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IHTRODOCTIOH

Soil classification is a vehicle for technology transfer

for agricultural development. The purpose of soil survey and
classification is to organise observation and knowledge of soil

to remember the significant characteristic of soils, establish
environment and associated relationship and develop principles

and guiddines for management. The Soil Survey Staff of United
State Department of Agriculture " developed a comprehensive system

of soil classificat. ion that was adopted in United States during
Hinteen sixty five and is used to at least some degree by
scientists in thirty one other countries. This system is called

the Soil Taxonomy (Soil Survey Staff 1975). The Principle

practical application of soil classification lies in soil survey

and its interpretations. Soil survey interpretations enable
predictions about the behaviour of a soil under stated
conditions, especially the system of soil use and method of

^ manipulation, which may indicate resonable alternatives and
expected results. Soil productivity is that quality of the soil

that summarizes its potential for the production of plants or

cropping sequence under defined sets of management practices.

Reliable interpretations are possible only if there is thorough

knowledge of the behaviour of soils to various agronomic and

cultural practices. Smith (1965) rightly contented that soil

classification used as a useful tool in the agrotechnology

transfer "should be a multi categoric system with a large number

of taxa in the lower categories". In the U.S Soil Taxonomy soil

families" are differentiated in a given soil subgroup. On the
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basis of soil properties important to plant growth and indicative

of soil, water, root relatioships soils classified in the same

soil families should therefore have nearly the same management

and similar potentials of crop production.

Isolated attempts of soil classification as per Soil

Taxonomy have been made since ninteen sixty's in different states

of India. In Kerala a tentative soil classification have been
attempted at great group and sub group level as a part of post

graduate thesis of the Department of Soil Science and
Agricultural Chemistry and by the soil survey wing of the state
Department of Agriculture. Soil Survey Staff, (1978); Venugopal
(1980); Thomas Varghese (1981); and Subramonia Iyer, (1989).

The soils in the upland situations of the agricultural

research stations of the Kerala Agricultural University will come

under the broader category of laterite and lateritic soils. They

vary in agroclimate, slope and land-use pattern. Kerala
Agricultural University have perfected many soil water crop

management modules. Soil classification as per the Soil

Taxonomy (USDA, 1975), of the soils under different locations and

land use will enable practical interpretations. It will also

enable the prediction of soil and management suitability of

^^•esearch Stations of the University for production, research of

different suitable crops and cropping systems. In the

agrotechnology transfer from Kerala Agricultural University to

the global scientific community the background information of the

Soil Taxonomy of the locations lead to wider appreciation and

application.
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Review of literature

Purpose of soil survey and classification is to organise

observation and knowledge of soils, establish environment and

associated relationship and to develop principles and guidelines

for management. It is imperative that approach to soil survey

I should be both scientific and practical.

i.O Use of soil classification

)

Principle of the practical application of soil classification

lies at soil survey and its interpretation. Soil survey

interpretations provide predictions about the behaviour of a

"defined kind of soil" under stated conditions especially systems

of soil.-^ use and methods of manipulation which indicate

reasonable alternatives and the expert results (kellogg 1961).

I

Beinroth (i97S) reported that soil c1assification system most

widely used in the "tropical areas are the FAO/UNESCO LEGEND, "fhe

French soil c 1assif ication, "the classification of Brazilean
,;

j soils and the U.S Soil Taxonomy. On the basis of Taxonomic

' ^ c1assification one can group soils according to the likelihood

and degree of nutrient deficiency under specific assumptions of

past management and their probable response to fertilizers.

Soil c1assification is a must for agrotechnology transfer and

that the soil classification used should be a mu1ticategoricai

V J
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systera with a large number of taxa in the lower categories. Smith,

(1965).

Soilmoistire and soiltemperature regime plays an important

role in agriculture. Aquic soils with warm temperature are

better suited for paddy cultivation then other soils. In Hawaii

under non irrigation management ustic soils can be used

efficiently for pineapple but not for sugarcane. The isothermic

soils are better suited for coffee as well as for any vegatable

such as cabage ans celery then the isohyperthermic soils. The

isohyperthermic soil have better suited for macadamea and

pineapple then the isothermic and isomesic soils. The management

techniques transfered to other areas of the world having similar

soil are expected to give similar response, Ikawa, (1978).

Soil genesis is the result of influence of soil climate.

Hence at the suborder level of Soil Taxonomy climatic regimes are

used for differentiation. Great group of tropical varities are

recogonised in several orders on the basis of isotemperature

regime. Oxic subgroups provide intergrades to strongly weathered

soils in many great groups, Van Wambeke, (1986).

1.1 Morphology

Mollisol developed under grasslands are dark and have high

base status, Nimlos and Tomer, (1982).



Ultisols of hill districts of Assam are very deep well

structured soil which exhibit moderate to well developed argxllic

horizon, Chakravarthy and Barua, (1983).

Singh fit. al. (1989) classified certain soils of Varanasi

District of Uttar Pradesh as Entisol Inceptisol and Alfisol, due

to the presence of argiUic horizon and medium to coarse

structure.

Oxisols of Northern plateau of Orissa are well defined and

had no mottles in the matrix. The texture is finer down the

depth with more than twenty percent gravel in all the horizon.

Soil is clatey throughout the profile but there is no evidence of

clay cutans. Sahu ei. (1990).

Dominent hill soils of Hilgiri classified as Inceptisols

are deep red in color, clayey in texture and granular to blocky
structure. Presence of a lithic contact within forty centimeters

of soil depth, classifies the Guheda series as lithic

Eutrochrepts. Sannigrahi ejL a±y (1990).

1.1.1 Epipedon

Inceptisol of Tirap district of Arunachal Pradesh is

classified as ochrept owing to the presence of ochric epipedon.

Halia and Chamuah (1990).

Moderately well drained soils of mackenzie valley is

classified as pergellic cryochrept owing to the presence of ochric

18



epipBdon with a light brown mineral surface horizon formed • from

the accumulation and decomposition of shrubs and herbs. Walmsley

and LavkUlich (1975).

The dryland forested areas of South Western Montana has got a

Mollic epipedon instead of a light, base poor, ochric epipedon

Nimlos and Tomer, (1982).

Typic paleudults, Tropeptic Haplorthox and "Plinthic," Udoxic

Dystochrepts of Sierra Leone soils have got a • characteristic

Qchric epipedon while orthoxic palehumults and Tropeptic

Haplorthox has got an umbric epiptdSn Sutton .ei SlJ (1989).

Amara soil series of Varanasi district of Uttar Pradesh has

an ochric epipedon underlain by a" cambic horizon. They are

classified as Inceptisol. Singh al^ (19S9).

The red and alluvial soils of Nilgiri hills classified as

Inceptisol has got a comparatively higher organic carbon content,

1.1 to 1.39 percentage in the surface soil but these epipedon

qualify an ochric and not as mollic or umbric.

Sannicn&hi et al, (1990).

1.1.2 Diagnostic horizon

Studies conducted in certain Ultisols of Spain revealed that

its horizons contain a higher amount of clay fraction, and

consist of grey argillan which are similar to argillans of

secondary or hydromorphic illuviation together with argiiians of



>

primary illuviation. Barragan and Inigues,(1981).

Soils of Sao Paulo are classified as Ultic Haplorthox and

Epiaguic Hapludult due to the presence of the an argillic horizon

underlying an oxic horizon. Tie-bi-youan,<1983).

Sierra leone soils classified as Oxisols, Ultisols and

Inceptisol had an oxic or kandic horizon or a cambic subsurface

horizon. Sutton &L al- (1981).

To distingush Alfisol and Ultisol a new diagnostic horizon

the Kandic horizon was introduced (Moorman and Buol 1981). A

kandic horizon is subsurface horizon with a higher percentage of

clay than the overlying horizon or horizons and that has ECEC< 12

meq/lOOg clay and or CEC of <. 16 meq/lOOg clay.

Soils of foot hill slopes of Arunachal Pradesh are

characterized by argiUic horizon and low base saturation and

therefore keyout as Ultisol while Inceptisols of these region

show developemt of a cambic horizon. Walia and Chamuahj(1990).

The Kandic horizon was introduced in 1987 to the diagnostic

criteria used in Soil Taxonomy to over come the deficiencies of

the system when applied to low activity clay soils of the

tropics. On the basis of available soil information Kandi

soils are persumed to be widespread in some parts of India were

laterite and lateritic soils exist. The "Kandi" soils were

applied to the classification of some bench mark soils of India.

The resulting classification showed changes at sub group, great
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group and order level for Tyamagondulu, Vijayapura and

Kunnamangalam series respectively. Easwaran. ^ (1992).

•xisols of Northern plateau of Orissa has got an oxic

horizon, weakly developed argillic horizon and has less than 10"/.

weatherable mineral in 50—200jL^m fraction Sahu et a^^(l990)

1.1.3 Soil Family

Upland soils of Sierra leone are members of clayey skeletal

Kaolinitic family of Typic paleudults and orthoxic palehumults

and soils of colluvial foot slopes and upper river tributary

terraces belong to fine loamy silicous families of Typic

paleudults and plinthic udoxic Dystropepts respectively. Sutton

ei (1989).

Ultisols of citrus growing belts of Assam are members of fine

mixed thermic family of Typic Haplohumuits and Typic pale u-'dul ts.

Chakravarthy and Barua, (1983).

The soils of foot hill slopes of Arunachal Pradesh are

classified at the subgroup and family level as fine loamy mixed

hyperthermic Typic Hapludults, Fine loamy mixed hyperthermic

Andic Dystrocheptj Fine mixed hyperthermic Dystric Fluventic

Eutrochrept. Wal'ia and Chamuah, (1990).

Joshipur pedon of Northern plateau zone of Orissa is

classified under the family fine clayey kaolinitic hyperthermic

family under the order Inceptisol. Sahu ^ al^^ (1990).
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Some upland soils of British Honduras are classifiecj as

clayey mixed isohyperthermic oxumbric plinthic Albaqualts' and
I

better drained upland soil to a less extent as clayey mixed
"i

isohyperthermic plinthic paleudults as well as fine loamy

silicious and coarse loamy silicious isohyperthermic families
•A

of plinthic and plinthaquic paleudults. Lietzke " and

Whiteside (1981).

1.1.3.1 Hineralogioal properties

Fersiallitic soils of Tungo plateau (Hew CljiaWonia) |iave

vermicullite, illite as clay, minerals and the amount of fine

silt in the B horizon suggest that soils are rich ' in

weatherable minerals. Dennisj (1983).

In some Belise soils (Typic Tropudults) iron has been tranlooated

as dense nodules in the upper B horizon. Iron plasma is inost
r

abundant in these areas. Thin section show a sedimentary

structural alignment, Channel argillan show parallel extinction

indicate pedogenetic processes at work in lower B horizon. ;The

B horizon of the Umbric tropaqult also had thin channel and thin

ped face argillans indicating that these soils are with ranidly

forming plinthite. Lietzke and Whiteside (1961).

Sierra Leone .soils classified as Oxisol had an oxidic

mineralogy. Oxidic materials contain less than 90 percent

quartz or other weathering resistant minerals and less than 40

percent of mica in 0.02 to 2mm fraction. The dominant clay



mineral in the total and fine clay was kaolinite whicli was lesf,

order-d in the fine clay. Clay minerojogy of the iron stono

gravels was similar to that of fine earth -fractions of the

gravelly profiles. Micaceous flakes in the medium and fine sanc^
I

fractions 'of the segbwena and Timbo series were mainly inter-r

layered illite, Chlorite and Kaolinite with some gibbsite ant^

Goethite. Sutton et (1989),

Alluvial soils of Varanasi district of Uttar Pradesh)

identified as Vertic Ustochrepts has got' illite as the most
•i

'b idominant mineral constiuting over 57 percent but in two soi ^5

smectite was also found in considerable amounts. The clay

mineral smectite, chlorite and vermicullite along with several

m-C. -V-ounJL
mixed intergrade minerals^. Some ^of the soil, also contained a

little kaolinite. Singh ^ (199*if.),

Minera 1ogica 1 composition of sand fraction of Jodhpur pedori
I

(Orissa) classified under tKe order Inceptisol is as follows -r;

c
Quartz - 94 percent, orthoclase feldspar — 30.5 percent, Illmnite

- 1.5 percent limonite - 1.5 percent and biotite - 1.5 percent.

The rock constitute mostly quartj^zite, Pyroxenes, granite, with)
I

inclusion of iron ore group rocks. Because of higher percentage

of quart zite and other quartz bearing resistant minerals in th©

rocks indicate intense weathering in hot and humid climiite. Th^
1

easily wea therable minerals are of negligable quantities because

of intense weathering. Soil clays are dominated by kaolinite

along with illite in appreciable amounts together wi ti'i

23
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appreciable amounts of quarts, goethite and gij::|bsite.

Sahu e_fc ^1990).
;

Quan .(1983) had reported that kaolinite and -.gibbsite are

extensively distributed in soil of subtropics and tropios and

their content is closely related to temperature, rainfall and

parent material.
I

Studies conducted in certain Ultisol of Indonesia revealed

that they contained an appreciable amount of 2:1 mineral and

thege soils were nearly monoraineralitic mainly consisting of

quartz indicating severe weathering and poverty of pojpential

nutrient resources. Supriyo qX al« (1992).

Mineralogical studies of clays in the B horispn of

Kandiustults developed from metamorphosed granitic in Soutf] Korea

showed that while feldspars were partly weathered, Chlorit^ under

a well drained acid humid temperate to semitropical envivoriuient

was completley weathered to halloysite, haemetite gpethite

gibbsite and chlorite —vermicullite inter grade probably jiydroxy

~ inter layered vermicullite. Some dioctahedral mica appeared to
I

be resistant in the soil. Cho and Mermut^ (1992). ,

1.1.3.2 Hicromorphology

Tropical and subtropical soils of united states. cla^sifieci.
as plinthic paleudults contain extensive amounts of iron

glabules, Gallaber ^ ^i(1974).
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Thin section of argillic horizon in certain Entisol

Inceptisol and Alfisol of Varanasi district of Uttar pradesh

reflected varying degree of- plasma segregation. Singh et a 1'^ (IVS?)

1.1.4 Soil Series-

The differentiating characteristics of a soil series ar;^ kind

and arrangement of horizons, colour, texture structure and

reaction of horizons. Chemical and mineralogical properties of

the horizon. Buol et al, (1980).
' )

1.1.5 Soil moisture and temperature regime

Studies on some Sierra leone soils revealed that the moisture

regime of the s'lC-.rra leone since 1982 except in east of Kennema

have been recogonised as predominantly ustic instead of udic.

The soils of upland of highly weathered materials were Oxisol

(Soil survey staff 1987) in ustic and udic moisture regime, ustox

or udox. Those of the steep hill slopes were an Inceptisol with

low activity clays, a Tropept or an Ultisol with udic moisture

regime, an Udult. The soils of the colluvial foot slopes and

tributary terraces were also Ultisol an Ustult and an Udult and

those of the alluvial terraces and flood plain were Incef^tisols

ith low activity clays - Tropepts. Sutton ^ (1989).wi

Ultic Haplorthox and Epiaquic Hapludult of Sao Paulo have

developed under similar physiographic conditiorjs of

relief, per - udic climate and -forest natural vegat^tion.

Tie " bi-youan ejt (1985).
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Ultisol in the citrus growing belts of Hill districts of

Assam have developed under subtropical hyperthermic and thermic
i''

climate. Chakravarthy and Barua» (1983).
%

Soils of foot hill slopes of Tirap district of Arunachal

Pradesh classified as Hapludults at great group level due to

udic moisture regime and absence of fragipan^ duripan and other

characteristics and soils of Piedmont plain as aquept due to

aquic moisture regime. Both these soils are formed under

hyperthermic climate. Wal ia and Chamuah, (1990).

Amara and pho'olwaria soils in the Varanasi district of

Uttar Pradesh are classified as Ustrochrepts under the ^reat

group level as they have an ustic moisture regime.

Singh ^ al, (1989).
)

It is reported that udic soils having thick, continuous and

strongly oriented argillans, have low effective clay mobility and

ustic soils where clay cutans are either not observed or are

weakly oriented have moderate to high clay mobility. The

potentially mobile that is dispersible clay is highest in ustic

soils and lowest in udic soils having optimum condition for • clay

trans location suggesting that . the highly birefripgent

argillans in the udic soils are not definite- -proof for the

present clay illuviation but could be taken to include the past

illuv.iation process. Sehgal ^ ( 1976).
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2.0 Physical properti
SB

Studies on Bra^ile^an red subtropical soils, classified as
-ainly as Dxisol, Ultisol, Alfi.ol and Mollisol present in their
natural conditionp.«,adequate physical properties for ' crop
production expressed by the presence of water stable aggregates,
adequate aeration, porosity, low resistance to root penetr '̂tion,
high water infiltration rate, Klamt et (1986).

