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INTRODUCTION



INTRODUCTION

Agricultural .prosperity of any country is, to a
£reat extent dependent on ‘judlcious use .of soils and
rational application of soil data. Evaluation of land for
land usge pPlanning is a consequent sfag_following 8oil survey
and mapping process. In the recent past,it has gained high

popularity in alﬁost every land development programms.

The need for a acientific approach in inventorying
and utilizing land resources mosgt economically and
efficiently isgs now universally appreciated. Generally the
agronomiast or sgoil scientist would denerate this kind of
information after conducting field experiments on individual
80il mapping units. But the land users have no time to wait
that 1long and need to plan their deve}opment work on the

basis of the information given in the soil 8urvey reportg.

ThQ 80il survey reports prepared till recently
emphasized the characterizations (morphology and
physicochemical) of different 80ils recognized in an area
vithout making interpretative maps for optimum land wuse
planning. As such thei; utility has been limited. In gome
cages,the user agencies undertook land development programme
vsithout giving any consideration to 80il suitability. For

instance, 8ome areas werg shaped using heavy machines



witﬁout 2iving any attention to 80il depth, gravelly and/or
calcareous goil leading to more difficult and complex
management problems, consequent to such ill conceived land

developnent programme.

The s80ils also behave differently. For example,
the fine textured soils are more susceptible to water-
logging, 8odicity and nutrient imbalances,wvhersas coarse
textured sgo0ils are poor holders of both water ag well as
nutrients and may show deficiency of plant nutrients. A crop
which requires a clayey soil for favorable growth may not
thrive well in a sandy soil. Similarly a crop which
requires deep or well drained 80il will not grow well in a

shailow or poorly drained soil.

Productivity of soilsg varies with the type of crop
grown, some plants being able to withatand soil drainage or
a8o0il ferti;ity conditions which others cannot, and to give
economically satisfactory yields where other plant cannot
&row at all. (Riquieggggl970). Further, a goil which
Qualified for a high productivity index for ' one crop, may

have only a low index for another crop.

The criteria for evaluation of a 80il on the ma jor

agricultural resources have been subjected to revisions by



different workers. The extent to which a80il and s8ite
characteristicsg can influence actual productivity ig to be
precisel&— defined. The socioeconomic factops which affect

¢rop productivity also need to be studied.

Agricultural productivity of the land will bpe
influenced by the physical ehvironnent of tﬂe 8ite in the
Bame way as the profile development ﬁaa been. The f£enesia of
& 80il cannot be used directly as a measure of jtg
agricultural value. (Cruickshank,1977). Crop production ig
affected particularly by certain physiggl propertiea gych
as structure.texture. atoniness gnd'dr;inage. These physical
properties are so expensive to modify that they are regarded
39 semipermanent limitations on crop productivity. A pProper
80il aurvey interpretation provides information on g0il
potential,productivity and limitations in theip sustained

use. (Pofali,1980).

The unique combination of climate, physioaraphy
and vegetation of Kerala provides a wide diversity jnp the
8oils. The fertility problems of Kerala are go complex and
diverse that it is not possible to copy the result obtained
by research in one s80il type to another satiafactorily. It
is, therefore desirable that the soils should be interpreted

in terms of their suitability for optimum land uge Planning



especially in reapect of their land capability, "8uitability
for irrigation ‘and different crops. This will,not only help
the farmers, but also the administrators and policy-makers
to make best uge of the soil survey data for.making optimum

land use reconmendations.

Uith the above goal in mind, the present study was
' undertaken covering the ten identified important soil gerjes
of the command area of kallada irrigation project, with the

following ob jectives.

1. To evaluate the ten soil gerias based on their

morphological and physico-chemical characterigtics.

o

2. To produce a land capability map based on 8oil/crop

suitability rating.
3. To produce an irrigability map based on the above data.

4. To suggest modifications if any required on the

present land use and to prepare reviged landuse plan.

It ia hoped that the preaent study would open up
avenues for further investigations on goil and crop
suitability and other management aspects for sustained use

of goil resource data to the best advantage.
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REVIEV OF LITERATURE.

Not much work has been done in Kerala in evolving
@ system of soil classification on the basis of productivity
parameters. Identification of productivity parameters for
various crops and the interpretation of the soil survey data
for the sustained use of cultivation of these crops, will
definitely open up new areas of research application. In
this chapter an attempt is made to review in a asystematic
manner the work carried out till recently in india and elae

where on land evaluation and system of classification.

Storie(1933) evolved a system of classification of
soils based on productivity index. The storie index
expresses numerically the relative degree of suitability or
value of so0ils for general intengive agricultural land wuse.
The rating is based on soil characteristics and is obtained
by evaluating only four factors viz. depth.texture-alope and
drainage. The index rating is obtained by multiplying the

above four factors.

Riquier gt al (1970) developed a ayatem to
evaluate pProductivity and potentiality, which isa an
improvement over earlijier methoda. They considered nine

factors for determining soil productivity, moiasture,



drainage, effective soil depth, texture/structure, base
saturation, soluble salt concentration organic matter
content, niﬁeral_ exchange capacity/ nature of clay and
mineral reserves. Riquier considered productivity as a
function of the intrinsic properties of the soil, firstly
as involved in the process of describing the soil profile in
situ, and secondly by laboratory analysis. Productivity is
measured as a product of the above factoras. Each factor is
rated on a scale from zero to 100, the actual percentages
being multiplied by each other to obtain the productivity
rating. The resultant index of productivity also 1lying
between 0 and 100 is set against a scale placing the soil in
one or other of the productivity classes. Grist(1975).

reported that 8oil structure has little or no significance

for swamp paddy.

The FAO panel for land evaluation (1976) defined
the concept of land utilization types and suggested the
classification of land for specific use:. The classification
itse}f 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 clasges (51-3) under the orders
"S’" and 2 classes (N1-2) under the order N reflecting the

degree of suitability within the ofder. The appraisal of



the classes, with in the order is done according to
evaluation of 1land 1limitationa or the main kinds of
improvemeqt measures 'requirad within vciaaaes. The
limitations are "¢’ climatic limitations, *¢'-topographic,
linitations,‘v' wetness limitations. ‘n’-salinity
limitations, ‘f’soil fertility limitations and ‘8’ physical
soil 1limitations. They are indicated by the symbol wusing

lower case letters following the arabic numeral used for

classes.

Chan(1978) made s8o0il survey interpretation for
improved rubber production in Peninsular Malaysia. He
evaluated the pedological properties as so0il texture,soil

depth,effective depth slope and drainage.

In the criteria for classifying soils in to paddy
grouping,Bali and Karale(1978) 1list out seven soil
properities—texture, depth,salinity,ESP,puddling qualities,
permeability and slope percentage. According to them
purposeful and practical interpretation are most important

in the utilization of soil aurvey data.

The 80il properties important for rice crop have
been enumerated by Rich and Protz(198l1) as slope, effective
soil depth, so0il texture, structure, drainage, water

release, salinity,pH etc.



Bigshnoi(1981) in his studies examined in detaijl
the influence of ecological factors.temperature
moisture,light.edaphic and biotic factors on digtribution of

plantsa.

Austin Joseph (1982) conducted study on crop
suitability in Trivandrum district with a view to identify
the areas suitable for the different crops and to delineate
the areas in village maps. The 9 soil pafametera have been
taken in to consideration for evolving major criteria for
crop suitability. Land capability classification has been
evolved based on so0il aurvey data. Land capability
classification has been further subclassified into aso0il
performance groups based on 80il texture, pPH, T.S.5, wetneasg
and workability of 1land. Then each crop &roup has been
fitted to the soil performance group according to merits.

The areas coming under each Crop group so identified has

been marked in the village mapsg.

Anilan  (1983) classified the rice lands in
Trivandrum district based on productivity parameterg., He
observed that the productivity of the si% rice soil gerjesg
decreaged in the order of Amaravila, Kuttichal, Kunnathukal ,
Vembayam, Marukil and Poovar series. The Productivity
Parameters studied are soil texture,nutrijent s8tatua,soil

reaction, total nitrogen Percentage and drainage.



Chan et al (1984) evolved a land evaluation system
for rubber cultivation in peningular Halayaié. The oearly
gystem was non-parametric and based on number and utype of
gsoil limitationg. Later systems were parametric and iﬁcluded
the influence climate. On the basis of current evidence a
land suitability system for rubber cultivation is
recommended. To facilitate use of this saystem, modern goil
clasgsification gystem have been used to describe the 1local
80il units, so that this technology can be trangferred at g

global level.

Harnandez Silva (1985) used a parametric

fe

for the evaluation of land auifability for sugar cane
cultivation in Mexixco. Geological, topographical,
vegetational, morphological, physical and chemical
properties were determined at 8specific¢ intervals through out
the study area and analysed by principal component analysis,
cononical correlation anélyaia and cluster analysgis. Four
clasgses and ten subclagses of land sguitability were
established . The method was compared with the UsSba
classification of land capability into eight classes, in the

Palya Vicente region of Veracruz and £ave satisfactory

reagults.
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Natarajan, et gi (1985) studled the so0il and 1land
usge pianning 6£ Rameswaram Island. The PH,electrical
cohductivity and composition of water cqllected from shallow
open wells at six sites were studied. The suggesated land usge

were shown on a small map (1: 25,000).

Sys (1985) described the 8tage# in rurai Land uge
planning, land use resources, land utilization type, land
characteristics and land qualities, evaluation of land
characteristics and 1land qualities and guidelines for the

interpretations of land use requirements.

Vidacek and Vancine (1985%) prepared land
suitability maps for physical planning and land protection
and reclamation in Croatia, adbpting FAO land evaluation

criteria.

Altmann (19%86) estimated the production potential
of agricultural land by a classification process. Thig
method of land evaluation examines a number of paramseters,
including 80il, phyasical and chemical propertiea, texture
and stoniness, agroclimatic data, 8lop and erosion hazard.
Each is agubdivided and the resulting categories given a
designation, rank and numerical value, An algorithm is wuged

to compute a final score.



Harding et al (1986) deéived & methedology for
qualitatively evaluating the current land suitability for
rainfed arabic/coffee production in Papua New Guinea. The
methodology is modified to enable evaluation of individual
(uniform) sites and also large area of variable land, such

a8 provinces,at two levels of management inputs,

Ornig (1986) made land evaluation in Austria. Land
evaluation of all agricultural land in Austria, over 3
million hectares was completed. Sample areas are chosen for
each different 1land 8cape; the remainder isg evaluated jip
relations to the samples and its grading expressed ag g4
value between 0 (unproductive land) and 100 (the baest
locations in Austria). Assessment frame hag been developed

for both arable and grass land.

Sys(1?86) formulated suggestions for soj} survey
interpretations for rice cultivation. Four main types of
rice cultivations are considered; rainfed upland rice,bunded
rice, cultivation under natural flood and irrigated rice,
The following parameters are quantified to . determine FAO
land classes; rainfall, temperature, relative air humidity,
sunshine. Land formg regquirements and wetness conditions are
diacussed. S0il conditions considered include ;7 B8urface

.and/subsurface texture, coarsge fragments, soil depth, 1lima



and gypsum content. 'Quantiflcation of these parameters ags

related to FAQ land clasgses wvere made.

Vettorazzi and Angulo Filho (1983) made
characterization of 80il of the Riberia de fguage valleys in
the states of Sp Paulo by means of topographic indexes. Five
80il wunits from latogsols, red Yellow podzolic soils and
cambisols were characterized according to three topographic
indexes expressing gradient, altitude and slop

characteristic. The relative effidiency of the indexes vere

discussged,

Weigel (198¢) studied the potential and
constraints of the 8oils of_the:‘k Haybar/Uollow area far
agricultural development. Diatribution pattern of sgoils are
described, their crop suitability assegaed and an
agroecological de#elopment plan proposed. Pregent trends

are extrapolated to the Year 2010 and comparison made with

other part of Ethiopian highlandg.

Abdulkadir (1987) put forwvard some methological
arguments in interrelationahip among land evaluation, sojl
gurvey and land uge Planning. There are several approaches
to land evaluation, giving riase to alternative 8ystem basged

on different principle. 1In this gystem,apart from the
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physical 1land cbnditions. other parameters “used in the
agsaesament exercige include “8social, economic and
environmental conaiderationa. 80 that land can be usged on a
sustained basis. Land evaluation has thus developed as a
3ystem distinct from 8urvey and planning. It is suggested
that a clear definition and integration of the roleg of each
discipline need to be undertaken go that they can uork for

the betterment of land use practisge.

Alaily (1987) conducted evaluation of
agriculturally useful land in South Wesat EQypt. A 8oil and
land capability map has been prepared for part of the gahara
in South West Egypt at a gcale of 1 1000000. Capability
classaes and subclasses are listed and important physical and

chemical properties of representativea 80ils tabulated.

Aosunade (1987) evolved a viaible mathod of 1land
capability élasaification-for small farmers. According to
him modern method of land capability classxflcatxon are of
limited value- to 8mall farmersg in the humid tropics, because
of the complexity of the environment and ; new method ig
needed. Millions of small farmers relate to their
environment, on the basig of expeaerience accumulated over
many years. slope units can be recdorganized by farmers & are

interpretable fron air photos, Namea can be assigned which
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are In common usage locally. Equally important ig the
localized interpretatioﬂ of 80il,with regard to complex
nature of the environment. Survey results 8hould reach the
small farmers ~ who constitute the largest individual 1land
users. Community education progranmmes and jinclusion of
environment studies in - the 8chool curiculam should be
integral aspects of any land capability classification

project.

Bleeker and Lant (1987) described the result of a
survey of Lockhant River Valley, Cape York, Queensland. The
area which is isolated and of limited acceassibility wag
being considared for possible o0il palm developméht and

cagshew cultivation. The study concludes that the study area

palm and that only about 30% of the survey area may be

guitable for cashew cultivation.

Calvo et al (1987) made land evaluation studies in
a mountaifious area of Galicia (NUSpain). They have discussed
land capability based on physiographic, climatic and sgoil
characteristics data. Land uge suitability maps are

presented.
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Eckelmann and Raisai (1987) suggested soil
evaluation #Wdps a® a frame work for land consolidation
programs. The new terms of reference involve the integration
and harnonlzat;on of economic and ecological interest,
especially where natural and intensive farmed areas are
adjacent. Soils with high productive potential which should
remain in food production,need to bs identified and mapped

according to an evaluation model.

Embrechts et al (1987) made phyaical land
evaluation,uaiﬂg a parametric method for application to oil
palm p}antation in North Sumatra. Clinatic.becords. gite and

.
profilé description and o0il palm yields of 36 plantation
with comparable management were collected and conducted
atudies. Six land qualities were used to estimate land
éuitability for oil balm, and land index calculated wusing
ratings_attributed'to each land quality. Highly significant
relationahips} were found between yield and 7seiected land
qualities and between the yield and the land index.'A land
suitability classification based on vield is proposed. They
observed that standard climatic data and site and profile

deacriptions can be used to predict oil palm yield very

accurately.
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The seventh meeting of the East and Southern
African 'subconmittee for soil correlation and evaluation
(1987) conasidered the application of the FAQ Guidelines on
land "evaluation for rained agriculturé. Comparison between
the FAO system of land Evaluation and national sgystem of

land evaluation were made.

