

gravelly sandy clay loam to gravelly clay loam ‘A p ’ horizon followed 

by gravelly clay loam to gravelly clay strongly acid, strong brown to 

yellow ish red, ‘B ’ horizons. These soils are developed from gneissic 

rocks and rests over a continuous layer of p linthite.

These soils are classified under C layey-skeletal, mixed, 

isohvperthermic, subactive, T yp ic Plinthustults.

Typ i fy ing  p e d o n  : Vallikunnam  gravelly sandy clay loam-cultivated.

A p 0-10cm Reddish brow n  (5 Y R  4/4 M) gravelly sandy clay loam;
weak medium subangular blocky; friable, slightly sticky and 
slightly plastic; abundant fine roots; com mon fine and 
medium interstitial pores; moderate permeability; clear 
w avy boundary; pH  5.4.

AB 10-27cm Reddish b ro w n  (5 Y R  5/4 M) gravelly sandy clay loam;
weak medium subangular blocky; friable, sticky and slightly  
plastic; abundant fine roots; com m on fine and medium  
interstitial pores; moderate permeability; clear w avy  
boundary; pH 5.1.

Bti 27-69cm Strong brow n (7.5 Y R  5/6 M) gravelly clay; moderate
medium subangular blocky; firm, sticky and plastic; few  
fine roots; com m on fine interstitial pores; moderately slow  
permeability; gradual w avy  boundary; pH 5.3.
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Bt2 6 9 -110cm Strong brow n  (7.5 Y R  5/8 M) gravelly clay; strong medium  
subangular blocky; firm, very  sticky and plastic; few fine 
roots; few  fine interstitial pores; moderately slow  
permeability; pH  5.2

C 1 10  + cm Plinthite

R an g e  in chara c t e r i s t i c s

Thickness of the solum is more than 90cm. Thickness of the 

‘A p’ horizon ranges from 25 to 30cm. Its colour is in hue 5 YR, value 

4 to 5 and chroma 4. Texture is predom inantly gravelly clay loam. 

Thickness of the ‘B ’ horizon is more than 80cm and its colour is in 

hue 7.5YR, value 5 and chroma 6 to 8.. The texture varies from 

gravelly clay loam to gravelly clay.

D ra ina g e  a n d  p e rm ea b i l i t y

W ell drained w ith  moderate perm eability.

Use a n d  v e g e t a t i o n

Cultivated w ith coconut and cassava.

Type l o c a t i o n

Chunakkara village, M avelikkara taluk.

4.2.1.15. KOTTAKAKAM  SERIES

Kottakakam series represents the deep to very deep, alluvial soils 

deposited in the depressions of coastal plains. These soils are typ ica lly  

characterized by mottled subsurface horizons. They have greyish 

brown to very dark greyish brown, strongly acid, sandy loam to loam
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‘A p’ horizon and dark brown to pale brown, very strongly acid, 

loam y sand to sandy clay loam ‘C ’ horizon.

These soils are classified under Coarse-loamy, mixed, 

isohypertherm ic, subactive, Aerie Tropaquepts.

Typ i f y in g  p e d o n  : Kottakakam sandy loam-cultivated.

A p 0-20cm Dark greyish b row n  (10 Y R  4/2 M) sandy loam; weak
medium granular; ve ry  friable, non-sticky and non-plastic; 
abundant fine roots; com mon medium interstitial pores; 
moderately rapid permeability; clear smooth boundary; pH  
5.4.

AB 20-54cm Dark brow n (7.5 Y R  3/2 M) sandy loam; weak medium
subangular blocky; very  friable, slightly sticky and non
plastic; com m on medium distinct b row n (10 Y R  5/3) 
mottlings; com m on medium interstitial pores; gradual 
smooth boundary. pH  4.4.

Bw 54-90cm Pale brow n (10 Y R  6/3 M) sandy loam; weak medium
subangular blocky; friable, slightly sticky and non-plastic; 
common medium distinct reddish brow n (2.5 Y R  4/4) 
mottlings; few fine interstitial pores; moderate permeability; 
pH 4.2.

R a n g e  in  charac t e r i s t i c s

The thickness of the soil column is 70 to 110cm. The 'Ap' 

horizon is 20 to 35cm thick. Its colour is in hue 10 YR, value 3 to 5 

and chroma 2 to 3. The texture varies from loam y sand to sandy loam. 

Ihe 'O  horizon is 50 to 80cm thick. Texture varies from sandy loam 

to sandy clay loam. Its colour is in hue 10YR, value and chroma 2 to 

6. These soils have high w ater table.

D ra ina g e  a n d  p e rm ea b i l i t y

Poorly drained w ith moderate perm eability.
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Use a n d  v e g e t a t i o n

Cultivated w ith rice and sesamum. 

Type l o c a t i o n

Pallipad village, K arth ikapally taluk.

4.2.1.16. PATHIYOOR SERIES

Path iyoor series represent the im perfectly drained, very deep, 

fine textured alluvial soils. T hey are dark yellow ish brown to greyish 

brown w ith  clay loam surface texture and clay loam to clay subsoils. 

They are located on level to gently sloping depressions of low land 

plains. These soils are submerged during monsoon. The water table 

goes down to 0.5 to 1 meter during summer months.

These soils are classified under Fine, mixed, isohypertherm ic, 

semiactive, Aerie Tropaquepts.

Typ i f y in g  pedon-. Pathiyoor clay loam-cultivated

Ap 0-20cm

B w l 20-43cm

Bw2 43-75cm

Dark yellowish brow n  (10 Y R  4/4 M) clav loam; 
moderate medium subangular blocky; friable, slightly 
sticky and slightly plastic; com mon fine and medium  
roots; com mon fine interstitial pores; moderate 
permeability; abrupt smooth boundary; pH 5.4

Greyish brow n (10 YR  5/2 M) clay loam; moderate 
medium subangular blocky; friable, sticky and slightly  
plastic; com mon fine and medium roots; common fine 
interstitial pores; moderate permeability; abrupt 
smooth boundary; pH 5.2.

Dark greyish b row n  (10 Y R  4/2 M) clay; moderate 
medium subangular blocky; firm, sticky and plastic; 
few fine faint yellowish brow n (10 Y R  5/6) mottlings;
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few  fine faint yellow ish  b row n  (10 Y R  5/6)
m ottlings; com m on fine interstitial pores; slow  
perm eability; clear sm ooth boundary; pH  5.1.

Bw3 7 5 -110cm  G reyish b row n  (10 Y R  5/2 M) clay; m oderate
m edium  subangular blocky; firm , sticky and plastic;
few  fine faint yellow ish  b row n  (10 Y R  5/6)
m ottlings; com m on fine interstitial pores; 
m oderately slow  perm eability; clear sm ooth  
boundary; pH  5.0.

BC 110 -15 0  + cm G reyish b row n  (10 Y R  5/2 M) sandy clay; m oderate
medium subangular blocky; firm , sticky and plastic; 
few  fine faint yellow ish  b row n  (10 Y R  5/8)
m ottlings; few  fine interstitial pores; slow  
perm eability; pH  4.9.

R an g e  in  charac t e r i s t i c s

The thickness of the solum is always more than 150cm. The 

texture of the ‘A p’ horizon ranges from sandy clay loam to clay loam. 

Its colour is in hue 10 YR, w ith  value 4 to 5 and chroma 3 to 4. The 

‘B' horizon is more than 100cm thick. Its colour is in hue 10 YR, w ith  

value 4 to 5 and chroma 1 to 3 and texture varies from sandy clay 

loam to clay. M ottlings are noticed in the subsoil.

D ra ina g e  a n d  p e rm ea b i l i t y

Im perfectly drained w ith  slow to moderately slow perm eability 

Tse a n d  v e g e t a t i o n

Cultivated w ith rice.

Type l o c a t i o n

Pathiyoor village, K arthikapally taluk.
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Cherukol series represents the very deep, coarse textured, 

coastal alluvium  of recent origin that are typ ica lly  light coloured w ith  

slight profile development on the surface. The surface layer is usually 

dark greyish brown, very strongly acid, loam y sand, followed by 

yellow ish brown to light yellow ish  brown, medium acid, loam y sand 

to sandy loam subsoils. In very deep profiles, sandy clay loam soils are 

also noticed. These soils are located in very gently sloping depressions 

in the coastal plains.

These soils are classified under Coarse-loamy, mixed, 

isohvperthermic, subactive, T yp ic Tropofluvents.

Typ i fy in g  p e d o n :  Cherukol loam y sand-cultivated.

A p 0-13cm Dark greyish b row n  (10 Y R  4/2 M) loam y sand; weak
fine granular; v e ry  friable, non-sticky and non-plastic; 
abundant v e ry  fine and fine roots; rapid permeability; 
clear smooth boundary; pH 4.9.

C l  13-24cm Light ye llow ish brow n (10 Y R  6/4 M) loam y sand; weak
fine granular; ve ry  friable, non-sticky and non-plastic; 
few fine roots; rapid permeability; gradual smooth  
boundary; pH  5.2.

C 2 24-66cm Yellowish b ro w n  (10 Y R  5/4 M) loam y sand; weak fine
granular; v e ry  friable, non-sticky and non-plastic; few  
fine faint ye llow ish brow n (10 Y R  5/6) mottlings; roots 
absent; rapid permeability; gradual smooth boundary; 
pH 5.2.

C3 66-150 + cm Yellowish b row n  (10 Y R  5/8 M) sandy clay loam; weak
fine subangular blocky; friable, slightly sticky and 
slightly plastic; few fine faint yellowish red (5 Y R  4/6) 
mottlings; roots absent; moderate permeability; pH  5.6.

4.2.1.17. CHERUKOL SERIES
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R a n g e  in chara c t e r i s t i c s

The depth of soil column is always more than 150cm. The 

texture and structure are strik ingly uniform throughout the profile 

except in the last layer. Yellowish brown to strong brown mottles are 

observed in the th ird  layer and yellow ish red to yellow ish  brown, in 

the fourth layer. Colour and distribution of m ottlings vary w ith 

degree of hydration. Texture of the surface soil varies from sand to 

loam y sand. The colour is in hue 10 YR, value 4 and 5 and chroma 2. 

The texture of ‘C ’ horizon ranges from loam y sand to sandy clay loam 

w ith hue 10YR, value 5 to 6 and chroma 3 to 8.

D ra ina g e  a n d  p e rm ea b i l i t y

M oderately well drained w ith  rapid to m oderately rapid 

perm eability.

Use a n d  v e g e t a t i o n

Cultivated w ith  rice and sesamum.

Type l o ca t i on

Thekkekara village, M aveikkara taluk.

4.2.1.18. VETTIKODE SERIES

Vettikode series represent very deep, heavy textured, 

imperfectly drained alluvial soils on very gently to gently sloping 

depressions of lowlands.. They are dark grey to very dark grey, 

medium acid, clay loam to clay surface soils and grey to black, very
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strongly to medium acid, clay subsoils. The maximum accumulation 

of clay is observed in the second and third layers.

These soils are classified under V ery fine, mixed, 

isohypertherm ic, subactive, Tropic Fluvaquents.

Typ i fy in g  p e d o n  : Vettikode clay-cultivated.

Ap 0-14cm V ery  dark grey (10 Y R  3/1 M) clay; strong coarse
subangular blocky; ve ry  firm, very  sticky and plastic; 
abundant fine roots; com mon v e ry  fine and fine 
interstitial pores; moderately slow permeability; clear 
smooth boundary; pH 5.7.

Bgl 14-32 cm Dark grey (10 Y R  4/1 M) clay; strong coarse subangular
blocky; firm, v ery  sticky and very  plastic; few fine roots; 
com m on v e ry  fine interstitial pores; slow permeability; 
clear w a vy  boundary; pH 4.9.

Bg2 3 2 -1 15cm G rey  (10 Y R  5/1 M) clay; strong coarse subangular
blocky; v e ry  firm, v ery  sticky and v e ry  plastic; roots 
absent; slow  permeability; clear w a vy  boundary; pH  5.8.

Bg3 115-130  + cm Light grey (10 Y R  6/1 M) silty clay; massive; firm, sticky
and plastic; roots absent; slow permeability; pH 5.4.

R an g e  in charac t e r i s t i c s

The depth of the solum is more than 125 cm. The Ap' horizon, 

is 10 to 20cm thick. Its colour ranges in hue 10 YR w ith  value 3 to 4 

and chroma 1 and 2. The texture ranges from clay loam to clay. The 

'B' horizon is more than 100cm thick. Its colour ranges in hue 10 YR 

with value 1 to 6 and chroma 1 and 2. The texture is predom inantly 

clav.

D ra ina g e  a n d  p e rm ea b i l i t y

Imperfectly drained w ith  slow perm eability.
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Use a n d  v e g e t a t i o n

Cultivated w ith rice.

Type l o c a t i o n
Chunakkara village, M avelikkara taluk

4.2.1.19. KEERIKKAD SERIES

Keerikkad series represent very deep, coarse textured, coastal 

alluvium located in depressions, developed in-between two subdued 

sand dunes which are 0.5 to lm  below the general surface of the 

coastal belt. They are very narrow , running parallel to the beach line. 

The surface soils are dark yellow ish  brown, strongly acid, sand to 

loam y sand. The subsoils are light grey to yellow ish brown, strongly 

to medium acid, sand to loam y sand. These soils are submerged during 

monsoon w ith  imperfect drainage. The water table is high and is 

located at 1 to 2 m even during summer time.

These soils are classified under M ixed, isohypertherm ic, Typic 

Psammaquents.

Typ i fy in g  p e d o n :  Keerikkad loam y sand-cultivated

Ap 0-25cm Dark ye llow ish brow n (10YR 4/4 M) loam y sand;
single grain; loose, non-srickv and non-plastic; few fine 
and coarse roots; rapid permeability; abrupt smooth  
boundary; pH  5.1.

A C  25-40cm Light yellowish b row n  (10 Y R  6/4 M) sand; single 
gram; loose, non-sticky and non-plastic; few fine and 
coarse roots; m oderately rapid permeability; clear 
smooth boundary; pH 5.2.
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C gl 40-84cm Dark grey (10 Y R  4/1 M) sand; single grain; loose, non-
sticky and non-plastic; few coarse roots; moderately  
rapid permeability; clear smooth boundary; pH 5.9.

Cg2 84 -116cm Light grey (10 Y R  7/2 M) sand; single grain; loose, non-
sticky and non-plastic; few coarse roots; moderately  
rapid permeability; clear smooth boundary; pH 5.8.

2C  116-196  + cm Brownish y e llo w ( 10 Y R  6/6 M) sandy loam; weak fine
subangular b locky; v e ry  friable, slightly sticky and non
plastic; few  coarse roots; moderately rapid permeability; 
pH 5.4.

R an g e  in charac t e r i s t i c s

Thickness of the soil column is more than 150cm. The ‘A p ’ 

horizon is 20cm thick. Its colour is in hue 10YR, value 4 to 6 and 

chroma 2 to 4. Texture ranges from sand to loam y sand. The 'C ' 

horizon is more than 100cm and its colour ranges in hue 10 YR, value 

4 to 7 and chroma 1 to 6.. The texture ranges from sand to loam y 

sand. Sandy loam textures are also noticed in deeper layers.

D ra ina g e  a n d  p e rm ea b i l i t y

Imperfectly drained w ith  rapid perm eability.

Use a n d  v e g e t a t i o n

Land raised to ridges and furrows for coconut cultivation.

Paddy is also grown.

Type l o c a t i o n

Keerikkad village, K arunagapally taluk.
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4.2.1.20. CHUNAD SERIES

Chunad series represent the imperfectly drained, very deep, 

dark brown soils occurring on level to gently sloping depressions of 

lowland plains. The surface texture ranges from sandy loam to sandy 

clay loam, followed by clay loam to clay subsurface horizons. Red and 

yellow  mottlings as w ell as very  dark grey and black m ottlings are 

seen from the second layer downwards. During monsoon, the fields 

are submerged under water. The water table goes down to 1 to 1.5 m 

during summer months.

These soils are classified under Fine-loamy, mixed, 

isohypertherm ic, semiactive, Aerie Tropaquepts.

Typ i fy ing  p e d o n :  Chunad sandy loam-cultivated

Ap 0-18cm Dark brow n (10 Y R  4/3 M) sandy loam; weak medium
granular; v e ry  friable, non-sticky and non-plastic 
com mon fine roots; common fine interstitial pores 
moderately rapid permeability; clear smooth boundary  
pH 4.9.

AB 18-34cm Dark greyish b ro w n  (10 Y R  4/2 M) sandy clay loam;
moderate medium subangular blocky; firm, sticky and 
plastic; few fine faint yellowish red (5YR 5/8) 
mottlings; few  fine roots; few fine interstitial pores; 
moderately slow  permeability; gradual w a vy  boundary; 
pH 5.2.

Bgl 34-75cm Greyish brow n  (10 Y R  5/2 M) clay loam; moderate
medium subangular blocky; firm, sticky and plastic; 
few fine faint v e ry  dark grey (7.5 Y R  3/0) mottlings; 
few interstitial pores; moderately slow permeability; 
gradual smooth boundary; pH 4.3.
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Bg2 75-125cm  Greyish b row n  (10 Y R  5/2 M) sandy clay; moderate 
medium subangular blocky; firm, sticky and plastic; 
common faint strong b row n  (7.5 Y R  5/8) mottlings; 
few fine interstitial pores; moderately slow  
permeability; pH  4.2

R an g e  in chara c t e r i s t i c s

The thickness of the solum is always more than 120cm. The 

texture of the surface horizon ranges from sandy loam to sandy clay 

loam. Its colour is in hue 10 Y R, value 3 to 5 and chroma 1 to 3. The 

‘B' horizon is more than 80cm thick. Its colour is in hue 10 YR, w ith  

value 4 to 5 and chroma 1 to 2 and texture varies from sandy clay 

loam to clay. Brown and grey mottlings are noticed in the subsoil. 

D ra ina g e  a n d  p e rm ea b i l i t y

Imperfectly drained w ith  moderate to slow perm eability 

Use a n d  v e g e t a t i o n

Cultivated w ith rice. Banana and vegetables are also grown.

Type l o c a t i o n

Thazhava village, Karunagapally taluk.

4.2.2. Extent and distribution of the soil series

Based on systematic survey, the delineated soil boundaries were 

transferred planim etrically to accurate topobases and the extent of 

each identified soil series were calculated using digital planimeter.

The names of soil series identified w ith their extent and 

percentage to total area are given in Table 10. The visual
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Table 10. Soil series identified in O nattukara region

Si no Name of soil series A reafha) Percentage

1 Neendakara 440 1.0 7

2 Kandallur 2982 7.28

3 M annar 22325 54.52

4 Thrikkunnapuzha 998 2.44

5 Mahadevikad 1580 3.86

6 A ttu va 1300 3.17

7 Kollaka 355 0.87

8 Alappuzha 180 0.44

9 Pallipad 1015 2.02

10 Mynagapally 325 1.25

11 Kattanam 65 0.16

12 Palamel 553 1.35

13 Sooranad 725 1.77

14 V  allikunnam 453 1.11

15 Kottakakam 698 1.70

16 Path iyoor 350 0.85

17 Cherukol 1058 2.58

ooT~< \J nt-r 11.- .'•>/■! a 493 1 on

19 Kerrikad 400 0.98

20 Chunad 958 2.34

water body 3695 9.02

T O T A L 40948
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interpretation of the extent and distribution of the soil series are 

presented in Figure 2.

Out of the tw enty soil series identified, thirteen series fall under 

gardenlands (Table 11) and seven series fall under wetland soils (Table 

12).
Detailed studies shows that O nattukara region extends to an 

area of only 40,948 ha rather than 72,550 ha as reported in the NARP 

Status report (1989). Among the soils, M annar w ith  an extent of 

22,325 ha (55 percent) is the predom inant soil series. Kattanam w ith 

an extent of 65 ha (less than one percent) has the least coverage.

4.2.3. L a b o r a t o r y  s t u d i e s

The physical and chemical properties of the soil samples 

collected, representing the tw en ty soil series were determined by 

standard analytical procedures.