}

•0 Chemical Properties

Studies have shown that desaturated ferrsialltic soils pf new
cKolcedonia have high free iron to total iron ratio (>807., apd the
Sio2/Al203 ratio greater than two Dennis^, (1988).

The criterion, sum of exchangeable cations xlOO/ clay
percent </= 12 meq does not alone separate the Oxic and kandic'
horizon from other diagnostic horizon. Button et al, (1989)!

Red sub tropical soils belonging to the order pxisol
Ultisol. Alfisol and Mollisol present in general phosphor.»us
deficiency high acidity and exchangeable aluminium.
Klamt ^ al,(1986).

;

It IS reported that some Ultisol of spain has a base

saturation less than 35 percent organic carbon content greater
than 0.9 percent and fragipan properties. Barragan^ (1981)-,



Orthoxic Tropohumultj Typic Paleudult and Typic haplorthox

has low CEC, pH and base saturation, free mobile iron and less

Aluminium. Suharta and Hendro (1988).

Oxisols of some pine forest soils of Meghalaya are strongly

acidic, and have high organic matter at the surface which

decreased with depth. CEC ranged from 11 to 14.9 cmol (p ) kg

• and decreased with depth. The PBS was also higher at the surface

soil as compared to subsurface horizon possibly because of plant

recycling. Kair ai. al. (1988).

Dystic Eutrochrepts of Nilgiri hills have a highly base

saturated subsurfaces layer with no carbonate present. While

Typic Eutrochrepts have little carbonates in the cambic horizon.

Low CEC despite higher clay and silt content suggest a possible

dominance of kaolinite and illite as mixed type clay minerals in

these soils. Sannigrahi ei. sJL. (1990).

^ Studies conducted in the Alfisol, Ultisol and Oxisol of

Savanna soil revealed that extractable P was highest in surface

horizon but values were below lOmg/kg except in one sample. The

organic carobon was generally below 1 percent. The CEC values

were less than 10 meq per lOOg. Moberg and Esu (1992).

The red and yellow podzolic soils (Ultisols) were strongly

and with only a small amount of exchangable bases (<0.5meq/100g)

but with considerable amount of KCl extractable A1 (3-5

meq/lOOg). The CEC values were small (<8 meq/lOOgm) due to

•28



low clay content and kaolinite clay mineralogy - Supriyo e±.

(1992).

Studies conducted in Typic paleudults and Typic hapludults

under a lowland dipterocarp forest in East Kalimantan revealed

that the total carbon, nitrogen and phosphor .us content decreased

abruptly within the upper 15-20cm. The contents were directly

related to clay content in each horison. The greater carbon

nitrogen and phosphorus content in the finer soils were

considered to be associated with stabilization of organic matter

by clay particles and with the higher mobility of organic matter

in the finer soils. Ohta and Effendl (1992).

Oxisols of Orissa has an apparent CEC (pH-7) HH4OAC of 18.2

cmol (P"^) kg~^ in 22-60 cm layer which is supposed to be less

than 16.0 cmol (p***) kg"^ at 2.0 depth. Sahu fit. aJLj (1990).

29



MATERIALS AND METHODS



— /I

MAsP KEIRAU/^ SHOW/N«3

»Som sitk.^5>

7-0 \^M , ^r

V-JV N) AxId

AVM&olevVft^lo

.Jvl ALAPPURAUI

T«v<xn«V\\^
Kcx.'nntt'WA Q
VcllAvii kki\-»i\o . ,

^vr"® ^•
Tf^lCHUR.

PAl-tSH Ar

'<i JZ.R.NAK'-il-AM

>,

n

Id

•'VS\ Ocl<

V-^ <

pC<lfAp<>£lu.KOpc\^^(>^ ,

D| PISTI HEA'D <33'JAT^TE.T^S
o' UP"UANC>' . soii-

g'" PRQFyLE. S*l"rE.S •

7S

KaTTAy^M

AA,i-rtpp^y

p atH ^ ^

v 0 • _ _

<=l_«j 11—0 h/

iVAxNOP-UM

31



Materials and Methods

Inorder to classify upland soils of the research stations

under Kerala Agricultural University and to enable wider

appre c iations, application and correlation of soil crop

management modules to the global scientific community, one

representative soil profile from each of the following research

stationswere selected and classified las per Soil Taxonomy (USDA,

1975).

1 Agricultural Research Station

2 College of Agriculture

3 N A R P Special Station

4 Sugarcane Research Station

5 Cardomon Research Station

6 Aromatic and Medicinal plants

Research Station

7 Banana Research Station

8 College of Horticulture

9 Kelappaji College of Agricultural

Engineering and Technology

10 Centra- for Water Resources
I

Development and Management

11 Horticultural Research Station

12 Regional Agricultural Research

Station - Pilicode

All the sites were located in between Trivandrum and

Kasargod districts of the state and they lie within latitude 8°

5'and longitude 75° 77'.

- Balaramapuram

- Vellayani

- Rottarakara

- Thiruvalla

- Pampadumpara

- Odakkali

- Kannara

- Vellanikkara

- Thavanoor

- Calicut

_ Ambalavayal
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Field soil sample collection and description of soil profile.

At each location soil profile pit was dug. Profile feature
I,

and ins'itue observation were recorded as ^per FAO guide lines

(1978). Identified the epipedons, the diagnostic horizon and

tentatively classified as per keys to Soil Taxonomy (U-.S.D.A

1987) SolI samples were collected from individual horizon from 12

profile pits.

1.1.0 Soil analysis

A total of 53 horizon samples were collected air dried and

sieved through a 2mm serve.

1.1.1 Gravel Content

The gravel content retained in 2mm sieve was weighed and

expressed as percentage.

1.1.2 Physical Properties

1.1.2.1 Mechanical analysis-

The mechanical composition of the soil was determined
\ *

by Robinson's International pipette method. (Piper, 1967).

1.1.2.2 Single value constants

Bulk density, particle density , water holding cap^^city,

volume expansion and pore space were determined as per the

proceedings outlined by Dakshinamurthi and Gupta (196^).
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1.1.3.0 Chemical properties

1.1.3.1 Soil reaction

Soil was determined in distilled water and ^ potassium

chloride solution in the ratio of 1:1, using a Perkin
H

Elmer P meter.

1.1.3.2 Electrical Conductivity

Electrical conductivity was measured in 1:2.5' soil

and water suspension (1:1) using conductivity bridge.

1.1.3.3 Organic carbon

Organic carbon was determined by walkey and Black s

method (Jackson 1973).

1.1.3.4 Available nitrogen

Available -nitrogen was determined using alkaline

permanganate method by subbiah and Asija (1956).

1.1.3.5 Available phosphorous.

The available phosphorous was extracted using Bray

Ko.l and estimated by Dickman and Bray's molybdenum

blue colour method (Jackso.n 1973).
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1.1.3.6 Available Potassium -

Available potassium was extracted using Neutral Normal

ammonium acetate and read in Atomic absorption spectro

photometer.

1.1.3.7 Citrate Bicarbonate Dithionate extractable iron.

The iron was extracted by citrate bicarbonate

dithionate extraction method -(Mehra and Jackson,1960).

1.1.3.8 KCl extractable aluminium

KCl extractable aluminium was determined using

fluoridetitration (Jackson, 1973),

1.1.4.1 Mineralogical analysis of fine sand fraction

The fine sand fraction of soil obtained by mechanical

analysis were treated for the removal of organic matter and

iron. Then thoroughly" washed in alcohol followed by distilled

water, dried and the heavy and light fractions were separated by

using bromoform'as per the method outlined by Carver (1971). They

were mounted on microscopic slides using Canada balsam and

examined using a petrological microscope. Photographs of these

slides were taken,

Q 1.1.^.2 Mineralogical analysis of clay fraction

< The clay fraction was separated by the method of

' Jackson (1972). The samples were freed from soluble
/
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salts, organic matter and iron oxide by the method of

Hehra and Jackson(1960). The clay samples were

thoroughly washed with distilled water followed by

ethanol. The X-ray diffraction was carried out in a

Phillips P.W 1011- X-ray dif f ractometer using Copper

radiation.

1.1.4.3 Micromorphology

Selected soil chips of the argillic horizon were

impregnated with canada balsam (refractive index 1.5), ground and

polished by different grades of Carborandum powder and Aluminium

oxide powder, thin section were prepared and described following

the procedures outlined by Brewer (1976).

1.1.5.1 Interpretation and classification.

With the data gathered on soil profiles, the

epipedons, diagnostic horizons, physical, chemical

mineralogical and soil climatological properties,

classification as per Soil Taxonomy (U S D A, 1975, 1987, 1990,

1992) were attempted and interpreted.
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Table 1.0 KlANULtKETRIC CtWiSITIOH Wffi TEXTm RATIOS OF SOIL PfUFILES

1
1

Serial Ko'Location of Profile Site

!

Depth in cs Bravel

(11}

Percentage ot

Coarse sand! Fine sand

2.0-0.2M I 0.2-.02i»

1
1 ovendry basis JTextural ClassesI Textural Ratios

i IFine sand 1 Silt 1
Silt ! Clay 1 | ;

0,02-0.002fla ! <0.002ic i ICoarse sandl Clay 1

I ) BaUraaapurao
1

1

f

0 - 15.5

15.5- 71,5

71.5-M45

1.9

2.7

0,11

30.0 ! 13,0

22.0 16,6

22.0 • J 15.8

13.5 1 40.0 'Sandy clay
15.0 1 45.3 IClayey w fine)
12.5 I 47.5 IClayey

0.43 1 0.33BI 1.41

0.76 ! 0,3321 1.19

0,72 1 0,26 1 1.057

II S College of Agriculture
I Vellayani
1
t

t
1

0- 3

3- 8

8- 2B

2B - 143

23,89

17.69

18.9

16,7

34.4 1 8.2
30.0 1 9,0

S.9 ! 7,l'
22.8 : 8,9

19.5 i 35.5 IClayey (fine)
8.1 i 52.5 IClayey (fine)
5,5 1 56.^ IClayey (fine)

27.1 1 '42.75 IClayey (fine)

•0.24 I 0,55 } 1,749
0.3 1 0.15 } 0.897
0.25 I 0.1 I 0,737

0.39 I 0,63 I 1.38

II {|} ! College of Agriculture
1 Vella/ahi
1
1

0- 4

4-27

27 - 150

54,4

56.7

49.9

40.5 1 9.8

39.0 1 10.5

16.0 1 12.6

22,5 I 24.9 ISandy clay loaia
16.5 I 29.8 iSandy clay loaa
17 \ 30.5 ISandy clay loaffl

0.2 ! 0.9 1 1,3

0.27 1 0.55 I 2.4

0.768 I 0.4131 0.97

III '1 HflR? Special Station
! Kottsralcara

«

1
1

0-21

21 - 52

52 - 152

152- 215

66,4

71.1 N
66.9

80.12

. 36 1 16.5

. 40.7 1 U.5
38.07 1 11.98

30.2 1 11.12

10,3 ! ^.00 iClay loaa
• 10.0 I 40.75 IClayey

10,5 1 41.00 IClayey
11 I 40.00 IClayey -

0.46 i 0,29 I 1,79

0.:a 1 0.25 I 1,53

0.32 1 0,26 I 1.48

0.37 1 O.S^ I 1.31

IV 1 Sugarcane Research Station
{ Thiruvalla
1

1
1

0- U

U r IB

IB - 67

67 - 121

22.27

40,63

66. B7

40.18

7.5 \ 32.5

U.5 I U,5

8.7 ! K.S

12.5 1 22.75

20.(S 1 39.5, IClayey
19.0 ! 42.0 IClayey
23.0 1 49.5 IClayey
22.0 1 40.5 IClayey

4.3 I 0.4S 1 1.52

- 1.76 I 0.45 1 0.96
" 1.64 1 0.46 1 0,93

1.02 I 0.5^ 1 IrM

V ) Cardasoa Research Station

c Pat^adufi^ara
1 \
C

0- 7

7-27

27 - 65 ,
65 - 147 '

48.70

65,5

46.5

43.9

33.55 1 10.0

30,55 1 1S.25

7BA 1 12,00

25.9 1 20.00

20,5 1 26,50 ISandy clay loss
Ip.S 1 42.50 IClayey
35.0 1 22.55 ilra^y
27.1 " 1 39.50 [Clayey '

0.30 1 0.77 1 2.42

• 1 0.24 I 1.39

0.42 1 0,35 I 1.2^-

C.EO I 0.3;i ) 1.23

VI 1 ftroBitic and Medicinal
1 plants Research Station
} Odakkali

1

0-1?

19-38

38-100

21,16

22.75

27.3

52.5 \ l<-.25

32.2 1 li.OO-
30.0 I 15.22

1 i

17.5 1 20,00 'iSandy Clay losa (f)
10.5 I 35.00 Iloaay
22.5 1 ^.00 lloaa

1 I

0.17 I O.ES 1 ^.21

' 0.;v4 I 0.30 I 1.53
0,51 5 0,98 I 2.94

1 1
1 <

CO
oo



Table 1.0

VII ! Banana ftsssarch Station

Kannara •

yill } Colieos of Horticulturs

Vsllanikkara

IX I Kelacpaii Callsge of
Agricultural Engineering
Tavanur

CfefUm Calicut

XI 1 Horticultural Research

Station ftsbalavayal

XII 1 Coconut Rssearch Station

Pilicode

t

'.I- ^ 0 iL

M«jlO«ETRIC CtHffOSITim AMD TEXTUAL RATIfK OF SOIL PROFILES
(contd)

0 - 15 i 14.8 5 40,3 0.7 37.5 1 12,0
15 - 71 1 13.9 1 25.85 17.17 30.0 1 20.0
71 - 140 ! 21.8 1 25.5 9,3 5.0 1 57.5

140 - 150 I 30.4 ! 30.0 9.8 20.0 1 40.0

0 - 24 1 39.26 } 42.7 10.93 9.0 1 24.30
24 - 90 t 42.9 ! 36.9 14.6 17.3 ! 22.50
90- 151^ ! 58.5 1 37.50 lo.e 17.5 ! 21.25

151 1 41,3 1 30.11 10.1 15.0 ; 34.25

I 0 - 32

I 32 - 72

I 72 - 130"

0 - 18

18 - 52

52 - 116

116 - 143'

} 0 - 12

I 12- 34

1 34 - 7?

