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INTRODUCTION

The natural landscape is a self requlating complex
system wherein pedologic, abiotic and biotic sub-systems of
different types manifest themselves as components. Wet
lands in  the natural landscape form a2 unique system by
itself. However, through human activity artifical geo-
systems are also created apart from the aforesaid natural
systems. Thus we have natural wetlands and man made
wetlands, which are made use af to fulfil seugral human
requirements of which aqua culture amd agriculture lstand

supreme,

Wet land soils acclaim much importance because of
their wvaried wuses in agriculture, especially offering
sustenance for paddy, the staple food grain for majority of
the World population. These soils are extensive except in
major deserts and occcupy about ten to twelve percent of the
tota¥ garth’s surface. In India, it is estimated that %there
are about four million hectares of wetlands which can be
grouped into fresh water, marine, brackish and unclassified,
out of which the brackish wet lands constitute the largest
qQroup. |

Kerala has 1,05,000 ha of natural wet lands and

75,000 ha of man made wet lands. A unique feature of the



natural wet lands of Kerala is their nearpess to the coast

line and periodical or permanent inundation with salt water.

Wet 1land soils are transitional between aquatic
analterrestrial systems where the water table is usually at
or near the surface of the land or the land is covered by
shallow water. The processes operating in the wet land
soils are specific and depend on the unique hydromorphic
conditions to which they are subjected. These soils are
subjected to changes as a result of cultivation, which are
generally permanent. The key attributes of such soils are
hydrology or degree of flooding, specific vegetation and

hydric soils.

Early attempts to classify these soils have now
lead to the recognition of two broad groups‘namely natural
and manmade wet lands. The former are those which are
formed by changing season, vegetaion, course of rivers and
alsoc - by sedimentation and fluviation. Disturbed drainage
pattern or sea level changes in the coastal area may also
give rise to natural wet lands. Man made we%t lands
Priginate mainly due to the excavation and digging of
uplands by manj; these areas later get flooded with’water and
gradually become wet lands. Man made wet lands may also

include those wet lands brought under cultivation by man.

Wet land soils of Kerala vary widely with respect

to their genesis,morphology,physico-chemical characteristics,



microbiological attributes and productiaon potential.
Depending on their geomorphology, hydrology, general
characteristics and constraints of production, the wet land
coils of Kerala have been indigenously classified into Kayal
lands (lakes) Kari lands (acid peats), Karappadam (acid
riverine alluvium), Pokkali and Kaipad lands {saline acid),
Kole lands (acid hydromorphic) and Ela lands (lateritic
alluvium). These soils mainly sustain rice and cultivation
is done for one or two seasons in an year adopting local
management practices. In cer%ain areas during off-season

remunerative prawn/fish culture is also practised. Such
water logged rice soils occupy an area of 1.13 lakh ha out

of the total & lakh ha of rice soils of Kerala State.

Soil research in Kerala has a history of more than
60 years and much data have been collected on the fertility
aspects of the rice soils. However, a comprehensive
evaluation of the wet land soils af the State to fit thém in
an Internatiomal Classification System is yet to be carried
out. Hence the present study was initiated to characterise
and classify the natural and man made wet lands of Kerala
actording to Sail Taxonomy to serve as & basis for

agrotechnology transfer and a quide for future soil

raesearch.
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REVIEW OF LITERATURE

Studies on the wet land soils of Kerala was
started way back in 1920°'s. Iyer (1926) of the erstwhile
Department ot Agriculture of Travancore made some

preliminary investigations on the Kari soils of Kuttanad.

Subsequently several workers had attempted a
detailed study of these peculiar soils. Many of these
studies were based on the feritlity aspects and reclamation
of the wgt land problem soils. Money (1749, 1956, and 1961
a &% b)), Nambiar (1%4&1), Susheeladevi 11965), Pisharody
(198650, Kabeer;thumma (126%), Nair (1970), Varghese et al
(1970), Koshy and Varghese (1%971), Biswas and 0BGoswamy
(1973}, Kurup and Aiyer (1973}, Alice Abraham (1984),
Marykutty (19841, Nair g2t al (1988}, Harikumar (198%), and

Iyer (1989).