4.2.3.1. Physical properties

The data on particle size distribution including gravel fraction 

of the identified tw enty soil series are presented in Table 13 and 

Figure3.
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Table 13. Particle size distribution

SI no Soil series Depth
(cm)

Gravel
(%)

Percentage
Coarse
sand

Fine
sand

Silt Clay

1 Neendakara 0-17 0.00 62.00 31.00 4.20 2.80
17-59 0.00 63.00 32.50 2.00 2.50
59-71 0.00 58.50 36.00 3.10 2.40

71-160+ 0.00 53.50 33.00 8.30 5.20

2 Kandallur 0-10 0.00 50.20 36.10 09.70 04.00
10-29 0.00 51.00 40.00 05.20 03.80
29-37 0.00 42.50 50.00 03.50 04.00
37-80 0.00 44.50 50.50 02.00 03.00

80-125 + 0.00 54.50 41 .50 02.00 02.00

3 Mannar 0-17 0.00 60.00 23.10 6.90 10.00
17-99 0.00 62.30 22.40 6.29 9.01

99-150 + 0.00 68.30 17.40 5.18 9.12

4 Thrikkunnapuzha 0-15 0.00 48.00 40.00 06.50 5.50
15-31 0.00 42.00 41.00 11.50 6.50
31-62 0.00 39.50 35.50 13.00 12.00
62-90 0.00 a —t r- /**,i/ ,3u r  r \ZZ.DU 1 r r \ r \  1J.UU 44.50

90-130 + 0.00 16.50 21.50 13.00 49.00

5 Mahadevikad 0-18 0.00 58.50 24.50 08.00 09.00
18-33 0.00 60.50 25.50 05.50 08.50
33-65 0.00 62.00 30.50 03.50 04.00

65-100 0.00 43.50 34.00 11.00 11.50
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Table 11. Soil series identified in gardenlands

SI no Name of soil series Area(ha)

1 Neendakara 440

2 Kandallur 2982

3 Mannar 22325

4 Thrikkunnapuzha 998

5 Mahadevikad 1580

6 Attuva 1300

7 Kollaka 355

8 Alappuzha 180

9 Pallipad 1015

10 Mynagapally 325

11 Kattanam 65

12 Palamel 553

13 Vallikunnam 453

TOTAL 32571

Table 12. Soil series identified in wetlands

Si no Name o f soil series Area(ha)

1 Sooranad 725

2 Kottakakam 698

2> P ath iyoor 350

4 C herukol 1058

5 Vettikode 493

6 Keerikkad 400

7 Chunad 958

T O T A L 4682
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Si no Soil series Depth Gravel Percentage
(cm) (%) Coarse Fine Silt Clay

sand sand

6 A ttuva 0-17 0.00 64.50 19.50 10.50 5.50
17-59 0.00 65.75 16.15 7.60 10.50 '
59-99 0.00 55.20 25.85 5.95 13.00

99-150 0.00 67.75 11.30 4.95 16.00

7 Kollaka 0-15 0.00 52.50 34.50 06.00 07.00
15-50 0.00 49.50 35.50 06.50 08.50
50-95 0.00 54.50 33.00 05.30 07.20

95-160 0.00 61.50 29.50 05.20 03.80

8 Alappuzha 0-23 0.00 50.50 48.50 1.00 0.00
23-110 0.00 43.00 55.50 1.50 0.00
110-160 0.00 64.00 35.00 1.00 0.00

160 + 0.00 35.00 59.50 5.50 0.00

9 Pallipad 0-19 0.00 62.00 28.50 06.20 03.30
19-60 0.00 48.50 27.00 13.50 11.00

60-110 0.00 44.50 29.50 14.00 12.00
110-157 0.00 36.00 29.00 11.00 24.00

10 Mynagapally 0-28 23.00 49.88 18.99 09.88 21.25
28-57 26.00 41.99 15.15 04.86 38.00
57-98 71.00 32.50 02.12 11.28 54.10

_____

98-113 60.00 40.43 15.55 15.25 28.77
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SI no Soil series Depth
(cm)

Gravel
(%)

Percentage
Coarse
sand

Fine
sand

Silt Clay

11 Kattanam 0-23 0.00 51.50 34.50 05.00 09.00
23-60 0.00 40.50 37.50 10.50 11.50
60-78 0.00 35.00 40.00 11.00 14.00

78-120 0.00 45.50 39.50 06.50 08.50
120-180 + 0.00 48.00 40.00 05.00 07.00

12 Palamel 0-16 34.69 43.50 29.80 9.20 17.50
16-38 11.66 38.00 16.30 8.70 37.00

38-107 11.59 33.10 26.00 7.50 33.40
107-137 39.30 31.80 14.70 12.00 41.50

13 Sooranad 0-18 14.83 29.70 45.50 11.10 13.70
18-37 14.96 26.75 20.50 21.55 31.20

37-120 32.83 24.40 14.00 14 .10 47.50

14 V  allikunnam 0-10 33.00 39.00 30.50 08.70 21.80
10-27 37.00 30.50 28.50 16.50 24.50
27-69 42.00 29.30 14.60 11.60 44.50

69-110 45.00 29.50 12.50 12.00 46.00

15 Kottakakam 0-20 0.00 68.73 9.27 6.00 16.00
20-54 0.00 69.70 8.35 6.25 15.70
54-90 0.00 60.05 10.10 10.35 19.50
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Si n o Soil ser ies D epth
(cm )

G ravel
(%)

P er cen ta g e
Coarse
sand

F ine
sand

Silt Clay

1 6 P a t h i y o o r 0 -2 0 0 . 0 0 2 0 . 0 0 2 3 . 9 0 1 9 . 0 0 3 7 . 1 0

2 0 - 4 5 0 . 0 0 1 4 .0 0 2 0 . 0 0 2 8 . 0 0 3 8 . 0 0

4 5 - 7 3 0 . 0 0 0 9 . 5 0 1 0 . 5 0 3 1 . 5 0 4 8 . 5 0

7 3 - 1 1 5 0 . 0 0 2 0 . 0 0 1 1 . 3 0 2 2 . 2 0 4 6 . 5 0

1 1 5 - 1 5 4 + 0 . 0 0 2 1 . 5 0 2 7 . 5 0 1 4 . 5 0 3 6 . 5 0

1 7 C h e r u k o l 0 - 1 3 0 . 0 0 2 3 . 3 7 6 5 . 8 7 2 . 0 0 8 .7 6

1 3 - 2 4 0 .0 0 3 4 . 7 5 5 1 . 0 0 3 .2 5 1 1 . 0 0

2 4 - 6 6 0 . 0 0 3 5 .6 3 4 8 . 6 4 5 . 2 0 1 0 .5 3

6 6 - 1 5 0  + 0 . 0 0 3 6 . 2 6 3 8 . 0 4 4 . 5 0 2 1 . 2 0

1 8 V  e t t ik o d e 0 - 1 4 0 . 0 0 8 .6 5 1 2 . 3 5 2 4 . 0 0 5 5 . 0 0

1 4 - 3 2 0 . 0 0 8 .6 2 1 2 .3 8 1 7 . 0 0 6 2 . 0 0

3 2 - 1 1 5 0 .0 0 1 . 0 0 3 .7 0 3 5 . 3 0 6 0 . 0 0

1 1 5 - 1 3 0  + 0 .0 0 2 .0 0 5 .6 0 4 2 . 4 0 5 0 . 0 0

1 9 K e e r i k k a d 0 -2 5 0 . 0 0 5 2 . 5 0 3 5 . 0 0 0 7 . 5 0 5 .0 0

2 5 - 4 0 0 . 0 0 5 0 . 5 0 4 2 . 0 0 3 . 0 0 4 . 5 0

4 0 - 8 4 0 . 0 0 4 1 . 0 0 5 2 . 0 0 3 . 0 0 4 . 0 0

8 4 - 1 1 6 0 . 0 0 3 8 . 5 0 5 3 . 5 0 3 . 5 0 4 . 5 0
A- “1 S 1Q/ + 1ID -17D ' 0 . 0 0 4 0 . 5 0 • j t  r  r-.J/ .JV -f r \lZ.wU ■s r \  r \ r *i'J.UU

2 0 C h u n a d 0 -1 8 0 . 0 0 4 0 . 0 0 3 1 . 2 0 1 2 . 6 0 1 6 . 2 0

1 8 - 3 4 0 . 0 0 3 0 . 5 0 2 4 . 0 0 1 7 . 5 0 2 8 . 0 0

3 4 - 7 5 0 .0 0 2 6 . 0 0 2 3 . 1 0 1 8 . 2 0 3 2 . 7 0

7 5 - 1 2 5 0 . 0 0 2 0 . 5 0 1 9 .6 0 2 1 . 2 0 3 8 . 7 0
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4.23 .2 . Physico-chemical and chemical properties

The physico-chemical properties such as pH, electrical 

conductivity, cation exchange capacity, exchangeable cations, base 

saturation percentage and organic carbon percentage of the soil 

samples collected from the different horizons have been determined 

and presented in Table 14 and the average values of pH , cation 

exchange capacity, base saturation and organic carbon are given in 

Figures 4 to 7.

4.3. Preparation of soil map

The system atic soil survey of O nattukara region was carried out 

using Survey of India toposheets and FC C  (1:50,000) of Landsat (TM) 

with geocoded subscene SAT ID - IRS - IB. Based on the survey, the 

delineated soil boundaries are transferred p lan im etrically to accurate 

topobases for the preparation of soil maps.

The soil map showing the distribution of the identified tw enty 

soil series in O nattukara region has been prepared along w ith the 

mapping legend and presented in Figure 8.

4.4. Collection and computation of climatological data

O nattukara region, in general, has a humid tropical climate. The 

climatological data for ten years from 1988 to 1997 from Central



Table 14. Physico-chemical and chemical properties

SI no Soil series Depth pH EC CEC Exchangeable cations(cmol/kg) Base O rganic
(cm) dS/m cmol(+)/kg Ca h—r Mg+ + Na + K+ saturation % carbon %

1 Neendakara 0-17 5.20 0.20 2.80 1 .0 0 0.60 0.02 0.04 59 0.61
17-59 5.10 0.10 3.00 0.80 0.62 0.03 0.04 49 0.32
59-71 5.60 0.10 3.10 0.30 0.05 0.02 0.04 13 0.04
71-160*' 5.60 0.10 3.60 0.30 0.10 0.02 0.04 13 0.0 7

2 Kandallur 0-10 5.10 0.10 5.00 1.46 0.90 0.05 0.10 50 0.40
10-29 5.30 0.10 4.80 1.23 0.90 0.10 0.05 47 0.23
29-37 5.20 0.00 4.30 0.80 0.90 0.10 0.05 24 0.25
37-80 5.30 0.10 4.10 0.61 0.06 0.02 0.01 17 0.20
80-125+ 5.60 0.10 3.60 0.50 0.07 0.03 0.01 17 0.30

3 Mannar 0-17 6.20 0.00 5.30 0.90 0.85 0.06 0.09 36 0.40
17-99 6.30 0.00 4.80 0.80 0.70 0.04 0.06 33 0.24
99-150 + 7.00 0.00 4.40 0.60 0.80 0.03 0.04 33 0.26

4 Thrikluinnapuzha 0-15 5.40 0.10 4.90 0.08 0.97 0.06 0.01 23 0.56
15-31 5.30 0.10 4.80 0.70 0.80 0.05 0.01 32 0.49
31-62 5.50 0.20 6.50 1.80 0.60 0.10 0.20 41 0.61
62-90 5.70 0.30 7.10 1.90 0.40 0.05 0.20 35 0.90
90-130 + 5.40 0.20 7.80 1.90 0.40 0.05 0.20 32 1.35



Si no Soil series Depth
(cm)

pH EC
dS/m

CEC 
cmol(+)/kg

Exchangeable cations(cmol/kg) Base 
saturation %

O rganic 
carbon %Ca + + Mg+ + Na + K+

5 Mahadevikad 0-18 5.10 0.10 4.80 0.85 0.90 0.06 0.02 38 0.56
18-33 5.30 0.10 5.30 0.88 0.79 0.05 0.03 33 0.58
33-65 5.80 0.10 3.50 0.70 0.70 0.04 0.02 41 0.24
65-100 5.30 0.10 4.40 0.80 0.70 0.04 0.03 36 0.36

6 Attuva 0-17 5.50 0.01 5.50 1.02 1.00 0.04 0.03 38 0.63
17-59 5.60 0.04 5.80 1.15 1.10 0.04 0.03 41 0.58
59-99 5.50 0.02 6.00 1.15 1.13 0.05 0.04 40 0.54
99-150 + 5.80 0.04 6.20 1.20 1.10 0.09 0.08 40 0.47

7 Kollaka 0-15 4.70 0.00 5.00 1.46 0.90 0.05 0.10 50 0.40
- 15-50 4.60 0.00 4.80 1.23 0.90 0.10 0.05 47 0.23

50-95 5.20 0.00 4.30 0.80 0.90 0.10 0.05 24 0.25
95-160 5.30 0.00 4.10 0.61 0.06 0.02 0.01 17 0.20

8 Alappuzha 0-23 6.50 0.01 1.40 0.08 0.04 0.02 0.01 11 0.38
23-110 6.60 0.01 2.40 0.10 0.09 0.07 0.06 13 0.23
110-160 6.60 0.01 1.40 0.21 0.14 0.03 0.03 29 0.23
160 + 6.40 0.01 1.70 0.15 0.10 0.03 0.02 18 1.91



Si no Soil scries Depth pH EC CEC Exchangeable cationsfcmol/kg) Base O rganic
(cm) dS/m cmol(+)/kg Ca H—h Mg+ + Ha + K+ saturation % carbon %

9 Pallipad 0-19 5.30 0.04 5.00 0.80 0.95 0.01 0.07 37 0.65
19-60 5.50 0.01 4.80 0.95 0.96 0.06 0.07 43 0.42
60-110 5.70 0.01 4.90 0.94 0.95 0.05 0.07 42 0.31
110-157 5.80 0.02 4.80 0.95 0.96 0.06 0.06 43 0.29

10 Mynagapally 0-28 4.80 0.04 6.00 0.94 0.96 0.20 0.06 36 0.85
28-57 5.00 0.02 4.80 0.95 0.96 0.06 0.07 43 0.85
57-98 5.10 0.01 4.30 0.80 0.81 0.01 0.01 38 0.54
98-113 4.50 0.01 3.90 0.60 0.65 0.02 0.01 33 0.31

11 Kattanam 0-23 5.10 0.10 3.70 0.90 0.75 0.01 0.01 45 0.51
23-60 5.20 0.10 4.50 1.20 1.10 0.02 0.01 52 0.32
60-78 5.10 0.10 4.60 1.30 1.15 0.02 0.02 54 0.41
78-120 5.30 0.10 4.20 1.10 1.10 0.02 0.02 53 0.21
120-180 + 5.40 0.00 3.40 0.65 0.44 0.04 0.02 34 0.23

12 Palamel 0-16 5.50 0.00 3.70 0.90 0.75 0.01 0.01 45 1.13
16-38 5.30 0.00 4.50 1.10 0.80 0.05 0.04 44 0.89
38-107 6.30 0.00 4.70 1.20 0.90 0.05 0.03 46 0.85
107-137 6.10 0.00 5.10 1.10 0.90 0.04 0.05 41 0.65



SI no Soil series Depth
(cm)

pH EC 
dS/m

CEC
a n o l(+)/kg

Exchangeable cations(cmol/kg) Base 
saturation %

O rganic 
carbon %Ca a—b Mg+ + Ha 4- K+

13 Sooranad 0-18 5.90 0.00 3.90 0.52 0.73 0.06 0.02 35 0.44
18-37 4.90 0.00 4.50 0.95 0.96 0.06 0.07 46 0.45
37-120 6.00 0.00 5.60 0.10 0.82 0.05 0.04 18 0.37

14 V a l l ik u n n a m 0-10 5.40 0.02 5.50 1.60 0.97 0.04 0.21 51 0.90
10-27 5.10 0.01 5.20 0.91 0.72 0.04 0.09 34 0.75
27-69 5.30 0.01 4.90 0.68 0.47 0.05 0.09 26 0.63
69-110 5.20 0.02 5.00 0.94 0.79 0.05 0.08 37 0.32

15 Kottakakam 0-20 5.40 0.80 5.20 0.85 0.95 0.02 0.08 37 0.98
20-54 4.40 0.60 3.80 0.80 0.76 0.01 0.05 43 0.29
54-90 4.20 0.80 4.20 0.72 0.63 0.01 0.02 33 0.27

16 Pathiyoor 0-20 5.40 0.10 6.70 1.25 0.71 0.12 0.41 37 0.75
20-45 5.20 0.10 9.40 1.32 0.71 0.13 0.57 29 0.76
45-73 5.10 0.20 10.50 1.34 0.76 0.11 0.52 26 0.78
73-115 5.00 0.10 12.30 1.52 0.78 0.35 0.42 25 0.85
115-154 4" 4.90 0.10 10.50 1.30 0.71 0.32 0.35 26 1.10



SI no Soil series Depth pH EC CEC Exchangeable cations(cmol/kg) Base O rganic
(cm) dS/m cmol(+)/kg Ca + + Mg+ + Ala + K+ saturation % carbon %

17 Cherukol 0-13 4.90 0.01 3.60 0.54 0.46 0.03 0.01 29 0.25
13-24 5.20 0.02 3.10 0.47 0.42 0.04 0.03 31 0.16
24-66 5.20 0.01 3.40 0.65 0.44 0.04 0.02 34 0.23

- 66-150 + 5.60 0.01 3.30 0.55 0.40 0.02 0.02 30 0.12

18 Vettikode 0-14 5.70 0.02 5.30 0.90 0.70 0.20 0.06 35 2.24
14-32 4.90 0.03 6.30 0.90 0.80 0.30 0.08 33 2.20
32-115 5.80 0.05 6.70 0.80 1.10 0.30 0.08 34 2.14
115-130 + 5.40 0.02 5.40 0.70 1 .0 0 0.20 0.06 36 2.04

19 Keerikkad 0-25 5.10 0.90 5.30 0.90 0.85 0.06 0.10 36 0.43
25-40 5.20 0.80 5.00 0.08 0.97 0.06 0.01 23 0.29
40-84 5.90 0.90 3.60 0.54 0.46 0.03 0.01 29 0.48
84-116 5.80 0.90 3.60 0.52 0.48 0.02 0.02 29 0.24
116-196 + 5.40 0.70 3.40 0.66 0.43 0.05 0.01 34 0.24

20 Chunad 0-18 4.90 0.10 3.10 0.16 0.25 0.17 0.22 25 0.90
18-34 5.20 0.10 8.70 1.44 2.04 0.22 0.21 45 0.53
34-75 4.40 0.10 11.80 1.94 3.13 0.23 0.28 47 0.38
75-125 4.20 0.10 9.30 1.47 2.73 0.24 0.34 51 0.19
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Plantation Crops Research Institute, Kayam kulam  were collected and 

compiled for further interpretation. The data on rainfall, temperature, 

hum idity, sunshine hours, w ind velocity and evaporation were 

collected, tabulated and presented in Tables 15 to 20 and Figures 9 to 

14.

4.5. Computation of available water content

The data on available water content (AWC) of the soils help to 

assess the length of farming season, predict drought, w ater budgeting 

and planning irrigation.

The available water content studies are more relevant during 

summer season since A W C of most of the soils are low  to medium. 

The available w ater content (AWC) for the tw en ty soil series of the 

Onattukara region was determined to estimate the moisture storage 

capacity of these soils. The derived data on available w ater content of 

the tw enty soil series are presented in Table 21 and Figure 15.

4.6. Soil classification

Taxonomic soil classification has two basic functions. First, it 

identifies, organizes and names soils in an orderly fashion and 

stimulates the revelation and form ulation of relationships w ithin the 

soil population. Second, it serves as a base for the application of soil



Table 15 Rainfall

n. ra in ,  d a y s :  n u m b e r  o f  r a i n y  d a y s

Year Months

TotalJanuary February March April May Jun e Ju ly August Sep tember O ctober November D ecem ber

1 9 8 8 0 0 . 0 0 4 8 . 6 0 8 9 . 0 0 1 4 4 . 5 0 3 1 7 . 6 0 3 3 9 . 2 0 5 8 8 . 2 0 2 6 3 . 9 0 6 5 8 . 6 0 5 4 . 0 0 4 8 . 9 0 2 3 . 2 0 2 5 7 5 . 7
n . r a i n . d a y s 0 3 3 8 10 24 18 19 22 6 5 2 120

1 9 8 9 l l . 0 0 0 0 . 0 0 1 4 . 2 0 1 4 7 . 5 0 2 1 1 . 6 0 6 1 3 . 4 0 4 3 2 . 1 0 2 3 3 . 2 0 2 5 2 . 0 0 3 6 9 . 3 0 2 7 . 4 0 0 8 . 2 0 2 3 1 9 . 9
n. ra in ,  d a y s / 0 2 9 12 27 19 16 13 20 3 2 124

1 9 9 0 3 2 . 8 0 0 4 . 4 0 1 5 . 0 0 8 3 . 0 0 6 5 7 . 7 0 3 5 6 . 0 0 5 8 5 . 0 0 8 9 . 4 0 7 9 . 2 0 3 5 2 . 5 0 4 2 . 7 0 0 2 . 9 0 2 3 0 0 . 6
n. ra in ,  d a y s 2 1 2 5 21 19 26 10 4 20 3 1 114

19 9 1 0 0 . 0 0 0 7 . 2 0 2 0 . 0 0 8 8 . 9 0 2 9 1 . 1 0 1 2 1 4 . 9 0 5 2 7 . 8 0 2 9 7 . 0 0 1 2 . 9 0 2 4 8 . 8 0 1 1 . 5 0 0 1 . 0 0 2 7 2 1 . 1
n. ra in , d a y s 0 1 4 8 9 28 22 15 1 17 3 0 108

1 9 9 2 0 0 . 0 0 0 2 . 6 0 0 0 . 0 0 1 4 0 . 1 0 3 1 3 . 2 0 6 5 1 . 6 0 5 8 0 . 9 0 6 8 0 . 8 0 2 8 0 . 6 0 3 4 5 . 1 0 2 8 9 . 9 0 0 0 . 0 0 3 2 8 4 . 8
n. ra in ,  d a y s 0 0 0 6 12 23 2 7 19 14 11 11 0 123

1 9 9 3 0 0 . 0 0 0 2 . 0 0 1 3 . 5 0 6 3 . 0 0 2 5 1 . 2 0 5 7 2 . 5 0 7 4 7 . 6 0 1 3 7 . 0 0 9 6 . 4 0 5 0 2 . 3 0 3 4 7 . 3 0 6 1 . 0 0 2 7 9 3 . 8
n  r a i n . d a y s 0 0 2 6 11 20 26 13 10 17 10 4 119

Source : C entral Plantation Crops R esearch Institute, K ayam kulam

CDto



n .rain .days: num ber o f  rainy  days (m iT l)

Year M on th s

TotalJanuary February March April May Jun e Ju ly A ugust S ep tember O ctober November D ecem ber

1 9 9 4 0 6 . 1 0 6 4 . 7 0 0 4 . 6 0 1 1 1 . 4 0 3 9 2 . 8 0 3 6 5 . 4 0 7 3 7 . 4 0 2 6 3 . 0 0 1 2 3 . 4 0 7 6 8 . 4 0 1 1 0 . 6 0 0 0 . 0 0 2 9 4 7 . 8
n . r a i n . d a y s 1 1 0 7 14 19 25 16 9 24 5 0 121

1 9 9 5 2 4 . 2 0 0 4 . 4 0 9 6 . 1 0 3 0 1 . 5 0 1 9 1 . 7 0 4 5 5 . 3 0 3 7 2 . 4 0 3 1 7 . 3 0 2 2 1 . 1 0 1 7 0 . 7 0 1 4 2 . 9 0 0 1 . 0 0 2 2 9 8 . 6

n . r a i n . d a y s 1 1 2 17 9 22 18 19 11 14 9 0 123

1 9 9 6 3 0 . 6 0 0 0 . 0 0 2 1 . 0 0 1 0 1 . 8 0 5 0 . 8 0 4 1 5 . 1 0 3 5 8 . 1 0 1 2 3 . 2 0 2 6 1 . 1 0 2 6 6 . 2 0 1 5 3 . 4 0 5 8 . 5 0 1 8 3 9 . 8
n. r a i n ,  d a y s 1 0 2 8 4 17 26 14 17 15 8 5 117

1 9 9 7 0 0 . 0 0 0 4 . 9 0 4 7 . 9 0 1 0 9 . 8 0 8 4 . 3 0 5 5 9 . 6 0 5 7 9 . 6 0 3 4 2 . 8 0 4 3 1 . 7 0 4 1 7 . 9 0 2 4 0 . 8 0 1 5 3 . 3 0 2 9 7 2 . 6
n . r a i n . d a y s 0 1 3 7 7 14 28 14 14 14 14 7 123

S o u r c e  : Centra l  Plantat ion Crops  Research  Institute, K a y a m k u l a m
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Table 16 Temperature
(°C)