Farshad and Ui jnhond (1987) made land evaluation
atudies of the wetupland areas in S§ri Lnaka. Two
representative. areasin.Kandy district and the main land use
type to the wet uplands and wet midlands regions of Seij
Lanka are studied. The factorg for rating crops
requirements includes climate, topography, wetnes, physical
80il condition .and soil fertility. The requirements of the
main crops: rubber, cocount,tea,coffee, cardamom, Cinnamon

and cloves were tabulated.

Gbadegesin (1987) made 80il rating for crop
production in the savanna belt of South Uestern Hiéeria. A
maothod for grouping soils for specific purposgeg ia
presented, using as example maize cultivation in the savanna
zone of Nigeria. This technique has two atages. The firat ig
the identification of those 30il properties influencing
maize production in the 8tudy area, while the 8econd is the

rating of the soils based on the properties identified.
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Using an index of goil wvariable contribution to the growth
and yield of maize in-Gﬁd area, only two of the twenty soil
parametears analysed, organic matter and avgilable moisture
content contribute gignificantly. (58.4% and 13.1%

respectively to the growth and yield of the crop) .

In the second stage six soil productivity classes
ranging from A (Excellent) to E (Poor) were established for
maize production in the area. The agsignment of scores to
the two soil properties used in rating the soils was based
on their relative contribution to the growth and yvield of
the crop. However comparison of the rating scheme with 29
local sgoil 8eries previously assessed for rainfed maize
production indicatesg %hat. after carrying out the gpecial
pPurpose soijl classification, there is 8till a need for 1land

capability assessament using other environmental parameters

than soijl attributeg.

Gil et al (1) (1987) conducted soil survey and
land evaluation 8tudies in the Marmolejo Nenjibar (Jaen)
regions of the Guadalquivir valley. The 8o0ils are divided
into 3 units according to morphology and parent materials.
Soils of wunit i are fairly level and have developed in
Holocene and Pleistocene sediments. Soi;s of unit 2 have a

more undulatiné relief and havq developed on argillacsesous



tertiary sediments. Unit 3 include mainly hilly soils
aubjected to. selective erosion and developed on
heterogeneous parent materials. Soil of the three wunits
includes Bntl;ola. Alfisols, Mollisols, Inceptisols and

Aridisols.

Gil et al (2) 1987) made land evaluation of soils
in the Guadalgmirir valley, Spain using the variables of
effective depth,erosion extent,slope and ciimate as primary
characteristics and presence of satones, texture, exchange
capacity and sodium saturation asg secondary characteristics.
Four capability classes were identified using 24 model
profiles, each class being mapped using geomorphologocal and

edaphic properties.

Keulen. et al (1987) made quantitative land
evaluation for agro-ecological characterization. Thisg method
is presented for estimating the potential yields of crops
using knowledge of crop characteristics and the environment
in which they are grown.This method can identify the
limiting factors and estimate the change in crop yield if
these factors are removed or reduced. The technique is a
hierarchal analysis in which limiting factors are eliminated
at the highest level and then subsequently accounted for at

lower levels.

18



Kanyanda (1987) made field application of the FAO
Guidelinea for Land Evaluation for Rainfed Agriculture in
comparigson with the national guidelines. The land capability
system used in Zimbabwe consists of eight land capability
classes, based on the classification developed -by the
U.S.Department of Agriculture. Its advantage and
disadvantage Wwere_ discussed and compared with the FAO

guidelines.

Kintukwonka (1987) evolved land evaluation for
rainfed agriculture in Uganda. The Uganda method of land
capability classification is closely related to the FAO and
US. Department of Agriculture systems, with ma@ification to
guit local condition. Eight classes are defin;d. The method

consists of assessment of climate, (mainly rainfall) seven

soil and three site factors; l.and quality rating were made.

Kalima aﬂd 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 with
rating options, crop type (single crops) and agro ecological
zone. The suitability classes consists of four suitable and

three unsuitable classes.

19



Lekholoane (1987) formulated auitability
claggification of soilq and climate for specific land use in
Lesotho. The results of land evaluation in Lesotho are based
on study of eight key agricultural soils. The land qualities
ugsed in the Lesotho aystem include; water availability,
oxygen availability, nutrient availability, PH . P
availability; temperature-and rainfall. The climate and soil
requiremept of maize, sorghum and wheat are discussed and a
gsuitability classification of soil series for each crop is

prepared.

Nortcliff (1987) briefly reviewed the procedures

and development of land evaluation . The 1limitation of

fy

existing 1land evaluation teachniques are illustrated by
reference to recent examples of their use, and alternatives

such as the concept of soil potential ratings are appraised.

Rhebergen (1987) conducted land guitability
evaluation gtudies in Botswana. According to him moisture
availability, soil drainage, salinity and alkalinity affect

land quality ratings most strongly.

Verheye (1987) conducted land suitability
evaluation in major agro—ecological zones of the European

community, and its application in'land use planning and

20



nature protection. The system provides a basis for assessing

nonagricultural use and environmental protection.

Elbersen et al (1988) conducted small scale soil
~survey and studied the automated 1land evaluation. Soil
information for the ISUIS date base was derived from new and
existing surveys. The land evaluation computer system (LECS)
wvas tested for incopration in the integrated Land and
Uatershed Management Information systems (ILWIS) rules base.
Comparison of LEGS- predicted yields and yields observed in
the field indicated that modifications are required in the

LECS programme to accommodate Local conditions.

Food and Agricultural Organization (1988) evolved
guidelines for land evaluation for rainfed agriculture. 1In
this system, préétlcal indications are provided for the
Planning and execution of the different atages involved in
land evaluation for rainfed agriculture. The procedures

proposed are applicable at the local, regional, mnational,or

continental levels.

Gatahi and D’costa (1988) conducted land
suitability eévaluation of red soils in the Kilifikwale
coastal, area Kenya. A land suitability evaluation of the

soils was made for coconut,cashew nut and maize based on
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availability of moisture, nutrients and oxygen,
susceptibility to soil erosion, afailabiiity of foothold fsr
plants and the possibility of mechanizatlop. Each 1land
quality was gstudied, guantified and rated. Subasequently the
sujtability of each unit was obtained by matchiné the land
qualities with the crop requirements through conversion

tables.

Gavrilyuk (1988) observed that agricultural
planning requires a system of land evaluation, where the
productivity of s80il can be expressed qualitatively.
According to him soils are evaluated according to their
natural properties and the use of mathematical models to aid

this is currently increasing.

Koreleski (1988) sgtudied the effect on the
adaptation .of the Storie Index for 1land evaluation in
Poland. He observed that the koreleski's Habital Fertility
Index give results which agree better with farmers
experience and 8o0il productivity measurements than the
Stories Index, which over estimates the adverse effect of

any limiting factor.

Noitcliff (1) (1988) mentioned the purpose of soil

survey and clasgsification, leading to the development of
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s80il Taxonomy. He has further discuaaed‘soil survey and land
evaluation, land capability claaaification,prodﬁctivity and
parametric indices, 1land suitability and agrotechnology

tranafer.

Nortcliff (2) (1988) suggested that change in land
uge requiressound evalﬁation of the land’'s suitability for
particular use. He discussed in detail land suitability and
land capability clasasification,specific purpose evaluation
and data requireéenta for land evaluation,with particular

reference to the FAO’s frame work for land evaluation.

Sharma and Bhargava (1988) made evaluation studies
!
ofkthe alkali soil in Haryana, using satellite imagery. They
observed that reclaimed soil had significantly improved

properties and gave good yields of rice and wheat after

reclamation.

Bedrna (1989) suggested  three levels of
suitability rating for land productivity evaluation for
various plant communities under gpecific s80oil and climate

factors.

Burrough (1989%9) proposed Fuzzy Reasoning, a new

quantitative aid for 8o0il survey and land evaluation.



According to Burrough, the rigid data model consisting of
digcrete, sharpely bounded internally uniform entitiea that
ie wused in hierarchal and relational data bases of soil
profile, chloropleth 8oilmap and land evaluation
classifications ignores aspects of reality caused by
internal inhomogedcit#.ahort—range spatial variation,

measurement error,complexity and .imprecision.

Fuzzy set theory, which is a generation of Boolean
algebra to situations where data are modelled by entities
whose attributes have zZones of gradual transitions,rather
than sharp boungaries. offers a wuseful alternative to
existing methodoiogv. In the Fuzzy set theory mutually‘
exclusive classes are known in mathematical terms as crisp
sets. The use of fuzzy reasoning is illustrated by a land
evaluation exercise for suitability for apple growing in the
Daliap Uafangdian area of +the Liaotung peninsula of

Northeast china.

Challa et al (1989) conducted a case study of land
evaluation for irrigation in XKanedi village,Dadra & MNagar
Baveli, Naharastra. Based on 1land features and " soil
characteristigs,the 80il unit were evaluated by qualitative
and parametric method. According to the former method about

98% of the area was moderately suitable for .irrigation, with
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limitations of topography, erosion and compactness in
subsurface soil layers. About 1.3% of the area was marginal
land with shallow soils and erosionsg. Based on the
parametric method, 3.5% of the area was not auitable for
irrigation vhere as 45% and 51.5% of th area wvere

moderately and marginally suitable, respectively.

_ La@ (1989) made productivity evaluation of sixty
four bench mark soil of India, using the modified Storie
Index soil rating. Moderately deep s8o0ils occurring on
ateep slopes with erosion hazards and salt-affected soils
were grouped in the non-agricultural category(Grade~6) HMost
of the arid soils, poorly drained soils,soils of low
fertility status (Ultisols, Oxisols and oxic sub aroups)
clayey soil (Vertisals and vertic subgroups) and sandy goils
were placed in grade 3 and 4. Soils with good productivity

wvere graded 2 or 1.

Paez and Rodriguez (1989) wused water erosion
potential, a8 a criterion for land evaluation Land use and
management requirements are given for a range pf c¢p values.
Lands with values greater than 0.1 are considered to have a
low risk of erosion and few or more agricultural limitation.
Value lower than 0.01 indicate a high risk of erosion and

severe restrictions to agricultural use.
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Perasona €1989) considered the use of biological
parameters, ln‘éoil mapping and evaluation. They influence
the nutrient aupply and physical properties of the soil, and
are important in fertilizer recommendations. The parameters
examined include the 80il organic matter content, humus
quality,nitrogen pool, nitrogen fixation capacity,biomass,
rhosphorusg pool, ammonium fixation and the rhizosphere

effect.

Smit and Krist janson (1989) developed a parametric
approach to rating the importance of lands for agriculture,
based on their significance or value in meeting broad
societal needs “for food. Land quality, land security and
demands for the product of the land are three criteria, wup
on which the importance of lands for agriculture are
evaluated. Parametric system are employed to evaluate land
tyres on each criterion for an agricultural uge separately,
then to derive rating of importance for each use and

ultimately to rate each land type for agriculture.

Zonneveld (198%) discussed landacape, ecology,
survey and evaluation. According to him 80il survey may lead
to land evaluation, which serves as basis' for land wuse
planing and management. The scientific data can be suitably

used by planners and managers and isg able to g&enerate,
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generalize and extrapolate and estimate complex data,with a

reasonably low risk in a reasonably short time.

Rossiter (1990) described the Automated Land
Evaluation system (ALES) as a frame work for - land
evaluation. Automated Land Evaluation system is a micro
computer programethat allow land evaluators to build their
own knowledge-based system with which they caﬂ compute, the
pPhysical and economic suitability of land map unita, in
accordance with the FAQ's frame work for land evaluation.
The economic auitability of a land mapping unit for 1land
utilization type is determined from the predicated annual
eross margin per unit area. Evaluation build decision trees,
to express inferéncea from land characteristics to land
qualities,from land qualities to predicated Yields and .from

land qualities to over all Physical suitability was

formulated.
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HATERIALS AND METHODS

The pregent 8tudy relates mainly to the ten
identified important 80il series of the command Area of
Kallada Irrigation project, using soil maps prepared by
the so0il Survey Unit of the Department of Agriculture,
Kerala. The location of the Command Area of Kallada
Irrigation Project is given in the Figure 1. The names of
the 30il series under study and their extent are given in

Table 1.
1.Field Studies.

Profile pits were dug in the typical areas
identified and the morphological features were-observed and
recorded as per so0il Survey Manual (1%70). The salient
features of the areas in respect of locations, physiography,

drainage, vegetation and land use were also recorded.
Sample collection
After_morphological examinations of the Profileg,

80il samples representing the different horizons of each

profile were collected for laboratory examinations.
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2. Laboratory Studjes

The physical and chemical properties of the 80il
samples ° collected representing the soil series were
determined_ by_standard analytical procedures for comparing

againgt a productivity scale.

3. Producfivity Parameters and productivity Index.

-The productivity parameters considered in the
present study include sgoil texture, depth, soil reaction,
nutrient status, drainage, cation exchange capacity; base
gaturation Percentage, TSS, coarse fragmean and slope. For
each parameter a5 range of sgscale ig prepareh, and numerical
values assigned for paddy, coconut, banana and Yapioca
based on the Principles of land evaluation. The importance
of each factor fixed for productivity parameter is discussed
in detail hereunder. The rating of productivity parameters
for paddy, Ccoconut, Tapioca and banana are given iﬁ Table 2

to 5. Table 6 gives rating for organic carbon, available P

and available K. The rating for nutrient status are given

in table 7.



3.1 Soil Texture.

The iqterphﬂy' of factors dependent upon the
relative proportions of various mechanical fractions in- the
s;il influences the physical properties of the s0il, the
availability and movement of soil, water and air and the
8upply of nutrients to the plants, besidesg emphasizing the
dominance of 80il texture in crop production. The plant
growth is related to the particle size composition of aoils
and has been recognized to be important for many years.
Factors 8uch as water holding capacity, pore space,
bercolation capacity, total surface of soil particleak and a
numb;r of others are directly attributable to texture (John
Duraira j 1961)1 The productivity ratings for goil texture
have been preparéd after consideration of the degree‘ of
importance of each textural clasg. Sandy clay loam or finer
textured sgoils are good for rice crop (Protz, 1981) and
coarse textured aoilé are well recognized to be poor to

unsuitable ( Bali and Karale, 1978).
3.2 So0il depth.

Insufficient 8o0il dppth,which ofﬁen modifies the
root aystem_of pPlants ult{mately reflecting on crop growth
and yield is, perhaps an obv;ous 80il limitation very often

ignored. The proper root development of a4 crop is

30



consiqeged. to be very_important for better anchorage and
nutrient iptake. Moisture ‘retention and infiltration
resulting in run off and soil loss, depends on the depth of
soil. Depth of the so0il has a direct relation to rooting
habits and yield of a crop. Depending on the rooting habit
of crops, minimum s0il depth required for each ¢rop has to be

fixed.

3.3 Soil Reaction.

Tropical crop planta differ ‘widely in their
ability +to tolerate acid 80il conditions, which is to a
large extent +tolerance to toxicity of Al, Mn and Fe and
deficiency of Ca and Mg. Coffee, rubber, tea, Pineapple and
certain legumes are very tolerant to high levalg of acidity.
Several essential elements tend to become less available as
PH is raised form 5.0 to 7.5 or 8(pH)levels to a large

extent determines the levels of available phosphorus.

In general, it is recognized that changes in go0il
PH affect type and amount of plant nutrient in 80il solution
and the microbial activity which connected with
nitrification and nitrogen fixation. Slightly or atrongly
‘acid soils are congidered to be good for rice ¢rop by many
authorities. A pH ranging from 5.0 to 6.5 has been a8tated

to be optimum for rice ( Grist, 1975).