} 79 - 142"

50.85

50.10

50.48

47.17

45.9

63.48

33.9

39.0

26.0

26.0

35.0

20,0

16.0

10.0

10.5

11.5

12.6

16.5

20.15

27.0

29.8

30,5

30.5

10,03 1 8.15 1 32.5

11,6 1 10.0 1 52.5

6.60 1 12.5 1 62.5

6.10 1 21.0 [ 60.5

1 30.50 1 24.10 ! 19.7 1 12.5 1 40,0
1 36.30 1 20.80 ! 21.5 ! 11.0 ! 43.75
1 12.70 ! 18.70 1 18.98 1 12.5 ! 45.0
! 33,0 : 19,25 1 21.0 1 25.0 ! 30.0

0-9 5 70,1 1 31.85 1 9.59 1 17.5 1 36.0
9-41 ( 68.4 : 21.0 1 20.5 1 22.0 ! 30.5
41 - 114 1 70.6 I 33.8 1 11.0 1 12.0 1 35.5
114- 147 1 69.6 S 33.0 1 12.5 1 17.0 1 30.0

ilaa/a

iloan/
1Clayey
•Clay loatn

0.27

0.66

0.37

0.33

iSandy clay loas \ 0.56
ISandy clay loaia if) I 0.61
ICoarse loasy ; 0.40
•Clay loaa 1 0.34

3.0

U5

0.09

0.5

6.54

3,65

0.69

1.50

0.37 ; 2.58

0.77 1 3.06

1.6 ! 3.10

1.05 ! 1.61

a a}0.27
10.55
12.21 iClayloaiQ

10.44
[0.66
11.89 Iloaay

!0.79
;0.56
: !2.15

ISandy
clay
loata 10.28 10.25!11.64 ISandy

clay
loaia 10.58 10.19! 10.79 IClayey

10.41
!0.20
! [ 0.56 !Clayey

;0.61 1
0.35
I 10.61

IClayey
I0.82
!0.31
1 11.41 ;Clayey

11.03
:0.25
1 i1.22 IClayey

11.016
!0.28
1 11.12 (Clayey

11.09
\0.B3
I 12.18

•Clay
loaQ I0,30 I0.49!i1.64 ISandy

clay
Iom !0.98 10.721:2.08 iClayloas

!0.33
I0.34
1 i1.60 iClayloats

}0.38
10.57
5 2.08

CO

CO
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Slie^ VAUE atSTftHTS F SGIl PRCFILS

IihSt 2.0

Serial fetlocaticn of Prefili Site

1

1

I«9th in ci
J

S f^pirtnt Specific
J 9rmt]r v.;—
1

S

Ifefolute specific
S9ratity
1
1

1

• rUxiaul aater

liuldinQ cipaeity
1 psrcentaQt

Iperctntajt port
I space
1

VslMf expansion
of 1009tisoil

1 !v^ BitaruuCTai 0 -1» : t.044 1 1.72 ! 46.80 : 47.13 U.S

1S5 -71.S : 1.300 : 1.96 \ 2S.e9 : 40.4 B.224

7i.5- !«* : 1.400 1 2.50
«

I 31.30
1

} 52.19
1

S.B3

11 Cslit^e ef f^ricultun 0- 3 : 1.031 : i.R

i

1 47.5

1

: 46.70 G.23
Vtliiyini 3- e : 1.031 : 2.00 1 43.50 S 50.80 6.296

8- 73 1 1.02 : 2.00 1 S2.91 1 49.13 5.46
28-143 i 1.04 ! 2.00

1

: 54.5
1

: 50.12
•

5.2

11III Col)t9t ef fi^ricultun 0- 4 ! i.oe

1

: i.G

I

\ 39.9

1

\ 39.64 4.60

Vtlltytni 4- 27 : 1.04 : i.H 1 46.40 : 40.67 3.20

27-150 i 1.04 ! 1.99
1

1 50.0
•

49.23
1

4.40

III iMt? Special Statioa 0- 2J I uoo

1

I 1.89

1

1 4B.7

1

: 47.70 1.6
KsttarakirA 21 - 52 1 1.05 ! 2.1 1 47.6 : 53.00 479

52 -152 1 o.w : 1.7B } 52.0 : 45.40 4.6

152-215 0.9&S : . 1.72
1

I 51.4
1

: 46.60
1

4.8-

IV S(!9irta»( Reseirch Station 0-11 1.0

•

1.40

1

I 37.20

I

: 33.B0 5.40
IhinraUt 11 - IB 0.90 . ! 2.0 ! <3.70 •'! 56.717 3.80

le - 67 • 0.90 1 1.80 2 65.60 ; S7.B1 2.B0

67 - 121 0.90 : 1.30 1 46.20 1 46.21 4.70

V Carduoe Rstrarth Station 0- 7 1.20 1.921

•

! S.IO

!

1 49.41 8.3
Puea6uratr« 7 - Z7 o.ss ! 1.29 : 31.144 • : 26.26 7.6

27-63 0.976 : 1.65 : 51.60 : 52.40 9.7
« - 147* 0.95 : 1.696

1

1 46.45 S 52.19 4.3

VI Arwitic 2nd redicitvi 0-19 1.124

1

1 2M
]

! 38.8 : S3.6 2.86
Planti Research Stsiita 19-38 0.819 : 1.S2 I 59.5 : 53.0 4.»
CkMiUali

:

1

s- m 0.79 } .2.00
1
1

1

1 ».5

1

\ 53

s

!

2.6

ct-,

biN.
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Tzble 2.«

SIBLE VALIS C05I«fl5 IF SOIL PRDFILB

(ctnMl

VII Sinutt itesitrch Staiici
Kannira

0-15

15 - 71

71 -l«

1*0 -150

1.20<

l.W
1.092

1.073

-

Vlll Collect cf Hsrticulturc
Velliajktri

0-2*

25-90

90-151

- 151

0.9£5

0.713

1.0(»

0.97K

II Ktltaptji Cslleot ei
fqriculiuril Engintcritq

Tivimir

0 -E

32- 72 ,
72-130

1.4

O.B

1.25

X DnM Calicut 0-10

IB - 52

52- 116

116 - lO •

0.91

l.l

0.76

0.92

n Horticultural Rnerret*

Siititn (9^iUvr/il

0-12
12-34

34-79

79 - 142

0.9&

0.96

0.96

0.B57

zn Coconut nesiircb Station
PiUcodt

0- 9

9-41

41 - 114 •

114 - 147

0.95

0.90

0.94

0.943

2.M

1.e07

2.MS

1.&21

I.M9

2.2^

1.705

l.i22

1.7

2.3S

2.11

1.S3

2.S

l.U

1.72

1.7

1.6S

1.B3

1.65

i.BS

1.69

i.bS

1.6993

34.99 43.5 2.77

S.69 39.9 2.13

46.94 47.32 3.26

4i.g7 34.U7 12.93

42.5 33.5 1.52

G0.E3 61.06 2.ESS

43.89 , 42.42 7.01

45.44 46.96 4.16

29.9 42.3 B.32

32.e 45.6 5.61

30.9 44 10.9

4?.e 45.74 3.2S

44.8 57.7S t.57

49.02 5J.55 • 5.107

54.26 '49.07 3.13

50.20 47.7 5.J?

S2.43 I 37.67 . 5,W

53.» 5 <7.9 5.D0

53.40 ; 51.6 1.6^

49.01 5 57.5 4.B

56.2 S 46.3 4.t

49.37 I ^6.^ 4.2

49.3 : 45.9 2.6

cv-



Tibli3.0
DDaCRL PHfcRTlES IF S81L PflDFHiS

Bsriil tesLocJtion of thi Profile hpth
(Ci)

: Soil PH

:hl Mit(r:i:l ISl
t :

'PH

tSoil £c

IdS.^

tOt^anic
sCarbsn

(II

t eithtn;atble buK

tPotusiua: Sodiui slUgtesiuisCilciui 8. y '

1 EE PS

(f)

lEitrtctiiile Iroi
: n)

I tCcconut RtsttTch StitioniC—15.5 i
tsthnufuru sl5.5-715 :

:7l.5-l« t

II

III

:Coneg( d1 (rjricuUurt
:VilUyini

:Collt» of Agriculture
sVelltyini

:Wf7 Sotciil Station
tKotirikm

:su3ir cint Rtseirch
t£tttioA Thiivrtlii

VI :Cirdi9M Resetrdi
:Stition Pustdusftrt

VII t^u-autie and tiidieiriil
:Pltntt P'Mtrch
:Stttion UiUriH

VlII ttuini Reseird
:stitian Kanntri

:

IX tCallege of (brticuUuri
sVtlliniktari

0-S :

3-B :

e-s t

2e-10 :

<>-♦ t

*-274
27-!S0 :

fr-2l I

21-52 I

52-152 J

15>215 t

— f

c-n I

Il-IB t

16-67 {

£7-121 1

•«.7 t

7-27 J

63-m t

I

i?-3a {

3S-1W :

v-15

1&-71

71-1<0

1*0-150

0-2*

2«-90

W-151

-151

*.8 r
4.9 {

4.9 :

(.7 t

4.0 :

4.4 :

4.4 :

4.^.

4.4

4.4

4.7

4.S

4.4

4.5

4.9

4.9

5.3

&.0

L.O

.6.2

6.0

6.0

4.9

4.6

4.4

5.0 :

4.9 ;

5.1 :

5.2 5

4.9 t

5.0 :

5.4 :

5.5 :

3.7 s-l.l :0.0303
1.7 :-l.2 sO.OSCS
4.0 sH).9 :0.C202

3.9 :-0.8 : v.tt#
3.3 t-C.7 : C.0M6

3.4 ;-l.0 : 0.0606
3.5 r-0.6 : 0.0707

3.9 :-0.7 ; 0.«»
3.2 t-1.2 I C.lOl
3.5 t-<».9 : O.Oyfc

3.7 ;-l.O : O.MM
3.4 t-l.l : 0.0503
3.6' {-O.e : 0.04M
3.9 :-0.9 s 0.0202

4.2 ;-0.7 s 0.W«
4.1 :-0.S ! C.CS^
4.5 ;-0.Q : 0.0101
5.2 1-1.2 : 0.0101

4.4 :-1.6 : 0.10
5.3 :-0.9 : 0.202
5,4.:-0.6: 0.C303
5.4 :-0.6 : 0.05v9

4,1 :-0.B : 0.010
3.0 s-l.O 8 0.020
3.9 :-0.5 : O.CIO

3.9 :-i.l ;C-.04M
3.6 :-l.a :0.«W
4.0 !-l.l sO.OiW
4.4 :-0.8 :0.M04

3.5 t-l.« s6.e*M
3.8 :-l.2 :Cr.0303
3.9 5-l.S A.OWl
4.6 :-l.9 :C.0M3

0.2 :
0.141 t

0.141 t

0.17

1.M4

0.253

0.141

:.79 s 2.76
;.60: 10.45
'.34 I B.W

-t-

0.069 t

6.76 t

0.17 :
2.16 :

4.95 ;

E.33 :

3.12 :

3.12 :

13.11: 15.09
46.81 t 80.3
25.34 ; 63.S

19.45 :

5.12 :

18.52 :
13.52 :

24.1
86.6

56.6

2.6

3.0

3.B

6.5

5.2

4.7

3.4

2.12 : 2.44
47.02 ; 2.43
26.06 t 1.21

12.45 : 2.52
8.53 t 1.51
20.9 I 2.65

22.3 t 1.17

0.Z23

0.057

1.212

5.63 s

2.22 t

2.52 I
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Location

Parent Material

Physiography

Relief

Slope

Elevation

Drainage

Climate

Vegatation

Limitations effecting
plant growth if any

Horizon Depth (cm)

Ap 0-15.5

AB 15.5- 71.5

B 71.5-145
+

44

Profile No. I

A Block ARS Balaramapuram

Lateritio alluvium

Alluvial basil

Nearly flat

1-2 percent

More than 50m MSL

Koderately well drained

Humid tropical. Mean annual rainfall
1646.92 mm, Mean annual temperature
27.5"C

Coconut

Low fertility, Low water holdinr capacity

Horizon description

Red(2.5YR 3/6); sandy loam; wea.-:: .Coarse
granular; Structure slightly sticky,
slightly plastic; many-fine lo aedium
roots; pH 5.5; gradual-smooth btundary.

Red(2.5YR 3/6); sandy loam to s^ndy clay
loam; many moderate granular ani.fev weak
subangular blocky structure: slightly
hard, slightly sticky, slightly plastic;
many coarse coconut roots; pH 5.0;
gradual smooth bound^iry,

Red(2.5YR 3/6); clay loani; medium
moderate subangular blocky s-ructure.;
moderately hard; slightly "s-icky,
slightly plastic, many coarse purplish
red and few red coconut roots; pH 5.0.



Plate No. 1 Soil profile site at Balaramapuram,

Plate No. 2 Balaramapuram Soil profile



I.

C

Location

Parent Material

Physiography

Relief

Slope

Elevation

Drainage

Climate

Vegatation

Limitations effecting
plant growth if any

Horizon Depth (cm)

Ap 0-3

Ap 3-8

AB 8-28

B
+

28 -143

46

Profile So. II

College of Agriculture, Vellayani, Rubber
garden

Lateritic alluvium, residual material
derived from coarse acid igneous rock.

Levelled experimental land

Gently slopy

1-3 percent

50m above MSL

Moderately well drained

Humid tropical. Mean annual rainfall
1646.1 ram, Mean annual temperature
27.5"C.

Rubber

Low fertility. Low water holding capacity

Horizon description

Dark red(2.5YR 3/6); sandy loam; Common-
many; Crumby structure; very friable;
slightly sticky, plastic; coarse to fine
rubb'er roots; pH 5.0; gradual- wavy
boundary.

Dark red(2.5YR 3/6); sandy clay loam;
Common- many; medium granular structure;
very friable; slightly sticky, plastic;
many coarse to fine rubber roots; pH
4.5; gradual- smooth boundary.

Dark red(10R 3/6);clay loam; many medium
granular structure; lpose;very friable;
slightly sticky; plastic; few to many
fine rubber roots; pH 4,9;gradual- smooth
boundary,

Dark red(2.5YR 3/6); clay loam; many
medium granular structure; loose friable;
slightly .sticky, plastic; common, fine
rubber root hairs; pH 4.9; gradual-smooth
boundary

]
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Plate Nd- 3 soil profile site at Vellayanx

Plate No, 4 Vellayani I Soil profile
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Plate No. 5 Vellayani II Soil profile



•Location

Parent Material

Physiography

Relief

Slope

Elevation

Drainage

Climate

Vegatation

Limitations effecting
plant growth if any

Horizon Depth (cm)

Ap 0-4

AB/E 4-27

B/BC 27 -150

49

Profile No. II (1)

College of Agriculture, Vellayani,
Building cut behind rest house.

Lateritic alluvium; residual material
derived from coarse acid igneous rock.

Levelled experimental land

Gently slopy'

1-3 percent

60m above MSL

Moderately well drained

Humi:<f-; "tropical, Mean annual rainfall
1646:. SS. mm. Mean annual temperature

Nil, wsste land

Low fertility. Low water holding capacity
Less effective soil

Horizon description

Dark Brown (7.5YR 4/4); strong coarse
iran.ular. structure, loose, slightly
sticky, slightly plastic; few to common
fine roots; pH 5.0; abrupt to wavy
boundary.

Strong brown (7.SYR 5/8); sandy loam;
strong coarse granular structure; loose;
slightly sticky, plastic; few to common
fine roots; pH 4,8; abrupt to wavy
boundary.

Strong brown(7.5YR 5/8); sandy clay loam;
Strong coarse granular structure; Hard;
loose; sticky, plastic, few to many
coarse roots; pH 4.8; abrupt to wavy
boundary.



]

. )

Location

Parent Material

Physiography

Relief

Slope

Elevation

Drainage

Climate

Vegatation

Limitation affecting
plant growth if any

Horizon

Ap

BA

Bw2_

Depth (cm)

0-12

12-34

34- 79

Bw2/BC 79-142'
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Profile So III

Terraced land of NARP Special Station,
Sadananthapuram,Vettikavala,Kottarakkara,
Quilon

Lateritic alluvium on biotite gneiss and
charnokite

Mid slope of a middle level laterite hill

Gently slopy towards West

2-4 percent

600m above MSL

Moderately well drained

;Huraid tropical climate Mean annual rain-
'fall-2500mm,Mean annual temperature-24''C

,Kango garden with few grasses.

Moderate water holding capacity, Erosion

Horizon description

Dark brown (7.5 YR 4/4); clay loam
texture; weak medium granular to crumby
structure; moist slightly firm, s.lightly
sticky, slightly plastic; many fine to
few medium roots; Crotovinas and clay
pockets; pH 5.0; gradual smooth boundary.

Dark brown(7.5YR 4/4); clay loam texture;
crumby structure; moist slightly firm,
slightly sticky,slightly plastic;few fine
roots;pH 5.0; gradual smooth boundary.

Yellowish reG(5YR 4/6); clay loam; medium
weak subangular .blocky structure;moist
firm;- slightly sticky; slightly plastic;
roots'nil; quarts stone layer forming in
the lower boundary;pH 5.0; abrupt wavy
boundary.

Yellowish red(5YR 4/6);clay loam texture;
medium subangular blocky structure; moist
firm; sticky and plastic; Many red and
yellow discontinuous patchy cutans
present; pH 5.5.
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Plate No. 6 Soil profile site at Kottarakkara

1

Plate No. 7 Kottarakkara Soil profile



_1

Location

Parent Material

Physiography

Relief

Slope

Elevation

Drainage

Climate

Vegatation

Limitation affecting
plant growth

Horizon Depth (cm)

1 0-11

Ap2 11-18

E/Bwi 18-67

Bw2 67-121
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Profile No. IV

Experimental plot of Sugarcane Research
•Station, Thiiruvalla

Alluvium

Toe slope of a hill levelled

"Gently Slopy

1-2 percent

20m above HSL

Moderately well drained to well drained

Humid tropical climate Mean annual
rainfall- 2500mm, Mean annual temperature
- 27"C

Sugarcane experimental plot

Low fertility, Low water holding capacity

Horizon description

Dark yellowish brown lOYR 3/4; weak
coarse crumby structure; sandy loam;
Moist friable; Dry slightly hard,
Slightly sticky; Gravels nil ; Many
medium roots. pH - 5.5; gradual smooth
boundary.