Year Mon ths

January F ebruary March April May Jun e Ju ly August S ep tember O ctober November D ec em b er

1 9 8 8 Max

Min

3 5 . 4 0

1 5 . 0 0

3 5 . 5 0

1 7 . 5 0

3 5 . 0 0

2 0 . 0 0

3 5 . 6 0

2 1 . 2 0

3 4 . 8 0

2 0 . 9 0

3 4 . 6 0

2 0 . 6 0

3 3 . 0 0

1 9 . 5 0

3 3 . 0 0

2 0 . 5 0

3 3 . 0 0

2 0 . 2 0

3 4 . 0 0

1 9 .9 0

3 3 . 6 0

1 6 . 7 0

3 4 . 9 0

1 5 . 0 0

1 9 8 9 Max

M in

3 3 . 5 0

1 6 . 4 0

3 3 . 7 0

1 6 . 8 0

3 4 . 4 0

1 9 . 1 0

3 4 . 3 0

2 0 . 6 0

3 2 . 6 0

1 9 . 7 0

3 0 . 6 0

1 8 . 6 0

3 0 . 1 0

1 8 . 7 0

3 0 . 7 0

1 8 . 6 0

3 0 . 8 0

1 8 . 4 0

3 1 . 2 0

1 8 . 3 0

3 2 . 6 0

1 6 . 9 0

3 3 . 4 0

1 5 . 0 0

1 9 9 0 M ax

Min

3 2 . 8 0

1 3 . 4 0

3 4 . 3 0

1 5 . 3 0

3 4 . 7 0

1 7 . 6 0

3 4 . 3 0

1 8 . 9 0

3 1 . 4 0

1 7 . 7 0

3 1 . 3 0

1 7 . 2 0

3 0 . 1 0

1 6 . 1 0

3 0 . 8 0

1 6 . 3 0

3 1 . 4 0

1 6 . 2 0

3 1 . 4 0

1 6 .2 0

3 2 . 4 0

1 5 . 6 0

3 3 . 3 0

1 3 . 8 0

19 9 1 M ax

Min

3 3 . 4 0

1 6 . 5 0

3 4 . 3 0

2 0 . 7 0

3 4 . 9 0

2 4 . 0 0

3 2 . 5 0

2 4 . 1 0

3 4 . 4 0

2 4 . 4 0

2 9 . 6 0

2 3 . 0 0

3 0 . 5 0

2 1 . 8 0

3 0 . 1 0

2 2 . 2 0

3 2 . 3 0

2 2 . 3 0

3 1 . 2 0

2 1 . 8 0

3 2 . 4 0

2 0 . 4 0

3 3 . 0 0

1 8 . 6 0

1 9 9 2 M a x

Min

3 3 . 2 0

1 6 .6 0

3 2 . 9 0

1 9 . 8 0

3 4 . 1 0

2 0 . 1 0

3 4 . 3 0

2 1 . 6 0

3 2 . 1 0

2 1 . 4 0

3 0 . 6 0

2 0 . 9 0

2 9 . 4 0

1 9 . 3 0

3 0 . 0 0

2 3 . 2 0

3 0 . 5 0

1 9 . 6 0

3 0 . 9 0

1 9 . 4 0

3 1 . 3 0

1 8 . 9 0

3 2 . 9 0

1 6 . 0 0

S o u r c e  : Central  Plantat ion Crops  Research  Institute, K a y a m k u l a m
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(°C)
Year Months

January February March April May Jun e Ju ly August S ep tember O ctober November D ec em ber

1 9 9 3 M a y

Min

3 2 . 6 0

1 4 . 1 0

3 2 . 9 0

1 6 . 5 0

3 4 . 1 0

1 8 . 4 0

3 4 . 0 0

1 9 . 7 0

3 2 . 5 0

1 9 . 3 0

3 0 . 4 0

1 8 . 6 0

2 9 . 6 0

1 6 . 1 0

3 0 . 1 0

1 8 . 0 0

3 0 . 9 0

2 2 . 8 0

3 0 . 9 0

2 2 . 8 0

3 1 . 0 0

2 2 . 9 0

3 1 . 0 0

2 2 . 0 0

1 9 9 4 M a x

Min

3 3 . 0 0

2 0 . 4 0

3 1 . 9 0

2 2 . 6 0

3 3 . 7 0

2 3 . 1 0

3 3 . 4 0

2 4 . 0 0

3 2 . 0 0

2 3 . 8 0

3 0 . 6 0

2 3 . 4 0

2 9 . 9 0

2 2 . 7 0

3 0 . 4 0

2 3 . 4 0

3 1 . 3 0

2 3 . 5 0

3 0 . 9 0

2 3 . 1 0

3 2 . 4 0

2 2 . 9 0

3 3 . 7 0

2 0 . 2 0

1 9 9 5 M a x

M in

3 3 . 6 0

2 1 . 4 0

3 3 . 9 0

2 2 . 4 0

3 4 . 1 0

2 3 . 4 0

3 3 . 3 0

2 3 . 8 0

3 2 . 7 0

2 5 . 0 0

3 1 . 1 0

2 4 . 2 0

3 0 . 3 0

2 3 . 5 0

3 0 . 2 0

2 3 . 5 0

3 1 . 1 0

2 3 . 5 0

3 1 . 6 0

2 3 . 7 0

3 1 . 5 0

2 2 . 5 0

3 3 . 6 0

1 9 . 3 0

1 9 9 6 M a x

Min

3 3 . 4 0

1 9 .9 0

3 3 . 9 0

2 1 . 3 0

3 4 . 1 0

2 3 . 0 0

3 3 . 3 0

2 4 . 3 0

3 4 . 3 0

2 4 . 8 0

3 0 . 7 0

2 3 . 5 0

3 0 . 3 0

2 3 . 2 0

2 9 . 9 0

2 3 . 3 0

2 9 . 9 0

2 3 . 5 0

3 0 . 9 0

2 2 . 9 0

3 1 . 5 0

2 2 . 9 0

3 1 . 9 0

2 1 . 2 0

1 9 9 7 M a x

M i n

3 3 . 3 0

2 0 . 5 0

3 3 . 4 0

2 1 . 9 0

3 4 . 2 0

2 3 . 5 0

3 3 . 8 0

2 3 . 7 0

3 3 . 1 0

2 4 . 1 0

3 1 . 8 0

2 3 . 5 0

3 0 . 4 0

2 3 . 3 0

3 0 . 4 0

2 3 . 3 0

3 1 . 2 0

2 3 . 5 0

3 2 . 5 0

2 3 . 3 0

3 2 . 0 0

2 3 . 3 0

3 3 . 2 0

2 2 . 8 0

S o u r c e  : Central  Plantat ion Crops R esearch  Institute, K a y a m k u l a m
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Table 17 Humidity
(%)

Year M onths

January February March April May Jun e Ju ly August S ep tember O ctober November D ecem ber

1 9 8 8 91 93 91 9 2 91 93 95 95 9 4 95 92 93

1 9 8 9 9 0 9 4 92 91 9 2 93 9 4 93 9 2 9 4 92 87

1 9 9 0 91 93 91 9 0 9 2 95 95 9 6 93 93 93 91

19 9 1 91 9 2 9 2 91 91 9 6 9 6 9 4 9 2 9 4 9 2 9 0

1 9 9 2 89 9 0 9 0 86 9 0 91 95 9 6 9 4 95 9 4 86

19 9 3 9 0 91 9 0 9 0 9 2 9 9 95 9 4 91 9 4 9 2 93

1 9 9 4 9 0 9 0 91 88 91 9 4 95 9 6 93 93 9 2 87

1 9 9 5 9 0 93 9 2 9 2 9 0 9 4 95 9 6 9 4 95 95 91

1 9 9 6 89 88 91 91 9 0 95 95 95 95 95 95 9 4

1 9 9 7 9 2 92 91 93 93 93 9 6 9 6 95 95 9 6 95

Source  : C entral Plantation Crops R esearch Institute, K ayam kulam
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Table 18 Sunshine hours
(hrs)

Year Mont hs

January February March April May Jun e Ju ly August S ep tember O ctob er November D ec em ber

1 9 8 8 3 1 9 . 6 0 2 9 3 . 2 0 2 9 4 . 3 0 2 6 3 . 7 0 2 0 6 . 5 0 1 5 6 . 6 0 1 5 3 . 3 0 1 5 4 . 0 0 1 9 5 . 1 0 2 6 3 . 0 0 2 3 6 . 8 0 2 9 7 . 1 0

1 9 8 9 2 5 4 . 9 0 2 7 6 . 0 0 3 1 7 . 1 0 2 6 3 . 1 0 1 9 8 . 2 0 1 1 1 . 8 0 1 5 5 . 3 0 1 6 4 . 4 0 1 8 3 . 8 0 1 8 9 . 6 0 2 3 0 . 4 0 2 9 6 . 3 0

1 9 9 0 2 6 8 . 2 0 2 8 3 . 8 0 3 1 3 . 8 0 2 5 5 . 4 0 1 4 2 . 8 0 1 6 1 . 1 0 1 3 0 . 1 0 1 6 6 . 9 0 2 3 7 . 0 0 2 2 0 . 7 0 2 2 8 . 6 0 2 6 9 . 6 0

19 91 2 9 4 . 6 0 2 8 7 . 6 0 2 9 5 . 1 0 2 7 7 . 4 0 2 6 8 . 8 0 7 8 . 2 0 1 0 5 . 3 0 1 0 0 . 5 0 2 5 3 . 4 0 1 5 1 . 9 0 2 3 6 . 6 0 2 6 0 . 8 0

1 9 9 2 2 9 8 . 0 0 2 7 2 . 5 0 2 9 8 . 1 0 2 6 5 . 1 0 2 2 0 . 5 0 1 2 2 . 4 0 1 1 2 . 5 0 1 5 8 . 6 0 1 7 3 . 2 0 1 5 8 . 2 0 1 8 4 . 5 0 2 8 0 . 9 0

1 9 9 3 2 6 9 . 6 0 2 8 7 . 9 0 3 0 9 . 8 0 2 7 1 . 6 0 2 0 8 . 2 0 1 4 9 . 9 0 1 1 1 . 9 0 1 6 7 . 5 0 2 1 8 . 5 0 1 5 9 . 8 0 1 6 4 . 2 0 2 1 6 . 5 0

1 9 9 4 2 8 8 . 5 0 2 6 1 . 8 0 2 9 4 . 7 0 2 5 1 . 8 0 2 0 4 . 2 0 1 1 7 . 3 0 9 4 . 5 0 1 4 7 . 8 0 2 1 3 . 3 0 1 9 7 . 7 0 2 0 9 . 6 0 3 0 6 . 6 0

1 9 9 5 2 9 3 . 8 0 2 6 5 . 2 0 2 9 3 . 4 0 2 4 9 . 9 0 2 2 4 . 2 0 1 5 7 . 7 0 1 1 2 . 9 0 1 7 0 . 9 0 2 1 8 . 8 0 2 3 0 . 3 0 2 0 3 . 7 0 3 2 4 . 0 0

1 9 9 6 3 0 1 . 2 0 2 9 6 . 8 0 2 9 8 . 7 0 2 5 4 . 1 0 2 7 3 . 9 0 1 3 8 . 9 0 1 3 0 . 7 0 1 5 6 . 2 0 1 3 4 . 0 0 2 3 1 . 3 0 2 1 4 . 5 0 2 3 1 . 6 0

1 9 9 7 3 2 5 . 2 0 2 6 6 . 9 0 2 9 3 . 7 0 2 7 1 . 6 0 2 4 0 . 9 0 1 8 3 . 2 0 1 0 6 . 3 0 1 7 3 . 7 0 2 1 5 . 5 0 2 5 3 . 4 0 1 8 7 . 4 0 2 4 4 . 6 0

S o u rce : C entral P lantation C rops R esearch Institute, K ayam kulam
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Table 19 W i n d  velocity'

(km/hr)
Year Month s

January February March April May Jun e Ju ly August S ep tember O ctober November D ec em ber

1 9 8 8 1.3 1 .6 1.8 1 .9 1.8 1 .6 1.4 1.3 1 .2 1.2 0 .8 1.0

1 9 8 9 1.1 1.3 1.5 1.5 1 .6 1.3 1.5 1 .4 1.5 1.3 1.1 1 .0

1 9 9 0 1 .2 1.4 1 .7 1.8 1.9 1.6 1.4 1.6 1.6 1 .2 0 . 9 1.1

1 9 9 1 1.5 1.6 1.8 1.9 1 .6 1.3 1 .4 1.7 1.6 1 .0 0 .9 1.0

1 9 9 2 1.3 1.5 1.6 2 .8 1 .9 2 .6 1.8 2 .1 1 .6 1 .4 3.8 1 .4

1 9 9 3 1.6 2.1 2 .7 2 .4 1 .9 1.7 2.3 2 .2 2 .0 1.5 1.5 1.4

1 9 9 4 1.7 2 .0 2.1 2 .1 1 .7 1.6 1.7 1.5 1.9 1.3 1 .0 1.8

1 9 9 5 2 .0 2.3 2 .5 2 .4 2 .9 2 .5 2 .5 2 .3 2.3 1 .9 1.7 1 .9

1 9 9 6 2.1 2.3 2 .6 2.5 2 .6 2 .5 2.3 2 .7 2.1 2 .0 1 .6 1.5

1 9 9 7 1.8 2.1 2 .2 2 .2 1 .9 2 .0 2 .2 2 .2 2 .0 1.7 1 .4 1.4

Source  : C entral P lantation C rops R esearch Institute, K ayam kulam
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Table 20 Evaporation
( m m )

Year Months
.January February March April May Jun e Ju ly August S ep tember O ctober November D ecem ber

1988 3.8 4.4 5.3 5.1 4.3 3.3 3.1 2.7 3.3 3.8 3.0 3.1

1989 3.5 3.7 3.9 4.4 3.5 3.0 2.7 3.5 3.2 2.7 2.7 3.5

1990 3.7 4.2 4.3 4.6 3.8 2.9 2.7 3.3 3.4 2.9 3.1 3.2

1991 3.5 4.8 4.6 4.4 4.4 1.8 2.4 2.5 3.8 2.4 3.2 3.6

1992 4.5 4.6 5.2 4.9 3.2 2.3 2.1 2.5 2.8 3.1 2.7 4.1

1993 4.2 4.8 5.4 4.7 3.5 2.2 0.4 3.1 3.6 3.3 2.3 3.2

1994 4.3 4.5 4.7 4.0 3.0 2.9 2.8 3.0 3.7 3.6 3.4 4.2

1995 4.4 4.7 4.8 3.9 3.7 2.9 2.5 2.7 3.2 3.1 2.9 4.0

1996 4.4 4.9 5.1 4.1 4.6 2.9 2.8 2.9 2.9 3.3 3 2.8

1997 4.1 4.6 5 4.6 3.7 3.6 2.8 2.9 3.8 3.7 2.8 3
S o u rc e : C entral P lantation C rops R esearch Institute, K ayam kulam
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Table 21 Available water content of soils

SI no Name o f soil series A WC ratings Rating class

1 N eendakara 2.60 V e ry  low

2 Kandallur 2.20 V e ry  low

3 M annar 4.00 V e ry  low

4 Thrikkunnapuzha 10.80 M edium

5 M ahadevikad 4.80 V e ry  low

6 A ttu va 5.70 Low

7 K ollaka 3.90 V ery  low

8 Alappuzha 2.00 V e ry  low

9 Pallipad 6.90 Low

10 M ynagapally 14.00 M edium

11 Kattanam 6.20 Low

12 Palamel 13.90 Medium

13 Sooranad 15.20 High

14 Vallikunnam 15.50 High

15 Kottakakam 8.00 Low

16 P ath iyoor 17.20 High

17 C herukol 7.30 Low

18 Vettikode 18.50 High

19 Keerikkad 2.50 V ery  low

20 Chunad 14.70 Medium
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technology for the interpretation of soils as classified and delineated 

on soil maps and for the transfer of experience.

Scientific study and classification of soils are the prim ary 

requirements for grouping soils according to their capability for uses 

of varying intensity. The ab ility of a soil to respond to use, 

management and crop growth w ill be available once the taxonomic 

soil units are established after field and laboratory studies.

A reconnaissance soil survey has been carried out to determine 

the extent and distribution of the soils of O nattukara region. On the 

basis of the survey, tw enty soil series were identified.

The soils of Onattukara region have been classified as per the 

comprehensive soil classification system - Soil Taxonom y (U.S. Soil 

Survey Staff, 1975) and Keys to Soil Taxonomy (U.S. Soil Survey 

Staff, 1994 and 1996).

Out of the tw enty soil series identified, ten series, namely, 

Neendakara, Kandallur, Mannar, Thrikkunnapuzha, Mahadevikad, 

Kollaka, Alappuzha Cherukol, Vettikode and Keerikkad were 

classified under Entisols, six series, nam ely, Attuva, Kattanam, 

Palamel, Kottakakam, Pathiyoor and Chunad under Inceptisols, three 

series, nam ely, M ynagapally, Sooranad and Vallikunnam , under 

Ultisols and Pallipad series under Alfisols. The details of soil 

classification are presented in Table 22.



Table 22 Taxonom ic classification of soils

Si no Name of series Family Subgroup Great group Suborder Order

1 Neendakara Mixed, isohyperthermic Typic Ustipsamments Ustipsamments Psamments Entisols

2 Kandallur Mixed, isohyperthermic Typic Ustipsamments Ustipsamments Psamments Entisols

3 Mannar Mixed, isohyperthermic Typic Ustipsamments Ustipsamments Psamments Entisols

4 Thrikkunnapuzha Fine-loamy, mixed, 
isohyperthermic, subactive

Tropic Fluvaquents Fluvaquents Aquents Entisols

5 Mahadevikad Mixed, isohyperthermic Typic Ustipsamments Ustipsamments Psamments Entisols

6 Attuva Coarse-loamy, mixed, 
isohyperthermic, active

Fluventic Dystropepts Dystropepts Tropepts Inceptisols

7 Kollaka Mixed, isohyperthermic Typic Ustipsamments Ustipsamments Psamments Entisols



Si no Name of series Family Subgroup Great group Suborder Order

8 Alappuzha Mixed, isohyperthermic Ustic Quartzipsamments Quartzipsamments Psamments Entisols

9 Pallipad Coarse-loamy, mixed, 
isohyperthermic

Kanhaplic Flaplustalfs Flaplustalfs Ustalfs Alfisols

10 Mynagapally Clayey-skeletal, mixed, 
isohyperthermic, subactive

Typic Plinthustults Plinthustults Ustults Ultisols

11 Kattanam Coarse-loamy, mixed, 
isohyperthermic, semiactive

Fluventic Ustropepts Ustropepts Tropepts Inceptisols

12 Palamel Fine-loamy, mixed, 
isohyperthermic, subactive

Ustoxic Humitropepts Humitropepts Tropepts Inceptisols

13 Sooranad Fine, mixed,
isohyperthermic, subactive

Typic Plinthustults Plinthustults Ustults Ultisols

14 Vallikunnam Clayey-skeletal, mixed, 
isohyperthermic, subactive

Typic Plinthustults Plinthustults Ustults Ultisols



Si no Name o f series Family Subgroup Great group Suborder Order

15 Kottakakam Coarse-loamy, mixed, 
isohyperthermic, subactive

Aerie Tropaquepts Tropaquepts Aquepts Inceptisols

16 Pathiyoor Fine, mixed,
isohyperthermic, semiactive

Aerie Tropaquepts Tropaquepts Aquepts Inceptisols

17 Cherukol Coarse-loamy, mixed, 
isohyperthermic, subactive

Typic Tropofluvents Tropofluvents Fluvents Entisols

18 Vettikode V ery  fine, mixed, 
isohyperthermic, subactive

Tropic Fluvaquents Fluvaquents Aquents Entisols

19 Keerikkad Mixed, isohyperthermic Typic Psammaquents Psammaquents Aquents Entisols

20 Chunad Fine-loamy, mixed, 
isohyperthermic, semiactive

Aerie  Tropaquepts Tropaquepts Aquepts Inceptisols
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4.7. Land capability classification

Land capability classification shows, in general, the suitability of 

soils for most kinds of field crops. The soils are grouped according to 

the lim itations for field crops, the risk of damage if they are used for 

crops and the w ay they respond to management.

Classification of soil units into capability groupings enables to 

get a clear picture of the hazards of the soil to various factors which 

cause soil damage, deterioration or lowering in fertility and its 

potentiality for production. In a nutshell, the land capability 

classification is an interpretative grouping of soils to show the 

suitability of the land for different kinds of uses.

Based on the inherent soil characteristics and landscape features, 

the land capability classification of the soils of O nattukara region has 

been made and given in Table 23. The soils identified have been 

grouped into three land capability classes and nine capability 

subclasses. Based on the studies, map showing the distribution of the 

different land capability classes in O nattukara region has been 

prepared and presented in Figure 16.

4.8. Land irrigability classification

Based on the physical and chemical characteristics of the soils, 

the soils are prim arily grouped into soil irrigab ility  classes. Soil



Table 23 Land capability class and subclass

SI no Land capa
bil i ty class & 
subclass

Soil series mapped Area
(ha)

Total 
area (It a)

Soil characteristics and associated 
problems

Management recommendations

1 He Kattanam 65 65 Good arable lands with slight 
erosion

Contour cultivation

2 IIw Sooranad
Chunad

725
958 1683

Imperfectly to poorly drainage 
drained and subject to flooding 
during monsoon

Deepening of existing drainage channels 
and construction of permanent drainage 
channels

3 Ille Mynagapally
Vallikunnam
Palamel

325
453
553 1331

Moderately good cultivable lands 
subject to moderate erosion

Contour cultivation and construction of 
earthen contour bunds protected with 
vegetative cover

4 Hies Attuva 1300 1300 Very deep, coarse textured soils 
subject to slight soil erosion. 
Poor water holding and nutrient 
holding capacity

Application of heavy doze of organic 
manures and controlled irrigation

5 IIIw Pathiyoor
Vettikode

350
493 843

Very deep, imperfectly drained 
heavy textured soils subject to 
overflow and submergence 
during monsoon

Construction of permanent drainage 
channels



SI no Land capa
bility class & 
subclass

Soil series mapped Area
(ha)

Total
area(ha)

Soil characteristics and  associated 
problems

Management recommendations

6 Ills Neendakara
Mannar
Pallipad
Mahadevikad
Kollaka

440
22325
1015
1580
355 25715

Very deep and moderately well 
drainedcoarse textured soils. 
Poor water and nutrient holding 
capacity

Application of high amount of organic 
manures and controlled irrigation

7 IIIws Kottakakam
Cherukol
Keerikkad

698
1058
400 2156

Very deep, coarse textured, 
coastal alluvium. Poor drainage 
overflow and flooding

Adequate drainage, addition of organic 
manures and controlled irrigation

8 IVs Alappuzha
Kandallur

180
2982 3162

Very deep, sandy, marine alluvium 
located on coastal plains. Poor 
water and nutrient holding capacity

Application of heavy doze of organic 
manures, coconut husk burial and 
addition of soil amendments

9 IVws Thrikkunnapuzha 998 998 Very deep, imperfectly drained, 
highly gleyedsoils developed from 
marine and lacustrine deposits 
Clayey and massive subsoil. Very  
high water table and flooding.