3.4 Nutrient Status.

The relative levels of various nutrients 1in the
soil are very important in soil productivity. It determines
the overall so0il performance. The wusefulness of one
nutrient element is determined by the presence of other
nutrient elements. Their availability and utilization are

decided by the interactions of the nutrients in the soil.

3.5Drainags.

Better drainage of land provides favorable sgoil
moisture and aeration, for the growth, and satisfactory
cultivation of crops. The drainage helps to develop
sufficiently deep, effective and extensive rooting =zone.
Good drainage conditions promots granulation of the soil.
The greatest contribution of drainage 1s towards better
aeration of the soil, allowing ready diffusion of oxygen to,
and carbondioxide from the plant root zone. The activity of
aerobic soil microorganisms is dependent upon soil aeration,
which in turn influence the availability of nutrients such
as nitrogen, phosphorus,sulphur etc.

In a nutshell, removal of excess water from soil is
as important éa watering of crops,when s0il moisture is low
to promote better growth and production of crops. The
ratings are 1low for water logged soils, where deuatefing
operations an§ good water management practices are required,

and high for moderately drained 8oils.



3.6 Slope.

Slope , which varies according to topography and
relief of the land in turn ‘determines the drainage
conditions and patterns of land features. In a sloppy 1land
& conaiderable amount of p;ecipitatioﬂ received ias lost by
run off,. This 1loss has two consequencey, Firat, 'Frop
Plants are deprived of this water which might other wise
have entered the 80il, second, the run off water carries
with it some of the valuable top soil. This means not only
a4 1loss of natural fertility by both soil and nutrient loas
but also of the added nutrients through fertilizers. Hence
when cultivation ias carried out in a gloppy land a better
package of management pr?ctices will have to be adopted.
This in turn affects the éost of production and profit. So
it is of great importance to sgelect crops in such a way that
wve choose thosga which can be grown under minimum management

levels in such sloppy lands.

3.7.T.s.8.

T.5.8. is_ﬁ parameter directly related with the
concentration of neutral soluble salts present in soil
golution. High T.S.S. interferse with the growth and
productivity of many cropa. Hence saline conditions of moil
will have to be geriously looked into before accommodating

Crops in sgaline areas.



3.8. Coarse fragments.

So0il texture and coarse fragments such asg gravel,

stones etc. determine the workability of soil. The ease

- with which cultivation operations can be carried out is

denoted by workability. Light textured soils are more easy
to work,than heavy textured 8oil. Seasénal and annual crops
require intemnsive cultural operations and fine tilth. Hence,
presence of coarse materials such as £ravel, stone and
boulders which hinder the workability of 80il is not
desirable in the field’where such crops are to be grown.
Uorkability is not that important in the case of perennial
and plantations crops, which do not require frequent
cultivation operation. In fact,these cropsg require zero
tillage or minimum tillage,with the inter spaces either
covered with a cover crop, or allowed to mulch with the
litter fall and recycle nutrients. Uorkability determines
the cost of cultivation operations, and hence coarsge

fragments will have to be congidered to determine crop

suitability of an area.
3.9.Cation exchange capacity

The exchange property of a soil mainly determines
the availability of Plant nutrients. The capacity to retain

and release the nutrient elements is expressed in termg of



the cation exchange capacity. A soil with high CEC will
retain the plant nutrient elements moré efficiently against
leaching 1loss and will release them to plants. This soil
property is taken as one of the parameter for accessing the

productivity rating.
3.10.Base saturation

The degreq to which the cation exchange capacity
is saturated with exchangeable bases is meant by its base
saturationl A Boil with high base exchange capacity is more
productive than one with low base saturation. This factor
is also taken 48 a parameter in the productivity rating

system.

A. Productfvity Calculation.

If favorable conditions extraneous to the soil are
present ( good varieties, sound husbandry, freedom from
bPest and diseases etc.) the productivity can be expregsed
by reference to the intrinsic¢ 50;1 characteristics ( depth,
moisture, base status, organic matter content, texture etc.)
Producfivity is a function of the intrinsic properties of a

soil, firetly as described in the 80il profile in gitu in

the field,and secondly by laboratory analyais:



From among the number of factors that influence
go0il productivity, the most commonly accepted and most
easily measurable factors of productivity alone are

selected,

A so0il is considered more fertile if more volume
of it is at ;he disposal of plants, (depth) richer it is in
bases (¢ bage saturation) and it contains more water, more
nutrients and facilitates more root penetration (Texture and
atructufe). Certain additional factors such ag organic
matter content, nature of clay, drainage, mineral resource

etc. are also considered.

Since more organic matter is there, the more the
nutrients are available and more stable ig the structure.
The greater the cation exchange capacity, the more nutrientg
are retained in the soil with less leaching of fertilizer
elements and the greater the mineral reserves the more will

be the nutrient replacpment.

The produciivity of the soil ig calculated by
multiplying the ratings of the individual pParameters and
expresaed asa percentagé. The resultant index of
productivity ig get against a scale placing the 80il in one
or other of the six productivity classes viz. excellent, very

&ood, &0ood,average, poor or extremely poor to nijl.



Table 1. NAME OP SOIL SERIES WITH

EXTENTIN HECTARES

CONSIDERED FOR THE PRESENT STUDY

—.—————.—-———-.—-——_————_.—__—-..————.——_——q.—_—_—————.——————-.._—_—

.
e |

SL. No. Name of goil series Area in ha.
1 Mannar B461.44
2 - Adoor 4550.31
3. Sooranad 4298.65
4. Palamel 4089.50
5. Hylom 3780.463
6. Erath 3590.28
7. Bharanikavu 2819.75
8. Kallada 2440.714
9. Pooyappally 1365.42

10. Kunnamkara 1063.76

—...__—_-._—...-...._—..._.__———-_—-—_—_——-.—_—...__—__._.-...—————--—.——-__.-._.__._



Table 2. RATING OF PRODUCTIVITY PARAMETERS FOR PADDY

Soil Texture (T) .
Rating.

T1 Sand . . 40
T2 Loamy sand 45
T3 Sandy loam ; 50
T4 Loam 75
T5 Silty loam 70
Té Silt 65
T7 Sandy clay loam 100
T8 clay loam %5
T9 Silty clay loam 90
T10 _ Sandy clay - 70
T11 . Silty clay 75
T12 Clay 70
Depth (R)
Rating
R1 Less than 50c¢cm 20
R2Z 50 - 75 40
R3 76 — 100 . * 50
R4 101 - 150 75

R5 More than 150 1090
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So0il Reaction (H)

PH Rating
Extremly acid (+<4.5) 60
Very strongly acid (4.5 - 5.0) 70
Strongly acid (5.1 - 5.5) 20
Medium acid (5.6 - 6.0) 100
Slightly acid (6.1 - 6.5) 100
Neutral (6.6 - 7.3) 90

Ci

c2 -

c3

Rating
Water loged 60
Very Poorly drained 70
Poorly drained 80
Moderately well drained 100
Well drained 80
Excessively drained 60

Cation Exchange Capacity (C)

Cmat g™} Rating
tow (less than 16) 50
IMMfarginal (16 -~ 24 ) 80
Medium (24 - 32 3 85
Ifoderate (32 - 60) 20
High ( >60 ) - 100



Bage Saturation (B)
Percentage

40

Bl

B2

B3

Low ( < 35)
Marginal ( 35 - 50 )
Medium { 50 - 60 )

Moderate ( 60 - 90 )

El
E2

E3

High >4
Moderate 2 - 14
Medium 1 - 2

Marginal 0.5 - 1

Coarse Fragemaents (G)
(Percentme of gravels)

G1

G2

G3

Extremely gravelly ( >60)

Very gravelly ( 50 -

Gravelly(skeletal) ( 35-50)

Slightly gravelly {15 - 35)

Non gravelly

70

80

(leas than 15) 100
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Slope (S)
Rating
51 Flat or almost flat (0 - 3) 100
s2 Gently sloping ( 3 - 5) 0
S3 Sloping (5 - 10) 80
sS4 Moderately steep {10 -15) 70

S5 Steep (15 - 25) 50
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Table 3. Rating of Productivity parameters for coconut

Soil Texture (T)

Rating
T1 Sand - 60
T2 Loamy sand ' - 65
T3 Sandy loam - 90
T4 Loam - 100
T5 Silty loam - 75
Té Silt - 60
Tf Sandy clay loam - 80
T8 Clay locam - 80
T9 Silty c¢lay loam - 75
T10"L Sandy clay - ) 75
T11 Silty clay ‘ - 60
T12 Clay - 60
DEPTH (R)
R1 >50 cm 50
R2 50 - 75 60
R3 76 - 100 80
R4 101 - 150 90

R5 >150 100

A A oy = e s S A S S M M M e - e EE ey e b S S e M ey M e e et e Rt = e — —— —
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SOIL REACTION (H)

P Rating
H1 Extremely acid { <4.5) 60
H2 Very strongly acid (4.5-5.1) 70
H3 Strongly acid ( 5.1-5.5) _ 90
HA Medium acid (5.6-6) 100
15 Slightly acid (6.1-6.5) 100
Hé Neutral (6.6-7.3) 920

e e e R TH FER S S M S S L ed e e e B Ay e e o o T - A — — — ———————————— T =

DO Waterloged 50
D1 Very poorly drained 60
D2 Poorly drained ' 75
D3 Moderately well drained 90
D4 Well drained 100
D5 ) Excegsively dra%ned 60

CATION EXCHANGE CAPACITY (C)

Cmol kg1
Rating
"""" ¢t Low < 160 so T
cz2 Marginal (16-24) a4
C3 Medium (24-32) 85
Cc4q Hoderate (32-60) 90

C5 High C >60 ) 100
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PERCENTAGE BASE SATURATION (B)

B1 Low (< 35) 50
B2 Marginal (35-50) 80
B3 Medium (50-60) 85
B4 Moderate (60-90) 90
B5 High ( »90 ) 100

El High > 4 50
E2 Moderate 2-4. 60
E3 Medium 1-2 70
E4 Marginal 0.5-1 90
E5 Low ( 0.5 100

G1 Extremely gravelly (>60) 70
G2 Very gravelly (50-60) 75
G3 Gravelly ( skeletal) (35-50) 80
G4 Slightly gravelly (15-35) 90

G5 Non gravelly (<15) 100



53

54

85

Flat or almost flat
Gently sloping
Sloping

lNModerately steep

Steep

(0-3)
(3-5)
(5-10)
(10-15)

(15-25)

100

90

80



Table 4. Rating of Productivity parameters for Tapioca.

S0il Texture (T)

Rating
T1 Sand o - 50
T2 —Loamy sand - . 50
T3 Sandy loam - 55
T4 Loam - 100
T5 Silty loam - a0
Té Siit - 75
T7 Sandy clay loam - 90
T8 Clay loam - 80
T9 Silty clay loam - 85
T1i0 Sandy clay - 80
T11 Silty clay - 70
Tiz2 Clay - 60
DEPTH (R)
R1 < 50 cm 50
R2 50 - 75 60
R3 76 - 100 80
R4 101 - 150 90

RS > 150 100



H1

H2

H3

HA4

Hb5

Hé

DO

D1

D2

D3

D4

D5

SOIL REACTION (H)

Extremely acid ( <4.5)

Very atrongly acid (4.5-5.1)

Strongly acid ( 5.1-5.5)
Medium acid (5.6-6)
Slightly acid (6.1-6.5)

Neutral (6.6-7.3)

Uaterloged

Very poorly drained
Poorly drained
Hoderately well drained
WUell drained

Excessively drained

80

100

100

100

50

55

60

90

100

70

(Sah

c3

c4

C5s

Low (< 16)

Marginal (16-24)
Medium (24-32)
Meoderate (32-60)

High { >60 )

50

80

85

90

100



B1

B2

B3

B4

PERCENTAGE BASE SATURATION (B) Rating

Low (< 35)

Marginal (35-50)
Medium (50-60)
Hoderate (60-90)

High { >90 )

50
80

85

E3

E4

E5

High > 1
Moderate 2-4
Medium 1-2
Marginal 0.5-1
Low < 0.5

Extremely gravelly
Very gravelly
Gravelly ( skeletal)
Slightly gravelly

Non gravelly

(35-50) 70

(15-35) 90
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SLOPE (8) Rating
S1 Flat or almost flat (0-3) 100
S2 Gently sleping (3-5) 90
53 Sloping . (5-10) 80
S3 Moderately steep' (10-15) 70

S5 Steep (15-25) 50
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Table 5. Rating of Productivity paramatafs for Banana.

So0il Texture (T)

Rating
T1 Sand - 50
T2 Loamy sand - 50
T3 Sandy loam - 55
T4 Loam - 70
T5 Silty loam - 80
T6 Silt ' - 60
T7 Sandy clay loam - 100
T8 Clay loam - %0
T9 Silty clay loam - 85
T10 Sandy clay - 80
T1l1 Silty clay - 70
T12 Clay - 65
DEPTH (R)
R1 <50 cm 50
R2 50 - 75 60
R3 76 - 100 80

R4 101 - 150 90

R5 > 150 100

———— . A o o o o oy o . o o oy . oy oy o o o ek ki . . S W =} = m —y = . e A —— o —— — — —



H1

H2

H3

H4

s
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SOIL REACTION (H)

Extremely acid ( <4.5)

Very strongly acid (4.5-5.1)

Strongly acid ¢ 5.1-5.5)
Medium acid (5.6-6)
Slightly acid (6.1-6.5)

Neutral (6.6-7.3)

Uaterloged

Very poorly dr%?nea
Poorly drainedt
Moderately well drained
Well drained

Excessively drained

130 2F 5

90
100
100

90

60
70
100

100

51

Ccz
C3
c4

C5

Low (< 16)
Marginal (16-24)
Hedium (24-32)
Moderate (32- 60)

High ¢ >60 )

50

80

85

90

100



____________________________________________ Rating ___ _______
B1 Low (< 35) 50
B2 Marginal (35-50) 80
B3 Medium (50-60) 85
B4 Moderate (60-90) 90
B5 High ¢ >90 ) 100

T.5.5.(E.)
El1 High (> 4) 50
E2 Moderate (2-4) 60
E3 Medium (1-2) 70
E4 Marginal. (0.5-1) 90
E5 Low (< 0.5) 100
COARSE FRAGMENTS (G)
Gl Extremely gravelly (>60) 50
G2 Very gravelly (50-60) 40
G3 Cravelly ( skeletal) (35-50) 70
G4 Slightly gravelly (15-35) 90

G5 Now gravelly (<15) 100



L _ Rating
s1 Flater almost flat (0-3) 100
S2 Gently sloping (3-5) 90
S3 Sloping (5-10) 80
sS4 Moderately steep (10-15) 70

55 Steep (15-25) 50



Table 6. Rating for Organic Carbon, Available P
and Available.K.

. T . = o o B S 2 e o R S ot S e ok N o T T e ko 8 ok e e e N e

Sl. Organic carbon Rating Available Ratings Available Ratings
No. % P Kg/Ha K Kg/ Ha
1. 0.00-0.16 C 0.00-3.0 L 0-35 L
2 0.17-0.33 L 3.1-6.5 L 36-75 L
3. 0.38-0.50 L 6.6-10.0 L 76-115 L
i, 0.51-0.75 M 10.1-13.5 vl 116-155 5|
5. 0.76-1.00 H 13.6-17.0 s | 156-195 N
6. 1.01-1.25 H 17.1-20.5 M 194-235 h|
7. 1.26-1.50 H 20.6-24.0 hy 236-275 s
8. 1.51-1.83 H 24.1-27.5 H 276-315 H

T 9. 1.84-2.16 H 27.6-31.0 H 316-355 H
10. 2.1%;2.50 H 31.1-31.5 H 356-395 H

Source : Soil Testing Laboratory, Thiruvananthapuram.