Dark yellowish brown (lOYR 3/4>: Sandy
loam to loam ; Medium to fine moderate
sub angular blocky structure; Moist firm,
dry slightly hard, slightly plastic;
few fine to medium roots; pK 5.5; gradual
smooth boundary.

Dark yellowish brown (lOYR 3/4); loamy
sand; medium coarse subangular blocky
structure; moist firm, dry hard;
slightly sticky, slightly plastic; roots
nil; pH 5.5; gradual smooth boundary.

Dark yellowish brown (lOYR 4/4); loamy;
Coarse medium sub angular blocky
structure; moist firm, dry hard; slightly
sticky, slightly plastic; roots nil^; few
clay pockets of translocated cl&y; pH 6.0
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Plate No. 8

m
"^-1

Plate No- 9 Thiruvalla Soil Profile,
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Location

Parent Material

Physiography

Relief

slope

Elevation

Drainage

Climate

Vegetation

Limitations affecting
plant growth if any

Profile No V

Cardamom Germplasm collection plot of "ARS
Pampadumpara. Idukki, Kerala.

Laterite alluvium

Toe slope of a hillock

Slopy

15-30 percent

520 m above HSL

Well drained

Humid tropical climate,Mean annual rain
fall 3000mm, Mean annual temperature 24°C

Cardamom germplasm cultivated.

Erosion

Horizon descriptionHorizon Depth(cm)

Ap 0-7

AB 7-27

7-63

Bw2/BC 63-147

Black (lOYR 2/1); fine loamy; weak to medium
crumbs;moist loose,dry friable;slightly sticky
slightly plastic;common fine to medium roots;
few coarse gravels;partially decomposed forest
litter and cardamom leaf fragments; pH 6.0;
gradual wavy boundary.

Dark reddish brown (SYR 2/2)fine loamy crumby;
moist loose; dry friable; slightly sticky and
plastic;few partially decomposed litter fragm-
ents;gravels nil;few fine to medium roots;pH6.0

Dark reddish brown (SYR 2/2);clay loam;
weak medium subangular blocky; moist
firm; 'dry slightly hard; slightly sticky
and slightly plastic; many. coarse and
medium roots; many discontinuous grey,
red patchy cutans; few medium to fine
gravels pH 5.5; gradual "smooth boundary.

Dark reddish brown (SYR 2/2);clay loam;
weak medium subangular blocky; moist
firm; dry slightly hard; slightly sticky
and slightly plastic; many coarse and
medium roots; many discontinuous grey,
red patchy cutans; few medium to, fine
gr.avels; 50 to 60cm sized weathered
gneissic boulders present; more reddish
mottlings present pH 5.5; gradual smooth
boundary.
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i

Plate No.10 Soil profile Bite at Pampadumpara,

i Plate No-il -Pampadumpara Soil profile



Location

Parent Material

Physiography

Relief

Slope

Elevation

Drainage

Climate

Vegatation

Limitations effecting
plant growth if any

Horizon Depth <cm)

Ap 0-14

BA 14 - 38

BC/CR 38 -100"
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Profile No. VI

Aromatic and Medicinal plants Research
Station, Odakkali. Lemon grass cultivated
experimental land behind the office
building

Lateritic alluvium over residual
laterite.

Side slope of a low laterite mount.

Gently slopy

3-5 percent

50m above KSL

Moderately well drained

Humid tropical. Mean annual rainfall
2300 mm, Mean annual temperature 27®C

Lemon grasscultivated experimental plot

Medium fertility. Low water holding
capacity, less effective soil volume.

Horizon description

Dark brown (7.SYR 3/4); sandy loam; weak
granular to moderate subangular blocky
structure; moist friable; slightly
sticky, slightly plastic; many medium to
fine roots; pH 5.0; abrupt wavy boundary.

Dark brown(7.5YR 3/4); clay loam ; sandy
clay; moderate medium; subangular blocky
structure; moist friable; slightly
sticky; slightly plastic; few fine roots;
many continuous red yellow grey medium to
fine cutans present; pH 5.0; abrupt wavy
boundary.

Dark brown (7.SYR 4/4); clay loam; medium
moderate subangular blocky; moist firm;
slightly sticky and plastic, roots nil;
weathered, leached boulders with red grey
and white continuous; coarse to medium;
cutans; pK 5.0. • - •
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r

Plate No.12 Soil profile site at Odakali,

Plate No.13 Odakkali Soil pofile



. r

Location

Parent Material

Physiography

Relief

Slope

Elevation

Drainage

Climate

Vegatation

Limitations effecting
plant growth if any

Horizon Depth <cm)

Ap 0-15

15 - 71

Bg/Bw 71 -140

Bg 140 -150
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Profile No. VII

Banana Research Station, Rannara

Biolite gneiss

Rolling midland

Gently slopy

2-3 percent

150m above HSL

Well drained

Humid tropical. Mean annual rainfall
2800 mm, Mean annual temperature 28®C

Banana cultivated

Low-medium fertility. Low water holding
capacity, partial reduction during post
rainy season.

Horizon description

Dark Yellowish brown(10YR 3/4); clay loam
to sandy clay loam; Granular to crumby
structure; slightly sticky, slightly
plastic; many fine to medium roots; pH
5..5; ^radu.a-l-smooth boundary.

Dark -yelipwish brown(10YR 3/4); clay
loam"; ^^eak' medium subangular "blocky
structur^e^;' slightly sticky, slightly
plaXtip^"^^' -few- fine to medium roots;
gravels .-and concration nil; pH 5.5; upper
wavy bdundarV.

Dark Yellowish brown(10YR 4/4); clay
loam; coarse weak subangular blocky
structure; friable, .sticky, slightly
plastic; roots nil; crotovinas and
charcoal spots present; reduced and
gleyed; pH 5.5; abrupt wavy boundry.

Dark brown(7.5YR 4/4); clay loam; coarse
weak subangular blocky structure;
friable; sticky; slightly plastic; roots
nil; crotovinas and charcoal spots
present; Reduced and gleyed; pH5.5.



59

Plate No.15 Kannara Soil profilej

Plate No.14 Soil profile site at Kannara



Location

Parent Material

Physiography

Relief

slope

Elevation

Drainage

Climate

Vegetation

Limitations affecting
plant growth if any

Horizon

A

Be

Depth(cm)

0-24

25-90

90-151

151

60'

Profile No VIII

Terraced land near playground of College
of . Horticulture, Vellanikkara. Kerala
Agricultural University.

Biotite gneiss

Rolling midland

Gently Slopy

2-3 percent

150 m above MSL

Well drained

Humid tropical • climate. Mean annual
rainfall 2800mm, Mean annual temperature
28"C

Barren land with^few grasses.

Low effective soil volume, low fertility
medium water holding capacity, erosion.

Horizon description

Dark brown (7.SYR 4/2); Sandy loamy to
loamy sand; weak granular structure to
medium moderate subangular blocky;
dry friable, slightly sticky and non
plastic; many fine to medium roots; fine
to medium gravels; many medium sized iron
concretions pH 5.5; clear wavy bcijndary.

Dark reddish brown (SYR 3/4) Gravelly;
sandy clay loam; coarse moderate
subangular blocky structure; friable
slightly sticky and slightly plastic;
few medium to fine roots; fine to medium
gravels pH 5.5; clear wavy boundary.

Reddish brown (25YR 4/4); clay loam;
coarse weak subangular blocky structure;
friable sticky and slightly plastic; few
fine and coarse roots; evidence of
laterisation pH 5.5; gradual Wavy
boundary.

Yellowish red (SYR 4/6);clayey;coarse weak
subangular blocky structure;friable;sticky
and slightly plastic roots absent; highly
laterised; pH 5.5.
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Plate No.16 Soil profile site at Vellanikkara

Plate No.17 Vellanikkara Soil profilei
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Location

Parent Material

Physiography

Relief

Slope

Elevation

Drainage

Climate

Vegatation

Limitation affecting
plant growth if any

Horizon

BC

Depth (cm)

0-32"

32-72

-72-130

Profile No. IX

Dissected cut of a hill crest on the side
of Instructional farm of Kellappaji
college of Agricultural Engineering and
Technology Tavanoor, Malappuram,
(Petroferric Contact) .

Biotitic/gneiss

Petroferric hill crest

Slopy

2-5 percent

80m above HSL

111 drained

Humid tropical climate, Mean annual
rainfall-2800mm, Mean annual temperature-
27.5''C

Nil with few grasses.

Shallow soil and hard petroferric contact

Horizon description

Yellowish red (5 YR 4/6); clayey; very
hard angular blocky surface of

; Petroferric contact with soft loose Red
Yellow and Purple continuous or patchy
molttings many; pH 5.0; gradual smooth
boundary.

Dark red (2.5 YR 3/6); clayey angular
blocky; Hard and very firm; Petroferric
contact Red Yellow Purple and White
continuous mottlirigs • many; pH-5.7.

Dark red (7.5 YR 3/6); clayey angular
blocky; Hard and very firm; Petroferric
contact Red Yellow Purple and" White
continuous mottlings many; pH 5.5.



Plate No.18 Tavanur Soil profile



Location

Parent Material

Physiography

Relief

Slope

Elevation

Drainage

Climate

Vegatation

Linitation affecting
plant growth

Horizon

AB

Bw2

Bw3

Depth (cm)

0-18

18-52

52-116

116-143

•6'4

Profile No X

CWRDH Calicut. Terraced forest patch
behind the main office cum laboratory
building of CWRDM , Kunnamangalam
Calicut

Lateritic alluvium

Side slope of a lateritic mount

Slopy

10-12 percent

80m above MSL

Moderately well drained

Humid tropical climate Mean annual rain-
fall-2960mm,Mean annual temperature-27®C

Grasses shrubs and trees

Low fertility. Low water holding capacity
less effective soil volume.

Horizon description

Dark red (2.5 YR 3/6); gravelly sandy
loam ; weak coarse granular structure;
moist firm, dry slightly hard; slightly
sticky, slightly plastic; many medium and
few fine roots ; many gravels and few
iron nodules present, pH 5.0; gradual
wavy boundary.

Dark red(2.5YR 3/6);Gravelly sandyloam to
sandy clay loam;crumby. structure; medium
weak subangular blocky structure; moist
firm; Many medium gravels present;pH 5.5;
gradual smooth to diffused boundary.

Dark red(10 YR 3/6); Gravelly sandy loam
to sandy clay loam; 'crumby structure;
medium weak-subangular blocky structure;
moist firm;. Many medium gravels present;
pH 5,5; gradual smooth to diffused
boundary.

Dark red(2.5YR 3/6);Gravelly sandyloam to
sandy clay loam; medium subangular blocky
structure; moist firm; slightly sticky;
slightly plastic; Many medium gravels
present; pH 5.5; gradual wavy boundary.



Plate No.20 Calicut Soil
profile

Plate No.19

^ J 'w

Soil profile at Calicut

CD
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Location

Parent Material

Physiography

Relief'

Slope

Elevation

Drainage

Climate

Vegatation

Limitation affecting
plant growth if any

Horizon Depth (cm)

Ap 0-12

BA 12-34

34- 79

Bw2/BC 79-142"
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Profile No XI

Mango garden RARS Ambalavayal , Wynad

Lateritio alluvium on residual weathered
quartisitic gneiss

Summit of a hill

Gently slopy towards West

2-4 percent

600m above HSL

Moderately well drained

Humid tropical climate Mean annual rain-
fall-2500mm,Mean annual temperature-24''C

Mango garden with few grasses.

Moderate water holding capacity, Erosion

Horizon description

Dark brown (7.5 YR 4/4);
texture; weak medium granular
structure; moist slightly firs
s.ticky, slightly plastic; man;
few medium roots; Crotovinas

;lay lo8.in
to crumby

slightly
' • fine to

and clay
pockets; pH 5.0; gradual smooth boundary.

Dark brown(7.5YR 4/4); clay los.iii texrure;
crumby structure; moist slightly firm,
slightly sticky,slightly pla.^7, io; few fine
roots;pH 5.0; gradual smooth boundary.

Yellowish red(5YR 4/6); clS.y loam; medium
weak subangular blocky •struo-ure;moist
firm;- slightly sticky; slightly plastic;
roots nil; quartz stone layer forming in
the lower boundary;pH 5.0; 5.Drupt wa^^y
boundary.

Yellowish red(5YR 4/6);clay loam texture;
medium subangular blocky structure; moist
firm; sticky and plastic; Many rec and
yellow discontinuous patchy cutans
present; pH 5.5.
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Plate No.22 Ambalayayal Soil profile

Pla.te No.21 Soil profile site at Ambalavayal
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Location

Parent Material

Physiography

Relief

Slope

Elevation

Drainage

Climate

Vegatation

Limitations effecting
plant growth if any

Horizon Depth (cm)

Ap 0-9

AB 9-41

B V!l 41 -114

B W2/BC 114-147
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Profile No. XII

New land with cashew acquired by RARS,
Pilicode.

Lateritic alluvium on residual laterite

Low laterite mount

Slopy

5-10 percent

100m above MSL

Moderately well drained

Humid tropical, Mean annual rainfall
2900 ram, Mean annual temperature 27®C.

Cashew, Coconut.

Low fertility, Low water holding capacity
Less effective soil volume.

Horizon description

Dark reddish brown(2.5YR 3/4); gravelly,
clay, loam; medium weak; subangular
blocky structure; Friable; non-sticky;
non-plastic; many fine to medium roots;
medium fine to grevels;pH 5.5; abrupt
wavy boundary.

Dark reddish<2.5YR 3/4); gravelly clay
loam; moderate subangular blocky
structure; friable to slightly hard, SS
and S plastic, many fine to medium roots;
many medium to fine gravels; pH 5.0;
gradual wavy boundary.

Dark red(10R 3/6); gravelly clay
loam; subangular blocky structure; Moist
firm; slightly sticky, plastic, few fine
roots; many reddish brown medium to fine
gravels;-pH 5.5; gradual wavy boundary.

Red (lOR 3/6); gravelly clayey,
subangular blocky structure, moist . firm;
sticky and plastic; very few fine roots;
reddish brown medium to fine gravels;
roots-nil; -pH 6.0.
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Plate NJd.23 Soil profile'^at Pilicode

•'u

Piste No.24 Pilicode Soil profile



Results

In order to classify the upland soils of Research stations

under Kerala Agricultural University as per Soil Taxonomy (USDA

1975). One representative profiles each were dug, described,

profile sample analysed for physical, chemical and mineralogical

properties. The detailed results of the field and laboratory

work are presented below:

1.0 Morphology

Comparatively the soil colour of the twelve profiles

studied varies from red, yellowish red, yellowish brown, dark

brown to black. The content of gravel is nil in the

Balaramapuram profile and is maximum in the Kottarakara profile.

Kottarakara, Pilicode, Vellayani II, Odakkali and Vellanikkara

profiles were gravelly. The Thiruvalla profile was more sandy

than other profiles. The Kannara profile and Pampadumpara

profile were comparatively finer. The Kannara profile is

comparatively more siltier. All the other profiles are

comparatively clayey in texture with maximum in the Calicut

profile and least in the Odakali Profile. The profile is

moderate in Pampadumpara and well drained at Thiruvalla.

Comparatively profile permeability is maximum at Balaramapuram

and minimum or least in Odakkali. General comparison of the

profile features reveal at the expanding clay minerals will be

more in the Kannara profile While the non expanding Kaolinitic

minerals will be more at Vellanikkara. The gravelly less
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effective soil volume profile at Kottarakara is a profile with

active leaching while the leaching is least at Rannara>

Pambadumpara and Ambalavayal.

The diagnostic epipedon observed in all the profiles except

Tavanur, Pampadumpara are ochric epipedon. It is thin dry with

high colour value little organic matter. It include elluvial

horizon near the surface and extend to sub surface diagnostic

endopedons. In the cultivated profiles that is except at Calicut

it is in Ap horizon. In all these profiles these horizons do

not have any rock structure and finely stratified fresh

sediments. At Tavanur the surface is itself a petroferric cap

while at PaiQ|3adumpara it is cambic horizon. The cambic

diagnostic horizon is deep at Pambadumpara. This horizon is

followed by a developing argillic horizon. The diagnostic sub

surface horizon is argillic in all the profiles which are in

different stages of development except Tavanur where the profile

as a whole is a petroferric contact extending 3-5m from the

surface.