Adequate drainage
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irrigab ility classes are useful to make grouping of soils according to 

their su itab ility for sustained use under irrigation.

The classes are defined in terms of the degree of soil lim itations. 

In addition to soil lim itation, land irrigab ility  depends upon features 

like slope, terrain conditions, land development costs, economic 

considerations and drainage requirements.

The soils identified in O nattukara region are grouped into four 

land irrigab ility  classes and eight irrigab ility  subclasses. The extent of 

different land irrigab ility  subclasses are given in Table 24.

Based on the studies,the map showing d istribution of different 

land irrigab ility  classes in O nattukara region has been prepared and 

presented in  Figure 17.

4.9. P ro d uctiv ity  ra tin g

From among the number of factors that influence soil 

productivity, the most com m only accepted and most easily 

measurable factors of productivity alone are selected.

4.9.1. P ro d u c tiv ity  index

The five im portant crops nam ely, rice, coconut, sesamum, 

cassava and banana cultivated in O nattukara region are considered for 

suitab ility rating. The productivity parameters considered in the 

present study include soil texture, depth, slope, drainage, coarse
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Table 24 Land irrigability class and subclass

Si no Land irrig- 
abihty class & 

subclass

Soil series mapped Area
(ha)

Total
area(ha)

Major limitations

1 2d Sooranad
Chunad

725
958 1683

Impeded drainage

2 2t Kattanam 65 65 U ndulating topography.

3 3d Kottakakam
P ath iyoor
Vettikode
C herukol
Keerikkad

698
350
493
1058
400 2999

P oor drainage and occassional 
flooding

4 3s Neendakara
M annar
K ollaka
M ahadevikad
Pallipad

440
22325

355
1580
1015 25715

Sandy textural grades w ith  low  
w ater holding and nutrient 
holding capacity

5 3t M ynagapally
A ttu va
Vallikunnam
Palamel

325
1300
453
553 2631

U ndulating to rolling  

topography

6 4s Kandallur 2982 2982 Soil lim itation(sand). Low  water 
aolding and nutrient holding 
capacity

7 4sd Alappuzha 180 180 Sandy textural grade w ith  
impeded drainage

8 6d Thrikkunnapuzha 998 998 rdigh w ater table and very  poor 

drainage conditions due to 
proxim ity 'to Kayal.
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fragments, soil reaction, cation exchange capacity, base saturation, 

total soluble salts and organic carbon. The productivity index of the 

identified tw en ty soil series were derived based on the inherent soil 

characteristics and ratings and are given in Table 25.

4.9.2. P r o d u c t i v i t y  c a l c u l a t i o n

The productivity of the soil is calculated by m ultip lying the 

ratings of the individual parameters and expressed as percentage. The 

productivity rating of the soils for the five im portant crops grown in 

O nattukara region has been calculated and presented in Tables 26 to 

30.

The resultant index of productiv ity is set against a scale placing 

the soil in one or other of the six productivity class, viz., extrem ely 

poor, poor, average, good, very good and excellent.

4.9.2.1. P ro d uctiv ity  ra tin g  for rice

Among the seven wetland soils, Kottakakam series w ith  a rating 

of 25.4 percent ranks first w ith  g o o d  rating class and Cherukol series 

ranks least w ith  only 9.3 percent in the p o o r  rating class.



Table 25 P ro ductiv ity  index code for soil series

SI no Soil series Texture Depth Slope D ra inage Coarse fra g . pH CEC BSP EC O C

T R S D G H C B E N
1 Neendakara T1 R5 SI D5 G5 H3 C l B1 E5 N 2

2 Kandallur T2 R4 SI D5 G5 H3 C l B1 E5 N 2

3 Mannar T2 R5 SI D4 G5 H5 C l B1 E5 N 2

4 Thrikkunnapuzh T2 R4 SI D2 G5 H3 C l B1 E5 N3

5 Mahadevikad T2 R3 SI D3 G5 H3 C l B2 E5 N 2

6 Attuva T2 R4 S2 D3 G5 H4 C l B2 E5 N3

7 Kollaka T2 R5 S2 D4 G 5 H2 C l B1 E5 N 2

8 Alappuzha T l R5 SI D5 G 5 H5 C l B1 E5 N3

9 Pallipad T2 R5 S2 D3 G5 H4 C l B2 E5 N 2

10 Mynagapally T7 R4 S3 D4 G3 H2 C l B2 E5 N3



SI no Soil series Texture Depth Slope D ra inage Coarse fra g . pH CEC BSP EC OC
T R S D G H C B E N

11 Kattanam T2 R5 S2 D3 G5 H3 C l B2 E5 N 2

12 Palamel T3 R4 S3 D4 G 4 H4 C l B2 E5 N3

13 Sooranad T3 R4 S2 D 2 G4 H4 C l B1 E5 N2

14 Vallikunnam T7 R4 S3 D4 G3 H3 C l B1 E5 N3

15 Kottakakam T3 R3 SI D2 G5 H2 C l B2 E5 N3

16 Pathiyoor T8 R5 S2 D2 G5 H2 C l B2 E5 N3

17 Cherukol T2 R4 S2 D3 G5 H3 C l B1 E5 N 2

18 Vettikode T l R4 S2 D2 G5 H3 C l B1 E5 N5

19 Keerikkad T2 R5 SI D 2 G5 H3 C l B1 E5 N2

20 Chunad T3 R4 S2 D2 G5 H2 C l B2 E5 N2



Table 26 Productivity rating of soil properties for rice

SI no Soil series Productivity index code Productivity calculation Rating
percentage

1 Sooranad T3,R4,S2,D2,G4,H4,C1,B1,E5,N2 80/100 x 80/100 x 90/100 x 100/100 x 80/100 x 100/100 x 70/100 x 70/100 x 100/100 x 70/100= 0.158 15.80

2 K ottakakam T3,R3,S1,D2,G5,H2,C1 ,B2,E5,N3 80/100 x 90/100 x 100/100 x 100/100 x 100/100 x 70/100 x 70/100 x 90/100 x 100/100 x 80/100 = 0.254 25.40

3 P athiyoor T8,R5,S2,D2,G5,H2,C1,B2,E5,N3 90/100 x 70/100 x 90/100 x 100/100 x 100/100 x 90/100 x 70/100 x 70/100 x 100/100 x 80/100 = 0.20 20.00

4 C herukol T2,R4,S2,D3,G5,H3,C1,B1,E5,N2 60/100 x 80/100 x 90/100 x 70/100 x 100/100 x 90/100 x 70/100 x 70/100 x 100/100 x 70/100 = 0.093 9.30

5 V ettikode T12,R4, S2,D2,G5,H3,C1,B1,E5,N5 70/100 x 80/100 x 90/100 x 100/100 x 100/100 x 90/100 x 70/100 x 70/100 x 100/100 x 100/100 = 0.222 22.20

6 K eerikkad T2,R5,S1,D2,G5,H3,C1,B1,E5,N2 60/100 x 70/100 x 100/100 x 100/100 x 100/100 x 90/100 x 70/100 x 70/100 x 100/100 x 70/100 = 0.129 12.90

7 C hunad T3,R4,S2,D2>G5,H2,C1,B2,E5,N2 80/100 x 80/100 x 90/100 x 100/100 x 100/100 x 70/100 x 70/100 x 90/100 x 100/100 x 70/100 = 0.177 17.70



Table 27 Productivity rating of soil properties for coconut

SI no Soil series Productivity index code Productivity calculation Rating
percentage

1 N eendakara T1,R5,S1,D5,G5,H3,C1,B1,E5,N2 60/100 x 90/100 x 90/100 x 90/100 x 70/100 x 90/100 x 70/100 x 70/100 x 100/100 x 70/100 = 0.122 12.20

2 K andallur T2,R4,S1,D5,G5,H3,C1,B1,E5,N2 70/100 x 100/100 x 90/100 x 90/100 x 90/100 x 90/100 x 70/100 x 70/100 x 100/100 x 70/100 =0.158 15.80

3 M annar T2,R5,S1,D4,G5,H5,C1,B1,E5,N2 70/100 x 100/100 x 90/100 x 100/100 x 90/100 x 100/100 x 70/100 x 70/100 x 100/100 x 70/100 = 0.195 19.50

4 T h rik k u n n ap u zh a T2,R4,S1,D2,G5,H3,C1,B1,E5,N3 70/100 x 100/100 x 90/100 x 60/100 x 90/100 x 90/100 x 70/100 x 70/100 x 100/100 x 80/100= 0.120 12.00

5 M ahadevikad T2,R3,S1,D3,G5,H3,C1,B2,E5,N2 70/100 x 90/100 x 90/100 x 90/100 x 90/100 x 90/100 x 70/100 x 80/100 x 100/100 x 70/100 = 0.162 16.20

6 A ttuva T2,R4,S2,D3,G5,H4,C1,B2,E5,N3 70/100 x 100/100 x 100/100 x 90/100 x 90/100 x 100/100 x 70/100 x 80/100 x 100/100 x 80/100 = 0.254 25.40

7 Kollaka T2,R5,S2,D4>G5,H2,C1,B1,E5,N2 70/100 x 90/100 x 100/100 x 100/100 x 90/100 x 80/100 x 70/100 x 70/100 x 100/100 x 70/100 = 0.156 15.60

8 A lappuzha T1,R5,S1,D5,G5,H5,C1,B1,E5,N3 60/100 x 90/100 x 90/100 x 90/100 x 90/100 x 100/100 x 70/100 x 70/100 x 100/100 x 80/100 = 0.154 15.40

9 Palhpad T2,R5,S2,D3,G5,H4,C1,B2,E5,N2 70/100 x 90/100 x 100/100 x 90/100 x 90/100 x 100/100 x 70/100 x 80/100 x 100/100 x 70/100 = 0.200 20.00

10 M ynagapally T7,R4,S3,D4,G3,H2,C1,B2,E5,N3 80/100 x 100/100 x 90/100 x 100/100 x 80/100 x 80/100 x 70/100 x 80/100 x 100/100 x 80/100 = 0.206 20.60

11 K attanam T2,R5,S2,D3,G5,H3,C1,B2,E5,N2 70/100 x 90/100 x 100/100 x 90/100 x 90/100 x 90/100 x 70/100 x 80/100 x 100/100 x 70/100 = 0.180 18.00

12 Palamel T3,R4,S3,D4,G4,H4,C1,B2,E5,N3 90/100 x 100/100 x 90/100 x 100/100 x 100/100 x 100/100 x 70/100 x 80/100 x 100/100 x 80/100 = 0.363 36.30

13 V allikunnam T7,R4,S3,D4,G3,H3,C1,B1,E5,N3 80/100 x 100/100 x 90/100 x 100/100 x 80/100 x 90/100 x 70/100 x 80/100 x 100/100 x 80/100 = 0.232 23.20



Table 28 Productivity rating of soil properties for sesamum

St no Soil series Productivity index code Productivity calculation Rating
percentage

1 N eendakara T1,R5,S1,D5,G5,H3,C1,B1,E5,N2 50/100 x 80/100 x 100/100 x 80/100 x 100/100 x' 90/100 x 70/100 x 70/100 x 100/100 x 70/100 = 0.099 9.90

2 K andallur T2,R4,S1,D5,G5,H3,C1,B1,E5,N2 80/100 x 80/100 x 100/100 x 80/100 x 100/100 x’ 90/100 x 70/100 x 70/100 x 100/100 x 70/100 = 0.158 15.80

3 M annar T2,R5,S1,D4,G5>H5,C1,B1,E5,N2 80/100 x 80/100 x 100/100 x 100/100 x 100/100 x ’ 100/100 x 70/100 x 70/100 x 100/100 x 70/100 = 0.22 22.00

4 T h r ikk un nap uzh a T2,R4,S1,D2,G5,H3,C1,B1,E5,N3 80/100 x 90/100 x 100/100 x 70/100 x 100/100 x 90/100 x 70/100 x 70/100 x 100/100 x 80/100 = 0.178 17.80

5 M ahadevikad T2,R3,S1,D3,G5,H3,C1,B2,E5>N2 80/100 x 100/100 x 100/100 x 90/100 x 100/100 x 90/100 x 70/100 x 80/100 x 100/100 x 70/100 = 0.254 25.40

6 A ttuva T2,R4,S2,D3,G5,H4,C1,B2,E5,N3 80/100 x 90/100 x 90/100 x 90/100 x 100/100 x 100/100 x 70/100 x 80/100 x 100/100 x 80/100 = 0.261 26.10

7 K ollaka T2,R5,S2,D4,G5,H2,C1,B1,E5,N2 80/100 x 80/100 x 90/100 x 100/100 x 100/100 x 70/100 x 70/100 x 70/100 x 100/100 x 70/100 = 0.138 13.80

8 A lappuzha T1,R5,S1,D5,G5,H5,C1,B1,E5,N3 50/100 x 80/100 x 100/100 x 80/100 x 100/100 x 100/100 x 70/100 x 70/100 x 100/100 x 80/100 = 0.125 12.50

9 Pallipad T2,R5,S2,D3,G5,H4,C1,B2,E5,N2 80/100 x 80/100 x 90/100 x 90/100 x 100/100 x 100/100 x 70/100 x 80/100 x 100/100 x 70/100 = 0.203 20.30

10 M yn agap a l ly T7,R4,S3,D4,G3,H2,C1,B2,E5,N3 90/100 x 90/100 x 80/100 x 100/100 x 80/100 x 70/100 x 70/100 x 80/100 x 100/100 x 80/100 = 0.163 16.30



SI no Soil series Productivity index code Productivity calculation Rating
percentage

11 Kattanam T2,R5,S2,D3,G5,H3,C1,B2,E5,N2 80/100 x 80/100 x 90/100 x 90/100 x 100/100 x 100/100 x 70/100 x 80/100 x 100/100 x 70/100 = 0.203 20.30

12 Palamel T3,R4,S3,D4,G4,H4,C1,B2,E5,N3 80/100 x 90/100 x 80/100 x 100/100 x 90/100 x 100/100 x 70/100 x 80/100 x 100/100 x 80/100 = 0.232 23.20

13 Sooranad T3,R4,S2,D2,G4,H4,C1,B1,E5,N2 80/100 x 90/100 x 90/100 x 70/100 x 90/100 x 100/100 x 70/100 x 70/100 x 100/100 x 70/100 = 0.140 14.00

14 V all ikunnam T7,R4,S3,D4,G3,H3,C1,B1,E5,N3 90/100 x 90/100 x 80/100 x 100/100 x 80/100 x 90/100 x 70/100 x 80/100 x 100/100 x 80/100 = 0.209 20.90

15 Kottakakam T3,R3,S1,D2,G5,H2,C1,B2,E5,N3 80/100 x 100/100 x 100/100 x 70/100 x 100/100 x 70/100 x 70/100 x 80/100 x 100/100 x 80/100 = 0.176 17.60

16 Path iyoor T8,R5,S2,D2,G5,H2,C1,B2,E5,N3 80/100 x 80/100 x 90/100 x 70/100 x 100/100 x 70/100 x 70/100 x 70/100 x 100/100 x 80/100 = 0.111 11.10

17 C heruko l T2,R4,S2,D3,G.r),H3,Cl,Bl,E5,N2 80/100 x 90/100 x 90/100 x 90/100 x 100/100 x 90/100 x 70/100 x 70/100 x 100/100 x 70/100 = 0.180 18.00

18 Vettikode T12,R4, S2,D2,G5,H3,C1,B1,E5,N5 50/100 x 90/100 x 90/100 x 70/100 x 100/100 x 90/100 x 70/100 x 70/100 x 100/100 x 100/100 = 0.125 12.50

19 K eerikkad T2,R5,S1,D2,G5,H3,C1,B1,E5,N2 80/100 x 80/100 x 100/100 x 70/100 x 100/100 x 90/100 x 70/100 x 70/100 x 100/100 x 70/100 = 0.138 13.80

20 C hunad T3,R4,S2,D2,G5,H2,C1,B2,E5,N2 80/100 x 90/100 x 90/100 x 70/100 x 100/100 x 70/100 x 70/100 x 80/100 x 100/100 x 70/100 = 0.124 12.40
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Table 29 Productivity rating of soil properties for cassava

SI no Soil series Productivity index code Productivity calculation Rating
percentage

1 N eendakara T1,R5,S1,D5,G5,H3,C1,B1,E5,N2 50/100 x 90/100 x 90/100 x 100/100 x 90/100 x 90/100 x 70/100 x 70/100 x 100/100 x 70/100 = 0.113 11.30

2 Kandallur T2.R4,51,05,05,143, Cl, B1,E5,N2 60/100 x 100/100 x 90/100 x 100/100 x 90/100 x 90/100 x 70/100 x 70/100 x 100/100 x 70/100 =0.150 15.00

3 M annar T2,R5,S1,D4,G!'),H5,C1,B1.E5,N2 60/100 x 90/100 x 90/100 x 100/100 x 90/100 x 100/100 x 70/100 x 70/100 x 100/100 x 70/100 = 0.150 15.00

4 T h n k k u n n ap u zh a T2,R4,Sl,D2,Gf),H3,Cl,Bl,E3,N3 60/100 x 100/100 x 90/100 x 60/100 x 90/100 x 90/100 x 70/100 x 70/100 x 100/100 x 80/100= 0.163 16.30

5 M ahadevikad T2,R3,Sl,D3,G.r)>H3)Cl,B2,E5,N2 60/100 x 90/100 x 90/100 x 90/100 x 90/100 x 90/100 x 70/100 x 100/100 x 100/100 x 70/100 = 0.174 17.40

6 A ttuva T2,R4,S2,D3,G5,H4,C1,B2,E5,N3 60/100 x 100/100 x 100/100 x 90/100 x 90/100 x 100/100 x 70/100 x 100/100 x 100/100 x 70/100=  0.238 23.80

7 Kollaka T2,R3,S2,D4,Gr>,H2,Cl,Bl,E5,N2 60/100 x 90/100 x 100/100 x 100/100 x 90/100 x 70/100 x 70/100 x 70/100 x 100/100 x 70/100 = 0.117 11.70

8 A lappuzha T1,R5,S1,D5,G5,H5,C1,B1.E5,N3 50/100 x 90/100 x 90/100 x 100/100 x 90/100 x 100/100 x 70/100 x 70/100 x 100/100 x 80/100 = 0.143 14.30

9 Pallipad T2,R5,S2,D3,G5,H4,C1,B2,E5,N2 60/100 x 90/100 x 100/100 x 90/100 x 90/100 x 100/100 x 70/100 x 100/100 x 100/100 x 70/100 = 0.104 10.40

10 M ynagapa l ly T7,R4,S3,D4,G3,H2,C1,B2,E5,N3 100/100 x 100/100 x 90/100 x 100/100 x 80/100 x 70/100 x 70/100 x 100/100 x 100/100 x 80/100 = 0.282 28.20



SI no Soil series Productivity index code Productivity calculation Rating
percentage

11 Kattanam T2,R5,S2,D3,G5,H3,C1,B2,E5,N2 60/100 x 90/100 x 100/100 x 90/100 x 90/100 x 90/100 x 70/100 x 100/100 x 100/100 x 70/100 = 0.193 19.30

12 Palamel T3,R4,S3,D4,G4,H4,C1,B2,E5,N3 90/100 x 100/100 x 90/100 x 100/100 x 100/100 x 100/100 x 70/100 x 100/100 x 100/100 x 80/100 = 0.45 45.30

13 Sooranad T3,R4,S2,D2,G4,H4,C1,B1,E5,N2 90/100 x 100/100 x 100/100 x 60/100 x 100/100 x 100/100 x 70/100 x 70/100 x 100/100 x 70/100= 0.185 18.50

14 V a ll ikunnam T7,R4,S3,D4,G3,H3,C1,B1,E5,N3 100/100 x 100/100 x 90/100 x 100/100 x 80/100 x 90/100 x 70/100 x 100/100 x 100/100 x 80/100 = 0.363 36.30

15 K ottakakam T3,R3,S1,D2,G5,H2,C1,B2,E5,N3 90/100 x 90/100 x 90/100 x 60/100 x 90/100 x 70/100 x 70/100 x 100/100 x 100/100 x 80/100 = 0.154 15.40

16 P ath iyoor T8,R5,S2,D2,G5,H2,C1,B2,E5,N3 80/100 x 90/100 x 100/100 x 60/100 x 90/100 x 70/100 x 70/100 x 70/100 x 100/100 x 80/100 = 0.107 10.70

17 C heruk o l T2,R4,S2,D3,G5,H3)C1,B1,E5,N2 60/100 x 100/100 x 100/100 x 90/100 x 90/100 x 90/100 x 70/100 x 70/100 x 100/100 x 70/100 = 0.150 15.00

18 Vettikode T12,R4, S2,D2,G5,H3,C1,B1,E5,N5 40/100 x 100/100 x 100/100 x 60/100 x 90/100 x 90/100 x 70/100 x 70/100 x 100/100 x 100/100 = 0.095 9.50

19 K eerikkad T2,R5,S1,D2,G5,H3,C1,B1,E5,N2 60/100 x 90/100 x 90/100 x 60/100 x 90/100 x 90/100 x 70/100 x 70/100 x 100/100 x 70/100 = 0.081 8.10

20 C hunad T3,R4,S2,D2,G!;,EI2,C1,B2,E5,N2 90/100 x 100/100 x 100/100 x 50/100 x 90/100 x 70/100 x 70/100 x 100/100 x 100/100 x 70/100 = 0.139 13.90
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Table 30 Productivity rating of soil properties for banana

SI no Soil series Productivity index code Productivity calculation Rating
percentage

1 N eendakara T1,R5,S1,D5,G5,H3,C1>B1,E5,N2 50/100 x 90/100 x 90/100 x 90/100 x 100/100 x 90/100 x 70/100 x 70/100 x 100/100 x 70/100 = 0.113 11.30