Table 7. RATING OF NUTRIENT STATUS
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Nutrient combinations Rating

Org €C - low )

Na Av P - Medium 70
Avy K - high
Org C - low

Ng Av P - Med 65
Av K - Med
Org C - low

Na Av P - Med 55
Av K - low
Org C - low

N. Av P - high 75
Av K - high
Org C - low

Ns Av P - high 65
Av K - med
Org C - low

Ne Av P - high 60
Av K - low
Org C - low

N Av P - low 60
Av K - high
Org C - low

Na Av P - 1low 58
Av K - Med
Org C - low

No Av P - low 50
Av K - low
Org C - med .

Na1o Av P -~ med 80
Av K - high
Org C - med

Nais Av P - med 75
Av K - med

Contd..



Nutrient combinations Rating

—
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Org C - med
Na.z Av P - med 70
Av K - low
Org C - med
N<a Av P - high 85
Av K - high
Org C - med
N-‘q Av P - high 80
’ Av K - high
Org C - med
Nan Av P - high 75
Av K - low
Org C - med
Nss Av P - low 75
Av K -~ high
Org C - med
N17 Av P - low 70
Av K - med
Org C - med
Nae Av P - low 65
Av K - low
Org C - high
Nas Av P - med 85
Av K - high
Org C - high
Neo Av P - med 20
Av K - med
Org C - high
N= 4 Av P - med * 85
Av K - low
Org C - high
Nee Av P - high 100
Av K - high

Contd..
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Nze

Nutrient

Org
Av
Av

Org
Av
Av

Org
Av
Org
Av
Av
Org

Av
Av

=m0

~r0

combinations

- high
- high
- med

- high
- high
- low

- high
- low
- high

- high
- low
- med

- high
- low
- low

Rating

?5 -

85

85

80

70
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RESULTS AND DISCUSSION

1. Soil Characteristics

The present study was undertaken Covering the ten
identified important so0il series of the Command Area of
Kallada Irrigation Project. They are Kallada Series (K1d),
Bharanikavu gerjes (BkY), Mannar series (lMnr), Adoor Series
(2dr), Palamel serieséPml) Mylom Series(ﬂlm), Erath
Series(Eh), Pooyappally Series(Pyp). Sooranad Series(Snd)

and Kunnamkara series(Knk).-

The results of the study are discussed op the
basis of the morphological, physical and chemicgal studies ;n
the profile each from the ten identified major sojil Serijies,.
The result of ihe studies are discussed in detail under the

following captions.

1.1, Soi1l Classification
1.2. Land Capability Classification and

1.3. Land Irrigability classifidation.

Detailed examination of the Profiles were carried
-]
out in the field and described in the Profile sheetg. The
Profile characteristics of the above ten S0il series are

described below.



S0il Series Description

Kallada Series(X1d)

Clasgification:~

mixed isohyperthermic.

- Kallada series
located in the 1lower

Kallada river and its

Typic Ustifluvents. Fine 1loamy

represents the fluventile sediments
topographic situationsg adjoining

tributaries. They are very deep,

moderately well drained,dark brown soilsg having slope range

from 3 to 5%. The original land form have been considerably

modified by levelling and bunding for agricultural purposes.

<

These so0ils are developed under‘warnahumid tropical climate

with high rainfall.

Txgifylng Pedon:

Horizon Depth(incm)
Ap 0-14
ACl 14-75

Deseription

Dark brown (7.5 YR 4/4M)
clay loam; weak,medium,
granular; very friable,
s8lightly sticky and slightly
plastic; abundant
fine&coarsge roots; moderats
permeability; many micro
‘Pores; clear, smooth
boundary; PH 5.1,

Dark reddish brown(5YR
3/4M); clay loam; weak
medium-aubangular blocky;
firm sticky and plastic,
root plenty; few coarse and
many micro pores; moderately
slow Permeability; clear,
smooth boundary; pH 5.0.
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AC2 . 75-130 Reddish brown(5YR.4/4M);
Hoderate, medium, subangular
blocky;firm aticky and
plastic; few coarse and

micro pores; few roots; slow
permeability pH 5.1.

AC3 130-200 Reddish brown (5YR 4/4M);
fandy clay loam; medium,
weak, subangular breaking
into granulary;, very friable;
s8lightly sticky and slightly

rlastic; few coarse roots,
few coarse and many micro
pores: moderately 8low

permeability; pH 5.1.
Range in Characteristicg:-
The thickness of tha 80il column ranges from 130
to 200 cm. The clay content increases with depth. Sand

streak are noticed in the lower lavers.

The colour of the Ap horizon ranges from dark

brown to dark yellowish brown in hue 7.5 IR to 10 YR,
values 4 and chroma 1. The texture ranges from loam toclay
loam. These soils have granular structure.

The colour of the second layer ranges between dark
reddish brown to dark brown in hues 5 YR 7.5 YR, values 3
and chroma 4.' The texture of the layer is found to Vary
from clay loam to clay. " The structure is always subangular

blocky, which may be either coarse or moderate.
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The colour of the third layer ranges from reddish
brown to dark brown in hue 5 YR with value 4 and chroma

4. The structure varies from gub-angular blocky to massive.

The colour of the last layer varies from reddish
brown to dark brown in hue 5 YR with value 4 and chroma
4. The structure is medium weak sub-angular breaking into

granular,

Type location:- Sy. Ne. 714 in Kunnathur village, Kunnathur
Taluk.

Bharanikavu Series(Bky)

Classification:- Fluventi¢ Dystropepts. Fine loamy

mixed isohyperthermic.

Bharanikavu series represents the very deep,
moderately well drained, brownish soils with a very thick
‘B’ horizon. Increase in sand content with depth is a
common faature observed in the profile. The laterite layer
associated with these soils is often obgserved at great
depths. These soils are usually found to occur in nearly
level to moderately sloping lands, and have been formed under

a humid, tropical climate.



Typifying Pedon:

Horizon

Ap

B1

B2

B3

0-26

26-76

76-130

130-180

Description
Brown(1l0YR 5/3 M); clay
loam with fow gravals;
weak,moderatae, sub-angular

blocky structure; slightly
aticky and slightly plastic;
few, very fine and medium
pores; abundant roots;
moderately rapid permeabil-

ity; clear, smooth, bounda-

ry;pH 5.14.

Dark yellowish brown(10YR

4/4M); sandy clay loam;
weak, medium sub-angular
bliocky structure; friable;

slightly sticky and slightly
plastic; abundant roots,
common, fine and . medium
pores; gradual, wvavy boundary;
moderately rapid permeabil-
ty; pHS.5.

Dark yellowish brown (10YR
4/4M) ; sandy clay loam;
medium,weak sub-~angular;
very friable, alightly
sticky and slightly plastic;
few, very fine medium pores;
roets few;rapid permeability;
pH 4.6.

Dark brown (7.5YR 4/74M);
sandy c¢lay loam; medium,
weak, sub—-angular blocky;
friable; slightly sticky and
8lightly plastic; few very
fine medium pores; root nil;
moderate permeability:pH 4.6

62
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Range in Characteristicsg:-

Thickness of solum usually ranges from 150 to 20pQ
cm. Content of coarse fragements comes to below 5% in the
pProfile, but in some areas &ravel is .found in_ the surface
layer. The colour of the 2 horizon ig typically brown to
dark brown in hues 10 YR, values 1 and 5 and chroma 2 and 3,
The textural range observed in this horizon isg sandy loam to

clay loam,

The *B-* hoEizon'is very thick, usually more than
110 m and shows an increase in sand content with depth.
The colour is mostly vyellowish brown. The texture ranges

from sandy loam to sandy clay loam.

Type Location:~ 8y.No.501 in Sasthamkotta Village of
Kunnathur Taluk.

Mannar Seriea(ﬂnr)

Classification:- T&pic Ustipsamments; mixed

isohyperthermic

with more or less identical characteristicg through out the
profile. The surface layer ig mostly loamy sand in texture.

These 80ily are yYoung and horizon differentiation is
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indistinct. " They occur on flat to very gently sloping lands
having slopes up to 33%. . They have devaloped under warm

humid tropical. climate.

Iypifying pedon:-—

Horizon Depth in &m Description

Ap 0-17 Dark grey(S5YR 4/1 M); loamy
gand; single
grain; moist loose; non-
sticky and non-plastic;
abundant roots; rapid

permeability; clear smooth
boundary; pH 6.2.

AC1 17-99 Brown(iOYR 5/3 M); loamy
) sand; single

grain: moist - loose;

nonsticky and non plastic;

roots pPlenty; moderately

rapid permeability: gradual
smooth boundary. pH 6.3.

AC2 99-150 ) Light grey (10yr 6/1); loamy
sand; single
grain; moist loose, non

sticky and non pPlastic;
roots absent; rapid permea-
bility pH 7.0.

Range in Characteristicg: -

The depth of the soil ig always more than 120 cm.
The texture’and structure are strikingly uniform throughout
the profile, clearly revealing the immaturae condition. Few
Yellow and brown mottling are observed in the lower 1layers
in areas with high water table. The colour and distribution

vary with degree of hydration.
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Type location : Sy. No. 9424 in Perunadu wvillage in
Karunagapally Taluk.

Adoor Series :- (Adr)

Classification: Typic Plinthustults. Clayey skeltal

mixed isohyparthermic.

Adoor series represents the very deep, well draineq)
yYellowish brown teo strong brown heavy texturead soils. The
entire profile is embedded with laterite gravels mixed with

varying amounts of quartz. Few iron concretions are also

observed in the surface layer. . The laterite jig of
quarriable type and occurs very ‘deep in the profile. These
g0ils occur on gently slophg to moderately sloping lands

and are formed under warm humid tropical climate.

Txgifxing pedon

Horizon Depth in c¢m Description
Ap 0-23 Yellowish brown (5Y R4a/3M) ;

gravelly clay loam ;moderate,

medium, €ranular, slightly
aticky and slightly plastic;
common, very fine and medium
interstetial pPores; moderate
bermeability ; clear, smooth
boundary rh 6.3.

B 21 23-58 Yellowish red (5YR 5/6 M};
gravelly clay; coarse,
moderate syb angular blocky:
firm; sticky and plastic;
few coarse roots; moderats
bermeability; gradual, smooth
boundary pH 6.1,
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B 2.2 58—158 Strong brown (7.5YR 5/61),
gravelly clay: coarse,
moderate,sub-angular block- _
firm, sticky and plastic,

few roots; few
fine micropores; moderately
slow permeability; diffused
smooth boundary pH 5.7.

C 158 + Plinthite
Range in Charactarstics.

Thickness of the solum varies with relief and
ranges from 120 to 160 cm. The underlying laterite layer is

quarriable and the thickness extends up to 4 M or more.

The surface texture ranges from gravelly sandy‘ to
gé&velly clay loam, In some areas gravels are absent on the
surface. Colour of Ap horizon ranges from yellowish red to
reddish vyellow in hue 7.5.YR, value 4 to 6 and chroma 3 to

8. Structure is mostly granular.
Texture of the B horizon is predominantly gravelly
clay with colour ranging from yellowish red to strong brown

in hue 5 YR and 7.5 YR, values 4 and 5 chroma 6 to 8.

Type location : Sy : No. 244/11 in Pattazhi village,

Pathanapuram Taluk.
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Palamel series :- (pml)

Clagsification: Fluventic Dystropepts. Fine mixed

isohyperthermic.

Palamel series consists of well drained, very deep,
dark brown, heavy textured soils occurring in the garden land
tract of the command area. The surface layer shows the
presence of gravels. The surface texture varies from
gravelly sandy loam to gravelly clay. These soils occur on
gently sloping lands and are developed from charnockite

rocks under a warm humid tropical climate.

Typifying Pedon

Horizon Depth in cm Déscription

Ap 0-16 Dark brown (7.5 YR 4/4M) ;
) gravelly sandy loam; weak,
med ium, granular; moist
friable; wet slightly sticky
and slightly plastic; roots
plenty; common fine and
medium pores; moderately
rapid permeability; p¥H 5.5.

B 1 "16-38 Strong brown (7.5 YR 5/6 1);
sandy clay; medium, coarse
sub angular blocky; moist
friable; wet sticky and
plastic; roots plenty; few
fine micro pores; moderately
- slow permeability; clear
smooth boundary, pH 5.3.

B Z2~-1 38-107 Yellowish red (5 YR 4/8M);
sandy clay; medium, coarse,
subangular blocky; moist
friable; wet sticky and

Plastic; roots few; few fine

.
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micro pores; modertely glow
permeability; gradual,
irregular boundary;pH 6.3.

B 2-2 107-137 Yellowish red (5 YR 5/8 M),
gravelly clay; medium,
coarse, subangular blocky;
moist friable, wet,sticky
and plastic; few fine
micropores, moderately slow
bermeability; clear smooth
boundary. pH 6.1.

C 137 Soft laterite.
Range in Charactergtics :-

The depth of solum ranges from 110 to 150 cm. The
Coarse fragments occur mostly in the surface just above the
laterite layer. The water table during summer isg around
15M  and rises up to a level of 6ri: duing rainy season.
}he surface texture ranges from gravelly sandy loam to
eravelly clay, and colour varies from reddish brown to dark

brown in hues 5 YR and 7.5 YR, value 4, and chroma 3 & 1.

The B 1 and B 2.1 horizon are predominantly sandy
clay in texture but ranges fom sandy clay 1loam to sandy

clay. The colour varies from strong brown to vellowish red.

The B 2.2 horizon is mostly gravelly clay in
texture and the colour ranges from reddish Yellow +to
Yellowish red in hue 5 YR, values 5 and 6 and chroma 8.
This horizon contains relatively higher proportion of

laterite £ravels.
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The satructure is sub-angular blocky. The *°C°*

horizon is mostly soft laterite.

Type location :- Sy. No. 627/3/C of Erath Village,
Kunnathoor Taluk.

Mylom series (Milm)

Clasgification : Aeric Tropaquepts Fine ' loamy

mixed isohyperthermic.

The soils of Mylom series are very deep,
imperfectly drained, light brownish to dark greyigh brown
that are found to occur on nearly level to very gently
8loping flood plains. Sub 80il texture ranges from loam +to
clay. An increase in sand content is noticed down towards
the lower layers of the profile. These soils are developed

from alluvial deposits under warm humid tropical climate.

Typifying pedon :-

Horizon Depth in Descriptions

[+ Irn
3

Ap

Q

-1 Yellowish brown (10 YR
5/4M );eilty clay loam;
weak, medium sub angular
blocky; firm; sticky and
plastic; abrupt smooth
boundary; many fine roots;
common micro and macropor-—
88; moderats permeability
PH 5.8,
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B z.1 16-33 Brownish Yellow ( 10 YR
6/8M ); clay loam; weak,
medium subangular blocky;
friable sticky and
slightly plastic; clear
wvavy boundary;:; few fine
roots; few micro and macro
pores; moderately slow
permeability.pH 5.2.