2.0 Mineralogy

The fine sand Mineralogy of all the profiles are constituted

predominently by quartz which ranges between 80 to 95 percent

irrespective of the profiles. The other minerals present with

the increasing order are Haemetite, Silimenite, Leucosene,

Illmenite, Zircon and few feldspars. Another mineral though

rare present is Kyanxte.
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Plat©"No.27

i

Fine Sand mineralogy photomicrograph of

I Kottarakkara Soil profile in transmitted light

i mgf lOOx.

A

tvio 2S Fine sand mineralogy photomicrograph of Thiruvalla

soil profile in transmitted light mgf^iOOx.l
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^FTate No 29 pTrie ^sand mineralogy photomicrograph of pampadumpara •
- - t ^ '

soil profile in transmitted light mgf lOOx.i

Plate No 30

I

Fine ^^T^d^inera'logy 'photomicrograph pf jOt^kkalil

soil profile in transmitted light_mgjf_J-00>t..J



. "mineralogy " photomicrograph of

Plate No 31 Fine

• Kannara .sW soil profile in
transmitted light

\

mgf iOOx

No"^2 sand mine^^logy i^h^icrograph of y^nariikkara
5oil profile in Transmitted light mgf lOOx.

Mr
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'Plate. No 34 Fine sand mineralogy photomicrograph of

r" I^Calicut. soil profile in transmitted light mgf
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•Plate No 35 Fine sand mineralogy photomicrograph of Pilicode

soil profile in transmitted light mgf lOOx.
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The x-ray diffraction analysis of representative untreated

clay samples from 0 to 100cm depth in predominantly kaolinitic

ranging from 50-80 percent. At Kannara, Pampadumpara and

Ambalavayal this is followed by more 2:1 type of minerals.

Chlorite mica quarts are the other important clay minerals

identif ied.

Classification

As per the Soil Taxonomy (1975) the Balaramapuram profile

keys out to be a member of fine loamy, kaolinitic isohyperthermic

family of kandic Haplustalf.

Vellayani I profile comes under fine loamy kaolinitic

isohyperthermic family of Typic Kandiustults.

Vellayani II profile is also a member of the same family of

the same subgroup of Kandiustults.

The Thiruvalla profile can be fitted within-fine-loamy mixed

isohyperthermic family of Tropustults. the Odakkali profile

also accommodated similarly. The profile at Rottarakara and

Vellanikkara is best accommodated in the clayey skeletal

Kaolinitic isohyperthermic family of Typic Kandiustults. the

Pilicode profile can also be accommodated similarly.

The profile at Pampadumpara with cambic horizon is a member

of fine loamy mixed, hyperthermic family of Haplustalfs. The

Ambalavayal profile also can be accommodated similarly.
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The profile at Calicut keys in to be a member of clayey

skeletal Raolinitic isohyperthermic family of Kandiudults.

The profile at Tavanur is a member of fine clayey kaolinitic

isohyperthermic family under unique subgroup namely petroferric

Dystropepts.

The results on the physicochemical analysis of individual is

presented below.

I BALAEIAHAPURAM PROFILE

1.0 Physical properties

Granulometric composition and textural ratios of the soil

profiles are presented in table 1.0. In the Balaramapuram

profile gravel is less in this profile, coarse sand content

ranges between 22.00 and 30 percent, it decreases with depths.

In the case of fine sand content it exhibitted a profile
0

pattern of increase with depths. Its content varies between 13

and 16.6 percent. Among the fine fractions silt content ranges

between 12.5 and 15 percent and clay ranges between 40 and 47.5

percent within the profile. Silt exhibitted a profile pattern

of alternate increase and decrease while the clay increases down

the profile. Finesand/coarse sand, silt/ clay and clay ratios of

the profile lies between 0.43 and 0.76, 0.26 and 0.338 and 1.057

and 1.41 respectively. Among the textural ratio fine sand/coarse

sand increased down the profile. Both silt/clay and clay ratio

decreased down the profile.
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1.1 Single Value Constants

Single value constants are presented in table 2.0. The

single value constants of the profile namely ^ipparent specific

gravity, absolute ' specific gravity, maximum waterholding

capacity, percentage pore space, volume expansion varies from

1.044 to ^ 1.72, to 2.5;;ii- .. 28.89 to 46.60

percent, 40.4 to 52.19 percent and 5.83 to 11.83 percent

respectively. Both specific gravity determination exhibited a

profile pattern of increase with depth. In the case of maximum

water holding capacity and pore space an alternate decrease and

increase is observed. Volume expansion decreases with depth.

1.2 Chenical properties

The chemical properties of the soil profile are presented

in Table 3.0.

1.2.1 Soil reaction

The soil p '̂ ranges from 4.8 to 4.9 p^KCl ranges between

3.7 to 4. The observed shift in P^^CpH) ranges between -

0.9 to -1.2. Among the three parameter of soil reation E^w

remain almost steady through out the profile while KCl

increase with depth with a relative drop in "pW" .

1.2.2 Electrical Conductivity

The soluble salt concentration expressed as electrical

conductivity in less than 0.3dSm ^ throughout the profile with
little variation.



1.2.3 Organic Carbon

Organic carbon content in the surface horizon is 0.25 percent

while it is 0.141 percent in the second and third horizon.

1.2.4 Cation exchange capacity

Cation exchange capacity of the Balaramapura® profile in

below 3.8 cmol (p^) kg~^. It ranges between 2.6 and 3.8 cmol (p^)
kg~^ and increasing with depth.

1.2.5 Exchangeable-bases.

The exchangeable potassium, sodium, magnesium and calcium

content of the profile ranges between 2.34 to 3.68 cmol (p ) kg ^
2.78 to 10.45 cmol (p**") kg~^, 13.11 to 46.81 cmol (p"*") kg~^ and
15.09 to 80.3 cmol (p"*^) kg~^ respectively. All the above

exchangeables exhibited an alternate increase and decrease

profile pattern. Considering the variation in horizon,

surface,soil are less rich in exchangeables.

1.2.8 Extractable iron:-

The citrate dithionate bicarbonate extractable iron in the

surface horizons ranges from 1.21 to 2.44 percent. It showed a

decreasing trend with depth.



increase with depth in case of laterite profile. The silt

contents were 19.5, 8.1, 5.5 and 27.1 percent in red loam profile

and 22.5 16.5 and 17 percent in laterite profile. In both the

cases silt content decreased with depth, clay content was 35.5,

52.5, 56.3.5 and 42.75 percent and 24.9, 29.3, 30.5 percent in the

red loam and laterite profile respectively.

Among the textural ratios namely Fine sand/coarse sand.

Silt/clay, and clay ratios, fine sand/coarse sand showed an

alternate increase-decrease pattern in red loam soil while in

laterite profile it increased with depth. While silt and
clay

clay- ratios decreased with depth in both the profiles. The

respective values for fine sand/coarse sand in red loam soil are

0.24, 0.3, 0.25 and 0.39 and the values for the same in laterite

soil were 0.2, 0.27 and 0.788. The silt/clay ratio ranges from

0.1 to 0.^5 in red loam soil and 0.413 to 0.9 in laterite soil.

Clay ratio showed a decreasing profile pattern with ; . values

ranging from 0.737 to 1.749 and 0.97 to 2.4 in red loam and

laterite profile respectively.

2.1 Single value Constants

Single value constant are presented in Table 2.0.

The single value constants namely apparent specific gravity

in red loam profile are 1.031, 1.081, 1.02 and 1.04. in the

four horizons respectively while absolute specific gravity is

1.82, 2, 2, and 2.0 . >^^.1 ' in the four horizons.
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Both absolute specific gravity and apparent specific

gravity did not show much variation with depth. Maximum water

holding capacity ranges from 43.5 to 52.91 percent. It showed a

decrease-increase profile pattern. The values for percentage pore

space varied from 46.7 and 50.8 percent and that for volume

expansion for lOOgm soil ranges from 5.2,to 8.23 percent

respectively.

In laterite profile apparent specific gravity were constant

through out the profile. The values for apparent specific gravity

was 1.08, 1.04 and 1.04 respectively and that of absolute

specific gravity was 1.8, 1.84 and 1.99l. — throughout the

profile. Maximum water holding capacity and percentage pore space

showed a similar profile pattern. They showed an increase with

depth. The respective values for maximum water holding capacity

was 39.9, 46.40, 50.01, percent and for percentage pore space it

was 39.6ii^ 40.67 and 49.23 percent respectively volume expansion

of lOOgm soil showed a decrease - increase profile pattern.

Respective values for this was 4.6, 3.2 and 4.4 percent.

2.2 Chemical Properties

The chemical properties of the soil profiles are presented

in table 3.0.
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2.2.1Soil Reaction

The P^w of Red loam profile varies from 4.0 to 4.7 while

pMCl varies from 3.3 to 3.9 pH showed a decrease - increase
profile pattern.

2.2.2 Electrical conductivity

The soluble salt concentaion expressed as electrical

conductivity in less than 0.3 dSm"^ throughout the profile with
little profile variation in both red loam profile as well as

laterite profile.

2.2.3 Organic Carbon

Organic carbon showed a increase - decrease' profile pattern

in red loam profile while it showed a decrease increase profile

pattern in laterite profile. The respective values for organic

carbon in red loam profile were 0.17, 1.044, 0.288 and 0.14

percent while in laterite profile it showed a decrease increase

profile pattern. The respective value for organic carbon in this

profile in 0.223, 0.057 and 1.212 percent.

2.2.4 Cation Exchange capacity

The cation exchange capacity of Vellayani profile ranges

from 2.6 to 6.5 cmol (p"*") kg~^ jn laterite soil.and 3.4 to 6.5 in
red loam soil. .In both ' profiles it showed a decreasing

trend with depth. However cation exchange capacity was higher in

red loam profile.
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2.2.5 Percentage Base Saturation (PBS)

Percentage base saturation showed a decrease - increase

profile pattern in red loam soil and decreasing trend in laterite

profile. In Red loam soil the values recorded in the four horizon

were 12.43, 8.53, 20.9 and 22.23 percent respectively while the

values for laterite profile 28.97, 18.87 and 18.29 percent

respectively.

2.2.6 Extractable iron

Citrate bicarbonate dithionate extractable iron showed a

decrease-increase profile pattern in red loam soil while in

laterite soil it showed a increasing profile pattern. In red loam

soil the corresponding values were 2.52, 1.51, 2.65 and 1.17

percent while that for laterite soil was 1.86,2.48 and 2.17

percent.

2.2.7 Extractable alunxniun

In both red loam soil and laterite soil it showed a

increase- decrease profile pattern. In the first profile the KCl

extractable Aluminium content was 0.22, 1.526, 0.436, 0.654 cmol

(p^) kg~^ and in the laterite profile the content of Aluminium

was 0.872, 1.308 and 1.084 cmol <p^) kg

2.2.8 Available nitrogen phosphorous and potassiun

In the red loam profile nitrogen content varied from 269 to



298 kgha ^ and the content of phosphorous varied from 15.7 to

79.5 kgha"^. The content of potassium ranges from 1.48 to

59.3 kgha .

In laterite profile the content of nitrogen was 307, 269

and 217' kgha"^ while that of phosphorous was 45.9, 33.7 and 33.8

kgha"^. The content of potassium varies from 2.4 to 49.2 kgha

III KOTTAR&KARA

3.0 Physical properties

In Rottarakara profile the soil was highly gravelly. The

gravel content showed a increase - decrease profile pattern. The

gravel content in the four horizon identified were 66.4, 71.1,

66.9 and 80.12 percent. The coarse sand content range from 36.0

to 40.7 percent and fine sand content ranges from 11.5 to 16.5

percent. Among the fine fractions silt content ranges from 10 to

11 percent while clay content ranges from 35 to 41 percent. The

silt content was almost constant throughout the profile while

clay content showed a increasing trend with depth. Among the

textural ratios the fine sand/ coarse sand ranges from 0.32 to

0.46 and silt/clay ranges from 0.25 to 0.29 and clay ratio ranges

from 1.3 to 1.79. The fine sand/coarse sand ratio showed a

decrease - increase profile pattern while silt/clay ratio was

almost constant and clay ratio showed a decreasing trend with

depth.



3 .1 Single value constant

The single value constants of this profile is presented in

table 2.0. Apparent specific gravity ranges from 0.9&5 to l.U^

and Absolute specific gravity ranges from 1.72.to 2.1'•

The apparent specific gravity showed almost a constant trend

while absolute specific gravity showed a alternate increase-

decrease profile pattern. Maximum water holding capacity

exhibitted the following values in the four horison that is 48.7,

47.8, 52.8 and 51.36 percent. It showed a alternate decrease-

increase profile pattern. Percentage pore space showed a

alternate increase -decrease pattern, with the following

respective values ie 47.7, 53.0, 45.4 and 48.60 percent. While

volume expansion showed a continuously increasing trend with

values ranging from 1.6, 4.9, 4.8 and 4.8 percent respectively.

3.2 Chenical properties

Chemical properties of this soil profile is presented in

table 3.0

3.2.1 Soil reaction:-

The p^iw ranges from 4.4 to 4.8 and pwKCl ranges from 3.4 to

3.9 Both P^w and pft^KCl showed a decreasing trend with a relative
u

shift in "p ranging from -0.8 to -1.1.



3.2.2 Electrical conductivity

The soluble salt concentration expressed as electrical

conductivity is less than 0.3dSm"^ throughout the profile with
little profile variation.

3.2.3 Organic carbon

Organic carbon content ranges between 0.309 to 1.107

percent. In the surface horizon it is 0.918 percent. While in the

next two horizon it increase to 0.99 and 1.107 percent

respectively. In the fourth horizon it decreased to 0.309

percent.

3.2.4 Cation exchange capacity

The cation exchange capacity of Kottarakara profile is

below 4.4 cmol (p"*") kg~^. The corresponding values for the four

horizon are 3.9, 4.3, 4.4, 4.1 cmol (p"^) kg"^. The profile
pattern exhibitted by it is an increasing one. Cation exchange

capacity increases with depth.

3.2.5 Exchangable bases

- The percentage base^ saturation was very low in this

profile. It ranges from 2.37 to 7.84. Among the exchangeable

bases the surface soil showed a high content of calcium followed

by sodium magnesium and potassium»



3.2.6 Extractable iron

The citrate dithionate extractable iron of Kottarakara

profile are 0.24, 0.19, 0.53,and 0.22 percent respectively. It

showed an alternate decrease increase profile pattern .

3.2.7 Extractable AluniniuB

The content of KCl extractable Aluminium in this profile

was 1.971, 2.91, 0.218 and 1.10 cmol (p"*") kg It showed an

alternate increase - decrease profile pattern.

3.2.8 Available Nitrogen phosphorous and potassiun.

The content of Nitrogen in this profile was 280, 278,

298,291kgha~^ and that of phosphorous it is 16.8, 16.8, 11.2 and

16.8 respectively. In case of potassium it ranges from 3.58 to

12.03 kg ha"^.

IV THIRUVALLA

4.0 The physical properties

The granulometric composition and textural ratios of the

Thiruvalla profile were presented in table 1.0.

In the Thiruvalla profile the soil was gravelly with the

percentage of gravel content showing an increasing profile

pattern. The gravel percentage in this profile ranges from 22.il7

to 66.89 percent. The coarse sand content ranges from 7.5 to 11.5



percent with an alternate increase-decrease profile pattern. The

fine sand content were 32.5, 14.5.14.25 and 22.75 percent. It

showed a decreasing profile pattern. Among the fine fractions

silt content ranges from 19 to 23 percent and clay content

ranges from 39.5 to 49.5 percent. The clay and silt content

showed an increasing profile pattern. Textural ratios of this

profile such as fine sand/coarse sand ranges from 1.64 to 4.3,

and silt/clay ratio ranges from 0.45 to 0.54. The values for clay

ratio was 1.52 , 0.96, 0.93 and 1.41 respectively.

4.1 Single value constants

Single value constants of the Thiruvalla profile is

presented in table 2.0. The absolute specifice gravity, apparent

specific gravity, maximum water holding capacity, percentage pore

space and volume expansion of lOOgm soil ranges from 1.4 to 2

— 0.9 to l.Or.. > 37.2 to 65.6 percent 33.8 to 57.8

percent and 2.8 to 5.4 percent respectively.