2 Kandallur T2,R4,S1,D5,G5,H3,C1,B1,E5,N2 70/100 x 100/100 x 90/100 x 90/100 x 100/100 x 90/100 x 70/100 x 70/100 x 100/100 x 70/100 =0.175 17.50

3 M annar T2,R5,S1,D4,G5,H5,C1,B1,E5,N2 70/100 x 90/100 x 90/100 x 100/100 x 100/100 x 100/100 x 70/100 x 70/100 x 100/100 x 70/100 = 0.194 19.40

4 T h r ikk un nap uzh a T2,R4)S1,D2,G5>H3,C1,B1.E5,N3 70/100 x 100/100 x 90/100 x 60/100 x 100/100 x 90/100 x 70/100 x 70/100 x 100/100 x 80/100= 0.133 13.30

5 M ahadevikad T2,R3,S1,D3,G5,H3,C1,B2,E5,N2 70/100 x 90/100 x 90/100 x 90/100 x 100/100 x 100/100 x 70/100 x 90/100 x 100/100 x 70/100 = 0.225 22.50

6 A ttuva T2,R4,S2,D3,G5,H4,C1,B2,E5,N3 70/100 x 100/100 x 100/100 x 90/100 x 100/100 x 70/100 x 70/100 x 90/100 x 100/100 x 80/100= 0.222 22.20

7 Kollaka T2,R5>S2,D4,G5,H2,C1,B1,E5,N2 70/100 x 90/100 x 100/100 x 100/100 x 100/100 x 100/100 x 70/100 x 70/100 x 100/100 x 70/100 = 0.216 21.60

8 A lappuzha T1,R5,S1)D5,G5,H5,C1,B1,E5,N3 50/100 x 90/100 x 90/100 x 90/100 x 100/100 x 100/100 x 70/100 x 70/100 x 100/100 x 80/100 = 0.143 14.30

9 Pallipad T2,R5,S2,D3,G5,H4,C1,B2,E5,N2 70/100 x 90/100 x 100/100 x 90/100 x 100/100 x 100/100 x 70/100 x 90/100 x 100/100 x 70/100 = 0.250 25.00

10 M ynagapa l ly T7,R4,S3,D4,G3,H2,C1,B2,E5,N3 100/100 x 100/100 x 90/100 x 100/100 x 80/100 x 70/100 x 70/100 x 90/100 x 100/100 x 80/100 = 0.254 25.40



SI no Soil series Productivity index code Productivity calculation Rating
percentage

11 Kattanam T2,R5,S2,D3,G5,H3,C1,B2,E5,N2 70/100 x 90/100 x 100/100 x 90/100 x 100/100 x 90/100 x 70/100 x 90/100 x 100/100 x 70/100 = 0.225 22.50

12 Palamel T3,R4,S3,D4,G4!H4,C1,B2,E5,N3 90/100 x 100/100 x 90/100 x 100/100 x 90/100 x 100/100 x 70/100 x 90/100 x 100/100 x 80/100 = 0.367 36.70

13 Sooranad T3,R4,S2,D2,G4,H4,C1,B1,E5,N2 90/100 x 100/100 x 100/100 x 60/100 x 90/100 x 100/100 x 70/100 x 70/100 x 100/100 x 70/100= 0.167 16.70

14 V all ikunnam T7,R4,S3,D4,G3,1I3,C1,B1,E5,N3 100/100 x 100/100 x 90/100 x 100/100 x 80/100 x 90/100 x 70/100 x 90/100 x 100/100 x 80/100 = 0.327 32.70

15 Kottakakam T3,R3,S1,D2,G5,H2,C1,B2,E5,N3 90/100 x 90/100 x 90/100 x 60/100 x 100/100 x 70/100 x 70/100 x 90/100 x 100/100 x 80/100 = 0.154 15.40

16 Path iyoor T8,R5,S2,D2,G5,H2,C1,B2,E5,N3 80/100 x 90/100 x 100/100 x 60/100 x 100/100 x 70/100 x 70/100 x 70/100 x 100/100 x 80/100 = 0.119 11.90

17 C heruko l T2,R4,S2,D3,G5,H3,C1,B1,E5,N2 70/100 x 100/100 x 90/100 x 90/100 x 100/100 x 90/100 x 70/100 x 70/100 x 100/100 x 70/100 = 0.175 17.50

18 Vettikode T12,R4, S2,D2,G5,E13,C1,B1,E5,N5 40/100 x 100/100 x 100/100 x 60/100 x 100/100 x 90/100 x 70/100 x 70/100 x 100/100 x 100/100 = 0.106 10.60

19 K eerikkad T2,R5,S1,D2,G5,H3,C1,B1,E5,N2 70/100 x 90/100 x 90/100 x 60/100 x 100/100 x 90/100 x 70/100 x 70/100 x 100/100 x 70/100 = 0.105 10.50

20 C hunad T3,R4,S2,D2,G5,H2,C1,B2,E5,N2 90/100 x 100/100 x 100/100 x 60/100 x 100/100 x 70/100 x 70/100 x 90/100 x 100/100 x 70/100 = 0.167 16.70
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4.9.2.2. Productivity rating for coconut

Among the thirteen gardenland soils, Palamel series w ith a 

rating of 36.3 percent ranks first w ith  v e r y  g o o d  productivity class and 

Thrikkunnapuzha series ranks least w ith  a raring of 12 percent.

4.9.2.3. Productivity rating for sesamum

Attuva and Mahadevikad soil series w ith  rating of 26.1 and 25.4 

percent respectively fall in the g o o d  productivity rating class. 

Neendakara w ith a rating of 9.9 percent ranks least in the p o o r  

productivity class.

4.9.2.4. Productivity rating for cassava

Among the twenty soil series, Palamel series w ith a rating of 

45.3 percent ranks first, falling in the v e r y  g o o d  rating class and 

Keerikkad series, ranks least w ith 8.1 percent rating falling in the p o o r  

rating class.

4.9.2.5. Productivity rating for banana

Palamel series w ith a rating of 36.7 percent ranks top falling in 

the v e r y  g o o d  productivity class and Keerikkad series ranks least w ith 

only 10.5 percent rating.
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After studying in detail the various soil characteristics, their 

capabilities, fertility  status and socio-economic considerations of the 

farmers, the following land use is proposed for the tw en ty soil series 

of O nattukara region. The suitab ility of the soil series for the five 

important crops has been arrived based on productivity calculation 

and productivity rating.

4.10.1. Crop suitability for rice

Seven wetland soils, viz., Kottakakam, Vettikode, Pathiyoor, 

Sooranad, Cherukol, Keerikkad and Chunad have been identified 

during the course of soil survey. As per the productivity rating, 

Kottakakam soils are best suited for rice followed by Vettikode and 

Pathiyoor. Cherukol soils, which is the major wetland soil of the 

region, ranks least in productivity rating for rice and have to be 

properly managed for sustained rice production.

Crop suitab ility map for rice is presented in Figure 18.

4.10.2. Crop suitability for coconut

Thirteen gardenland soil series have been identified in 

O nattukara region. The productivity rating reveals that Palamel series 

is best suited for coconut cultivation followed by Attuva, Mannar,

4.10. Proposed land use
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Pallipad, M ynagapally and Vallikunnam . Neendakara, Kandallur, 

Thrikkunnapuzha, Mahadevikad, Kollaka, A lappuzha and Kattanam 

soils which fall in the poor rating class have to be managed properly 

for better economic returns. In all gardenlands, coconut is grown as a 

main crop, arecanut and fruit crops as mixed crops and banana, 

cassava, vegetables and yams as intercrops.

The crop su itab ility map for coconut is presented in Figure 19.

4.10.3. Crop suitability for sesamum

All the tw enty soil series identified in the region were studied 

for the suitab ility of sesamum. The study shows that Attuva and 

Mahadevikad soils are the best suited for sesamum cultivation 

followed by M annar, Pallipad, Kattanam, Palamel and Vallikunnam . 

The remaining thirteen soils are poorly suited for cultivation of 

sesamum.

Crop suitab ility map for sesamum is presented in Figure 20.

4.10.4. Crop suitability for cassava

Studies reveal that Palamel and Vallikunnam  series are best 

suited for cassava cultivation. Among the tw enty soil series, Keerikkad 

soils is the least suited. M ynagapally and Attuva soils are also good for 

cassava. The remaining soils are poorly suited for cultivation of 

cassava.
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The crop su itab ility map for cassava is presented in Figure 21.

4.10.5. Crop suitability for banana

Studies reveal that Palamel series is best suited for growing 

banana followed by Pallipad, M ynagapally and V allikunnam . The soil 

series, viz., Mahadevikad, Attuva, Kollaka and Kattanam are also good 

for cultivation of banana. The remaining soils are poorly suited.

The crop suitab ility map for banana is presented in Figure 22





Soil survey information forms the m ajor basis for land

evaluation. The demand for land evaluation arose when it was 

appreciated that mapping of the natural resources alone did not 

provide sufficient guidance on how the land could be used and what 

would be the lik e ly  consequences of a particular use. Interpretation of 

soil survey data for land evaluation is required because, even if the 

potential of the land can be gauged from the study of a soil map by a 

soil surveyor, it m ay not be well understood by planners,

administrators and various user agencies.

The results of the study are discussed on the basis of

morphological, physical and chemical studies of the profile, each from 

the tw enty identified soil series of O nattukara region. The

climatological data of O nattukara region collected for 10 years from 

1988 to 1997 have been analyzed for interpretation.

The results of the studies are discussed in detail under the 

follow ing captions:

• Interpretation of climatological data

• Soil classification

• Land capability classification.

• Land irrigab ility  classification

• Productiv ity rating and

• Proposed land use
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5.1. Interpretation of climatological data

The climatological data of O nattukara region for ten years from 

1988 to 1997 has been collected and interpreted.

O nattukara region, in general, has a hum id tropical climate.

5.1.1. Rainfall

Rainfall data shows that the region received an average annual 

rainfall of 2605 mm. Rainfall is received from both southwest (June to 

September) and northeast monsoons (October to November) w ith  

60percent of the rainfall from the former. V ery little rain is received in 

the driest months of December, January, February and March. The 

analysis of the mean m onthly rainfall shows that m axim um  rainfall of 

554.30 mm is received during June and m inim um  rainfall of 10.47 mm 

in January. The analysis of mean number of rainy days shows that 

maximum number of rainy days of 23.5 has been received in the 

month of Ju ly  and m inimum num ber of rainy days, of 6, in January. 

Year wise rainfall pattern studies also reveal that the maximum rainfall 

of 2972.6 mm is received during 1997. The average annual rainfall, in 

general, ranges between 2300 mm and 2900 mm.
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5.1.1.1. Soil moisture regime

The soil moisture regime over the region is us t i c  w ith  the soil 

moisture control section being dry in some or all the parts for 90 

cumulative days or more in most years and moist in some part for 

more than 180 cumulative days.

5.1.2. Temperature

Tem perature data recorded from 1988 to 1997 shows that the 

highest mean m onthly temperature of 28.40°C is recorded in April 

and the lowest mean m onthly temperature of 25.39°C in Ju ly . The 

mean m onth ly temperature is 26.45°C. The decreasing trend of 

temperature from the month of June is attributed to the incidence of 

heavy monsoon showers.

5.1.2.1. Soil temperature regime

The soil temperature regime of O nattukara region is 

i s o h yp e r th e rm ic  because the mean annual soil tem perature at a depth of 

50 cm is 22°C (or more) and the difference between mean summer 

(June to August) and mean w inter (December to February) 

temperature is less than 5°C.
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5.1.3. Humidity

A nalysis of the data on hum id ity shows that mean hum idity of 

the region is 92.5 percent. H ighest mean m onth ly hum idity of 

95.1 percent is recorded in Ju ly  and August and m inim um  m onthly 

hum id ity of 90.3 percent is recorded during January.

5.1.4. Sunshine hours

A study of the sunshine hours reveals that mean m onthly hours 

of sunshine is 221.68. M axim um mean m onthly sunshine of

300.9 hours is recorded during M arch and a m inim um  m onthly 

sunshine of 121.3 hours in Ju ly .

5.1.5. Wind velocity

W ind velocity for the period from M ay to September shows 

very little variation. M aximum w ind velocity of 2.2 km /hr and 

m inim um  of 1.4 km/hr are recorded in A pril and December 

respectively. Mean wind velocity is 1.8 km/hr.

5.1.6. Evaporation

The analysis of mean m onthly evaporation for the period from 

1988 to 1997 shows that the mean evaporation is high between
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February to A pril. M axim um evaporation of 4.8 mm  is recorded in 

the month of M arch and the m inim um  evaporation of 2.4 mm for 

Ju ly . The mean m onthly evaporation is 3.6mm.

5.1.7. Climatic requirements for crops

The five important crops, nam ely rice, coconut, sesamum 

cassava and banana are considered in  this study. C lim atic requirements 

for these crops are discussed (Sys e t  a l . , 1993).

Rice can be grown under a wide range of clim atic conditions, 

both in temperate and humid tropical climate, from sea level to high 

altitudes. Long periods of sunshine are essential for high yields. 

Growth is optimal at air temperatures between 24 and 36°C. No 

sudden tem perature drop or strong w ind should occur. Rice is 

sensitive to frost. The optimum precipitation for rainfed rice is more 

than 1600 mm per year.

Coconut requires warm  and sunny conditions w ithout too 

much variation in temperature. The mean annual temperature 

requirement is approxim ately 29°C. The crop does not flourish if the 

mean annual temperature is below 20°C. The annual total 

precipitation should exceed at least 1000 mm. The optimal mean 

annual relative air hum idity should be 60 percent or above.

Sesamum seeds do not germ inate at soil temperature below 

20°C. The optimal temperature range for growth is 25 to 29°C. The 

crop should receive 300 to 800 mm of precipitation in the growing
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cycle. Sesamum needs moderate to low  air hum id ity. A  high 

insolation is required at flowering. H igh winds can cause damage.

The tem perature range for growth of cassava is 12 to 35°C. At 

less than 15°C, there is premature leaf shedding and slow growth. The 

required total precipitation ranges from 500 to 5000 mm per year. 

Optimum amount of rainfall required is 1400 to 1800 mm per year. 

The crop can survive prolonged period of drought during the growing 

season.

The mean m onthly air temperature for the growth of banana is 

25 to 28°C. The optimal precipitation amounts to 1500 to 2500 mm 

per year. It can also be grown in areas w ith  a pronounced dry season. 

A high relative air hum idity of more than 60 percent is desirable. A 

maximum of sunshine is required. High w ind velocity can cause 

damage. Total crop loss occurs at w ind speeds above 100 km/hr.

5.2. Soil classification

Soil classification is a method of organizing and communicating 

the knowledge and perceptions about the attributes of a soil. It forms 

the basis for national or regional planning. W hen soil inform ation is 

communicated through a common international system such as 

United States Department of Agriculture (U.S.D.A.) Soil Taxonomy, 

it provides a strong basis for transferring information from other parts 

of the world where important research results are available to sim ilar
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soils. Soil taxonom y is also an effective vehicle for technology transfer 

from research stations to the farmers field.

Soils of O nattukara region have been classified as per the 

comprehensive soil classification system - Soil Taxonom y (U.S. Soil 

Survey Staff, 1975) and Keys to Soil Taxonom y (U.S. Soil Survey 

Staff, 1994 and 1996).

The prim ary basis for identifying different classes in the system 

are the properties of the soil, properties that can be measured 

quantitatively either in the field or in the laboratory. A ll the physical 

and chemical properties of the soils are used in this system. Among 

the most significant of the properties used as a basis for classification is 

the presence or absence of certain diagnostic soil horizons which m ay 

help to determ ine the placement of a soil in the classification system. 

Based on the studies, the soil map showing distribution of the 

identified tw en ty soil series in O nattukara region has been prepared.

The soil classification of the identified tw en ty soil series of 

O nattukara region are discussed in detail hereunder.

5.2.1. Neendakara series

N eendakara series represents the very deep, light textured 

marine alluvium  located adjoining beach sand.

The surface layer, even though h igh ly  sandy, has a dark grey 

colour due to the presence of opaque minerals found in the locality. 

Since the surface does not possess any diagnostic characters other than
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absence of rock structures or finely stratified fresh sediments, the 

epipedon is recognized as o ch r i c .  The subsoil shows no diagnostic 

characters other than a continuous sandy textural grade w ith  very 

little clay. So it is placed under the order Entisols.

Since the subsoil contains more than 92 percent sand, the soil is 

placed under the suborder P sam m en ts .  The soil possess an ust ic  

moisture regime and hence the soil is placed under the great group 

U stipsamments . A t the subgroup level, the soil does not possess a 

lith ic, aquic, oxyaquic or agric characteristics and hence the soil is 

placed under Typic U stipsamments. Since the soil control section 

contains more than 90 percent sand and are grouped under the 

suborder Psamments, the particle size class is not mentioned. The soil 

is having a m ix ed  m ineralogy w ith  an i s oh yp e r  t h e rm i c  temperature 

regime and hence the soil is placed under the fam ily mixed, 

i sok yp er th erm  ic.

The Neendakara series is classified under Mixed, i soh yp e r th erm ic ,  

Typic U stip sam ments .

5.2.2. Kandallur series

Kandallur series represents the very deep, coarse textured, 

marine alluvium  of recent origin located on level to very gently 

sloping m arine terraces. These very  young soils show very little 

profile development.
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The ‘A p ’ horizon is too th in  w ith  high colour value and 

chroma and low  in organic m atter which qualifies the epipedon as 

o cb n c .  The soils are uniform ly sandy w ithout any profile development 

such as alteration in structure, texture or colour In general, clay 

content decreases w ith  depth which shows the im m ature condition of 

the soil w ith  no clay movement down the profile. Hence, no 

diagnostic subsurface horizon is identified, thereby placing the soils in 

the order Entisols.

The soil is placed under the suborder P sa m m en t s  since the 

particle size control section contains only sand and loam y sand. The 

ustic moisture regime identified places the soil under the great group 

U stipsamments. These soils do not have characters of lith ic, aquic, 

oxyaquic, aridic or agric which places the soil under the subgroup 

Typic U stipsam ments . Since these Psamments contain on ly sand and 

loam y sand textural grades, the particle size class is not mentioned in 

family. M ixed  m ineralogical composition along w ith  i s o h yp e r th e rm ic  

temperature regime qualifies the soil to be placed under the fam ily 

mixed, i soh yp e r th erm ic .

The Kandallur series is classified as Mixed, i s o h y p e r th e rm i c , Typic 

U stipsamments.

5.2.3. Mannar series

M annar series represents the very deep, coarse textured, coastal 

alluvial soils located on very gently sloping plains adjoining the coastal
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sandy belt distributed throughout O nattukara region. These soils are 

very young in origin and show very little profile development.

The soils have a uniform sandy textural grade w ithout any 

evidence of profile development since there are no alterations like 

development of structure or colour or illuvial movement of clay. The 

soil does not have any diagnostic characters other than an ‘A p ’ 

horizon which has low  colour value and chroma, but too thin to be 

recognized as m ollic or um bric epipedon. The ‘A p ’ horizon is 

therefore identified as och r ic .  The subsurface soils are characterized by 

uniform ly sandy textural grades w ith no evidence of any profile 

development. Hence the soil qualifies to be placed under the order 

Entisols.

The soil is having a textural grade of sand to loam y sand in the 

control section and is placed in the suborder P sam m en ts .  These soils 

possess an us t i c  moisture regime and hence placed under the great 

group U stip samments . Since the soils do not qualify under lith ic, aquic, 

oxyaquic, aridic or argic, these soils are placed under the subgroup, 

Typic U stip samments .  The soils have only sandy textural grade and 

classified under Psamments. Hence the particle size class is not 

mentioned. The m ineralogical composition of fine earth fraction is 

m ix ed  and the temperature regime is i s oh yp e r th erm ic .  Therefore the 

soils are placed under mixed, i s o h yp e r th e rm ic  fam ily.

The M annar series is classified under Mixed, i soh yp er th erm ic ,  

Typic U stip sam m en ts .
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Thrikkunnapuzha series represents very deep, imperfectly 

drained, h igh ly gleyed, very dark grey soils developed from marine 

and lacustrine deposits of recent origin. These soils are submerged for 

a considerable period of time during monsoons and are m ain ly located 

in depressions adjoining backwaters.

The soils are very young w ith  contrasting structural grades. The 

surface layer shows the evidence of slight structural development w ith 

very dark grey colour but it is too thin and contains too little organic 

matter to be placed under any other diagnostic surface horizon other 

than an o c h n c  epipedon. The subsurface horizon is h igh ly  gleyed and 

the texture ranges from loam y sand to clay w ith  an irregular 

distribution of organic carbon. Since these soils are very young in 

origin, no diagnostic characters have developed in the subsurface. 

W ith only an o c h n c  epipedon and no diagnostic subsurface horizon, 

these soils are placed under the order Entisols.

The soil shows aquic conditions for considerable period of time 

in most years as evidenced by the presence of h igh ly gleyed subsurface 

horizon w ith  a chroma of two or less w ith  redox concentrations and 

depletions. Hence the soil is placed under the suborder Aquents. Since 

the soil column shows an irregular distribution of organic carbon and 

remains more than 0.2 percent at a depth of more than 125cm, the soil 

is placed under the great group F luvaquen ts . The soil does not show 

any characteristics for placing the soil under sulphic, vertic, histic but

5.2.4. Thrikkunnapuzha series
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have a difference of less than 5°C between mean sum mer and mean 

w inter soil temperatures at a depth of 50 cm from the soil surface and 

hence the soil is placed under the subgroup Trop ic F luvaquen ts . In the 

soil control section, the percentage of clay is 28.6 w ith  a m ix ed  

m ineralogical composition and i s o h y p e r th e rm ic  tem perature regime. 

The CEC to clay ratio is less than 0.24 and hence the cation exchange 

activity class is suba ct iv e .  Hence the soil is placed under f in e - l o a m y ,  

mixed, i soh yp e r th erm ic ,  s u b a c t iv e  fam ily.

The Thrikkunnapuzha series is classified under F ine-loam y, 

mixed, i soh yp e r th erm ic ,  suba ct iv e ,  T rop ic  F lu vaqu en ts

5.2.5. Mahadevikad series

M ahadevikad series represents the very deep, coarse textured 

marine alluvium  occurring on gently sloping plains adjoining the 

coastal belt. These are very young soils w ith  ill defined horizons.