B z.2 33-100 Light brownish grey ( 10
IR 6/2M ); clay; moderate
coarse sub angular blocky:
firm; sticky and plastic;
gradual wavy boundary; few
micro and macropores;
medium prominent brownish
yellow ( 10 ¥R 6/6 ) and
dark brown ( 7.5 YR 4/2 )
mottlings. ; moderately
slow permeability. pH 6.8.

B 3 100-155 + Light yellowish brown
f2.57 YR 6/4 ) sandy clay
" loam; massive, friable:

sticky and slightly plast-
ic; many dark brown (7.5
YR 4/2 )mootlings; abunda-
nt fine manganeese concre-
tions; moderately slow
permeability. pH 6.3.

Range in c¢haracterstics :-

The thickness of solum ranges from 120-160 cm and

the texture from loam to clay. An increase in sand content

is noticed in lower horizons.

Ap horizon is vellowish brown to brownish vellow,

Colour of the Ap horizons ranges from light brownish grey to
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dark greyish brown in hue 2.5 YR and 180 YR; value 4 to 4
and chromas 2 to 4. Structure is either granular or gyb-

angular blocky.

Colour of B’ horizon varies from grey to dark
vellowish brown in hue 2.5 YR with values of 4 to 6 and
chroma. 1 to 8. Texture ranges from loam to clay. Structure

is either massive or sub-angular blocky.

Type location :- Mylom village, Sy. No. 524,
. Kottarakara Taluk.

Erath Seriesg (Erh)

Classification: Typic Ustifluvents. Fine mixed

isohyperthermic.

Erath geriesg include very deep, brownish, poorly
drained, heavy textured 80ils with a fair amount of gravel.
These soils occur on very gently sloping lands lying between
undulating terrain. They are formed from colluvial deposits

under a warm humid tropical climate.

ngifxing pedon el

Horizon Depth in cm Description

Ap 0-10 Dark yellowish brown ¢ 10 ¥R
4/74 M ); gravelly clay:;
weak, medium granular

structure; friable; slightly
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sticky, and plastic;abundant
roots; few fine;interstiti-
al pores; moderate permeabi-
ty; clear smooth boundary.

pH 6.2.

AC 1 10-40 Dark brown ( 10 YR 4/3 );
gravelly clay; weak,medium
sub-angular blocky; firm,
gticky and plstic; few
roots; few fine micro and
macroores; moderately slow
permeability; clear vavy
boundary pH 6.0.

AC 2 40-65 Brown (7.5 YR 5/4 );grave-
lly clay; medium moderate
sub-angular blocky; firm,
sticky and plastic; roots
absent few micro pores;

gradual, wavy boundary;
slow permeability.pH 6.2

aC 3 656-130~ Reddish yellow { 7.5 YR
6/8 ); clay; massive; wet
sticky and plastic; roots
nil, slow permeability. pH
6.9.

Range in characteristics :-

The thickness of 80il column is always more than
120 cm. The surface texture ranges from loam to clay. The
colour variations observed is from Yellowish brown to dark
brown in hue 10 YR, value 3 and 4 and chromas 3 and 4. The

structure is predominently granular.

The sub surface texture varies from clay loam to

clay. The colour range observed is dark brown to reddish
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yellow in hue, (7.5 YR, and 10 YR) value 4 to 6 and chroma

3, 4 & 8. Accumulation of clay is observed in lower layers.

Type location :- Sy. No. 624 in Earth Village,
Kunnathoor Taluk.

Pooyappally series (Pyp)

Classification : Typic Ustifluvents, Fine loamy

mixed isohyperthermic.

Pooyappally sefies represents the imperfectly
drained, very <deep soils formed mainly from c¢olluvial
deposits. The surface soils have olive brown to very dark
greyish brown colour and are mostly encountered in flat to
Ver§ gently sloping valley fillg. Sand content shows an
increase down the profile with varying amounts of quartz and
laterite debris embedded in the subsoils. Climate is warm

humid tropical.

Horizons Depth in cm Description
Ap 0-12 Very dark greyish brown. (10
YR 3/2HM);clay loam; medium,
moderate granular; friable;
slightly sticky and slightly
mGSUC; fine roots; common

fine micro and macro pores;
few, fine quartz gravels;
abrupt smooth boundary. prH
5.7
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AC 1 - 12-65 Yellowish brown ( 10 YR 5/8H}
clay loam; medium moderate ’
subangular blocky; firm;
aticky and slightly Plastic;
few, fine roots; few fine
micropores; gradual vavy
boundary. pH 5.8,

AC 2 65-119 Yellowish brown ( 10 ¥R 5/9
: M ); sandy 1loam; masgssive;
friable; slightly sticky;
few laterite gravels of
varying size and shape; com-
mon micro and macro pores;
clear wavy boundary; modera—
te permeabxl;ty. pH-6.0.
AC 3 119-130 + Light grey (2.5 Y 7/0);
loamy sand; single Arain;
nonsticky and non plastic . . many

quartz gravels; Rapld
permeability; pH 6.0

Range in characteristics

The thickness of soil column exceeds 120 cm.
Colour ranges from light olive brown to dark greyish brown
and texture from sandy loam to clay. An increase in sand
content with depth and presence of quartz gravels mixed

with laterite in the sub soil are characterstic features,.

Colour of Ap horizon varies from light olive brown
to very dark greyish brown in hues 10 YR and 2.5 Y with
value . 3 to 5 and chromas 2 to 4. Texture ranges from

sandy loam to clay.
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Sub-surface colour ranges from yellowish brown to
dark brown in hue 10 YR, values 14 to 5 and chroma 3 to 8.
Loamy sand to sand clay are the textural grades noticed.

Structure ig either massive or sub massive or sub angular

blocky.

Type location : Sy.No 426 in Pooyappally village Kottarakara

Taluk,

Sooranad Series ¢ Snd)

Clagsification : Plinthie Tropaquepts. Fine mixed

isohyperthermic.

Sooranad series represents the deep dark greyish
brown, poorly drained, loamy- soils occurring on deposits over
laterite. The depth of laterite layer varies. The sub soil
contains morae gravel. They ususally occur on level to very
gently sloping wet lands and have been developed from

colluvial deposits under conditions of warm humid tropical

climate.

Typifying pedon :-

Horizon Depth in cm Description
Ap 0-18 Dark greyish brown ¢ 10 ¥R

4/2); sandy loam; structure
less; loose: non sticky and
non plastic, many roots,
clear smooth boundary; rapid
permeability pR 5.9,
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B 1 18-37 Tellowish brown ( 10 YR 5/14
M ). Clay loam; weak,
.mediuﬁ, sub-angular blocky;
8lightly sticky and slightly

plastic; few roots; common
fine micro and macro pores;
clear, wavy, boundary;
moderately slow permeability.
pH 5.9,

B 2 37-120 Yellowish red ( 5 YR 5/6 H )
gravelly sandy clay loam;
medium, weak, sub-angular

blocky structure; firm;

sticky and rlastic; roots
absent; common fine micro
and macro pores: Dark brown
( 7.5 YR 4/2 ) mootlings;

gradual, wavy boundary;
moderately slow permeability.
pH 6.0.

C 120-130 + Laterite.

Range in c¢haracterstics :-

The depth of soil column ranges from 100 +to 150
cm. The c¢olour of Ap horizon ranges from grey to dark
greyish brown in hues 10 YR, values 4 and 5 and chroma 1 and

2.

The B 1 horizon has mostly clay loam texturs. The
colour ranges from vyellowish brown to brownish yellow in hue
10 YR, values 5 and 8 and chroma 6 and 8. Structure is

mostly sub-angular blocky.
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The B Zlhorizon has clay texture but content of
laterite gravel ig high which ranges from 30 to 45 %. Clay
accumulation is also observed in this layer. Colour varies
from reddish, yellow to yelloowish red in hue 5 YR, value 5

and 6 and chroma 4 and 6.

Type location :- Sy: No. 613, Adoor vilage,
Kunnathoor Taluk.

Kunnankara geriesgs :- (Kuk)
Clasgification :- Trbpic Fluvaquents. Fine mixed
isohypepthermic.
Kunnamkara series include ' the very deep,

imperfectly drained,light olive brown to dark brown soils
with clayey textural grades. An increase in clay content
is noticed down the profile. Sub so0il texture is mostly
clay. These goils occurfon nearly flat to very gently
sloping valley fills and other lower topographical sites.

They are formed from residual products of weathering by

alluvial and colluvial actions.



Typifying pedon :-

Borizon . Depth in cm
Ap 0-12

AC ; 12-32

AC 2 32-107

AC 3 107-169 +

Range in characteristics

Thickness of

Texture

80il column is more

ranges from clay lcam to clay.
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Description

Pale olive ( 5 YR 6/3 M );:
clay loam mederata, fine
granular; friable; slightly

sticky and plastic; abundant
fine roots; common micro and
macro pores; quartz
gravels; abrupt smooth boun-

dary. PH ¢.2.

Strong brown (7.5 YR 5/6M);
silty clay 1loam; moderate
medium subangular blocky;
friable; slightly sticky and
plastic; many fins roots;
common micro and macro
pores; -..~ quartz gravels;

gradual, wavy boundary. pH
6.7.

Yellowish brown (10YR 5/8M);
clay; massive, moist firm;
wet sticky and plastic;
medium distinct 2ray
mottlings; few fine micro
pores; few Fe concretions;
gradual wavy boundary. pH
7.0.

Olive (5YR a/4 M) ; clay;
massive; firm; sticky and
rlastic; medium distinct
arey mottlings, accumulation
of clay streaks. pH 7.1

than 120 cm.

Colour of the sgoil

varies from light olive brown to dark brown.
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Colour of Ap horizons ranges from 1light olive
brown to dark brown_in hue, 5 YR with values 4 to 6 and
chroma 3 to 6. Surface toxture ranges from loam to clay.
Structure ig mostly granular, Sub surface colour ranges
from light olive brown to drk &reyish brown. Texture is
mostly clay; but ranges from clay loanm to clay.

Type 1location : SY.No. 565 of Mylom village, Kottarakara
Taluk.

1.1 Soil Classification

The Ssoils of the Command area of Kallada
Irrigation Project Hhave been classified ag per the
comprehensive sgoj]l classification system - Soi} Taxonomy
(U.S5.50i1 Survey Staff 19275). The primary bagis for
identifying different classes jp the system are the
pProperties of the soil, Propertiss that can be measured
quantitatively either in the field or in the laboratory. 211
of the physical, chemical and biological Propertiegs of the
80ils are used in this system. Among the most significant of
the properties used as a bagig for classification is the

Presencae or absence of certain diagnostic soil

sthe s0il
map showing thae distributijion of these 80il series in the

command area hasg been Prepared.
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=°»wand area enjoys a warn humid tropical

eoil temperature is 27»C. ie more
b,

climate. The mean annuai

than 22»c. The mean summer and winter temperature differ

1.7»C. Hence the area possess an isohyperthermic temperature

regime.

The command area is having a Ustic moisture regime

in the garden land and an aguic moisture regime 1, the lower

The moisture control section of the

topographical sites.

soils of the garden land will be dry for more than 70

cumulative days 1in a year but will remain moist for more

than 180 days in a year. Hence the Ustic moisture regime of

the soils of the area is considered to possess , Typic

Tropustic moisture regime iIn the subdivision.

Out of the ten soil series selected for the study,

five series namely Kallada, Banner, Erath. Pooyappally and

Kunn.mkara were grouped under Entisols, fTour series namely

Bharanikavu, Palamel, Mylom and Sooranad under Inciptisols

*nd Adoor series under ultisols. Table 8 gives
classification of these soils based on Soil Taxonomy,
Kallada series are located on level to gently

»loPmS lands developed from alluvial deposits which are

flooded periodically, receiving large guantity of sediments
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Th. organic carbon content decrease, irr,fulxrly th.

area possess a Ustic moisture regime. The soil 1ia placed as

fluvents at suborder 1lev.l.Ust iflnets at gr.at £roup level

and Typlc Ustiflnvents at sub group level. Th, clay

percentase of the control section is In between 18 to 35

percent and the minerolosy ia mixed. Hence the soil is

Placed under the family fine loamy mixed,isohyp.rthermic.

Bharanikavu series are developed over Iaterit0

with very deep loamy soils. They have an ochric epipedOn

followed by a cambic subsurface horizon. A Slight 1increase

in clay content 1is observed down the profile. But evidence

of translocated clay 1is absent. The soils are developed

under isohyperthermic temperature reg.me and hence the soil

is placed under sub-order Tropepts. The base saturation 1is

less than 50 percent. The slopes are less than 25% and the

organic carbon content remains above the level of 0 2 at

depth of 125 cm. Hence the soil 1is placed under Fluventic

Dystropepts at subgroup level. The clay content of the

control section is within the range of 18 to 35percent

having a mixed minerology. The soil 1is placed under Fine

loamy, mixed isohyperthermic Fluventic Dystropepts.

Mannar series are coastal alluvium located near

the coastal region of the command area. Hannar soils are



82

sandy; Coarse sand. dominates the textural grade. No

diagnostic horizon K seen in the profile. Clay content

is less than 10 percent in the control section. Coarse

fragment content is less than 1 percent and have loamy fine

sand or coarser textural grades in all sub horizons. The

moisture regime IS ustic. The soil 1a placed at the

subgroup level under Typic Ustipsapp,,,ts-

Adoor series represente the leterit. soils the

saturation

ccppand dree. They ere gravelly wlth les3

The CEC is below h C « ()) and the soils are characterized

with ochric epip.don and a Kandic subsurface diagnot,,c

horizon. Due to low base saturation these soils are placed
under order Ultisols. Since the poistur. regipe 1iIs Ustic

the soils are placed under suborder Ustults.

A continuous |JaveF of PyMtHI¥ is observed at a

-Pth of 120 to 140 cm. Hence the soil is placed under

Plinthustults.* Sub group, are not developed. The control

contains pore than 35 percent by volupe of gravel

section

-d pore than 35perce,t of clay with pized pineroiogy. The

soil is placed under clayey skeletal | )
ak6let*b mixed, 1sophyperthermic

family.
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Palamel s.rie» have alao b, ™ grouped under the

”"b  *r°UP p~uvontic Dystropepta. But at the fTamily 1 _,1I

they differ fro Bharanikavu a.riea in having ,,Pr, clay in

the control aection. The clay content 1i,, the controi

Hence they

aection 1a always ,or. than 35percent. are

grouped into fine,mixed isopyperthermic fTamily.

Soila under Hylom are placed under Inc.ptiaoi la.

aoila are located on lover topographic aitea and the

H.duc.d

Theae

<oil i, saturated with water during monsoon period.

..ottling with chroma 2 are alao observed. Hence the soil ia

grouped In suborder Aquepta. The variation In winter and

summer temperature ia lea. than S°C and hence great group 1,

sub gro

Tropaquepta. The mottle colour satisfies the up
requirement and hence the soil ia plac,d Under
Aerie Tropaquepta.

Erath and Pooyappally series are alao grouped

located in the

N

onder Typic U.tifluvevnt.. The., soil, are

paddy Tfields with very gentle slope. Even

organic carbon content decreases regularly with depth it

remains above 0.2percent at a depth of 125cm.