4.2 Chemical properties

Chemical properties of the Thiruvalla profile is presented

in table 3.0.

4.2.1 Soil reaction

pHw and pHKCl ranges from 4.9 to 6 and 4.1 to 5.2^

respectively '̂ pH ranges from -0.7 to -1.2. The "pH showed an

increasing trend with depth.



4.2.2 Electrical Conductivity

The soluble salt concentration expressed as electrical

conductivity ranges from O.Qlfilto O.dJSfeS'dSm In second and

third horison it exhibitted a high value namely 0.05'dSm ^ and 0. Oi

dSm ^ respectively.

4.2.3 Organic Carbon

The organic carbon content ranges from 0.055 to 0.683 percentage.

It showed a increase-decrease profile pattern with depth.

4.2.4 Cation exchange capacity

The cation exchange capacity showed a slight increase at

first with depth then decreased continuously through out the

profile. It is less than IScmol (p^) kg~^. The corresponding

values in the four horizons is 11.4, 12.2, 9.7 and 8.4 cmol (p^)

.

4.2.5 Percentage base saturation

Percentage base saturation ranges from 11.51 to 32.41

percent. The lowest value of 11.51 percent was noted in the second

horizon while the highest value of 32.41 percent was noted in the

last horizon.
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4.2.6 Exchangeable bases

Exchangeable bases namely potassium, sodium, magnesium

calcium ranges from 1.06 to 11.62, 3.01 to 4.67, 14.59 to 50.25

and 115.85 to 216.15cmol (p^) kg

4.2.7 Extractable Aluninlun

KCl extractable aluminium varies from 0.33 to 1.744 cmol

(p^) kg~^. This showed an alternate decrease - increase profiles

pattern through out the profile.

4.2.8 Extractable iron

The iron content in this profile ranges from 2.8, 2.86,

3.46 and 1.86 percentage respectively. It showed an alternate

decrease-increase profile pattern.

4.2.9 Available Nitrogen Phosphorous and Potassiun

The available Nitrogen in Thiruvalla profile varies from 199*^

to 291 kgha"^. It showed a decreasing trend with profile.

Available phosphorous content varies from 33.71 to 59.X kgha ^
while available potassium ranges from 9.27 to 100.8 kg ha ^.

V PAMPADUMPARA

5.0 Physical Propertice

The granulometric composition and textural ratios of

Pampadumpara soil profile is presented in table 1.0.
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The gravel content of this profile is above 40 percent

through out the profile. The percentage content of gravel varies

from 43.9 to 65.5 percent. It showed an alternate increase-

decrease profile pattern. Coarse sand content ranges between 25.9

and 33.55percent. A decrease in content of coarse sand was noted

through out the profile while fine sand content ranges from 10 to

20 percent exhibiting a profile pattern of alternate increase-

decrease. Clay content ranges from 22.5 to 42.5 percent with an

alternate increase -decrease profile pattern while silt content

ranges from 10.25 to 35 percent showing an alternate decrease-

increase profile pattern. Textural ratios such fine sand/ coarse

sand, silt/clay and clay ratio ranges from 0.3 to 0.8, 0.24 to

0.77 and 1.39 to 2.42 respectively. Coarse sand showed an

alternate increase-decrease profile pattern while silt/clay ratio

and clay ratio showed an alternate decrease-increase profile

pattern.

5.1 Single value constants

The single value constants of Pampadumpara profile was

shown in table 2.0.

The apparent, specific gravity ranges from 0.95 to

1.2 ; r.-jD It was almost constant through out the profile. The

absolute specific gravity ranges from 1.29 to 1.921 It

showed an alternate increase-decrease profile pattern. Maximum

water holding capacity ranges from 25.0 to 51.6 percent. It
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showed an increase in the second and third horizon and in the

last horizon it showed a decrease.

The percentage pore space showed the respective values in

the four horizon that is 49.4, 26.26, 52.4 and 52.19

respectively. It showed an alternate decrease-increase profile

pattern. Volume expansion per lOOgm soil also showed an alternate

decrease-increase profile pattern, with values ranging from 4.3

to 9.7 percent.

5.2 Chemical properties

The chemical properties of Pampadumpara profile is given in

table 3.0.

5.2.1 Soil reaction

The pHw varies from 6 to 6.2 while pH(KCl) ranges between

4.4 to 5.4. The observed shift in pH(^pH) ranges between -0.6

to -1.8. Among the three parameters of soil reaction pHw remain

almost steady throughout the profile. While pH (KCl) increase

with depth.

5.2.2 Electrical conductivity

y

The soluble salt concentration expressed as electrical

conductivity of this profile ranges from 0.08 to 0.2 dSm
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5.2.3 Organic Carbon

The percentage of organic carbon in this profile was 1.338,

1.22, 1.055 and 0.55 percent respectively. A decrease in

percentage of organic carbon was noted through out the profile.

' 5.2.4 Cation exchange capacity

The cation exchange capacity of Pampadumpara profile was

quite high with values ranging from 10.4 to 16.7 cmol (p ) kg ^.
I The profile for pattern exhibitted in this profile for this

property is a decreasing trend with depth.

5.2.5 Exchangeable bases

The exchangeable potassium sodium magnesium and calcium

content of the profile ranges, between 19.9 to 24.59 cmol (p )

kg~^, 2.36'. to 5.78 craol (p"^) kg~^, 39.3 to 64.75cmol (p"^) kg~^
+ _i

and 136.5 to 310.7"cmol (p ) kg . All the above exchangeable

except calcium showed a decreasing profile pattern. Calcium

showed a slight increase at first then decreased continuously.

Considering the variation in horizon, surface soils are rich in

exchangeables.

5.2.6 Percentage base saturation

Percentage base saturation ranges from 21.22 to 31.71

•> percent. The same profile trend as exchangeables is strengthened

by the distribution of percentage base saturation.
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5.2.7 Extractable iron

The citrate dithionate bicarbonate extractable iron ranges

from 0.17 to 0.28 percent. Compared to the second and third

horison a higher content of iron was noticed in the first and

last horison.

5.2.8 Extractable Aluniniun

The KCl extractable Aluminium ranges from 0.216 to l.S^t

cmol (p^) kg It showed a decrease - increase profile pattern.

5.2.9 Available Nitrogen phosphorous and potassiun

The Nitrogen content in this soil showed an increase-

decrease profile pattern. The respective values for the four

horizon are 285,309,199 and 269kgha

In the case of phosphorous the content of phosphorous

decrease with depth. The content of phosphorous ranged from 33.7

to 58.2kgha ^ while potassium showed a decrease in trend. Its

value ranges fron 174.7 to 214.8 kgha

VI ODAKKALI

6.0 Physical properties

GranuJLometric composition and textural ratios of odakkali

profile are presented in table 1.0.
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^ In this profile the percentage of gravel was comparatively low.

The gravel percentage ranges from 21.16 to 27.3 percent. It

showed a profile pattern of increase with depth while the

percentage of coarse sand showed a decreasing trend with depth.

The respective values for coarse sand contant in this profile was

, 52.5, 32.2 and 30 percent. Fine sand and silt showed a

profile pattern of alternate range and increase with depth. The

^ percentage of fine sand ranges from 11 to 15.22 percent while the
silt content ranges from 10.5 to 22.5 percent. The clay content

showed in alternate increase and decrease with depth. The

percentage of clay ranges from 20 to 35 percent. Among the

textural ratios fine sand/coarse sand increases down the profile

with a values ranging from 0.17 to 0.51 while the silt/clay and

the clay ratio showed an alternate decrease and increase profile

pattern. The silt/clay ranges from 0.3 to 0.9^ and the clay ratio

ranges from 1.53 to 4.21.

6.1 Single value constants

The singlevalue constant of this profile is shown in table

2.0. The single value constants namely apparent specific gravity

absolute specific gravity, maximum water holding capacity,

percentage pore space and volume expansion varies from 1.124 to

0.818: . , 1.52 to 2.44 ^ 38.8 to 84.5 percent, 53.6 to

58 percent and 2.6 to 4.84 percent respectively. The apparent

V specific gravity showed a increase and decrease pattern while the

volume expansion showed an alternate increase-decrease profile
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pattern. Abso"iute specific gravity showed an opposite trend.

Maximum water holding capacity and'percentage pore space increase

with depth.

6.2 Chenical properties

^ The chemical properties of this profile is shown in
' table 3.0.

6.2.1 Soil reaction

The pHw varies from 4.4 to 4.9 while pH(RCl) ranges between

3.8 to 4.1. The observed shift in pH CpH) ranges between 0.5

to -1.

' Among the three parameters of soil reaction the pHw

showed decrease in trend while pH (KCl) and pH showed an

alternate decrease - increase profile pattern.

6.2.2 Electrical conductivity

The salt concentration expressed as electrical conductivity

is less than 0.3 dSm"^ through out the profile.

6.2.3 Organic carbon

The organic carbon content in the surface horizon is 1.71

percent while in the second and third horizon it decrease to 1.52

and 0.75 percent respectively.
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6.2.4 Cation Exchange Capacity

The cation exchange capacity of this profile is above 7

cmol (p^) kg~^. It ranges between 7.2 to 7.8 cmol (p^) kg
showing an alternate increase-decrease profile pattern.

6.2.5 Percentage Base Saturation

It ranges from 6.6 to 30.88 percent. The highest CEC of 30.88

is recorded by surface horizon toid much lower values are recorded

with lower horizon.

6.2.6 Exchangeable bases

The exchangeable potassium sodium magnesium and calcium

content of this profile ranges 0.84 to 3.33 cmol (p^) kg 4.38

to 5.98 cmol (p"^) kg~^, 4.15 to 45.9 cmol (p"^) kg~^ and 51.2 to
167.1 cmol (p"*") kg~^ respectively. Compared to the underlying

horizons the surface soil is rich in exchangeable bases.

6.2.7 Extractable iron

The citrate dithionate:- bicarbonate extractable iron ranges

from 1.8 to 2.79 percent. It showed a profile of alternate

increasing -decreasing one.

6.2.8 Exchangeable Aluninlun

The KCl extractable Aluminium is 0.218 to 1.744 cmol (p"^)

kg"^. Unlike the iron content the Aluminium content showed an

alternate increase-decrease profile pattern.



6.2.8 Available Nitrogen Phosphorous and PotassiuB,

The available nitrogen and phosphorous showed a similar

profile pattern of decreasing trend with depth. The available

Nitrogen ranges from 170 to 282kg ha~^ and available phosphorous
content ranges from 22.4 to 26.9 kg ha while the profile

pattern exhibitted by potassium is dreceasing trend. Its value

ranges fom 7.39 to 29.12 kgha

VII KAHNARA

7.0 Physical properties

The granulometric composition and textural ratios of Kannara

soil profile is presented in table 1.0.

Among the physical properties the gravel percentage of this

profile was comparatively less. The gravel content ranges from

13.9 to 30.4 percent. The percentage of coarse sand ranges from

25.5 to 40.3 percent. The percentage of coarse sand was high in

the surface soil. The fine sand content ranges from 0.7 to 17.17

percent. The values for percentage of clay in this profile is

12.0, 20, 57.5 and 40 percent. The silt content ranges from 5 to

37.5 percent. Among the textural ratio the fine sand/coarse sand

and silt/clay showed an alternate increase-decrease profile

pattern. The fine sand/coarse sand ranges from 0.33 to 0.66 while

silt/clay ratio ranges from 0.09 to 3.0. The clay ratio

decreases with depth. Its value ranges from 0.69 to 6.54.
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7.1 Single value constants

The single value constant of this profile is shown in table

2.0. The apparent specific gravity, the absolute specific gravity

showed the following values 1.1 to 1.2 and 1.621 to 2.04^ • .

respectively. The apparent specific gravity was almost constant

throughout the profile while the absolute specific gravity showed

an alternate decrease -increase profile pattern. The maximum

water holding capacity ranges from 34 to 46.9Apercent and the

percentage pore space ranges from 34.l!6Tto 47.32. percent. The

volume expansion showed an alternate decrease-increase profile

pattern with the values ranging from 2.13to 12.93percent.

7.2 Chenical properties

The chemical properties of the Kannara profile is shown

in Table 3.0.

7.2.1 The soil reaction

The pHw ranges from 4.9 to 5.2 while pH(KCl) ranges from 3.8

to 4.4. The observed shift in pHC^pH) ranges from -0.8 to -1.3.

7.2.2 Electrical conductivity

The soluble salt concentration expressed as electrical

V conductivity is below 0.3dSm
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7.2.3 Organic Carbon

The organic carbon content ranges from 0.225^0 0.51) percentage.

In this profile the surface soil is rich organic carbon compared

to the underlying horizons.

7.2.4 The Cation Exchange Capacity

The cation exchange capacity of the Kannara profile is

comparatively higher with the values ranging from 6 to 8.9 cmol

(p^) tig The profile pattern exhibited by this property is an

increasing trend with depth.

7.2.5 Exchangeable Bases

The exchangeable potassium, sodium, magnesium and calcium

showed almost similar profile pattern of alternate decrease-

increase with depth. The Exchangeable potassium ranges from 8.18

to 12 cmol <p^) kg The exchangeable sodium and magnesium

ranges from 2.6 to-6.9 cmol^(p^) kg ^ and 12.5 to 49.5 cmol <p^)

kg"^ respectively. The content of calcium is comparatively higher

with values ranging from 120.3 to 204.8 cmol <p^) kg

7.2.6 Percentage Base Saturation

The percentage base saturation range from 24.d to 39.1^

percent It showed a similar profile pattern as that of the

exchangeable bases.



1.2.1 Extractable iron

The citrate dithionate-bicarbonate extractable iron ranges

froKi 1.5^1 to 2.09 percent. It showed a profile pattern of

alternate increase-decrease with depth.

7.2.8 Extractable Aluiiiniuii

The extractable aluminium also showed a similar profile

pattern as that of extractable iron. The aluminium content ranges

from 0.218 to 1.308 cmol (p^) kg ^.

7.2.9 Available Hitrogen, Phosphorous and potassium

Available nitrogen content ranges from 196 to 264 kgha

The content nitrogen increase with depth. Available phosphorous

ranges from 44 to 179 kgha"^. It showed alternate increase -

decrease profile pattern while the available potassium content

ranges from 76.18 to 111.6 kgha

VIII VELLAKIKARA

8.0 Physical properties

The granulometric composition and textural ratios of

Vellanikkara profile is presented in table 1.0.

In this profile the gravel content was comparatively high

and showed a profile pattern of increasing trend with depth.

The gravel percentage ranges from 39.30 to 58.5 percent. The



coarse sand content showed a alternate decrease - increase

profile pattern. The content of coarse sand varies from 30.11 to

42.7 percent. The fine sand content showed an alternate increase-

decrease profile pattern. It ranges form 10.1 to 14.6 percent.

Among the finer fractions the silt content increases continuously

with depth, while the clay content showed a decrease in the

second and third horizon but increase in the fourth horison. The

silt and clay content ranges from 9 to 17.5 percent and 21.25 to

34.25 percent respectively. Among the textural ratios the fine

sand/coarse sand showed an increase - decrease profile pattern

with • values ranging from 0.34 to 0.61. The silt /clay and the

clay ratio increased with depth. The silt/clay ranges from 0.37

to 1.6 and the clay ratio ranges from 2.58 to 3.10.

8.1 Single value constants

The single value constants of Vellanikkara profile is

presented in table 2.0. The apparent specific gravity showed a

decrease - increase profile pattern with values ranging from

0.713 to 1.008 The absolute specific gravity showed a

increase in the second horizon and then decreased continuously

with depth. The absolute specific gravity ranges from 1.619 to

2.24 ; - The maximum water holding capacity and the

percentage pore space showed similar trend of increase in the

second horizon and then decrease in the following horizon. The

maximum water holding capacity ranges from 42.5 to 80.83 percent.

The percentage pore space ranges from 38.5 to 61.86 percent. The
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volume expansion of this soil increase continuously with depth

with values ranging from 1.52 to 7.01 percent.

8.2 Chenical Properties

The chemical properties of Vellanikkara profile is

presented in Table 3.0.

8.2.1 Soil Reaction

The pH^ and pH(KCl) increased continuously with depth. The

respective values for pH^ and pH(KCl) are 4.9, 5.6, 5.4, 5.5 and

3.5, 3.8, 3.9, 4.6 respectively. The observed shift in pH (^pH)

ranges from -1.2 to -1.9.