U niform ly sandy textural grades, w ithout alterations in 

structure, texture or colour and w ithout movement of clay show the 

h ighly im m ature nature of these soils. However, an o c h n c  epipedon is 

identified in the surface since the surface soil is too th in  w ith very 

little organic matter even though the chrom a is low. In the subsoil, the 

distribution of clay, along w ith low  cation exchange capacity and the 

irregular decrease of organic carbon does not qualify the horizon to be 

placed under kandic, argillic or oxic. There is not even the 

development of structure or colour in these im m ature soils to qualify
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the diagnostic horizon as cambic. Hence the soil is placed under the 

order Entisols.

The soil is grouped under the suborder P sa m m en t s  since the 

particle size control section is sandy. The soil is having an ustic  

moisture regime and hence classified under the great group 

U stip sam ments .  These soils show the typ ical character of 

Ustipsamments leaving behind lith ic, aquic, oxyaquic, aridic or agric 

which places the soil under the subgroup Typic U stip sam m ents .  Since 

Psamments contain only sand and loam y sand textural grades, the 

particle size class is not mentioned under fam ily. M ixed  m ineralogical 

composition along w ith  i s o h yp e r th e rm ic  temperature regime places the 

soil under m ixed , i s o h yp e r th e rm ic  family.

The Mahedevikad series is classified under Mixed, 

i s oh yp e r th erm ic ,  T yp ic U stipsamments.

5.2.6. Attuva series

Attuva series represent the very deep, coarse textured, alluvial 

soils located between coastal plains and laterite belt. Even though 

these soils are young in origin, profile development is noticed.

The surface soil is too thin, low in organic m atter and being 

dark in colour, does not meet the colour requirements of any other 

epipedon except o ch r ic .  The development of structure and absence of 

rock structure is noticed in the subsoil. The identifying properties of 

an argillic, kandic, an oxic or a spodic horizon are not met w ith here.
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The organic carbon content decreases regularly w ith  depth. Hence the 

subsurface horizon is diagnosed as cam b ic .  The ochric epipedon and 

cambic subsurface horizon places these soils under the order 

Inceptisols.

Since the soil has i s o h yp e r th e rm ic  temperature regime, it is 

placed under the suborder Tropepts. The soil qualifies to be placed 

under the great group D ystrop ep ts  since the organic carbon content, 

moisture regime and base saturation values do not categorize the soil 

otherwise. The organic carbon content of more than 0.2 percent and 

slope of less than 25 percent puts this series under the subgroup 

F lu v en t i c  D ystropep ts. The soil control section contains 11.9 percent 

clay w ith  a m ix ed  m ineralogy and i s o h yp e r th e rm ic  tem perature regime. 

The CEC to clay ratio of 0.49 qualifies the soil to be placed under the 

cation exchange activ ity class, a c t i v e .  Hence the soil is placed under 

coa rse- loam y, m ixed, i soh yp er th erm ic .  a c t i v e  family.

The Attuva series is classified under C oarse- loam y , mixed, 

i soh yp er th erm ic ,  a c t i v e ,  F lu v en t i c  D ystropepts.

5.2.7. Kollaka series

Kollaka soils represent the very deep, light textured, strong 

brown to red, marine alluvial deposits located on gently to moderately 

sloping undulating plains on the eastern portion of O nattukara region. 

These soils are uniform ly sandy w ithout any profile development.
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The ‘A p ’ horizon is too th in  w ith  high value and chroma and 

low in organic matter which qualifies the epipedon to be placed under 

o ch n c .  In the subsoil, no alteration in the form of development of 

structure, texture or colour are noticed. In general, clay content 

decreases w ith  depth w ith no movement of clay which shows the 

immature condition of the soil. Thus, no diagnostic subsurface 

horizon could be identified. Hence the soil is placed in the order 

Entisols.

The soil is grouped under the suborder P sa m m en t s  since the 

particle size control section contains only sand and loam y sand. The 

ustic moisture regime identified places the soil under the great group 

U stipsamments. These soils do not have characters of lith ic, aquic, 

oxyaquic, aridic or agric which places the soil under the subgroup 

Typic U stipsamments . Since these Psamments contain on ly sand and 

loam y sand textural grades, the particle size class is not mentioned in 

family. M ixed  m ineralogical composition along w ith  i s o h yp e r th e rm ic  

temperature regime places the soil under m ixed , i soh yp e r th erm ic ,  

family.

The Kollaka series is classified under Mixed, i soh yp e r th erm ic ,  

Typic U stipsamments .
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Alappuzha series represent the very deep, coarse textured, 

marine alluvium  deposited over a black, dark brown coloured iron 

oxide and organic matter rich sand, locally called Kalash i.

These soils are very young in origin and show very little profile 

development other than a light coloured o c h r i c  epipedon. The subsoil 

shows no evidence of profile development and the textural grade is 

always sandy and hence these soils are placed under the order Entisols.

In the control section, the textural grade is sand to loam y sand 

and hence the soil is placed under the suborder P sam m en ts .  W ith in  the 

particle size control section, there is more than 90 percent silica which 

qualifies the soil to be placed under the great group, 

Q uartz ip sam m en ts .  The area possess an ust ic  moisture regime and 

hence these soils are placed under the subgroup Ustic 

Q uartz ip sam m en ts .  The particle size class is not mentioned under 

fam ily since this is classified under Psamments. A m ix ed  m ineralogical 

composition w ith  i s o h yp e r th e rm ic  temperature regime places the soil 

under mixed, i s o h yp e r th e rm ic  fam ily.

The A lappuzha series is classified under Mixed, i soh yp e r th erm ic ,  

Ustic Q uartz ip sam m en ts .

5.2.8. Alappuzha series
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Pallipad series represents very deep, alluvial soils w ith  in itial 

stages of laterization in deeper layers. These soils occur on gently to 

moderately sloping plains.

The surface soil is characterized by the presence of an o c h r i c  

epipedon since no characteristics of the other six epipedons are 

observed. Even though the soils are young in age, the subsoils show 

considerable profile development in the form of significant 

accumulation of illuviated layer lattice silicate clay. The cB w ’ horizon 

contains 12 percent clay and the underlying argillic horizon contains 

more than 24 percent clay. Thus, there is an increase of more than 

three percent (absolute) clay than the eluvial horizon. This clay 

increase satisfies the criteria for an a r g i l l i c  horizon. Base saturation is 

more than 35 percent and hence the soil is placed under the order 

Alfisols.

The soil possess an u s t ic  moisture regime and hence it is placed 

under the suborder Ustalfs. Since this soil does not have a duripan, 

plinthite w ith in  150cm, natric horizon, CEC of less than 16 cmol/kg 

and a hue not redder than 2.5 YR, it is placed under the great group 

Haplustalfs. The cation exchange capacity of less than 24 cmol/kg clay 

is observed in the argillic horizon and hence the soil is placed under 

the subgroup K an ha p l i c  Haplustalfs. The control section contains less 

than 18 percent clay w ith a m ix ed  m ineralogical composition. The soil

5.2.9. Pallipad series
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temperature regime is i s o h yp e r th e rm ic  which enables the soil to be 

placed under coa r se - loam y , m ixed, i s o h y p e r th e rm ic  fam ily.

The Pallipad series is classified under C oarse- loam y , m ixed, 

i s o h y p e r th e rm ic  K anhap l i c  Haplustalfs.

5,2.10. M y n a g a p a l l y  s e r i e s

M ynagapally series represents the very deep, well drained, 

gravelly, laterite soils occurring on m oderately sloping to strongly 

sloping low  mounds on the eastern periphery of O nattukara region.

The 'Ap' horizon is red to yellow ish  red, gravelly sandy clay 

loam w ith  slight profile development. Hence 'Ap' horizon is 

identified as the o c h n c  epipedon. The subsoil is characterized by 

gravelly sandy clay to gravelly clay illuvial horizon w ith  low  CEC and 

an increase in clay content of more than 20 percent than in the surface 

horizon. Hence the ‘BtT and ‘Bt2’ horizons qualify for placement 

under k and ic  horizon. Since the soil is having a k a n d ic  horizon and an 

o c h r i c  epipedon w ith  a base saturation of less than 35 percent from 

98cm downwards, this soil is placed under the order Ultisols.

The soil is having an u st ic  moisture regime and hence the soil is 

placed under the suborder, Ustults. P linthite forms a continuous phase 

at a depth of 113 cm from the m ineral soil surface and hence the soil is 

placed under the great group, P lin thustu lts . A ll P lin thu stu lts  are 

provisionally classified in the subgroup Typic P lin thustu lts . The soil 

control section is characterized by the presence of more than
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35percent by volume of coarse fragments and contains more than 

40percent of clay w ith m ix ed  m ineralogical composition. The soil 

enjoys an i s o h yp e r th e rm ic  temperature regime. The CEC to clay ratio 

is less than 0.24 and hence the cation exchange activ ity class is 

su ba c t iv e .  Hence the soil is placed under c layey-skeleta l, m ixed, 

i s o h y p e r th e rm ic  su h a c t i v e  family.

The M ynagapally series is classified under Clayey-skeletal, m ixed, 

i s oh yp e r th erm ic ,  suba c t iv e ,  Typic P lin thu stu lts .

5.2.11. K a t t a n a m  s e r i e s

Kattanam series represents alluvio-colluvial soils resting over 

sandy m arine deposit on gently sloping plains adjoining undulating 

laterite belt. Even though the soils are young in origin, slight profile 

development is noticed in the upper part of the subsoil.

The ‘A p ’ horizon is o ch r i c  since it is too th in  and low  in organic 

matter, even though, low in colour value and chroma. The ‘A p ’ 

horizon does not contain rock structure and fine stratification. The 

subsoils do not have sufficient clay increase or movement of clay to 

qualify for kandic, argillic or oxic horizons. But evidence of alteration 

in the form of structural development along w ith  the absence of rock 

structure shows the presence of c a m b i c  subsurface horizon. Since the 

soil is having an ochric epipedon and cambic subsurface horizon, this 

soil series is placed in the order In cep tiso ls .
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The i s o h y p e r th e rm ic  temperature regime places the soil in the 

suborder Tropepts. The great group is identified as Ustropepts due to 

ustic  moisture regime and a base saturation of more than 50 percent 

between 25 to 100 cm of soil depth. Lithic, vertic, aquic or oxic 

characteristics are not identified in the soil except fluventic character 

of irregular decrease in organic carbon content and a slope of less than 

25 percent. Hence the soil is placed under the subgroup F lu v en t i c  

Ustropepts. The particle size control section of the soil has less than 

18 percent clay w ith  a m ix ed  m ineralogical composition and an 

i s o h yp e r th e rm ic  temperature regime. The CEC to clay ratio is 0.39, 

enabling the soil to be placed under the cation exchange activ ity class 

s em ia c t iv e .  Hence the soil is placed under c o a r s e - lo am y , m ix ed , 

i s o h yp e r th e rm ic  s em ia c t i v e  family.

The Kattanam series is classified under C oarse- loam y, m ixed, 

i s oh yp e r th erm ic ,  s em ia c t iv e ,  F lu v en t i c  Ustropepts.

5.2.12. P a l a m e l  s e r i e s

Palamel series represents the light to medium textured, recent to 

subrecent, alluvio-colluvial soils occurring on undulating to rolling 

land forms on the north eastern part of O nattukara region. These soils 

are deposited over a continuous layer of p linthite which are soft and 

quarriable. Even though they are young in origin, these soils show 

certain amount of profile development due to their physiographic 

position and clim atic conditions.



254

The surface layer is dark brown, gravelly sandy loam, h ighly 

disturbed due to regular cultivation practices. Even though organic 

matter is high, this epipedon does not qualify for placement under 

anthropic, histic, melanic or m ollic epipedons due to unsatisfactory 

compliance w ith  specific requirements. However, the epipedon of 

Palamel series is identified as o c h r i c  since it satisfies the conditions of 

colour and other characteristics like thickness. The subsurface horizon 

shows high amount of clay. But there is no evidence of illuvial 

movement of clay which invariably rules out the presence of an 

argillic or kandic horizon. Even though CEC is low , this horizon does 

not satisfy the conditions laid down for an oxic horizon. H owever the 

subsurface horizon shows slight profile development by w ay of 

alterations like development of structure and colour. Hence it can be 

seen that the subsurface horizons, nam ely ‘B w l’ and ‘Bw2’, represent 

a c a m b i c  subsurface horizon. Hence the soil is placed under the order 

Inceptisols.

Since Palamel soils have an i s o h yp e r th e rm ic  tem perature regime, 

the soil qualifies for placement under the suborder Tropepts. These 

soils have less than 50 percent base saturation as well as more than 

12kg/m2 organic carbon and no sombric horizon and hence they are 

grouped under the great group H um itrop ep ts .  Palamel soils have a 

CEC of less than 24 cmol/kg. clay and hence they are grouped under 

the subgroup of Ustoxic H um itrop ep ts . As per the clim atological data 

attached, it can be seen that the soil possess an u s t i c  moisture regime 

and an i s o h y p e r th e rm ic  temperature regime. The control section for
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particle size shows an average distribution of 34 percent clay w ith a 

m ix ed  m ineralogical composition. The CEC to clay ratio is less than 

0.24 and hence the cation exchange activ ity class is suba c t iv e .  Hence 

the soil is grouped under f in e - l o a m y ,  m ix ed , i soh yp e r th erm ic ,  su b a c t iv e  

fam ily.

The Palamel series is classified as F in e- loam y , mixed, 

i s o h yp e r th e rm ic ,  suba c t iv e ,  Ustoxic H um itrop ep ts .

5.2.13. S o o r a n a d  s e r i e s

Sooranad series represent the very deep, fine textured colluvium 

over laterite occurring on gently sloping depressions of low land plains.

O ch r i c  epipedon is the diagnostic epipedon identified in the 

surface soil since the epipedon fails to meet the requirements for any 

of the other six epipedons because it is too th in  or too dry and has too 

high colour value or chroma and contains too little  organic matter. 

The cB t l ’ horizon is identified as the k and ic  horizon which is a 

vertically continuous subsurface horizon underlying a coarse textured 

surface horizon. The ‘B t l ’ horizon satisfies the clay and CEC 

requirements for placing the soil under k and ic  horizon. Since the soil 

has a k an d ic  horizon and an o c h r i c  epipedon and a base saturation of 

less than 35 percent, the soil is placed under the order Ultisols.

The soil is having an ustic  moisture regime and hence the soil is 

placed under the suborder Ustults. P lin th ite forms a continuous phase 

at 120 cm from the mineral soil surface and hence the soil is placed
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under the great group Plin thustu lts . A ll Plinthustults are provisionally 

classified in the subgroup Typic P lin thustu lts . The soil control section 

contains more than 35 percent clay w ith  a m ix ed  m ineralogical 

composition and an i s o h yp e r th e rm ic  temperature regime. The CEC to 

clay ratio is less than 0.24 enabling the soil to be placed under the 

cation exchange activ ity class, su ba c t iv e .  Hence the soil is placed 

under f i n e ,  m ixed, i soh yp e r th erm ic ,  s u b a c t iv e  fam ily.

The Sooranad series is classified under Fine, m ixed, 

i s oh yp e r th erm ic ,  suba c t iv e ,  T yp ic P lin thustu lts .

5.2.14. V a ll ik unnam  s e r i e s

V allikunnam  series represents the very deep, medium textured, 

gravelly soils occurring on gently to moderately sloping low  mounds. 

They are developed from gneissic materials and rests over plinthite.

The surface soil is too th in  and low  in organic matter. The 

colour of this horizon, base saturation percentage and organic carbon 

content do not agree these soils to be placed under any diagnostic 

epipedon other than o c h n c .  The subsoil is characterized by the 

gravelly sandy clay loam to gravelly clay illuvial horizon w ith  low  

cation exchange capacity. An increase in clay content down the profile 

w ith more than 20 percent increase in clay than the surface horizon is 

noticed in ‘B t l ’ and ‘Bt2’ horizons. Organic carbon content decreases 

regularly. The ‘B ’ horizon qualifies for placement under k and ic  

horizon. Since the soil is having an o c h n c  epipedon, k and ic  subsurface
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horizon and base saturation of less than 35 percent at low er most 

depth, the soil is placed under the order Ultisols.

The soil has an ust ic  moisture regime and is placed in the 

suborder Ustults. P linthite forms a continuous phase below a depth of 

113 cm from the m ineral soil surface which qualifies the soil for 

placement under the great group Plin thustu lts . A ll the P lin thu stu lts  are 

provisionally classified in the subgroup Typic P lin thustu lts .  The soil 

control section has more than 35 percent by volum e of coarse 

fragments, more than 35 percent clay w ith  m ix ed  m ineralogical 

composition and i s o h yp e r th e rm ic  temperature regime. The CEC to 

clay ratio is less than 0.24 and hence the cation exchange activ ity class 

is su ba c t iv e .  Hence the soil is placed under clayey -sk eleta l, m ixed, 

i s oh yp e r th erm ic ,  s u b a c t iv e  family.

The V allikunnam  series is classified under Clayey-skeleta l, m ixed, 

i s oh yp e r th erm ic ,  su ba c t iv e ,  Typic P lin thustu lts .

5.2.15. K o t ta k a k a m  s e r i e s

K ottakakam series represents the very deep, medium textured, 

alluvial soils occurring in the depressions of coastal plain in 

K arthikapally taluk.

O c h n c  epipedon is identified in the surface soils since it does not 

comply to the requirements of any of the other diagnostic horizons. 

The subsoil shows little profile development in the form of alteration 

in the development of structure and colour. Further, clay increase is
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seen, but does not show evidence of illuvial clay movement. So these 

soils do not qualify for the kandic or argillic horizon. The CEC is 

more than 16 cmol/kg and hence do not qualify for an oxic horizon. 

These soils have a c a m b i c  diagnostic subsurface horizon and hence the 

soil is placed under the order Incep tiso ls .

The soils are submerged during monsoons and the profiles show 

redoximorphic concentrations and depletions and chroma of two 

between 20 cm and 54 cm depth. Hence, the soil is placed under the 

suborder Aquepts. The soil is having an i s o h y p e r th e rm i c  temperature 

regime and hence placed in the great group, Tropaquepts. The soil is 

having a colour of 7.5 YR, a value of three and chroma two between 

depth of 25 and 75 cm and hence it is placed under the subgroup A erie  

Tropaquepts. The soil control section contains less than 18 percent of 

clay w ith  a mixed, mineralogical composition and i s o h yp e r th e rm ic  

temperature regime. The CEC to clay ratio is less than 0.24 and hence 

the cation exchange activity class is su b a c t iv e .  Hence the sods are 

placed under c o a r s e - lo a m y , mixed, i so h yp e r th erm ic ,  s u b a c t i v e  family.

The Kottakakam series is classified under C oarse- loam y, m ixed, 

i soh yp er th erm ic ,  su ba c t iv e ,  A en c  Tropaquepts.

5.2.16. P a t h i y o o r  s e r i e s

Pathiyoor series represents the very deep, im perfectly drained, 

fine textured, alluvial soils in gently sloping depressions of lowland 

plains.
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The colour, organic carbon content, thickness of the horizon 

and absence of rock structure and stratification of ‘A p ’ horizon 

qualifies the surface soil to be placed under o c h r i c  epipedon. The 

subsoil shows slight profile development in the form of development 

of structure and absence of rock structure in addition to aquic 

conditions and colour requirements of the cambic horizon. Even 

though there is clay increase in the first half of the subsoil, the subsoil 

does not qualify for kandic, argillic, or oxic horizon due to higher 

CEC of more than 16 cmol/kg and absence of translocated clay films. 

Hence the subsoil is identified as cam b ic .  The o c h r i c  epipedon and 

c a m b i c  subsurface horizon qualifies the soil to be placed under the 

order Inceptiso ls .

The soil is submerged during monsoons and the profiles show 

redoximorphic concentrations and depletions w ith  a chroma of two, 

the soil is placed under the suborder Aquepts. These soils have an 

i s o h yp e r th e rm ic  temperature regime and qualifies for placement under 

the great group Tropaquepts. The soil has a colour of hue 10 YR and 

value of less than five and chroma two between a depth of 25 cm and 

75 cm . Hence the soil qualifies for the subgroup A en c  Tropaquepts. 

The soil control section contains more than 35 percent clay w ith 

m ix ed  m ineralogical composition and i s o h y p e r th e rm ic  temperature 

regime. The CEC to clay ratio is 0.24 and hence the cation exchange 

activity class is s em ia c t iv e .  Hence the soil is placed under f i n e ,  m ixed, 

i s oh yp e r th erm ic ,  s em ia c t i v e  fam ily.
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The Pathiyoor series is classified under Fine, m ixed, 

i s oh yp e r th erm ic ,  s em ia c t iv e ,  A er ie  Tropaquepts.

5.2.17. C h e ru k o l  s e r i e s

Cherukol soils are observed in narrow depressions w ith  very 

gentle slopes. Soils are very deep, coarse textured, coastal alluvium  of 

recent origin w ith  ill defined horizons.

The ‘A p ’ horizon is dark greyish brown, loam y sand w ith  slight 

structural development. No diagnostic characters other than colour 

value of four or more, this horizon is too thin to be recognized as 

mollic or umbric. Hence the ‘A p ’ horizon is identified as o c h n c  

epipedon. The subsurface layers are light yellow ish  brown to 

yellow ish brown, light textured w ith  no evidence of profile 

development. Even though clay is high in the lower horizon, there is 

no evidence of illuvial movement and the organic carbon decreases 

irregu larly w ith  depth. Hence this soil cannot be assumed to have a 

cambic horizon. Even though the CEC is low  and there is no evidence 

of clay movement, this soil cannot be placed under oxic, kandic or 

argillic horizons. From the above discussion, it is seen that no 

diagnostic horizon other than an o c h r i c  epipedon is present. Hence the 

soils are placed under the order Entisols.

These soils are located in areas where the slope is less than three 

percent and the organic carbon content of the soil decreases irregularly 

w ith depth. Hence the soil is placed under the suborder Fluven ts .  The
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soil is having an i s o h yp e r th e rm ic  temperature regime, and hence placed 

in the great group, T ropo flu ven ts .  The particle size classification shows 

that the soil control section contains less than 18 percent clay w ith 

m ix ed  m ineralogical composition and i s o h y p e r th e rm ic  temperature 

regime. The CEC to clay ratio is below 0.24 and hence the cation 

exchange activ ity class is su ba c t iv e .  Hence the soils are classified under 

coa r s e - loam y , m ixed, i soh yp e r th erm ic ,  su b a c t iv e  family.

The Cherukol series is classified under C oarse- loam y , m ixed, 

i s oh yp e r th erm ic ,  su ba c t iv e ,  T yp ic T ropo flu ven ts .