At the fTamily level the Erath soil. differ

Pooyappally aerie, in having ,,r. than 35perc.nt clay n ~
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control section, vher.ee it. ranfe in Pooyappally remains 1i,,
between 18 to 35 percent. Erath .oil. are placed in Fi,e
ieohypertermic and Pooyappally in Fi,,e loamy nixed

The £rav,ls found in the

nixed
isohyperthernic families. Erath
total

<oil do not Interfere with cultivation and th.

quantity of travel present in the control e.ction i. Xx._,,

than 35percent by volume.

Sooranad soils are colluvial soils reating on a

layer of plinthite at a depth of 130cn. Eventhough young

age these soils exhibit an ochric epipedon and a cambic

Due to high water table during monsoon

subsurface horizon.

reduced mottlings are observed in the Jlower layers.

Period
in the great group level

Soils are placed under Tropaquepts

Control

*nd linthic Tropaquepts at sub group level.

section 1iIs having more than 35percent clay with mixed

merology. Hence the soil 1is placed under Fine mixed

isohyperthermic fTamily.

series represent the low land soils

Th.., soils d8veloped

Kunnamkara

with auuic moisture r.,i,,.

colluvio alluvial deposit.. These soils _how an ochric

epipedon but no dia£n05,,c sub s,,rfaC8 horiaon8. Th.y

saturated with water durin. monsoon period and reduction

of Chroma 1... than 2 are observed in the subsurface
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No.
1.
2.

3.

4.

5.

7.
8.

9.

Name of

Kal lada

Bharanikavu

Mannar

Adoor

Palamel

Mylom

Erath

Pooyappal ly

Sooranad

10 . Kunnamkara

Table:8.Classification based on Soil Taxonomy.

Family

Fine loamy mixed
iaochyperthermic

Fine loamy mixed
isohyperthermic

Mixed isohypertherraic

Clayey skeletal mixed
isohyperthermic

Fine mixed isohyper-
thermic

Fine loamy mixed
isohyperthermic

Fine mixed isohy-
pertheric

Fine loamy mixed
isohyperthermic

Fine mixed isohyp-
erthermic

Fine mixed isohyp-
ermic

Subgroup

Typic Ustifluvents

Fluventic Dystropepts

Typic Ustipsanraents

Typic Plinthustults -

FluventicDystropepts

Aerie Tropaquepta

Typic Ustifluvents

Typic Ustifluvents

Plinthic Tropaguepts

Tropic Fluvaquents

Great group

Ustifluvents

Dystropepts

Ust ipsamraents

Plinthustults

Dystropepts

Tropaguepts

Ustifluvents

Ust i fluvents

Tropagqueuts

Fluvaguents

(USDA)

Suborder

Fluvents

Tropepts

Psamments

Ustults

Tropepts

Aquepts

Fluvents

Fluvents

Aguepts

Aquents

Order

Ent isol

Incept isol

Entisol.

ultisol

Inceptisol

Inceptisol

Entisol

Entisol

Inceptisol

Entisol.

09
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1zon. The soil is placed under Aquents at suborder level.

Irregular decrease iIn organic c.rbob content is noticed and
level. Since

the soil goes under Fluvaquents at great group

the summer and Vinter soil temperature do not differ by

S°C,the soil is placed under Tropic Fluvaquents at suborder

level. The particle size control section is having more

than 35percent clay having a mixed minerology. Hence the

soil is placed under fTine mixed isohyperthermic fTamily.

1.2 Land Capability Classificatig,

Land capability classification shows 1i,, a general

way. the suitability of soils for most Hinds of field crops.

The soils are grouped according to their limitations for

the risk of damage if they are used for crop,

The criteria used

field crops,

and the way they respond to management.

the soils do not include major and generally

uping

expensive landforming that would change slope, depth. or

other characteristics of the soils, nor do they include

ossible but uni i ir . - -
P un f&g*y Major reclamation projects.

capability classification is not a substitute for

interpretation desianed to show suitability and limitations

of groupe of soils for woodland and for enginserling

purposes.
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In th. capability ay.t.m, ,onl. e8nerally
grouped at three level.: capability claaa. subcla.a, and

unit. Only claaa and aubclaaa are uaed iIn thia atudy.

Capability claaaea, the broadeat (groups. are

deaienated by Roman numeral. 1 to VIII. Soil Survey Manual

(1970). The numeral, indicate proar...ively greater
limitation, and narrover choice for practical use. The

classes are defined as follows.

Claaa | .oil. have few limitation, or hazard. that

restrict their use.

Claaa Il  .oil. h4ve ,0<,.rat(, ii,it_tion, or
hazards that reduce the choice of plant, or that require

moderate conservation practices.

Class 111 soils have severe IlmltatlOnS or hazards
that redutee the cholece of plamts or that require -
special

conservation practices, or both.

Class IV soils have very severe limitation or
hazards that reduce the choice of plants or that requir

very careful management, or both.
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Class V soils are not likely to erode but have
other limitations, impractical to remove, that limit their

use .

Class VI soils have severe limitations that make

them generally unsuitable for cultivation.

Class VIl soils have very severe limitations that

make them unsuitable for cultivation.

Class VIII soils and miscellaneous areas have
limitations that nearly preclude their use for commercial

crop production.

Capability sub classes are soil groups within one
class. They are designated by adding a small letter, e, w,
s, or c to the class number, for example, 11 e. The letter
e shows that the main hazard is the risk of erosion unless
close-growing plant cover is maintained; w shows that water
in or on the soil interferes with plant growth or
cultivation (in some soils the wetness can be partly
corrected by artificial drainage) ; and s shows soil

Ilimitation 4 "c” climatic limitation.



In class | there are no subclasses because the
soils of this class have few limitations. Class V contains
only the subclasses indicated by w or s because the soils in
class V are subject to little or no erosion. They have
other [limitations that restrict their use to pasture,

woodland , wildlife habitat, or recreation.

Based on the characteristics of the soils
encountered in the command area, land capability
classification has been made. Soils of the command area
taken for study have been grouped into three land capability

classesy Class 11, 11l & IV. Based on the studies map

showing the distribution of different Iland capability

classes of the command area has been prepared.

Land Capability Class and Subclaas:-

The soil series taken for study will fall under
the following land capability class and sub class. Table 9
and 10 gives Dbrief description of the different land

capability classes with its extent.
Class Il e

The Kallada Soil Series with an extent of 2113.04

Ha. will fall under this class. These are good arable lands

39



having very deep moderately well drained, medium to loamy
textured soils occurring on very gently sloping to gently

sloping lands located near the river banks.

Slight erosion, slightly to strongly acidic
conditions, poor Tfertility status etc. are the problems

encountered in these soils.

By adopting contour cultivation, the soil erosion
can be checked. Similarly river bank erosion can be
prevented by the protection of river banks. Addition of
lime to correct acidity and application of fertilizer In

optimum quantity to improve the fertility status are the

other management practices recommended for these soils.

Class Il w

The Soornad, Mylom, Erath, Pooyappally and
Kunnamkara soil series will come under this class covering

an area of 14098.74 ha. of the Command Area.

These are good arable lands having very deep,
moderately drained, to imperfectly drained medium to Tfine
textured 3oils occurring on the concave alluvial toe slopes,
gently sloping valley fills and other topographical
position. The Tfields are bunded and hence soil erosion is

not a problem.

90



Excessive moisture due to iImpeded drainage and
water logging during monsoon period are the major problems of
these soils. Low fertility status, and slightly to strongly
acidic conditions are other problems encountered 1in these

soils.

Deepening of the existing drainage channels and
construction of permanent drainage channels to drain the
excess water collected from the adjoining slopes during
monsoons, addition of lime to check the acidity, addition of
heavy dose of organic manure and optimum quantity of

fertilizers are some of the management recommendations made.

Class 11l e

Palamel, Bharanikavu, major part of Adoor and a
portion of Kallada will fall under this class covering an

area of 11232.06 ha. Erosion is the problem.

These are moderately good cultivable lands having
very deep, moderately well drained, medium to heavy textured
soils with good physical properties, having varying amounts
of gravels. These soils are located on the Ilower foot"”
slopes having a slope gradient ranging from 3-10 percent.

Soils are low in CEC and base saturation.
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ontour cultivation and contour bundinfl at 2 m

vertical interval to check the hazards of soil erosion,

addition of organic ,anurs ind f.pWIIMp n

duantity are sone of the nanag.nent reco»»,ndation.

Class Il ¢

Mannar soil series, covering an area of 8641.44
ha, come under thia N - - .
Fand capability class. Soil and climatg

are the mam Hlimitations of these soils.

These soils are very deep, moderately well

coarse textured soils occurring adjoining the
coastal belt. Due to the sandy textural grades of soils and

Poor water holding capacity, the soils get depleted of

moisture during summer seasons. Soils are deficient in all

major plant nutrients.

Coarse textural (grades, very poor
y status, unfavorable soil structure and very rapid

permeability are some of the problems associated with these

soils.
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Application of heavy closes of organic manure will
improve the soil structure, water holding capacity and
nutrient status of these soils. Controlled 1irrigation to
improve the moisture status, application of optimum quantity
of fertilizers and prevention of moisture loss through

evaporation are some of the other management practices.

Class 1V e

A portion of Adoor series covering an area of
525.20 ha. will fall under this class. These are deep to
very deep, moderately well drained, slightly acidic to
medium acid, strongly sloping soils found on the side slopes

of low laterite mounds.

Moderate to severe erosion hazards, depletion of
plant nutrient, low fertility status and medium acidity are

some of the major problems encountered iIn these soils.

Contour bunding at suitable vertical intervals,
cultivation of perennial crops, addition of lime, organic
manures and fertilizers arethe recommended management

practices.
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Land

capability

class and

sub-class
1

11 e

1w

Table

Series
Mapp ed

2

Kallada

Sooranad
My T om
Erath

9_Brief description

the

Ar ea
Cka. )

3

2113.04

4298.65
3780.63
3690.28

Total
(ha. )

4

2113.04

of the occurance of
land capability class and sub class

Soil
characterstics
and associated
probleras

5

Good arable lands
having very deep,
inodertaely well
drained, medium to
heavy textured
soils occurring on
very gently sloping
to gently sloping
lands located near
the river banks.

Problems:-

Slight erosion.
Slightly to
strongly acidic
conditions, poor
fertility status.

Good arable lands
having deep,

moderately drained

Management
Requ irements

6

Contour

cult ivation

to check soil
eros ion.
Protection of
river banks to
prevent river
bank erosion.

Addition of

lime to correct
acidity.
Application of
fertilizers in
optimum quantity
to improve the
fertility status,

1.Deepening of
the existing
drainage channels
and construction



4. Pooyapally 1365.42 to imperfectly of permanaent drainage channels

5. Kunnamkara 1063.76 14098.74 drained medium to to drain the excess water collected
fine textured soils from the adjoining slopes during
occurring on the monsoon.

concave all uvial

foot slopes, gently 2. Addition of lime to check

sloping valley Tills the acidity.

and other lower

topographical 3. Addition of heavy dose of organic
position. Fields manures and optimum quantity of

are bunded and hence Ffertilizer.

soil erosion 1is

not a problem.

Problems :-

(1) Excess ive
moisture as a result
of impeded drainage
and water logging
during monsoon

per iods.

(2) Low fertility
status

C31 Slightly to
strongly acidic.

Il e. 1. Adoor 4025.11 Moderately good 1. Contour cultivation and contour
2. Palamel 4059.50 cultiviable bounding at 2m vertical Interval to
3. Bharanikavu 2819.75 lands having check the hazards of soil erosion.
4. Kallada 327.70 11232.06 very deep,
moderately well 2.Addition of lime to check the soil
drained, medium acldity.

Cco



Il sc

Mannar

8461.44

8461.44

vsicaltoroC°°nNg

D
Pﬂyglcal properties
having varying
amounts

of gravels are
included In this
group. Soils

are located on

the lower Tfoot slops,
slope gradiant
Tanges from 3-10
prec ent. Soi Is are

low in CEC 4
Base saturation.

Problems:

1. Suscepti bility
to moderate erosion
2. Low fertility
status.

3.Slightly acidic
to strongly acidic

Very deep,moderately
well drained coarse
textured soils occu-
rring adjoining the
coastal belt is inc-
luded in this group.
Due to the sandy
textural grades of
soils & poor water
holding capacity
sois get depleted of
moisture during

1.Application of heavy dose of
organic manures to improve the soil
structure, water holding capacity &
nutrient status.

ation of optimum quantity of

no

3. Controlled irrigation to improve

the moisture status.

4 _Mulching to prevent moisture loss

CO
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e

Adoor

525.20

525.20

summer seasons.
soils are deficient
in all major plant
nutri ents.

Problems

1. Coarse textured
textural grades.
2.Very poor fFfertili-
ty status

3. Unfavourable soil
structure.

4 _Very rapid permeab-
ity

Deep to very deep,
moderately well

drained, slightly
acidic to medium
acid, strongly
sloping soils found
on the side slopes
of low laterite monds

Problems

1_Moderate to severe
erosion hazards.

2.Depletion of plant
nutr ients.

3. Low fertility.

4. Medium acidity.

through evaparation.

1.Contour bunding at suitable

vertical intervals.

2. Cultivation of perennial crops.

3. Addition
acidity.

of lime to check the

4. Addition
fertilizers.

of organic manures &

CcO



Table 10.

Name of the soil series

1_Kallada
2_Bharanikavu
3 .Mannar
4.Adoor

5 _Palamel

6 -Hylora

7. Erath
8._Pooyappal ly
9 .Sooranad

10.Kunnaokara

Total

Area in ha.

under different land capability

class Kk sub class.

He

2113.04

2113.04

Iw Ille I1liac

- 327.70

2819.75 -
- - 8461.44
4025.11
4059.50
3780.63 - -
3590.28 - -
1365.42 - -
4298.65 - -

1063.76 - -

14098.74 11232.06 8461.44

Ive

525.20

525.20.
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1.3 Land Irrifiability Classification

The physical and chemical properties of the soils
of the command area show vide variation. Depending on their
characters like clay content, solum thickness, nature of
cations, permeability and depth of water table, different
soils will have limitations of different degree and kind for
sustained use under 1irrigated agriculture. The [limitations

of the soils are discussed in this chapter.

In general the soil limitations are moderate. In
addition to 3o0il limitations, the land irrigability depends
upon features like slope, terrain conditions, land
development costs, economic considerations, drainage
requirement etc. Taking into consideration all the above
factors, the 1land irrigability classifications are made.
Lands are grouped into six classes from 1 to 6. Class llands
have practically no limitations and can be irrigated without
any difficulty. As the class number increases, limitations
also iIncrease. Class 4 lands are marginal for sustained use
under irrigation due to very severe limitation. Class 5
lands are provisionally not suitable for sustained
irrigation and Class 6 unsuitable for irrigation. The land
irrigability class are further subdivided into sub classes

to indicate the nature of limitation requiring attention by
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adding a suitable Ilower case letter for the concerned
limitation such as ’s* for soil factor, “t” for topography

or terrain and "d* for drainage requirement.

The land coming in the command area are grouped
into three land irrigability classes namely class 2, class 3
and class 4. Table 11 gives area in hectares under different
land irrigability class and sub classes. Based on the
studies, map showing the distribution of land irrigability

classes iIn the command area has been prepared.

Irrigability Class and Subclasses

Class-2

Lands have moderate limitations for sustained use
under irrigation. An area of 24673.22 ha. of command area
will fall under this Class. Lands coming under this class
are located iIn lower topographical sites with very deep,
coarse to medium textured soils, having Jlow to medium
waterholding capacity. These soils are depicted iIn the land
irrigability map in yellow colour. The major [limitations
observed are impeded drainage in Sooranad, Mylom, Erath,
Pooyapally and Kunnamkara series, soil limitations iIn mannar

series and slight topographical limitations iIn kallada
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series. Hence the land irrigability class 2 is further

subdivided into subclasses 2d, 2s, and 2t.