8.2.2 Electrical Conductivity

The electrical conductivity of this soil is below 0.3dSm

8.2.3 Organic Carbon

The organic carbon content decreased continuously with

depth. The surface horizon recorded a carbon content of 1.296

percent while in the lower horizon it ranges from 0.246 to 0.708

percent.

8.2.4 Cation Exchange Capacity

The respective values of Cation exchange capacity for the

soil profile are 7.2, 5, 7.4 and 6.2 cmol (p^) kg It showed

an alternate decrease-increase profile pattern.
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8.2.5 Exchangeable Bases

Among the exchangeable bases Potassium showed an alternate

decrease-increase profile pattern while exchangeable Sodium,

Magnesium and Calcium increased continuously with depth.
Considering the variations in horizons the surface soil are less

rich in exchangeables. The exchangeable Potassium ranges from

3.38 to 6.76 cmol (p"^) kg~^ while exchangeable Sodium, Magnesium
and Calcium ranges from 4.08 to 7.02, 15.4 to 44.0 and 86.6 to

178.5 cmol (p"^) kg"^ respectively.

8.2.6 Percentage Base Saturation

The percentage base saturation of the soil ranges from 14.7

-to 39.2 percent. The profile pattern =-exhibitted by this

parameter is that of an alternate increase-decrease one.

8.2.7 Extractable Iron

The citrate dithionate - bicarbonate extractable iron

ranges from 0.205 to 3.1 percent. The content of iron decreased

continuously with depth,

8.2.8 Extractable Aluminiun

The KCl extractable aluminium in the surface

soil was 0.76 cmol (p"^) kg"^ while in the lower horizon it
showed a constant value of 0.109 cmol ^p ) kg



8.2.9 Available Nitrogen, Phosphorous and Potassium

The available Hitrogen content showed an alternate

decrease-increase profile pattern. Its content ranges from 269

to 296kgha~^. The Phosphorous content decrease continuously with

depth. The content of Phosphorous ranges from 45.9 to 79.5kgha

The Potassium content showed a value of 33.6, 30.5, 59.02 and

29.5kgha"^.

IX THAVAKUR

9.0 The physical properties

The granulometric composition and textural ratio of Tavanur

soil profile is presented in table 1.0.

This soil profile was highly gravelly with 50 percent and

more of gravel content. The coarse sand content decreased

continuously with depth. The percentage of coarse sand in this

profile are 39.0, and 26 respectively. The fine sand

content, silt content and clay increased continuously with depth.

The respective values for fine sand, silt and clay are 10.5,

11.5, 12.8 and 16.5, 20.15, 27 and 29.8, 30.5, 30.5 respectively.

The fine sand/coarse sand content ranges from 0.27 to 0.79

It showed an increasing trend with depth. The silt/clay ratio

showed an alternate decrease - increase profile pattern. Its

value ranges from 0,55 to 0.66. The clay ratio decreases with

depth with values ranging from 1.89 to 2.21.



9.1 Single value constants

The single value constants of Tavanur profile is shown in

table 2.0. The apparent specific gravity, the absolute specific

gravity, the maximum water holding capacity, the percentage pore

space ranges from 0.8 to 1.4 i' 1.70 to 2.35; , 29.9 to

32.8, 42.3 to 45.6 and 5.61 to 10.9 percent respectively.

9.2 Chemical Properties

The chemical properties of this soil is presented in

table 3.0.

9.2.1 The soil reaction

The pH(^ and pHCKCl) ranges from S-o to 5.1 and 4.^ to 5.2

respectively.The observed shift in pH("pH)ranges from-0.1 to -0.5

9.2.2 Electrical Conductivity

The soluble salt concentration is below 0.3 dSm ^

9.2.3 Organic Carbon

The content of organic carbon was high in the surface

horizon It ranges from 0.309 to 0.666 percent respectively.

9.2.4 Cation Exchange Capacity

The cation exchange capacity was high in the surface horizon

and in the fourth horizon . The respective values for this



parameter in this soil were 3.7, 2.0 and 5.7 cmol (p^) kg ^
respectively.

9.2.5 The Exchangeable Bases

The exchangeable potassium and magnesium showed a similar

profile pattern. They increased continuously with depth. The

potassium content ranges from 2.69 to 8.4 cmol <p^) kg ^ while

the magnesium content ranges from 25.8 to 44.65'cmol (p^) kg ^.

The exchangeable sodium ranges from 4.97 to 6. cmol (p^) kg

The calcium content showed an alternate increase- decrease

profile pattern with values ranging from 59.1 to 127.3 cmol (p"*^)

kg"^.

9.2.6 Percentage Base saturation

The percentage base saturation ranges from 31.7 to 49

percent. It exhibitted a profile pattern of alternate increase^

decrease with depth.

9.2.7 Extractable iron

The extractable iron showed an alternate decrease -increase

profile pattern with values ranging from 0.383to 0.645'percent.

9.2.8 Extractable Aluninium

The extractable Aluminium decreases with depth. Its content

ranges from 0.218 to 1.09 cmol (p^) kg



9.2.9 Available Nitrogen, Phosphorous and Potassiun

The Available Nitrogen content and the available phosphorus

content ranges from 259 to 269. and 38 to 140 kgha ^ respectively.

The available potassium ranges from 9.27 to 47.86 kgha

X CALICUT

10.0 Physical properties

The granulometric composition and textural ratios of

^ Calicut profile is presented in Table 1.0.
I

- The percentage of gravel content in this profile was quite

high in the surface soil and the last horizon. The gravel content

in the four horison were 47.2, 45.9, 63.5 and 33.9 percent. The

content of coarse sand increase in the 2^*^ horizon and then

decreased continuously. The coarse sand content ranges from 10 to

^ 35 percent. the fine sand content ranges from 6.1 to 11.6

percent. It showed an alternate decrease - increase profile

pattern. While the finer fraction namely the silt and clay

content showed a continuous.increase with depth. The clay content

ranges from 32.5 to 62.5 percent and silt content ranges from 8.2

to 21 percent. Among the Textural ratios the Fine sand/Coarse

sand ratio showed an alternate increase- decrease with depth.

While clay ratio decreased with depth. Fine sand/coarse sand

> ratio ranges from 0.28 to 0.61, silt/clay ratio ranges from 0.19

to 0.35, and clay ratio ranges from 0.56 to 1.64.
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10.1 Single value constant

Among the single value constants the apparent specific

gravity, absolute specific gravity and percentage pore space

showed a similar profile pattern of alternate increase

decrease trend. The above parameter ranges from 0.76 to 1.1 , 1.1

to 2.3 and 33.5 to 57.8 percent respectively. Maximum

water holding capacity ranges from 44.8 to 54.26 percent while

volume expansion of lOOgm soil ranges from 3.11 to 6.6 percent.

10.2 Chenical properties

The chemical properties of Calicut profile is presented in

table 3.0.

10.2.1 Soil reaction

' I

The pWw ranges from 4,8 to 5.2 and KCl ranges from 3.8

II ti
to 4.4. The observed shift in pHCp^i) showed a increasing trend

with depth.

10.2.2 Electrical Conductivity

The soluble salt concentration expressed as electrical

conductivity is very low, O.OldSm ^ and it was constant

throughout the profile.
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10.2.3 Organic Carbon

Organic Carbon content was low in the surface soil and last

horizon. While in the second and third horizon its value was

high. Organic carbon content ranges from 0.33 to 1.467 percent.

10.2.4 Cation exchange capacity

The cation exchange capacity was above 5 cmol (p^) kg ^

throughout the profile. It showed a decreasing trend with depth

with values ranging from 5.8 to 7.9 cmol (p^) kg

10.2.5 Exchangeable bases

The exchangeable potassium, sodium magnesium and calcium in

this soil ranges from 1.7 to 15,6, 4.1 to 31.1, 13.2 to 58.6,

24.35 to 68.0 cmol (p"*") kg~^. The exchangeable potassium sodium

showed an alternate increase - decrease profile pattern, while

Exchangeable calcium increased at first and then decreased

continuously.

10.2.6 Percentage base saturation

The percentage base saturation showed an alternate

increase-decrease profile pattern with values ranging from 9 3^ to

28.1 percent.
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10.2.7 Extractable iron

The citrate dithionate bicarbonate extractable iron showed

an alternate increase - decrease profile pattern with values

ranging from 1.58 to 3.07 percent.

10.2.8 Extractable Aluninium

The KCl extractable aluminium ranges from 0.218 to 4. 3X.

cmol (p^) kg~^. It also showed a similar trend with as

extractable iron. An alternate increase-decrease profile pattern

was exhibitted by aluminium also.

10.2.9" Available Nitrogen, phosphorous and potassiun

Available nitrogen content showed an alternate decrease

increase profile pattern with values ranging from 197 to

311kgha~^. Available phosphorous ranges from 24.6 to 36.9

kgha Available potassium ranges from 14.82 to 134.6kgha

XI &MBALAVAYAL

11.0 Physical Properties

The Granulometric composition and textural ratios of

Ambalavayal profile is presented in table 1.0. The content of

gravel in this profile ranges from 12.7 to 36.3 percent. The

gravel content showed a decrease in third horizon while in the

rest of the horizon it was about 30 percent. The percentage of



coarse sand decreased continuously with depth". It ranges from

18.70 to 24.1 percent. The fine sand content showed an alternate

increase decrease profile pattern with values ranging from 19.7

to 21.5 percent. The silt and clay content ranges from 11 to 25

percent and 30 to 45 percent respectively.

Among the textural ratios the Fine sand/coarse sand ratio

increased with depth. With values ranging from 0.82 to 1.09. The

-'clay ratio ranges from 1.1 to 2.2.

11.1 Single value constants

The single value constants are presented in table 2.0. The

apparent specific gravity showed a constant value of upto

the third horizon and in the last horizon it decreased to

0.957i- I.'/. The absolute specific gravity showed a value of

1,65, . in all the horizon except in the third horizon where

it increased to 1.88 ' The maximum water holding capacity

ranges from 50.2 to 58,4 percent with increase in depth. The

percentage pore space and volume expansion of lOOgm soil ranges

from 37.7 to 51.6 percent and 1.84 to 5.8 percent respectively.

11.2 Chenical Properties

The chemical properties of this profile is shown in

table 3.0.
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11.2.1 Soil Reaction

rt,

The pV'w and pi* Rcl showed an increase with depth. pf#w ranges

from 4.2 to 4.9 while pffKCl ranges from 3.5 to 3.8. The observed

shift in pH("p) ranges from -0.7 to -1.3.

11.2.2 Electrical conductivity:-

The soluble salt concentration measured as electrical

conductivity ranges from 0.04 to 0.06 dSm

11.2.3 Organic Carbon

The percentage of Organic Carbon in the four horizon of

this profile were 1.1, 0.6, 0.1 and 0.3 percent respectively.

11.2.4 Cation exchange capacity

The cation exchange capacity was high in the surface

horizon, then it decreased down the profile. The cation exchange

capacity in the four horizon are 7.5, 8.3, 7.1, and 6.4 cmol (p^)

kg ^ respectively.

11.2.5 Exchangeable bases

The exchangeable potassium sodium calcium and magnesium

ranges from. 2.23 to 11.69, 1.67 to 26.73, 5.7 to 38.4 and 38.5

to 65.1 cmol (p^) kg~^ respectively.



11.2.6 Percentage base saturation

The percentage base saturation showed an alternate decrease

and increase pattern it ranges from 7.86 to 21.4 percent.

11.2.7 Extractable iron

The citrate dithionate bicarbonate extractable iron ranges

from 1.1 to 1.5 percent. It showed an alternate decrease increase

profile pattern.

11.2.8 Extractable Aluniniun

The KCl Extractable aluminium ranges from 0.23 to 1.3X cmol

(p"^) kg~^. The Extractable aluminium showed a decrease with

depth.

11.2.9 Available Nitrogen phosphorous and potassiun

Available nitrogen content of this soil ranges from 257 to

300kgha~^ and available phosphorous ranges from 20,1 to

95.2kgha~^. The available potassium ranges froml02.14 to 19.46

kgha

XII PILICODE

12.0 Physical Properties

The granulometric composition and textural ratios of Pilicode

profile is presented in Table 1.0.
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The soils of this profile was gravelly with gravel percentage

above 60 percentage. The content of gravel in the four horizons

characterized are as follows, 70.1, 68.4, 70.6, 69.6 percent. It

showed a alternate decrease-increase profile pattern. The

percentage of Coarse sand ranges from 21 to 33.8 percent. The

fine sand and silt content showed an alternate decrease -

increase profile pattern. Their content ranges from 9.59 to 20.5

and 12 to 22 percent respectively. The clay content showed an

alternate decrease - increase profile pattern. Clay content in

this profile ranges from 30 to 36 percent. All the three

textural ratio namely fine sand /coarse sand, silt/clay and clay

ratio all showed a similar profile pattern of alternate increase

- decrease one. The range values for the above ratios are 0.3 to

0.98, 0.34 to 0.72 and 1.6 to 2.08.

12.1 Single Value Constants

The single value constant are presented in Table 2.0. The

apparent specific gravity ranges from 0.9 to 0.95 .It was

almost constant through out the profile. The absolute specific

gravity ranges from l.'S9 to 1,85'"" . The maximum water

holding capacity ranges from 49.01 to 56.2 percent. It showed an

alternate increase - decrease profile pattern. Percentage pore

space and volume expansion of 100 gm soil increase continuously

with depth. Their value ranges from 45.9 to 57.5 and 2.6 to 4.8

percent respectively.
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12.2 Chenical Properties

The Chemical properties of this profile is presented in

table 3.0.

12.2.1 Soil Reaction

The pHw and pHKCl of Pilicode profile ranges from 4.9 to

5.4 and 3.9 to 4.1. The observed shift in pH showed an alternate

increase—deerease profile pattern vjith values ranging from 0.8

to -1.5.

12.2.2 Electrical Conductivity

The soluble salt concentration expressed by electrical

conductivity is below 0.03dSm ^

12.2.3 Organic Carbon

The content of organic carbon in this soil ranges from

0.06 to 2.43 percent. The surface soil is rich in organic carbon

content and it decreased with depth.

12.2.4 Cation Exchange Capacity

The respective values for Cation exchange capacity in the

soil were 9.3, 8.2, 5.6 and 2.8 cmol <p*^) kg^K It continuously
decreased with depth.
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12.2.5 Percentage base saturation

The percentage base saturation is below 50 percent

throughout the profile. It ranges from 15.4 to 16.9 percent.

12.2.8 Exchangeable Bases

Exchangeable Potassium, Sodium, Calcium and Magnesium

ranges from 0.74 to 3.46, 4.87 to 4.97, 35.6 to 121.5 and 4.67 to

26.48. percent respectively.

12.2.7 Extractable Iron

The citrate dithionate bicarbonate extractable iron was

comparatively high in this profile with values ranging from 4.2

to 6.5 respectively.

12.2.8 Extractable Aluminium

The KCl extractable Aluminium ranges from 0.436 to 1.09

cmol (p^) kg~^. It showed a decreasing trend with depth and then

increased continuously.

12.2.9 Available Nitrogen, Phosphorous and Potassium

Available Nitrogen content decreased continuously with

depth. Its value ranges from 174 to 298 kgha While available

Phosphorous showed an alternate decrease - increase profile

y pattern. The content of phosphorous ranges from 22.4 to 26.8

kgha"^. The content of potassium ranges from 8.50 to 30.4 kgha
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DISCUSSIOH

J Soil classification is the basis for agrotechnology transfer

and for national and regional planning. Soil Taxonomy is one of

the well accepted and popular system of soil classification

through which soil informations can be communicated globally.

Agricultural research station under Kerala Agricultural

University and CWRDM Calicut have been located in the important

representative land resource areas of the state. All these

stations have valuable treasure of research results perfected by

the efforts of dedicated scientists over years. These perfected

modules of research are well appreciated and accepted by the

farming community of the state, Nationally and to some extent

globally also Soil Taxonomy of these sites are highly essential

for their world wide communication appreciation, application and

follow up. Hence in the present study one representative upland

profile each from the 11 research station under Kerala

Agricultural University and CWRDM, Calicut were examined,

described, analysed for physical , chemical and mineralogical

properties and classified as,per Soil Taxonomy (USDA, 1975).

All the upland profiles studied lies between the latitude

8®5 'and longitude 77" 75' but elevations range from 20m to 600m

above MSL. Mean annual rainfall ranges between 1646mm and mean

annual temperature ranges between 24®C and 27°C. Micro topography

is flatfeoniidsloping and steep sloping. Surrounding land forms are
V.

undulating and rolling. Parent materials^ is lateritic alluvium on

- J
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residual laterite or granitic gneiss materials of archean age.