5.2.18. V ett ik od e  s e r i e s

Vettikode series represents the very heavy, im perfectly drained, 

very deep, alluvial soils located in the shallow depressions of the 

undulating coastal plains of O nattukara region.

The diagnostic epipedon is och r ic ,  since the epipedon fails to 

meet the requirements of any of the other six epipedons. The 

subsurface horizon does not show any significant profile development. 

Even though organic carbon is high, the soils are of very recent origin 

and since there is no diagnostic subsurface horizon, the soil is placed 

under the order Entisols.

In the layer between 40 and 50 cm from the m ineral soil surface, 

the soil shows aquic conditions, a chroma of one and a colour value 

(moist)of five. Hence the soil is placed under the suborder Aquents. 

Since the organic carbon content is more than 0.2 percent at a depth
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of 125 cm from the mineral soil surface, the soil is placed under the 

great group F luvaquents . The soil is having a difference of less than 

5°C between mean summer and mean w inter soil temperatures and 

hence placed under the subgroup T rop ic F luvaquen ts .  The soil control 

section is having more than 60 percent clay w ith  a m ix ed  m ineralogical 

composition and i s o h yp e r th e rm ic  tem perature regime. The CEC to 

clay ratio is below 0.24 and hence the cation exchange activ ity class is 

suba c t iv e .  The above characters qualify the soil to be placed under v e r y  

f in e ,  m ixed, i soh yp e r th erm ic ,  s u b a c t iv e  fam ily.

The Vettikode series is classified under Very f i n e ,  m ixed, 

i s oh yp e r th erm ic ,  su ba c t iv e ,  T rop ic F luvaquen ts .

5.2.19. K e e r ik k a d  s e r i e s

Keerikkad series represents the very deep, im perfectly drained, 

coarse textured, coastal alluvium developed in the depressions of the 

two subdued sand dunes of the coastal belt. These soils are very 

young.

These soil are un iform ly sandy w ithout any profile 

development. There is no alteration like structure or colour or illuvial 

movement of clay. There are no diagnostic characteristics in the ‘A p ’ 

horizon that has a colour value and chroma and organic matter 

content that meet the requirements for any diagnostic surface 

horizons other than an o ch r i c  epipedon. The subsoil is uniform ly 

sandy w ith  stratification below 100 cm. There is no evidence of clay
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movement or alteration in structure or colour other than stratification 

in the subsoil. Since there is no diagnostic subsurface horizon, the soil 

is classified under the order Entisols.

In the layer between 40 and 50 cm from the m ineral soil surface 

the soil shows aquic conditions and chroma of one and colour value of 

four. Hence the soil is placed under the suborder Aquents. The soil has 

a sandy particle size in all horizons between 25 and 100 cm from the 

m ineral soil surface which qualifies the soil to be placed under the 

great group, Psam m aquen ts . These P sa m m aq u en ts  do not qualify to be 

placed under any subgroups other than Typic and hence the subgroup 

is Typic P sam m aqu en ts .  These soils have only sandy textural grades and 

hence the particle size class is not mentioned at fam ily level. The 

m ineralogical composition of the fine earth fraction is m ix ed  and 

possess an i s o h yp e r th e rm ic  temperature regime. Hence the soil is placed 

under mixed, i s o h yp e r th e rm ic  fam ily.

The Keerikkad soils are classified under Mixed, i s o h yp e r th e rm ic  

Typic P sam m aquen ts .

5 .2 .20 .C hunad  s e r i e s

Chunad series represents the very deep, im perfectly drained, 

medium textured soils occurring on level to gently sloping depressions 

of low land plains . Even though these soils are young in origin, profile 

development is noticed.
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The surface horizon is too th in  w ith  colour value (moist) of 

four and have less amount of organic cafbon which qualifies the 

horizon as o ch r ic .  The subsoil shows profile development. Aquic 

conditions, chroma of two or less along w ith  redox concentrations 

and depletions w ith in  50 cm of m ineral soil surface and a regular 

decrease in organic carbon content enables the soil to be placed under 

c a m b i c  subsurface horizon. Ochric epipedon along w ith  cambic 

subsurface horizon places the soil under the order In cep tiso ls .

The soil is submerged during monsoon season and the profile 

shows redoximorphic concentrations and depletions w ith  a chroma of 

two which places the soil under the suborder Aquepts. These soils have 

an i s o h yp e r th e rm ic  temperature regime which qualifies for the great 

group Tropaquepts. The soil has a colour of hue 10 Y R  and a value of 

less than five and chroma of two between a depth of 25 and 75 cm. 

Hence the soil qualifies for placement under the subgroup A en c  

Tropaquepts. The soil control section contains 34 percent clay w ith  a 

m ix ed  m ineralogy and i s o h yp e r th e rm ic  temperature regime. The CEC 

to clay ratio is 0.31 and hence the cation exchange activ ity class is 

s em ia c t iv e .  Hence the soil is placed under f i n e - l o a m y ,  m ixed, 

i s oh yp e r th erm ic ,  s em ia c t i v e  fam ily.

The Chunad series is classified under F in e- loam y , m ixed, 

i s oh yp e r th erm ic ,  s em ia c t iv e ,  A er ie  Tropaquepts.

Soil taxonomic classification of the identified tw en ty soil series 

were not attempted earlier. But, classification of sandy soils in other
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parts of India have been attempted like that of the Gangetic plains of 

Bihar ( D ivakar and Singh, 1994), Soan river valley soils ( Sharma e t  

a i ,  1994) and of riverine alluvial plains of Arunachal Pradesh (Walia 

and Cham uah, 1994). Patel and Dasog( 1997) classified the lowland 

soils associated w ith  laterite in the W estern Ghat region under 

Inceptisols.

Soil survey staff (1997 and 1998) have made soil taxonomic 

classification of the soils of the soils of the K uriarkutty Karappara 

Irrigation Project and soils of Dharmadam panchayat and placed the 

soils under the orders, Entisols and Inceptisols, Alfisols and Ultisols.

5.3. Land cap ab ility  classification

Land capability classification is an interpretative grouping of 

soils m ain ly based on the inherent soil characteristics, external land 

features and environmental factors that lim it the use of land. 

Classification of soil units into capability groups enable us to 

understand the potential and hazards of the soil to various land use for 

sustained productivity.

Scientific survey and classification of soils are the prim ary 

requirements for grouping soils according to their capab ility for uses 

of varying intensity, (Soil Survey M anual, 1971). Land capability 

classification shows in a general w ay the su itab ility of soils for most 

kinds of field crops. The soils are grouped according to their
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lim itations for field crops, the risk of damage and the w ay they 

respond to management.

The criteria used in grouping the soils do not include major and 

generally expensive land forming that would change slope, depth or 

other characteristics of the soils nor do they include possible but 

un likely m ajor reclamation projects.

In the capability system, soils are generally grouped at three 

levels, v iz ., capability class, subclass and un it (Soil Survey 

M anual,1970). O nly class and subclass are used in this study.

5.3.1. C a p a b ility  class

C apab ility classes, the broadest group, are designated by roman 

numerals I to VIII (Soil Survey M anual, 1970). The numerals indicate 

progressively greater lim itations and narrower choices for practical 

use. The classes are defined as follows.

5.3.1.1. C lass I

These soils have few lim itations or hazards that restrict their

use.
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5.3.1.2. Class II

Class II soils have moderate lim itations or hazards that reduce 

the choice of plants or that require moderate conservation practices.

5.3.1.3. Class III

Class III soils have severe lim itations or hazards that reduce the 

choice of crops or that require special conservation practices or both.

5.3.1.4. Class IV

Class IV soils have very severe lim itations or hazards that reduce 

the choice of plants or that require very careful management or both.

5.3.1.5. Class V

Class V soils are not lik e ly  to erode but have other lim itations, 

impractical to remove, that lim it their use.

5.3.1.6. Class VI

Class VI soils have severe lim itations that make them generally 

unsuitable for cultivation.
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5.3.1.7. C lass VII

Class VII soils have very severe lim itations that make them 

unsuitable for cultivation.

5.3.1.8. C lass VIII

Class VIII soils are miscellaneous areas that have lim itations 

which nearly preclude their use for commercial crop production.

5.3.2. L a n d  c a p a b ility  subclass

Under land capability classes, there are subclasses which show 

the dominant lim itations such as erosion (e), excess water (w), soil 

lim itation (s) and clim atic lim itation (c). The subclasses provide 

information as to the kind of problem or lim itation  involved. 

Clim atic lim itations of uneven rainfall and high temperature being 

general to the area have not been indicated in each land capability 

class. In class I, there are no subclasses, because the soils of this class 

have few lim itations.

5.3.3. L a n d  c a p a b ility  class and  subclasses id e n tif ie d

Based on the characteristics of the soils identified in O nattukara 

region, land capability classification has been made and mapped. Soils



of O nattukara region have been grouped into three land capability 

classes, viz., class II, HI and IV. The land capab ility subclasses 

identified are lie , IIw, IHe, Hies, IIIw, Ills, IIIws, IVs and IVws.

\

5.3.3.1. Class lie

Kattanum soils w ith an extent of 65 ha falls under this class. 

These are good arable lands having very deep, moderately well 

drained, loam y sand to sandy loam textured soils occurring on gently 

sloping plains adjoining the undulating laterite belts. These soils are 

subject to slight to moderate erosion. By adopting contour cultivation, 

soil erosion can be checked.

5.3.3.2. Class IIw

Sooranad and Chunad soils falls under this class covering an area 

of 1683 ha of the O nattukara region. These soils occur in level to 

gently sloping depressions of low land plains. T hey are im perfectly to 

poorly drained and are subject to flooding during monsoon. Excessive 

moisture due to impeded drainage and water logging during monsoon 

period are the m ajor problems of these soils. Deepening of the existing 

drainage channels and construction of permanent drainage channels 

are required to drain excess water collected during monsoons.
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5.3.3.3. C lass I l le

M ynagapally, Vallikunnam  and Palamel soils fall under this class 

covering an area of 1331 ha. These are m oderately good cultivable 

lands having deep to very deep, well drained, medium to heavy 

textured, gravelly soils developed over laterite. These soils occur on 

gently to m oderately sloping low  mounds along the eastern boundary 

of O nattukara region. These soils are subject to moderate erosion due 

to m oderately high runoff potential. Contour cultivation and earthen 

contour bunds protected w ith vegetative cover w ill check hazards of 

soil erosion.

5.3.3.4. C lass I lle s

Attuva soils w ith an extent of 1300 ha fall under this class. 

These soils are very deep, coarse textured alluvium  located between 

coastal plains and the laterite belt sligh tly above the general elevation 

of O nattukara region. Due to sandy textural grades, these soils have 

poor water holding and nutrient holding capacity. These soils are 

subject to slight erosion. Application of heavy dozes of organic 

manure w ill improve soil structure, water holding capacity and 

nutrient status of these soils. Controlled irrigation is required due to 

low available water content.
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5.3.3.5. Class IIIw

Pathiyoor and Vettikode soils covering an area of 843 ha are 

grouped under this class. These are very deep, im perfectly drained, 

heavy textured, alluvial soils occurring on level to gently sloping 

depressions of low land plains. These soils are m oderately wet and 

subject to overflow and submergence during monsoons. Construction 

of permanent drainage channels are required to drain off excess water.

5.3.3.6. Class Ills

Neendakara, Mannar, Pallipad, Mahadevikad and Kollaka soils 

w ith an extent of 25715 ha are grouped under this class covering the 

major potion of O nattukara region. These are very deep, moderately 

well drained to well drained, sandy, marine alluvial soils occurring on 

gently to m oderately sloping plains of O nattukara region. Medium 

textured soils are also noticed in the deeper layers. These soils have 

poor water holding capacity and nutrient holding capacity. 

Application of high amount of organic manures w ill improve the soil 

structure, w ater holding capacity and nutrient status of these soils. 

Controlled irrigation may be provided due to very low  available water 

content.
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5.3.3.7. Class IIws

Kottakakam, Cherukol and Keerikkad soils fall under this class 

covering an area of 2156 ha. These soils are very deep, coarse textured, 

coastal alluvium  of recent origin. They are located on very gently 

sloping depressions of coastal plains.The major lim itation of these soils 

are poor drainage, overflow and flooding. Adequate drainage, addition 

of organic manures and controlled irrigation are the general 

management recommendations.

5.3.3.8. Class IVs

Alappuzha and Kandallur soils w ith an extent of 3162 ha are 

grouped under this class. These are very deep, marine alluvium  located 

on coastal plains.Compared to other soils, textural grades of these soils 

is characteristically, sand. This is the major lim itation of these soils. 

Application of heavy dozes of organic manures, coconut husk burial 

and addition of soil amendments are some of the general management 

recommendations.

5.3.3.9. Class IV ws

Thrikkunnapuzha soils w ith  an extent of 998 ha falls under this 

class. These are very deep, im perfectly drained, h igh ly gleyed soils 

developed from marine and lacustrine deposits occurring adjacent to
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the Kayamkulam kayal. The subsoil is c layey and massive. W ater 

table is very high and flooding is common during monsoon. This is 

the most problematic area of O nattukara region due to impeded 

drainage. Adequate drainage facilities should be provided.

Land capability classification of M annar panchayat was 

undertaken earlier by Soil survey staff (1998) and is in  agreement w ith  

the present observation on M annar series.

Land capability classification on sim ilar lines was attempted 

earlier in Thiruvananthapuram district by Joseph (1982). Soil survey 

staff( 1996) conducted land capability classification of Kalluvathukkal 

panchayat and identified five land capability classes. S im ilarly , land 

capability classification of the soils of Kuttanad was attempted by Soil 

survey staff (1997).

Challa e t  al. (1989) conducted a case study in land evaluation for 

irrigation in Kanedi village, Dadra and Nagar H aveli, Maharashtra. 

Singh and M ishra (1996) made land capability classification of the soils 

of Chota Nagpur. These studies were in conform ity w ith  the present 

land capability classification.

5.4. Land irrigability classification

Soil irrigab ility classes are useful to make groupings of soils 

according to their suitability for sustained use under irrigation. The 

classes are defined in terms of degree of soil lim itations. The soil
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based on topography, drainage and cost of land development.

5.4.1. L a n d  ir r ig a b i l i ty  classes

Six irr igab ility  classes of land have been generally recognized 

(1 to 6). Class 1 lands have practically no lim itations and can be 

irrigated w ithout any difficulty. As the class num ber
increases,

limitations also increase. Class 4 lands are marginal for sustained use 

under irrigation due to very severe lim itations. Class 5 lands are 

provisionally not suitable for sustained irrigation and class 6, 

unsuitable for irrigation.

5.4.2. Land irrigability subclasses

The land irrigability classes are further subdivided into subclasses 

to indicate be nature of lim itation requiring attention by adding a 

suitable lo'fl' case letter for the concerned lim itation such as ‘s’ for 

soil factor, for topography and £d’ for drainage requirem ent.

5 4,3. Lanorigab ility  classes and  subclasses id e n tifie d .

The coming in O nattukara region are grouped into four 

land irrigab classes, namely, class 2, 3, 4 and 6. Land irrigab ility  

subclasses hied are 2d, 2t, 3d, 3s, 3t, 4s, 4sd and 6d.
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5.4.3.1. Class 2d

These lands have moderate lim itation  for sustained use under 

irrigation. Sooranad and Chunad series covering an area of 1683 ha are 

identified under this irrigab ility subclass. These soils occur on level to 

gently sloping depressions of low land plains. They are im perfectly to 

poorly drained and are subject to flooding during monsoons. These 

soils have light to medium textured surface followed by medium to 

heavy textured subsurface. The physiographic position of the soils 

along w ith  soil texture lim its drainage of the area, m ain ly during rainy 

season, leading to anaerobic conditions. Sufficient drainage facilities 

should be provided to drain off excess water to reduce crop loss. 

During summer, irrigation is required to raise crops.

5.4.3.2. Class 2t

The lands under this class have on ly moderate lim itation for 

sustained use under irrigation due to topography. Kattanam series 

which are located on very gently to gently sloping lands near the 

laterite belt are subject to slight to moderate erosion. These soils cover 

an area of 65 ha. Proper levelling and bundling are required before 

irrigating these lands.
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5.4.3.3. Class 3d

The lands under this class have severe lim itations for sustained 

use under irrigation. Kottakakam , Pathiyoor, Vettikode, Cherukol 

and Keerikkad soils included in this class cover an area of 2999 ha. 

These soils occur on depressions of O nattukara region. The soils are 

generally medium to heavy textured w ith  moderately slow to slow 

perm eability. The area is poorly to im perfectly drained due to their 

low physiographic position. In addition, the area is subject to 

occassional flooding. The drainage facilities available at present have to 

be improved before introducing irrigation in these lands.

5.4.3.4. Class 3s

Lands under this class have severe lim itation for sustained use 

under irrigation. Neendakara, M annar, Kollaka, M ahadevikad and 

Pallipad series on very gently to gently sloping lands are included 

under this class. This class covers an area of 25,715 ha which constitute 

the major portion of O nattukara region. Sandy texture w ith  low  

water holding capacity and nutrient status are the major lim itations of 

these soils. In addition, these soils have rapid perm eability. These soils 

require low  volume, high frequency irrigation such as sprinkler or 

drip irrigation. The addition of organic matter, coconut husk and clay 

in the crop basins of these sandy soils are recommended to improve
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their water holding capacity. This w ill also increase irrigation 

efficiency of these soils.

5.4.3.5. Class 3t

The lands under this class have severe lim itation  for sustained 

use under irrigation. Soils of M ynagapally, A ttuva, V allikunnam  and 

Palamel, w hich occur on gently to moderately sloping lands, are 

included in this class. It extends over an area of 2631 ha. These soils 

have medium to heavy texture w ith  moderate to m oderately slow 

perm eability. The runoff potential is moderately high. Topography of 

the area w hich leads to fast surface flow of water forms the major 

lim iting factor. Levelling of land and bunding are required before 

irrigating for maximum irrigation efficiency.

5.4.3.6. Class 4s

An area of 2982 ha under Kandallur series on level to very 

gently sloping lands are included in this class. The area under this class 

is m arginally suitable for irrigation due to sandy texture, low  water 

holding and nutrient holding capacity. The soils of the area require 

low volume, high frequency irrigation such as sprinkler or drip 

irrigation. Addition of organic matter and coconut husk in crop basins 

are required to increase the water holding capacity of the soils.
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5.4.3.7. Class 4sd

Lands under this class are m arginally suitable for irrigation. 

A lappuzha series which occur on level to gently sloping lands are 

grouped in this class and covers an area of 180 ha. Soils are sandy but a 

high water table is maintained during ra in y season due to the presence 

of the impermeable Kalash i in the subsoil. This leads to drainage 

problems in  the area during rainy season. The low  water holding and 

nutrient holding capacity of the soils and drainage problem during 

rainy season puts the soil under this class. Low volume, high 

frequency irrigation techniques are required during summer months 

in these sandy soils.

5.4.3.8. Class 6d

Bottom lands of O nattukara region are put in this class. The 

area under this class is not suitable for irrigation. Thrikkunnapuzha 

series covering an area of 998 ha is identified under this class. These 

soils occur on level to gently sloping lands adjacent to the kayal. The 

heavy textured subsoil, slow perm eability, high w ater table and 

impeded drainage are the major lim itations of these soils. W ater level 

in the kayal is the general ground water level.
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Land irrigab ility  classification of M annar panchayat undertaken 

by Soil survey staff (1998) is in line w ith  the observations of the 

present study.

Irrigab ility classification and identification of various associated 

soil lim itations made in the soils of Bihar by Singh and M ishra (1997) 

in conform ity w ith  the present observations made for the identified 

major soils.

Sim ilar land irrigab ility classification of the ayacut of Aralam  

irrigation project area was made by Soil survey staff (1992) and 

identified four land irrigab ility classes such as 2d, 2t, 3t and 4t. Sim ilar 

observations were also reported by Soil survey staff( 1996) in the soil 

survey report of Kalluvathukkal panchayat.

5.5. Productivity rating of soils

The five important crops, nam ely, rice, coconut, sesamum, 

cassava and banana are considered for productiv ity rating and 

subsequently for suitab ility rating. The rating of the soil properties 

against the productivity index showed the follow ing pattern.

5.5.1. P ro d u c tiv ity  ra tin g  fo r  rice

Productivity rating shows that Kottakakam series having a 

rating of 25.4 percent ranks first in the g o o d  rating class among the 

seven wetland soil series class and C herukol ranks least w ith  only 9.3
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percent in the p o o r  rating class. Vettikode series, ranking second w ith  

a rating of 22.2 percent, is included in the a v e r a g e  productiv ity class. 

Pathiyoor series also falls in the a v e r a g e  productiv ity class. A ll the 

other four wetland soil series are grouped in the p o o r  rating class.

5.5.2. P ro d u c tiv ity  ra tin g  fo r  coconut

Palamel series having a rating of 36.3 percent ranks first in the 

v e r y  g o o d  productiv ity class among the thirteen gardenland soils and 

Thrikkunnapuzha series ranks least w ith  a rating of 12 percent. 

Attuva series w ith  a rating of 25.4 percent fall in the g o o d  p roductivity 

class. M annar, Pallipad, M ynagapally and V allikunnam  series fall in 

the a v e r a g e  productiv ity class w ith  a rating percentage of 19.5, 20.0, 

20.6 and 23.2 respectively. Neendakara, Kandallur, Thrikkunnapuzha, 

Mahadevikad, Kollaka, Alappuzha and Kattanam fall in the p o o r  rating 

class.

5.5.3. P ro d u c tiv ity  ra tin g  fo r  sesamum

A ttuva and Mahadevikad series w ith  ratings of 26.1 and 25.4 

percent respectively falls in the g o o d  productivity rating class for 

sesamum. Among the tw enty soil series, Neendakara w ith  a rating of

9.9 percent ranks least in the p o o r  productiv ity class. M annar, Pallipad, 

Kattanam, Palamel and Vallikunnam  soils fall in the a v e r a g e
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productivity rating class for sesamum. The rem aining thirteen soil 

series fall in the poor rating class for sesamum.

5.5.4. P ro d u c tiv ity  ra tin g  fo r  cassava

Palam el series w ith  a rating of 45.3 percent ranks first in very 
good rating class and Keerikkad ranks least w ith  on ly  8.1 percent 

rating. V allikunnam  series w ith  a rating of 36.3 also falls in the very 
good productiv ity class. M ynagapally w ith  a rating of 28.2 falls in the 

good productiv ity rating class. A ttuva series w ith  a rating of 23.8 

percent falls in the average productivity rating class. Except Palamel, 

Vallikunnam , M ynagapally and Attuva, the rest of the soil series fall 

under the poor rating class for cassava.