Class 2d

An area of 14098.74 ha of @land coming under
Sooranad, Mylom, Erath, Pooyappally and Kunnamkara series
are grouped under this class. They are located on lower
topographical sites with medium to heavy textured soils with
medium to high water holding capacity and moderate
infiltration. The major limiting factor 1is the i1Impeded
drainage during monsoon season. Uater table reaches near
the surface and excess water from the adjoining slopes are
drained into these areas, creating an anaerobic condition.
Providing proper drainage Tacilities is one of the important

management requirement of these soils.

A partial drought conditions is experienced from
January to tlay. Annuals grown in these 30ils need
irrigation for a period of five months. These lands can be
put under intensive agriculture round the year, iIf assured
irrigation facilities are made available during the dry

spell,
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Class 2s

Lands have moderate limitation for sustained use
under 1irrigation. An area of 8461.44 ha coming under Hannar
series are grouped under this class. These soils ar
located on flat to gently sloping Jlands adjoining the
coastal belts. The major limiting factor for irrigation 1is
the sandy textural grade of the soil with very low water
holding capacity. Eventhough water table is high iIn these
localities, the soil cloum dries up immediately after the
recession of monsoondue to iIts sandy textural nature and
severe drought conditions prevails during the summer months.
Eventhough the soil 1is poor iIn all major plant nutrients,
the soils will respond to scientific management practices.
A variety of crops both annuals & peranials can be grown
successfully in these soils, if assured irrigation

facilities are made available from the middle of December to

June .
Class 2t;
Lands have moderate limitations for sustained use
under irrigation. An area of 2113.04 ha coming under
Kallada series are grouped under this class. They are

located on very gently sloping to gently lands, adjoining

102



1G3

the river banks and subjected to occasional flooding. Soils
are medium to heavy textured with medium water holding and
infiltration capacity. The limiting factor noticed iIn these

soils are the slight gradient of the terrain.

All climatically adapted crops can be successfully
grown 1in these soils, provided irrigation is made available
during the dry spell prevalent in the area from the middle

of January to middle of tlay.

Class 3t

Lands have severe limitation for sustained use
under irrigation. An area of 11232.06 ha. coming under
Adoor, Palamel, Bharanikavu and a portion of Kallada series
are grouped under this class. These soils are moderately
well drained, medium to heavy textured™having good physical
properties, with varying amount of coarse fragments in the
textural grade. The major Qlimiting Tfactor is the
unfavorable topography. Gradient wupto 10 percent are
observed in these soils and hence flood irrigation 1is not
practicable. The water table i3 low and partial drought
period 1is experienced during January to the end of Way .
Irrigation 1is needed for all the crops grown iIn the area

during the drought period.



1G4

Table 11 Area in ha. under diffeent land irrigability
class & sub class

SI.  land Irrigability Area in Major Limitation Soil Series
No. class & sub-class ha

1 2d 11098.74 Drainage Sooranad, Ilylom
Erath, Pooyappally,
Kunnamkara.
2 8461.44 Sandy textural
grade of the soil
with very low Mannar
water holding
capacity
2t 2113.04 3ight gradiant Kal lada
of the terrain
3t 11232.06 Topography Adoor, Palamel
Bharanikavu &
portion of
Kallada

4t 525.20 Moderate slope Adoor series



Class 41

Lands that are marginal for sustained use under
irrigation because of severe limitations. An area of 525.20
ha coming under Adoor series are grouped under this class.
Soils are very deep, medium to heavy textured with medium
infiltration and vaterholding capacity. Major [limitations
for 1irrigation 1is the moderate slope of the Iland. Flood

irrigation is not possible.

2 _Productivity Rating

The four important crops namely paddy,coconut
tapioca and banana are considered for suitabilty rating. The
ratings of the soil properties against the productivity
index showed the following features. The productivity index
for the soil series are given in table.12.The rating of

prductivity classes are given in table.13,

2.1. Productivity Rating of Soil Properties for Paddy

The productivity rating shows that Kunnamkara
series having a rating of 38.7 percent ranks first 1iIn the
very good rating class among the five rice soil series and

the Erath series ranks last with only 8.2 percent in

1G5



Tablle No.12. Productivity Index code For The Soill Series Under Study

Nare of soil series

Kallada (Kid)
Gharanikavu @)
flannar <Phr)
Adocr (Adr)
Palamel (Pml)
rvian @)

Erath (Erh)
Pooyappally (Pyp)
Scoranad (Snd)

Kunnamkara (Knk)

Te;<tijre

T8

T2

T8

T3

T?

T12

T3

T8

Depth

R5

R5

R5

R5

R5

R5

R5

R5

R5

R5

pH

H3
H3
H5
H5
H3

H4

Ha

H5

CEO BS EC Nitrient

02

02

04

02

02

02

01

02

02

02

62

82

B2

82

B3

B2

B3

83

E5

E5

E5

E5

E5

ES

E4

ES

E5

E5

Combination
class

M11

N18

N9

N18

N11

NL7

MI8

Coarse Slope

fraga-
ents

G5

G3

05

04

05

05

S1

S2

S1

S3

Sl

S2

S2

1C6

[Vainage

D3

D3

D5

02
02
02
D2

D2
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Table-13 RATING OF PRODUCTIVITY CLASSES

SL_NO. Productivity Class

Rat ing
Excellent 65-100
Very Good 35_64
Good 25-34
Average 20-24
Poor 8-19

Extremely Poor q 7



Nane of Series

Nylon

Erath

Pooyappally

Sooranad

Kunnaakara

Productivity Index Code

T9,R5|H4,C2,B3,E5,N17,G5,S1,D2

TZ,R5,K4,C1,B2,E4,Nt8,G3rS2,D2

T8.R™,H4,C2rB3,E5tN18,64,B2,D2

T8,R5,H5,CZ.B3,E5rN11,G5,S1,DE

Table 14. Productivity rating of soil properties for paddy

Productivity Calculation

(90/1001*1100/1001*1100/1001*(80/1001*(85/100)*(100/1001*(70/1001*(100/100)*(100/1001*180/1001=0.342
(70/1001*1100/1001*1100/100)*(50/1001*(80/100)*(90/1001*165/1001*170/100)*(90/100)*(80/100) =0.082
(95/1001*1100/1001*1100/1001*(80/1001*(85/1001*1100/1001*165/1001*180/1001*190/1001*(80/1001 =0.241
(50/1001*(100/1001*1100/100)*(80/100)*(B5/100)*1100/100)*155/100>*(100/1001*190/10Q1*(8Q/1Q0> =0.134

(95/1001*1100/1001*1100/1001*180/1001*185/1001*1100/1001*(75/1001*(100/1001*1100/1001*180/1001=0.387

Rating

34.2

8.2

24.1

38.7



1C9

the poor rating class. Mylom series ranks second with a
rating of 34.2 percent and included in the productivity
class, ’6ood”.The Pooyappally series is placed in the
average rating class with a rating of 24.1 and Sooranad in
the poor rating class with the rating of 13.4. Table 14

gives the rating of soils for paddy.

2.2. Productivity Rating for Coconut

Palamel series having a rating of 31.4 percent
ranks first among the ten soils and Erath series ranks
last with only 8.5 percent rating. Out of the ten soil
series, Pal eme 1,Kal lada, tlylom and Kunnakkara are placed

under the productivity rating of class ’Good".

Bharanikavu, Pooyappally and Sooranad are placed
under the productivity rating class “Average .Adoor and
Mannar series come under the poor productivity class.

Productivity ratings are given iIn table 15.

2.3. Productivity Rating for Tapioca:-

Kallada series having a rating of 27.6 percent
ranks first for tapioca and comeunder the good

productivity class and Erath series ranks lest with



Nate of Series

Kallada

Bharanikavu

Mannar

Adoor

Palate 1

Mlot

Erath

Pooyappally

Sooranad

Kunnatkara

Productivity Index Code

T8MR5HK3,C2MB2HE5AN11FG5FS 1 A8

TfIrR5,H3,C2,B2,E5,N1fl,65,52,D3

T2MR5F 6 FC4FB4RESANIFGSFS 1 HO6

T8MR5AH5FC2B2HESANLBRG3FS 3 D4

TS.RS.HS~.BP.ES.NU.ttf.SE.Dd

T9,R5A-URC2AB3HESANIL7FG5FS 1 DR

T12iR5fH4,C1,B2,E4fN18,G4,52,D2

T8,R5fH4FC21B3,E5,N18FG4FS 2 12

T3MRSFMAFC2B3FESNSG 5 152 182

T8fR5,H5fC2MB3fESFN1L, G5FS 12

Table 15. Productivity Rating of soil properties for coconut

Productivity Calculation

<80/100)*{100/100)*(90/100)*<80/100>*(80/100)*<100/1001*175/100)* (100/100)*(100/100>*(90/100) = 0.311

(80/1001*1100/1001*(90/1001*180/100)*(80/100)*(100/1001*(65/1001*(100/100)*(90/1001*190/100) = 0.242
(65/100)»( 100/100)*( 100/1001*190/100>*(90/1001*( 100/1001* (50/1001*1100/1001*1100/1001M6Q/100) = 0.157
(80/1001*(100/100)*(100/1001*(80/100)*(80/1001*(100/100)»(65/1001*(80/1001*(80/1001*190/100) = 0.191
(90/100)*(100/100)*(90/1001*180/1001*180/100)*(100/1001*(75/1001*(90/1001*(90/100)*(100/100) = 0.314

(75/1001*1100/1001*(100/100)*<80/1001* (85/100>*(100/100)*(70/1001*(100/100)»<100/100>*(75/100) * 0.267
(60/1001*1100/100)*(100/100)*(50/100)*(80/100)*(90/100)*(65/100)*(90/100)*(90/100)*(75/100) = 0.085

(80/1001*1100/100>*(100/1001*(80/100(*(85/1001*1100/1001*165/100)*(90/1001*(90/100)*(75/100) 0.214

(90/1001*1100/1001*(100/1001*(80/100)*(85/100)*(100/100)*(55/100)*(100/100)*(90/100)*(75/100) = 0.227

<80/1001*1100/100)*(100/100)»(80/100)*(85/100)*(100/100)*(75/100)»(100/100)*(100/1001*175/1001 = 0.306

Rating

24.2

15.7

19.1

26.7

8.5

22.7

30.6



Nenme of Series

Kallada

Bharanikavu

Mannar

Adoof

Palaael

Myloa

Erath

Pooyappally

Sooranad

Kunnaakara

Productivity Index Code

T8,R5K3,C2AB2HESAN1L, G5 1 HD8

Te"KW.&.ES.N~*GS.SP.DS

T2,R5RH5,CAMB4HES, N9FG5FS1, D5

T8rR5,H51C2,B2,E5,N18,G3,S3,D4

T3,R5,H3,C2,K,E5,N1i,G4,S2tIM

TIRSAHARC2AB3HES, N17FG5FS 1 HCH

T12iRS>H4,C1,B2,E41N18,G4,52,D2

T8,R5FHAFC2FB3i E5FN18FG4,S2i D2

T3R5AHAFC2MB3FES,N8, G552 2

T8MR5AH5,C2MB3AESANItR 3, S 1R

Table 18. Productivity rating of soil properties for tapioca

Productivity Calculation

(80/100)*1100/1001*180/100)*(80/100)*(8Q/1001*(100/1001*175/1001*1100/1001*1100/1001*190/1001 = 0.276
(80/1001*1100/1001*180/1001*(80/1001*180/1001*1100/1001*165/1001*1100/1001*190/1001*190/100) = 0.215
(50/100)*(100/100)*(100/100)*(90/100)*(90/100)*(100/1001*150/100)*(100/100)* (100/100)*(70/1001= 0.141
(a0/100)*(100/100)*(100/100)*(80/100)*(80/100)* (100/100)*{65/100)*(70/100)*(80/100)*(100/100) = 0.186
(55/1001*1100/1001*(80/1001*(80/1001*180/1001*1100/1001*175/100)*<90/100)*(90/100)*(100/100) = 0.171

(85/1001*1100/1001*1100/1001*180/1001*185/1001*1100/1001*170/1001*1100/1001*1100/1001*160/1001= 0.242

(60/1001*1100/1001*1100/100)*150/1001*180/100)*190/1001*165/1001*(90/100)*190/1001*(60/100) 0.068

0.161

(80/1001*1100/1001*1100/1001*180/100)*(80/1001«(100/100)*(65/100)*(90/100)*(90/1001*(60/100)
(55/1001*1100/1001*1100/1001*(80/1001*180/1001*1100/1001* (55/1001*1100/1001*190/1001*160/1001= 0.104

(80/100)*(100/100)*(100/1001*(80/100)*(80/100)*1100/100)*(75/100)*(100/1001*1100/1001*160/1001= 0.230

Rating

17.1

24.2

6.8



only 6.8 percent rating. Bharanikavu, flylom and Kunnamkara
aeries are placed under the average productivity class.
Mannar, Adoor, Palamel, Pooyappally and sooranad series are
grouped under the poor rating class. The ratings are given

in table 16.

2.4. Productivity Rating for Banana:-

The Kallada series having a rating of 38.8
percent ranks top for banana which will come under the very
good productivity class and Erath series occupies the last
position with a rating of 9.1 percent. Bharanikavu, Mylom

and Kunnamakara series are grouped under good productivity

class. Adoor and Pooyappally series are placed iIn the
average productivity class. Mannar, Palamel and Soornad
series are grouped under the poor productivity class. The

productivity rating for banana are given in table 17.

3. PROPOSED LAND USE

The command area 1is predominantly an agricultural
tract with 75 per cent of the population depending on
agriculture, for their liveli-hood. The holdings are
fragmented and small. Holdings are especially smaller in
the western portion, compared to the bigger sized holdings,

in the east. Different kinds of crops like paddy, coconut.