Rolling or undulating topography of the profile sites provides

good drainage which is a pre requisite for laterisation (Ranter

and schwertmann, (1974).

Field observation and description is a semiquantitative but a

valuable indicator of important physical and chemical soil

conditions.

All the soils are gravely with a component having a diameter

in excess of 2mm which make considerable part of soil matrix

except Balaramapuram. Presence of gravels reduces the volume of

soil that can be explored by roots and consequently water that

soil can supply to crops. Water shortages develops more rapidly

in these gravely soils.

Red, reddish brown, reddish yellow soil colours are

characteristic of intense weathering and emphasize the well

aerated condition that prevails. Brown, greyish brown and black

colour observed because of the humified organic matter coatings.

Reddish yellow of the argillic B horizon is as a result of the

process of the dehydration of iron compounds in the prevalent

long dry season. Distinct iron mottling observed indicate zone of

past ground water table fluctuations. At Pampadumpara the

extended black colour is due to leached surface soil and humus

along former root channels.
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Homogeneity of the profile at Balaramapuram, Vellayani I and

Thiruvalla is both due to intensity of mixing and uniformity of

the material source. Uniformity can also be due to deep

weathering of homogenous parent rock in stable environment and

prolonged sedimentation. The latter are thus dependent on the

parent material which is a geological datum. The lack of abrupt

horizon boundary observed in many profiles maybe due to

uniformity of soil material and biological activity. The uniform

texture resulted in the root zones is related to the physical

properties which in turn govern the crop production environment,

coarse reddish mottles, indurated iron nodules observed in the

subsurface are indications of wetness in the past.

Decrease in sand with depth observed in all profiles is due

to advancing of laterisation process. Silt distribution pattern

is indicative of disrupted sedimentation and non uniform

weathering. The observed higher content clay with depth is due

to mechanical elluviation with a higher migration of clay

colloids. Silt/clay ratio is an index of weathering and as such

lower values observed in all the profiles in the B horizon

indicate low degree of ferralitisation.Based upon this ratio the

profiles can be arranged in the order of decreasing weathering

degree. Calicut > Kottarakara > Balaramapuram > Vellayani I >

Pampadumpara > Ambalavayal > Thiruvalla> Pilicade > Vellayani II

> Tavanur > Odakkali > Vellanikara > Kannara,



Clay ratio is least at vellayani I and maximum at calicut.

Critical comparison of the ratio revealed that non clay fraction

is maximum at Vellanikkara and least at Ba1aramapuram and

vellayani while at Calicut the clay fraction is higher than the

non clay fractions. The observed difference is due to the

difference in clay content formed by weathering from the non clay

fractions.

The observed variations in bulk density, particle density

pore space and water holding capacity in the profiles are

expressions of physical conditions of the soil which in turn have

been resulted by the laterisation process and clay migration tq

lower strata.

Volume expansion is due to clay bulge which is lesser in

the surface horizon of Kottarakara, Vellanikkara and Calicut, du^

to higher content of clay fractions. Surfaces of these profile

are comparatively gravely. The observed lower volume expansion

at all the profiles is due to higher clay fractions rich in non

expanding kaolinitic type of clay minerals.

Drop in pH KCl from pHw is a clear indication of the

comparative extend of laterisation which is very low at
Pampadumpara. This is due to the lower acidity ie higher

aluminium ion concentration.

Lower electrical conductivity of all the profiles and the

profile pattern observed indicate intensive leaching operating in
these soils. Intensive leaching coupled with acidic pH are

activators of the laterisation process and kaolinite mineral
formation. CEC is less than 16 cmoKp )kg except at the surface
of Pampadumpara and PBS is below 47 percent which is due to the

12G
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above processes. The lower CEC values is due to clay enrichment

with low active clay minerals. Organic matter is found to

inhibit^ the ferral1itisation even in the conducive laterite

environment of the state. Shwertanann (1966) and Walker et al

^19^9) have observed a negative relationship between organic

matter content and induration, Sivadasan (1989) reported a

negative correlation between Fe (d) and organic matter (—0.4697).

This positive correlation with clay (+0.4607) confirms that iron

moves along with clay colloidal fractions down the profile. But

the extent of laterisation cannot be discussed merely on the

basis of the level of organic matter in the soil. The fertility

status of the profiles falls in the low status with regard to

the available NPK except Pampadumpara and certain surface soils.

Close examination of the type and content of minerals in the

fine sand fraction of profiles (plates 26 to 36) suggest that all

these soils are formed from the same parent material namely

granitic gneiss. Weatherable minerals such as feldspars and

micas are found at Pampadumparaj Ambalavayal and Kannara only.

This suggest their comparative lesser weathering. The

preponderance of quartz at the expense of feldspars and

ferromagnesium minerals is indicative of highly weathered nature

of these soils. The predominance of quartz is due to selective

accumulation on account of its resistance to weathering. The

occurrence of resistant minerals like Zircon invariably in all

profiles except at Pampadumpara and Ambalavayal is suggestive of

its residual accumulation.



X-ray dif"fraction of clay fraction showed the predominance of

kaolinitic minerals in all the profiles. Presence of 2:1

minerals and chlorite was comparatively higher at Pampadumpara,

Ambalavayal and Kannara. Kaolinisation develops when les. iv^e

accelerates and the medium becomes acid (Millot 1970). Chlorite

content is comparatively high at Kannara. Illite and chlorite are

reported to be common minerals. Poor drainage, moderate chemical

activities may be the reason for its existence at Kannara while

it is vulnerable in the les ivage prevailing condition in the

acidic environment of other profiles, Laterisation conducive

factoocf study sites^namely heavy rainfall and high temperature
favour the clay mineral suite in these soils.

Except Pampadumpara all the other profiles satisfy the

requirement for an Ochric epipedon. Dchric epipedon is usually

encountered in a humid tropical situation where the climate and

geomorphic environment accelerates intense leaching and

translocation of clay, organic matter and finer fractions to the

lower strata. The same process impart an extended organic matter

coated layer to the subsurface at Pampadumpara. As it does not

satisfy the requirements of a moliic, umbric, and plaggen

epipedon, it is accommodated in the cambic horizon which is an

endopedon.

Except Vellanikkara and Pilicode profile the clay

translocation to the B horizon qualifies them to be a developed

argillic horizon kandic horizon. At the Vellanikara and

i.
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p
O

O

o

O Dystropepts.

C

O Irrespective of the profiles the soils exhibited the same

^ family character isohyperthermic, temperature regime indicating

that the mean annual temperature is Inore than 22''C and the

difference between MAST and MAWT is letothan though the

^ Pampadumpara and Ambalavayal profiles qualified to be
O

Pilicode profiles it is partially developed. The development of

the argillic horizon is seen clearly in their thin section.

(Plates 24-26). The field morphology and laboratory data keys in
Balaramapuram profile to the subgroup Kandic Haplustalf while at

Rannara and Ambalavayal it is Haplustalf. Typic Kandiustults

accommodates the profiles at Vellayani, Kottarakara, Vellanikara»

Pilicode and Calicut. While the Thiruvalla and Odakkali

qualifies to be members of Tropustult subgroup. The Tavanur

profile is accommodated in an unique subgroup petroferric

O

o

o

o

o

o

o

hyperthermic as the difference in MAST and MAWT is above 5"C.

Other family parameters accommodating particle size and

mineralogy classes, qualifies the profiles at Balaramapuram,

Vellayani, Rottarakara, Pilicode, Calicut and Tavanur to be fine

^ loamy to clayey Raolinitic. At Kottarakara, Vellanikara,
O Pilicode and Calicut the skeletal nature is another family

character. At Thiruvalla, Pampadumpara, Kannara and Ambalavayal

^ the mineralogy is mixed revealed by XRD analysis (Fig.2) .
P

O

o

O the same category with a specific difference in their
O

o

o

By the family level classification these profiles falls under
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mineralogical character. The Kaolinitic mineralogy is indicative

of low fertility and warns careful management practices for

increased crop production like split application of fertilizers

as the clays are very low active. The crop performance and

perfected research results are to be gathered and interpreted

from these research stations and centres as a follow up future

line of work. The present study gives a soil basis with their

taxa for the global communication and appreciation of valuable

research results.



plate No 36

k

argillic/kandic horizon of Cal.c

i'under plane polarised light lOOx.

— . of f erriargil Isn inphotomicrograph

hnri-on of Kannara soil profile.argillic/kandic hori..pn

under plane polarised_1ight .gf lOOx-
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^Plate No 3S Photomicrograph of ferriargi11 an in the argillic

' ~i
ihorizon of Odakali soil profile under plane

! polarised~^Light mgf lOOx..
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SUMMARY AND CONCLUSIONS

A study was undertaken to classify the representative upland

soil profiles, from the Agricultural Research Statioj^ and from

CWRDM, Calicut, One representative soil profile from each

location were described infield and samples analysed for their

physical, chemical and mineralogical properties.

The Salient observations from this study is presented below;-

1. Geologically all the soil profiles from 12 locations

representing different land resource areas of the state are

developed from the granite gneiss of Archean .age. This is

evident from the uniform granulometric composition, bulk density,

soil colour and the types and distribution of fine sand minerals.

2. Though the soil profiles are exposed to different climates

mainly due to the manifestation of altitude, all locations seem

to fall within the limits with regard to geology, geomorphology

and climate condusive for ferral1itisation.

3. The soil at Pampadumpara are not subject to severe movements

and hence comparatively younger others are forced to be more

weathered.

4. The low temperature and organic matter reduces the extend of

laterisation at Pampadumpara, Ambalavayal in spite of hiah

rainfal1.
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5. The proportion o"f gravel is higher in all . profiles except

Balaramapuram. Maximum nonclay•fractions is found at Vellanikkara

and least at Balaramapuram and Vellayani. At Calicut the clay

fraction is higher than nonclay fractions.

6. Based upon the silt/clay ratio the soil profiles may be

placed in order of decreasing weathering degree Calicut >

kottarakara > Balaramapuram > Vellayani I > Pampadumpara >

Ambalavayal > Thiruvalla > Pilicode > VellayaniII> TTftfenur >

Odakkali > Vellanikkara > Kennara.

7. CEC of all profiles are less than 16 cmol i^) Ig ^ except at .

the surface of Pampadumpara.

8. Percentage of Base Saturation (PBS) is below 47 in all

profiles indicating severe isaching and acidic pH which activate

ferralliti. s lation.

9. Organic matter is found to inhibit the laterisation process

in these profiles as is observed at Pampadumpara, Odakkali and

Pilicode.

10. All the profiles are formed from same parent material namely

granite gneiss, revealed by Single grain Mineralogy. All the

profiles are highly weathered except at Pampadumpara, Ambalavayal

and Kannara.

11. A csmbic endopedon is present at Pampadumpara while all the

other profiles satisfy for an ochric epipedon and argi11ic/Kandic

endopedon.

r
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12. Irrespective of the profiles of the soil moisture regime is

ustic and temperature regimes isohyperthermic except Pampsdumpara

and Ambalavayal where it is with a hyperthermic temperature

regime.

13. Balaramapuram, Vellayani, Kottarakara, Pilicode, Calicut and

Tavanur . profiles are fine loamy to clayey Kaolinitic at

Kottarakara, Vel1anikkara, Pilicode and Calicut the skeletal

family parameters is a unique charactor.

14. The clay mineralogy at Pampadumpara, Ambalavayal and

Thiruvalla is mixed with appreciable amounts of 2:1 expanding

minerals.

15. Based on the available information and results of the

present study, keys the profile in to the following taxa as per

Soil Taxonomy (1975).

1. Balaramapuram

2. Vel1ayani

3. Thiruva 11 a

4. Odakkali

5. Kottarakara

6. Vellanikkara

In Pi 1icode

8. Pampadumpara

Fine loamy kaolinitic isohyperthermic

family of kandic Haplustalf.

Fine loamy kaolinitic isohyperthermic

family, of Typic Kandiustul ts .

Fine loamy mixed isohyperthermic

familyof Tropustults.

Clayey skeletal kaol-initic

isohyperthermic•family of Typic

Kandiustu1ts.

Fine loamy mixed isohyperthermic

fami 1y Hap1 usta 1f.



9, Kannara

10. Ambslavayai

11. Cali.cut

12, Tavanur

137

Fine loamy mixed ihyperthermic

family of Hapiustalf.

, Clayey skeletal k.aolinitic

isohyperthermic family of kandiuJlts.

Fine clayey kaolinitic

isohyperthermic family of petroferric

Dystropepts.

The family charactors reveal that thesel*- soils are with less
' V

availables water capacity, low cation exchange capacity. Soil,

temperature is not a problem in these soils- The typic subgroup

indicates lesser problems of water logging. The argillic and

kandic endopedon indicates low nutrient holding capacity and

presence of low active clays (LAC) warranting special soil

management measures for increase crop production like split

application of fertilizers. Ustic moisture regime is indicative

of prevalent water stress in these profiles sites. The order

Ultisol, Alfisol and even Inceptisol is indicative of highly

weathered soil of varied horizon development and less fertility

because of lower percentage bases saturation (PBS).

The present study gives a "soil basis" for the global

communication and appreciation of the valuable research results

of these research institutions .

The research results, the crop performance from all these

research -institution are to be gathered and critically analysed

with the "soil basis" as a future line of work.
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ABSTRACT

Soil Taxonomy is one of the well accepted popular system of-

classification through which soil information can be

communicated globaly. Inorder to have the soil Taxonomy

information of the uplands of Agricultural Research Station and

Centres under Kerala Agricultural University and CWRDM , Calicut

one representative profiles were examined described analysed for

physical chemical and rniheralogic.al properties and with the

available site and climatic parameters and from the results of

the present study the soil were classified as per Soil Taxonomy

(1975).

All the soils are gravelly, clay loam to clayey texture

with kaolinitic to mixed mineralogy with expanding 2:i minerals

at Pampadumpara, Ambalavayal and Kannara. At Calicut the clay

fraction is more than non clay fraction. Irrespective of the

profiles, the profiles are with ustic moisture regime and

isohyperthermic temperature regime. The temperature regime at

Pampadumpara and Ambalavayal is hyperthermic. Based on'the degree

of weathering revealed by silt/clay ratio the profiles can be

arranged with a decreasing degree' of weathering CaliGut>

Kottarakara> Balaramapuram > Vellayani > Pampadumpara >

Ambalavayal .> Thiruvalla > Pillcode > Vellayani II > Tavanur >

Odakkali > Vellanikkara > Kannara.

Based on the available information and results of the present

study, keys the profile in to the following "taxa as per Soil

Taxonomy (1975).
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1. Ba1aramapuram

2. Vel1ayani

3. Thiruva11a

A . Odakkali

5. Kottarakara

6. Vellanikkara

7. Pilicode

8. Pampadumpara

9. Kannara

10. Ambalavayal

11. Ca1icut

12. Tavanur

Fine loamy kaolinitic isohyperthermic

family of kandic Hapiustalf.

Fine loamy kaolinitic isohyperthermic

family of Typic Kandiustults.

Fine loamy mixed isohyperthermic

family of Tropustults.

Clayey skeletal kaolinitic

isohyperthermic family of Typic

Kandiustults.

Fine loamy mixed ii^schyperthermic

family Hapiustalf.

Fine loamy mixed i^^hyperthermic

family of Hapiustalf.

Clayey skeletal kaolinitic

isohyperthermic family of kandiudlts.

Fine clayey kaolinitic

• isohyperthermic family of petroferric

Dystropepts.

The family charactors reveal that thesee soils are with less

availables water capacity, low cation exchange capacity. Soil

temperature is not a problem in these soils. The typic subgroup

indicates lesser problems of water logging. The argil lie and

kandic endopedon indicates low nutrient holding capacity and

presence of low active clays (LAC) warranting special soil

management measures for increase crop production like split

application of fertilizers. Ustic moisture regime is indicative

of prevalent -water stress in these profiles sites. The order
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UitiBol , Alfisol and even Inceptisol is indicative of highly

weathered soil of varied horizon development and less fertility

because of lower percentage bases saturation (PBS).

The present study gives a "soil basis" for the global

communication and appreciation of the valuable research results

of these research institutions .

The research results, the crop performance from all these

research institution are to be gathered and critically analysed

with the "soil basis" as a future line of work.
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