5.5.5. P ro d u c tiv ity  ra tin g  fo r  banana

Am ong the tw enty soil series of O nattukara region, Palamel 

series w ith  a rating of 36.7 percent ranks first and falls in the very good 
productivity rating class. Keerikkad series ranks least w ith  only 10.5 

percent rating. Pallipad, M ynagapally and V allikunnam  soils fall in the 

good productivity class for banana w ith  ratings of 25.0, 25.4 and 32.9 

percent respectively. Mahadevikad, Attuva, Kollaka and Kattanam 

soils fall in the average productivity class. The rem aining twelve soil 

series fall in the poor productivity rating class for banana.
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In O nattukara region, sesamum is cultivated as th ird  crop in rice 

lands. Am ong the wetland series, K otttakakam  series ranks best for 

rice cultivation w hile Cherukol series, which covers the major rice 

tract, ranks last. But Cherukol series is best suitable for sesamum 

cultivation among the seven wetland soil series. Kottakakam  series 

which ranks first for rice, ranks second for sesamum. Pathiyoor series 

which falls in the third position for rice ranks last for sesamum. The 

other wetland series are average to poor for both rice and sesamum

In this region, one of the most im portant observations recorded 

is that sesamum is cultivated in gardenland series also apart from the 

unique rice-rice-sesamum sequence of O nattukara wetland. The study 

shows that among the gardenland series, A ttuva series is best suited for 

sesamum and Neendakara, the least. From among the thirteen 

gardenland series, Mannar, Pallipad, Kattanam, Palamel and 

V allikunnam  fall in the average productivity rating class and the other 

in the poor rating class.

Joseph (1982), Anilan (1983) and Premachandran (1992) made 

sim ilar studies in other regions of the State and reported the 

comparative su itab ility of rice for different soil series studied by them. 

Soil series su itab ility of sesamum crop was not attempted earlier in the 

State other than in the present study.

In O nattukara region, a coconut based farm ing system is 

prevalent in gardenlands w ith banana and cassava as intercrops. The 

study reveals that Palamel series is equally best suited for coconut, 

banana and cassava. Sim ilarly, V allikunnam  and M ynagapally are also
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equally good for these crops. Thrikkunnapuzha ranks last among 

gardenland soils for coconut and banana cultivation. Keerikkad, the 

wetland series is found to be poor for banana and cassava cultivation.

Banana and cassava are also found to be cultivated in wetland 

soils. Cherukol series which is the major wetland rice soils of the 

region ranks best for banana and good for cassava among the seven 

wetland soils. Sooranad , K ottakakam and Chunad are almost equally 

good for banana and cassava w hile Keerikkad series stands last for 

both banana and cassava. No earlier attempts were made to study the 

soil series su itab ility of coconut w ith  banana and cassava as intercrops 

in gardenlands and the probable performance of banana and cassava in 

wetland soil series of the State

The present observations of existing land use and cropping 

systems on the basis of soil series productivity is of vital importance 

for future regional and microlevel planning

5.6. Proposed land use

O nattukara region is predom inantly an agricultural tract w ith 

77 percent of the population depending on agriculture for their 

livelihood. In general, the holdings are fragmented and small. A 

variety of crops like rice, coconut, sesamum, cassava, banana, arecanut, 

yams, vegetables and pulses are grown in the area. Five major crops , 

viz., rice, coconut, sesamum, cassava and banana are considered in the 

present study.
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Reconnaissance soil survey of the region was undertaken to 

understand the characteristics, extent and distribution of soils for soil 

classification and subsequent land evaluation. The soil lim itations 

observed are low  fertility  status, low  to medium available water 

content, slight erosion, slightly to strongly acidic conditions and in 

some cases, coarse textural grade and excessive m oisture as a result of 

impeded drainage. A  certain degree of changes in the physical and 

chemical properties of the soils can be expected in the altered regime 

brought about by the introduction of irrigation.

The land use proposed based on the studies is discussed in detail 

hereunder.

5.6.1. C rop s u ita b ility  fo r  rice

Productivity studies show that Kottakakam soils are best suited 

for rice followed by Vettikode and Pathiyoor. Though Cherukol soils, 

which is the major wetland soil of the region, ranks least in the 

productivity rating for rice, these soils have to be properly managed 

for sustained rice production.

The main constraints that lim it rice production in the region are 

interm ittent floods during southwest monsoon and severe drought 

during summer months. V iruppu crop is affected by floods and 

Mundakan by dry spell from December to February. Frequent floods 

and impeded drainage make difficult application of inorganic 

fertilizers to Viruppu crop. Application of organic manures to these
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soils is indispensable to improve the soil structure and the nutrient 

status. Non availability of organic manures and their high cost stand 

in the w ay of full adoption of this technology. Pest and diseases, 

particu larly earhead caterpillar and sheath blight are serious problems 

faced by the farmers in the region.

W etland soil series which fall in the poor rating class, viz., 

Sooranad, Cherukol, Keerikad and Chunad have to be properly 

managed for better returns.

5.6.2. C rop s u ita b ility  fo r  coconut

Detailed study reveals that Palamel series is best suited for 

coconut cultivation followed by A ttuva, M annar, Pallipad, 

M ynagapally and Vallikunnam . Neendakara, Kandallur, 

Thrikkunnapuzha, Mahadevikad, Kollaka, A lappuzha and Kattanam 

soils which fall in the poor rating class have to be managed properly 

for better economic returns. In all gardenlands, coconut is grown as a 

main crop, arecanut and fruit crops as mixed crops and banana, 

cassava, vegetables and yams as intercrops.

Root(w ilt) disease of coconut is the main problem  being 

experienced by the farmers of this region. A ttack of diseases and pests 

including nematodes, lack of high yield ing coconut cultivars w ith 

resistance/tolerance to root (wilt) and low  income from diseased 

coconut gardens are some of the other constraints confronted by the 

farmers. Management practices already evolved w ill have to be
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popularized. The use of coconut seedlings obtained from disease 

affected area has to be discouraged. Recommended control measures of 

disease and pest have to be popularized among the farmers. 

Intercropping, mixed cropping and mixed farm ing systems w ill have 

to be popularized for increasing the income of the farmers.

5.6.3. C rop s u ita b ility  fo r  sesamum

Attuva and Mahadevikad soils are the best suited for sesamum 

cultivation followed by M annar, Pallipad, Kattanam, Palamel and 

Vallikunnam . The remaining thirteen soils are poorly suited for 

cultivation of sesamum.

Sesamum crop is usually cultivated after V iruppu and 

Mundakan rice, utilizing the residual moisture in the fields. N on

availability of soil moisture and lack of detailed inform ation on water 

management practices are the major production constraints. Addition 

of organic manures in large quantities m ay be made to improve soil 

properties. Sprinkler method of irrigation has to be popularized for 

providing irrigation facilities.

5.6.4. C rop s u ita b ility  fo r  cassava

The present study reveals that Palamel and Vallikunnam  series 

are best suited for cassava cultivation. Among the tw en ty soil series, 

Keerikkad soils is the least suited. M ynagapally and A ttuva soils are
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also good for cassava. The rem aining soils are poorly  suited for 

cultivation of cassava.

Lack of short duration and shade tolerant varieties, incidence of 

rodent attack and non adoption of recommended spacing are some of 

the production constraints for cassava. Research w ork has to be 

intensified for the development of short duration and shade tolerant 

varieties for growing as an intercrop in coconut gardens. Awareness 

has to be created among the farmers about the need for integrated 

rodent control measures. On farm demonstrations w ill have to be 

conducted for the adoption of the recommended spacing.

5.6.5. C rop s u ita b ility  fo r  banana

Palamel series is best suited for growing banana followed by 

Pallipad, M ynagapally and Vallikunnam . The soil series, viz., 

M ahadevikad, A ttuva, Kollaka and Kattanam are also good for 

cultivation of banana. The rem aining soils are poorly suited for 

growing banana

Lack of sufficient number of ideal planting m aterial is the major 

production constraint for banana. The seed m ultip lication and 

distribution has to be taken up by any one of the government 

agencies.

Productivity calculations and crop suitab ility ratings were made 

earlier by Joseph (1982), Anilan (1983) and Premachandran (1992)
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respectively in the soils of Thiruvananthapuram  district, rice soils of 

Thiruvananthapuram district and in major soil series of Kallada 

Irrigation Project ayacut area. Premachandran (1992) also prepared 

crop su itab ility maps for the major crops such as rice, coconut, cassava 

and banana from the project area

The importance of productivity parameters considered in the 

present investigation, have been stressed by Storie (1933), 

R iquier e t  <z/.(1976), Bali and Karale (1978), R ichard and Protz (1981) 

and Sys e t  al. (1991).

O nattukara region enjoys a hum id tropical climate w ith  an 

annual average annual rainfall of 2605 mm, mean annual temperature 

of 26.45°C, 92.5 percent hum idity, 221.68 hours mean m onthly 

sunshine, 1.8 km /hr mean w ind velocity and 3.6 mm of mean 

m onthly evaporation.

The clim atic requirements (Sys e t  al ., 1993) for the five major 

crops in the present study and the prevalent clim atic parameters of the 

region indicate that the region is suitable for cultivation of rice, 

coconut, sesamum, cassava and banana. But the serieswise probable 

performance variation rating of these crops confirm the role played by 

soil requirements over the climatic suitab ility.





Developm ent and utilization of various natural resources 

involves survey, investigation, planning, implementation and 

subsequent evaluation. Soil being a natural resource which supports 

life, its study is im portant for development and optim um  use. A  

systematic survey and evaluation of the soils of O nattukara region was 

carried out to study, interpret, classify and to show their location and 

extent on base maps. The data generated were used fo r evaluating the 

soils based on productivity rating. The salient findings o f the study are 

summarized below

1. A  reconnaissance soil survey o f O nattukara region was 

carried out according to the principles envisaged in the Soil Survey  

Manual (1970) using Survey of India toposheets and Landsat imageries 

(1 : 50,000) as base maps. Traversing of the entire region was carried 

out and soils examined for physical and chemical characteristics.

2. O n the basis of the differentiating characteristics, the soils 

have been grouped into tw enty soil series. The photographs of the 

typical profiles and present land use were taken fo r visual 

interpretation. Detailed examination of the profiles were carried out 

in the field and the description of the pedomorphic characters of the 

soils series were made.
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3. The delinated soil boundaries were transferred planim etrically 

to accurate topobases and the extent of each identified soil series were 

worked out using digital planimeter. Detailed studies indicate that 

Onattukara region extends over an area of 40,948 ha.

4. The names of the tw enty soil series identified w ith their 

extent are given below.

Name of soil series A rea(ha)

N eendakara 440

Kandallur 2982

M annar 22325

Thrikkunnapuzha 998

M ahadevikad 1580

A ttu va 1300

K ollaka 355

A lappuzha 180

Pallipad 1015

M ynagapally 325

Kattanam 65

Palamel 553

Sooranad 725

Vallikunnam 453

Kottakakam 698

P ath iyoor 350

C herukol 1058

Vettikode 493

Keerikkad 400

Chunad 958
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5. Based on systematic survey, the soil map showing the 

distribution o f the identified tw enty soil series in O nattukara region 

has been prepared along with the mapping legend.

6. The climatological data o f O nattukara region has been 

collected, tabulated and interpreted fo r soil classification. The 

interpretation of climatological data shows that the soil moisture 

regime and soil temperature regime are ustic and isohypertherm ic 

respectively.

7. The soils identified in the region have been classified as per 

the comprehensive Soil Classification System - Soil Taxonom y (U.S 

Soil Survey Staff, 1975) and Keys to Soil Taxonom y (U.S. Soil Survey  

Staff, 1994 and 1996) and presented below.

Name o f series Suborder Order

N eendakara Psamments Entisols

Kandallur Psamments Entisols

M annar Psamments Entisols

T hrikkunnapuzha Aquents Entisols

M ahadevikad Aquents Entisols

A ttu va Tropepts Inceptisols
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Name o f series Suborder O rder

K ollaka Psamments Entisols

A lappuzha Psamments Entisols

Pallipad Ustalfs A lfiso ls

M ynagapally Ustults U ltisols

Kattanam T ropepts Inceptisols

Palamel Tropepts Inceptisols

Sooranad Ustults U ltisols

Vallikunnam Ustults U ltisols

Kottakakam Aquepts Inceptisols

P ath iyoor Aquepts Inceptisols

C herukol Fluvents Entisols

Vettikode Tropepts Inceptisols

Keerikkad Psamments Entisols

Chunad Aquepts Inceptisols

8. Out of the tw enty soil series, ten series, v iz ., Neendakara, 

Kandallur, M annar, Thrikkunnapuzha, M ahadevikad, Kollaka, 

Alappuzha, Cherukol, Vettikode and Keerikkad were classified under 

Entisols, six series, viz., Attuva, Kattanam, Palamel, Kottakakam, 

Pathiyoor and Chunad under Inceptisols, three series, viz.,
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M ynagapally, Sooranad and Vallikunnam  under U ltisols and Pallipad 

series under Alfisols.

9. Based on inherent soil characteristics and landscape features, 

land capability classification of the soils have been made and presented 

below

Land capability 
class & subclass

Soil series mapped Area
(ha)

Total
area(ha)

He Kattanam 65 65

IIw Sooranad 725
Chunad 958 1683

Ille M ynagapally 325
Vallikunnam 453
Palamel 553 1331

Illes A ttuva 1300 1300

IIIw Path iyoor 350
Vettikode 493 843

Ills Neendakara 440
M annar 22325
Pallipad 1015
Mahadevikad 1580
Kollaka 355 25715

IIIws Kottakakam 698
C herukol 1058
Keerikkad 400 2156
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Land capability 

class & subclass

Soil series mapped A rea

(ha)

Total

area(ba)

IVs Alappuzha 180
Kandallur 2982 3162

IVws T hrikkunnapuzha 998 998

The soils have been grouped into three land capability classes 

and nine capab ility subclasses. The land capab ility classes and 

subclasses identified are He, IIw, Ille , Illes, IIIw, Ills , IIIws, IVs and 

IVws. Maps showing the distribution of different land capability 

classes and subclasses have been prepared.

10. For grouping soils according to their su itab ility  for sustained 

use under irrigation , soils identified in the region were classified into 

five land irr igab ility  classes and eight land irrigab ility  subclasses. The 

land irrigab ility  classes and subclasses identified are 2d, 2t, 3d, 3s, 3t, 

4s, 4sd and 6d. Based on the studies, map showing the distribution of 

different land irrigab ility  classes and subclasses has been prepared. The 

details of land irrigab ility  classification are presented below

L an d  irrigability  

class an d  subclass
Soil series mapped A rea

(ha)
Total

area(ha)

2d Sooranad 725
Chunad 958 1683

2t Kattanam 65 65
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L and irrigability  

class an d  subclass

Soil series mapped A rea

(ha)

Total

area(ha)

3d Kottakakam 698
P athiyoor 350
Vettikode 493
C herukol 1058
Keerikkad 400 2999

3s N eendakara 440
M annar 22325
Kollaka 355
M ahadevikad 1580
Pallipad 1015 25715

3t M ynagapally 325
A ttu va 1300
Vallikunnam 453
Palamel 553 2631

4s Kandallur 2982 2982

4sd Alappuzha 180 180

6d T hrikkunnapuzha 998 998

11. The soils series have been evaluated on the basis of land 

evaluation and rating of productiv ity parameters. The productivity 

parameters considered in the present study include, soil texture, depth, 

slope, drainage, coarse fragments, soil reaction, cation exchange 

capacity, base saturation percentage, total soluble salts and organic 

carbon. For each parameter, a range of scale was prepared and 

numerical values assigned based on the principles of land evaluation. 

The productivity of the soils were calculated by m ultip lying the
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ratings of the individual parameters and expressed as percentage. The 

five im portant crops , viz., rice, coconut, sesamum, cassava and banana 

grown in O nattukara region were considered for su itab ility  rating.

12. The productivity rating of the soil series against the 

productiv ity index for rice, coconut, sesamum, cassava and banana 

showed the follow ing results.

12.1. The productivity rating for rice shows that K ottakakam 

series having a rating of 25.4 percent ranks first falling in the good 

rating class among the seven wetland soils and C herukol ranks last 

w ith  9.3 percent in the poor rating class. Vettikode soils which fall in 

the average productivity class ranks second w ith  a rating of 22.2 

percent. The remaining wetland soils fall in the poor rating class for 

rice.

12.2. The productivity rating for coconut shows that Palamel 

series w ith  a rating of 36.3 percent ranks first among the thirteen 

gardenland soils ands Thrikkunnapuzha ranks last w ith  a rating of 12 

percent. The study shows that A ttuva series fall in the good 

productiv ity rating class, M annar, Pallipad, M ynagapally and 

V allikunnam  series fall in the average productiv ity class and the 

remaining series in the poor rating class.



297

12.3. A ttuva and Mahadevikad soil series w ith  ratings of 26.1 

and 25.4 percent fall in the good productiv ity rating class for sesamum 

and Neendakara w ith  a rating of 9.9 percent ranks last in poor 

productivity class. The remaining soil series fall in the poor rating 

class.

12.4. The study reveals that Palamel and V allikunnam  series 

with ratings of 45.3 and 36.3 percent fall in the very good rating class 

and Keerikkad w ith  a rating of 8.1 percent ranks last for cassava. 

M ynagapally series w ith  a rating of 28.2 percent fall in the good 

productivity rating class. Attuva series fall in the average productivity 

rating class w ith  a rating of 23.8 percent. The rem aining soil series fall 

under the poor rating class for cassava.

12.5. Productivity rating for banana shows that Palamel series 

with a rating of 36.7 percent ranks top falling in the very good rating 

class and Keerikkad series ranks last w ith  10.5 percent rating. Pallipad, 

M ynagapally and Vallikunnam  soils fall in the good productiv ity class 

and M ahadevikad, Attuva, Kollaka and Kattanam soils fall in the 

average productiv ity class. The rem aining soil series fall in the poor 

productivity class.

13. After studying in detail, the various soil characteristics, its 

capabilities, fertility  status, crop su itab ility and socio-economic
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conditions of the farmers, a land use is proposed for the identified 

tw enty soil series of O nattukara region as follows

13.1. The study shows that Kottakakam  series is best suited for 

rice followed by Vettikode and Pathiyoor. Cherukol series, which is 

the major wetland soil of the region has to be properly managed for 

sustained rice production.

13.2. Palamel series is best suited for coconut cultivation 

followed by A ttuva, M annar, Pallipad, M ynagapally and Vallikunnam . 

The soils which fall under the poor rating class for coconut have to be 

managed properly for better economic returns.

13.3. A ttuva and M ahadevikad series are the best suited for 

sesamum followed by M annar, Pallipad, Kattanam, Palamel and 

Vallikunnam .

13.4. Palamel and V allikunnam  series are best suited for 

cassava. M ynagapally and A ttuva series are also good for cassava. The 

remaining soils are poorly suited for cassava.

13.5. Palamel series is best suited for banana followed by 

Pallipad, M ynagapally and V allikunnam . The soil series, viz., 

M ahadevikad, A ttuva, Kollaka and Kattanam are also good for banana.
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The systematic survey and evaluation of the soils of O nattukara 

region provided necessary data for interpreting the soils in terms of 

their su itab ility for optimum land use planning in respect of their land 

capability, crop suitab ility and suitab ility for irrigation. This study 

w ill help the farmers, administrators and policy makers to make best 

and immediate use of the soil resource data for arriving at optimum 

land use recommendations for the region as w ell as for rational 

resource allocation.

The present work forms a base line study in land evaluation of 

O nattukara region which gives an overview of the soils of the area 

w ith their lim itations and potentialities. The present study w ill form 

the basis for microlevel p lanning which is aimed at integrated and 

sustainable development of each un it of the region under the Peop le s  

P la n n in g  P r o g r a m  which is gaining ground at the panchayat level.
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The need for a scientific approach in inventorying and utilizing 

land resources most economically and efficiently is now universally 

accepted. Agricultural prosperity, to a great extent, depends on 

judicious use of soils and rational application of soils data. A 

reconnaissance soil survey of O nattukara region was undertaken to 

study the extent and distribution of the different soils for soil 

classification, land capability and irrigab ility  classification and for 

subsequent land evaluation. The study reveals that O nattukara region 

extends over an area of 40,948 ha. The soil map showing the 

distribution of the identified tw enty soil series has been prepared.

The climatological data reveals that the soil moisture regime is 

ustic and the soil temperature regime is isohypertherm ic.

The soils have been classified as per Soil Taxonom y (U.S. Soil 

Survey Staff, 1975) and Keys to Soil Taxonom y( U.S. Soil Survey 

Staff, 1994 and 1996). Ten series were classified under Entisols, six 

under Inceptisols, three under Ultisols and one under Alfisols.

Based on the inherent soil characteristics and landscape features, 

the soils have been grouped into three land capability classes, nine 

capability subclasses and land capability map prepared. The soils were 

classified into five land irrigab ility classes, eight land irrigab ility 

subclasses and land irrigab ility  map prepared.

The soils were evaluated based on principles of land evaluation 

and rating of productivity parameters. The productivity rating of the



soil properties against the productivity index for rice, coconut, 

sesamum , cassava and banana were made and conclusions arrived at.

P roductivity rating shows that Kottakakam series is best suited 

for rice, Palamel, best for coconut and banana, Attuva and 

M ahadevikad, for sesamum and Palamel and Vallikunnam . for cassava. 

On the basis of the studies carried out, a land use is proposed for the 

tw enty soil series of O nattukara region based on crop suitability 

ratings and crop suitab ility map prepared for the five crops taken for 

study. A  proper soil survey interpretation provides information on 

soil potential, productivity and lim itations in their sustained use.

Soil survey inform ation forms the major basis for land 

evaluation. A  thorough knowledge of the potentialities and lim itations 

of every piece of land is a prerequisite in its efficient utilization. A 

systematic survey is essential for the evaluation and classification of 

the soils based on their inherent soil characteristics, land capability, 

land irrigab ility  and land suitability.

A  system atic survey and evaluation of the soils of Onattukara 

region was taken up to study, interpret, classify and to show their 

location and extent on base maps. It is hoped that the present study 

would open up avenues for further investigations on land evaluation, 

crop su itab ility and other management aspects for sustained use of soil 

resource data to the best advantage. This w ill also form the basis for 

m icrolevel planning for integrated and sustainable development of the 

region under P an cha ya t  raj.
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