Haae of Series

Kallada

Bharanikavu

Mannar

Adoor

Palaael

llyina

Erath

Pooyappally

Sooranad

Kunnaakara

Productivity Index Code

Ta.RS.HS.Ca.K*".NU.GS.Sl.ra
T8,R5,H3,C2,B2,E5|N18,G5,52,D3
T2,R5,H5fC4,B4,E5,N9,G5,51,1»
Tfl.R5,H5,C2,K,E5,N18,G3,S3.M
T3,R5,K3,C2,B2,E5,N11,G4,SE,D4
T9,R5,H4,C2,B3,E5,N17,G5,5S1,D2
T12,R5,M4)C1,B2,E4,N18,G3,52,D2
T8MR5rH4,C2,B3,E5,N18,G4,52,D2
T3,R5rH4,C2,B3,E5,N8,G5,52,D2

T8,R5,H5,C2,B3,E5,N11,G5,51,D2

Table 17. Productivity rating of toil properties for banana

Productivity Calculation

190/100)*1100/1001*190/1001*180/1001*(80/1001*1100/1001*175/1001*1100/1001*1100/1001*1 100/100) = 0.388

(90/1001*1100/1001*190/1001*180/1001*180/1001*1100/1001*165/1001*1100/1001*190/1001*1100/100) = 0.303

0.141

(50/1001*1100/1001*1100/1001*190/1001*190/1001*1100/1001*150/1001*1100/1001*1100/100)*170/100)

(90/1001*1100/1001*1100/1001*180/1001*(80/1001*(100/1001*165/1001*170/1001*180/1001*1100/100) * 0.209

(55/1001*(100/1001*190/100)*(80/100)*180/1001*1100/100)*(75/100)*(90/100)*(90/1001*1100/1001 = 0.192
(85/1001*1100/1001*1100/1001*180/1001*(85/1001*(100/1001*170/1001*1100/1001*1100/1001*170/100) = 0.283
(65/1001*1100/1001*1100/1001*150/100)* (80/100)*(90/100>*<65/100)*<70/100)*(90/100)*(70/100) = 0.091
(90/1001*1100/1001*1100/1001*180/1001*185/1001*1100/100)*165/100)* (90/100)*(90/1001*170/100) = 0.225
(55/1001*1100/1001*1100/1001*180/1001*185/1001*1100/1001*155/1001*1100/1001*(100/1001*170/100) = 0.143

(90/1001*1100/1001*1100/1001*(80/1001*185/1001*1100/1001*175/1001*1100/1001*1100/1001*170/100) = 0.321

Rating

9.1

22.5

32.1

K/\
«

Cco



tapioca, banana, arecanut, vegetables, pulses, oil seeds and
pepper are grown 1in the area. Only four 1iImportant crops
namely paddy, coconut, banana and tapioca are taken into

consideration for this present study.

The detailed study of the major soils of the
command area was undertaken. The soil limitations observed
are low fertility status, slight erosion, slightly to
strongly acidic condition and in some cases coarse textural
grades and excessive moisture as a resut of impeded
drainage. In general the soils of the command area exhibit
good physical properties which can be beneficially utilised
for irrigated agriculture. 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 1irrigation.

After studying iIn detail the various soil
characteristics, its capabilities, fertility status and
socio-economic conditions of the farmers the follwing land
use 1is proposed for the ten major soil series of the command
area. The table 18 shows the crop ranking for the ten soil

series based on productivity rating.
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Table 18, Crop ranking based on productivity rating

SI. Name of Soil Series Crop ranked in the order

No.

1 Kallada Banana-Coconut-Tap ioca

2. Bharanikkavu Banana-Coconut-Tapi oca

3. Mannar Coconut-Banana-Tapioca

4. Adoor Banana-Coconut-Tapi oca

5 Palamel Coconut-Banana-Tapioca

6. My lom Paddy-Banana-Coconut-Tapioca
7. Erath Banana-Coconut-Paddy-Tapioca
8. Pooyapally Paddy-Banana-Coconut-Tapioca
9. Sooranad Coconut-Banana-Paddy-Tapioca

10 . Kunnamkara Paddy-Banana-Coconut-Tapi oca
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3.1. Kallada soil aeries

As per the productivity ranking, this soil 1is best
suited fTor banana followed by coconut and tapioca. Since a
mixed cropping system prevails in the locality 1t 1is
advisable to continue a coconut dominated cropping system,
with coconut as the perennial crop and banana or tapioca as

annual 1ntercrop.
3.2 Bharanikavu Soil Series

The ranking shows that banana, coconut and tapioca
are the crops suited for this soil series. Since the
productivity rating is similar to that of Kallada, the Iland

use suggested for Kallada can be followed for Bharanikavu

also.
3.3 Mannar Soil Series
As per the productivity rating, the soil is best
suited for coconut followed by banana and tapioca. Since

coarse textural grade dominate the soil, a coconut dominated
cropping system with banana as intercrop 1is suggested.
Tapioca, though equally suited as intercrop, requires more

management iInputs.
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3.4 Adoor Soil Series

The soil is best suited for banana, coconut and
tapioca. The area 1is mainly inhabited and holdings are
fragmented and homstead fTarming is being practised . Hence
the cropping system suggested 1is coconut as the perennial

crop and banana or tapioca as iIntercrop

3.5 Palamel soil series

This soil series 1Is best suited for coconut ,
followed by banana and tapioca. A coconut dominated

cropping system with banana or tapioca as intercrop Iis

suggested.
3.6 Mylom soil series
As per the ranking, the soil 1is best suited for
paddy followed by banana, coconut and tapioca. Paddy as the

major crop and banana and tapioca iIn rotation can be grown.
Eventhough the soil is suited for coconut cultivation, it 1is
not suggested, since conversion of paddy field to coconut is

against the policy of the State Government.

3.7 Erath soil series

The ranking shows that the soil is suited for

banana, Tfollowed by coconut, paddy and tapioca. Major crop
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grown at present 1is paddy. The paddy can be rotated with
banana or tapioca. Coconut 1is not suggested for reasons

stated above*

3.0 Pooyapally soil series

As per productivity rating, the crops in order are

paddy, banana, coconut and tapioca. The area is cultivated
to paddy at present. Paddy can be rotated with banana or
tapioca. Coconut is not suggested for reasons mentioned in
My loin.

3.9 Sooranad soil series

The crops ranked are coconut, banana, paddy and
tapioca. Eventhough the soil is suited for coconut
cultivation, it is not recommended due to the existing land
use policy of the state. Paddy can be rotated with banana

or tapioca.
3.10 Kunnamkara soil series

This soil is best suited for paddy. However paddy
can be rotated with banana or tapioca. Coconut 1is not

suggest ed.
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SUMITARY

The present study was undertaken covering the ten
identified important soil series of the command area of
Kallada Irrigation Project, with the objective of evaluating
the soils based on their morphological and physio chemical
characterstics. The soil series selected are Mannar, Adoor,
Sooranad, Palamel, Mylora, Erath, Bharanikavu, Kallada,

Pooyappally and Kunnamkara.

Profile pits were dug in the typical areas
identified and the morphological features observed were
recorded as per Soil Survey Manual (1970). The salient

features of the area iIn respect of location, physiography,

drainage, vegetation and @land use were recorded. The
physical and chemical properties of the soil samples
collected were determined by standard analytical
preocedures. These soil series have been evaluated on the

basis of land evaluation and rating of productivity

parameters

The productivity parameters considered 1in the
present study include soil texture, depth, soil reaction,
drainage, cation exchange capacity, base saturation,

electrical conductivity, coarse fragments, slope and
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nutrient status. For each parameter, a range of scale 1is
prepared and numerical values assigned,based on principles
of land evaluation. Productivity of the soil has been
calculated by multiplying the ratings of the individual
parameters™ and expressed as percentage. The salient

findings are summarised below.

The soil series selected have been classified as
per the comprehensive soil classification system Soil

Taxonomy (U.S. Soil Survey Staff, 1975).

1. Out of the ten soil series selected for the study five
series namely Kallada, Hannar, Erath, Pooyappally and
Kunnamkara are grouped under the order Entisol. Four series
namely Bharanikkavu, Palamel, riylora and Soornad are

classified under the order Inceptiol and Adoor series under

Ultisol .

2. Based on the characterstics of the soils, land capability
classification has been made. Soils of the command area
taken for study have been grouped into three land capability
classes, namely class Il, 111 and iv. Depending upon the
kind of problem or limitations involved, the soil series

under study are grouped into class and sub class.



3. The Kallada soil aeries with an extent of 2113.04 ha
falls under the capabiity class He. Slight erosion,
slightly to strongly acidic conditions and poor Tertility

status are the problems associated with these soils.

4. The Sooranad, Mylora, Erath, Pooyappally and Kunnamkara
soil series are grouped under the capability class Ilw

covering an area of 14098.74 ha of the command
area.Excessive moisture due to impeded drainage and water

logging during monsoon period are the major problems.

5. Palamel, Bharanikavu, major part of Adoor and a portion
of Kallada soil series falls under the capability class

Ille covering an area of 11232.06 La.

6. The Mannar soil series, covering an area of 8641.14 ha
comes under the land capability class 111 sc. Soil and

climate are the main limitation of these soils.

7. A portion of Adoor series covering an area of 525.20 ha
is grouped under class IV e. Moderate to severe erosion
hazard depletion of plant nutrients, low fertility status
and medium acidity are some of the problems encountered In

these soils.



8. The soil series selected for study are grouped iInto
three land irrigability classes namely class2, class3 and
class4. Based on the type of limitation, the soil series

are subdivided into irrigability classes and sub classes.

9. An area of 14098.74 ha of land coming under Sooranad,
Mylom, Erath, Pooyappally and Kunnamkara series are grouped
under the irrigability class 2d. The major limiting Tfactor

is the impeded drainage during monsoon season.

10. The Mannar soil series with an area of 8461.44 ha is
grouped in the irrigability class 2s. The sandy textural
grade of the soil with very low waterholding capacity is the

major limitation.

11. An area of 2113.04 ha coming under Kallada series is
grouped under the irrigability class 2t. The slight

gradient of the terrain is the limiting factor.

12. An area of 11232.06 ha coming under Adoor, Palamel,
Bharanikavu and a portion of Kallada series are classified
in the irrigability class 3t. The major limiting factor 1is

the unfavourable topography.

13. A portion of Adoor series with an extent of 525.20 ha is

classified in the irrigability class 4t.

170



14. The productivity rating of the soil against the
productivity index for paddy, coconut, tapioca and banana

showed the following results.

15. The productivity ratings for paddy shows that the
Kunnamkara series having a rating of 38.7 percent ranks
first iIn the very good rating class among the five rice soil
series and the Erath series ranks the last with only 8.2

percent.

16. The study shows that the Erath soil series is the least
productive for paddy, coconut, tapioca and banana among the

ten soil series.

17. The productive rating for coconut shows that Palamel
series having a rating of 31.4 percent ranks first, with

good rating class.

18. The Kallada soil series with a rating of 27.6 percent

ranks Tirst for tapioca with good productivity rating class.

19. The productivity rating for banana shows that the
Kallada soil series with a rating of 38.8 percent ranks top

in the very good rating class.

R
>

Ne
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20. After studying in detail the various soil
characteristics, its capabilities, fertility status and
socio-economic conditions of the farmers a land use is

proposed for the ten major soil series of the command area.
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ha»e oT
soil
«nes

Kaliaoa

Bnaranixavu

Horizon.

ACi

B2

Bj

Depth

C«

0-14

14-75

75-130

130-200

Gravel

X

13.63

19.50

1B.09

12.00

2,02

1.32

0.56

0.00

Coarse

sand

X X

13.60

22.30

37.90

35.22

29.50

40.00

42.10

45.00
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sand

26.10

23.00

25.30

24.22

22.25

26.70

25.70
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Silt

29.00

19.50
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24.35

7,00
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X
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35.00

32.50

26.00

22.20

24,70

25.50
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Soil Analytical Data
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X
0.94
0.92

1.12

0.90

Total

n2
X
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0.07
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Total
P20
X
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p

kg/ha
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7.2

7.1

7.1

6.6
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7.0
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k20

X
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0.09
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0.09

0.08

0.07

Available
K
kg/ha
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Soil Analytical Data

ha*e of Depth  travel Coarse Fine Silt Clay Organic Total Total Available Total Available CeC Base Electrical
5011 Horizon. sand sand carbon «2 PO P K20 K saturation  conductivity  pH

series c* X X X X X X X X kg/ha X kg/ha Caplkg 1 X dSa
Ap (ME 14.B3 29.50 15.50 9.50 13.50 0.44 0.05 0.08 6.4 0.21 112 3.05 49 0.00 5.9

Sooranad h 16-37 14.95 26.75 20.50 1B.50 31.50 0.45 0.04 0.04 6.7 0.09 no 4.45 47 0.00 4.9
*7 37-130 32.50 24.50 14.50 12.50 47.00 0.37 0.04 0.04 6.5 0.03 96 6.60 44 0.00 £0
Ap 0-12 0.00 38.20 17.00 10.50 32.20 1.11 0.10 0.12 13.5 0,12 171 6.54 49 0.00 6.2
»l 12-32 0.00 15.50 20.50 14.50 20.50 1.01 0.09 0.10 14.2 0.11 174 3.31 51 0.00 6.7

koinnaekkara
32-107 0.00 16.50 20.00 12.50 47.50 0.98 0.09 0.10 14.2 0.10 173 11.54 46 0.00 7.0

b2.2 107-169 0.00 20.50 22.50 15.50 41.00 0.B7 0.73 0.75 13.0 0.09 169 10.50 54 0.00 6.2



EVALUATION AND SUITABILITY RATING OFf TEN
MATOR SOIL SERIES OF THE COMMAND AREA

Of KALLADA [IRRIGATION PROJECT

By
P N. PREMACHfINDRIfIN

ABSTRACT OF THE THESIS

Submitted in Partial fulfilment of
the requirement for the degree
Diasler 0$ Science in Agriculture
Faculty of Agriculture

Kerala Agricultural University

Department of Soil Science and Agricultural Chemistry
COLLEGE OE AGRICULTURE
VELLAYANI, THIRUVANANTHAPURAM

JULY-1992.



ABSTRACT

The present study was undertaken covering the ten
identified important soil series of the command area of
Kallada Irrigation Project, with the objective of evaluating
the soils based on their morphological and physico chemical
characterstics. The soil series selected are Mannar, Adoor,
Sooranad, Palamel, Mylora, Erath, Bharanikavu Kallada,

Pooyappally and Kunnamkara.

Profile pits were dug in the typical areas
identified and the morphological features observed were
recorded as per Soil Survey Manual (1970). The salient
features of the area in respect of location, physiography,
drainage, vegetation and land use were also recorded. The
physical and chemical properties of the soil samples
collected were determined by standard analytical
procedures. These soil series have been evaluated on the
basis of land evaluation and rating of productivity

parameters

The productivity parameters considered 1iIn the
present study include soil texture, depth, soil reaction,
drainage, cation exchange capacity, base saturation,

electricl conductivity, coarse fragments, slope and



nutrient status. For each parameter, a range of scale is
prepared, and numerical values assigned based on principles
of land evaluation. Productivity of the soil has been
calculated by multiplying the ratings of the individual

parameters and expressed as percentage.

The ten soil series selected for study have been
classified as per the comprehensive soil classification
system-Soil Taxonomy. Five soil series namely Kallada,
Mannar ,Erath,Pooyappally and Kunnarakara are grouped under
Entisol, four series namely Bharanikavu, Palamel, Mylom and

Sooranad under Inceptisol and Adoor series under Ultisol.

The land capability classification of these soils
shows that the Kallada soil series comes under class lie,
Sooranad, Mylom,Erath,Pooyappally and Kunnamkara series
under class Ilv, Palamel, Bharanikavu, major part of Adoor
and a portion of Kallada under class Illie and Mannar series
under class Illsc. A portion of Adoor series is grouped under

class IVe.

The irrigability classiftication of these soils
revealed that the Mannar series comes under class 2s,
Kallada under class 2t, Sooranad, Mylom,Erath,Pooyappally

and Kunnamkara under class 2d, Adoor, Palamel, Bharanikavu



and a portion of Kallada series under class 3t. A portion

of Adoor series 1is grouped under the irrigability class 4t.

The productivity rating of these soil series gives
the Tfollowing results. The Kunnamkara soil series with a
rating of 38.7 percent rank”~irst for paddy. The study
shows that the Erath soil series is the least productive for
paddy, coconut,tapioca and banana. The Palanel series
having a rating of 31.4 percent, with good rating class is
the most suitable for coconut. The Kallada soil series
ranks top both for tapioca and banana with rating of 27.6

and 38.8 percent respectively.