However, a8 systematic 1nvestigation on the
genesis, morphology and classification of these soils is

still lacking. A review of the studies already conducted is

furnished below.



asig and distribution

/

1.
/// Benesis

Dent (1980) was of the view that the geneéis of
acid sulphate wet lands was due to clay accumulation along
with supply of organic matter from swamp vegetation. Very
high acidity of these soils was found to cause poor

structure and texture.

Bhargava gﬁﬁﬁéﬁmreported that the release of salts
through alkaline hydrolysis during the weathering of alumino
silicate minerals has resulted in the accumulation of
amorphous silica, alumina, potassium and iron salts in the
small depressions leading to the genesis of Indo-Gangetic

alluvial plains.

Pons and Van Breemen {(1982) suggested that limited
areas of marshy inland valleys of acid sulphate wet soils
may be formed by sulphide rich water stagnation. Tidal
flats, salty marshes and mangrove swamps may also be formed:

by saline water inundation.

Bhargava and Abrol {(1984) have indicated that acid
sulphate wet lands of Malabar coast of 8. India were
developed wunder 2 humid tropical climate on alluvium

?

derived mainly from laterite and 1lateritic soils. They



[
occupy lagoons and similar low lying geomorphic situationse
Dent (198B4) suggested the role of mangrove vegetations in

the development of wet land acid sulphate soils.

Liu (1987) pointed out that weak eluviation and
illuviation were observed in gleyed paddy soil develaopment.
Human activity and cultivation also affect the formation and

fertility of soils.

Yin et al. (1987) reported the activity of iron
as the main process of wet land soil formation. He pointed

out that there existed a correlation between relative clay

movement and type of paddy soils.

According to Liu et al . (1988) soil parent
material has a significant influence on the chemical

properties of paddy soils. Na influence from the different

water regimes was cbserved on the soils from the same parent

material,

Manickam (198%9) reported that%¥ alluvial soils of S.
India were developed from the deposition of silts over time
by 1large rivers such as the Bodavari, Cauvery, Krishna,
Noyyal and Bharathappuzha. These soils were charackerised
by alluival deposits of relatiyely recent origin. Such
soils weré found to be deep and range from bright reddish

brown and yellowish brown to grey in caolour.



7

The development of a plough pan or dasyk pan in
wet soils was reported by Eswaran (198%). Puddling destroys
the soil structure §nd reduces hydraulic conductivity.
Repeated processes of puddling and reworking the surface
spils with same impliments, resulted in a compactedulayer at

the base of the puddled layer.

1. 2 Distributiaon

Moorman {(197&) reviewed the distribution and
classification of wet lands of the world. He observed that
large areas aof Aquepts and Histosols daominated the

nontropical wet lands of India. More than bhalf of the 14
million of the tropical wet lands of the United States is
seen near the Atlantic and Gulf coastal plaiﬁs. Northern
and middle latitudes of China occupy large areas of wet land
soils where Aguepts and Aquents are extensive. In BSouthern
Hemisphere, Argentina has the principal areas of wet lands
dominated by Albolls. In the tropics Tropagquepts and
Tropaquents are commen in Eentral Africa. Amazon basins of

South America is predominant in Tropaguents arnd Plinthagults

(DsbornE,l?SS).

Coastal areas of northern South America 1is
having more distribution of Paleaqults, Paleudults,

Plinthaqults and Tropagents (Eden, 1270}.
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Paramananthan (1978) observed that major we £,
lands of Malaysia are found in marine or alluvial sediments

_and they are mainly Aquepts and Aguents.

Guthrie (1985) - reported that Indonesian wet
lands are gpminated by Aguepts and were distributed along
the Java coast. Aguepts and Aguents were dominating 1in
alluvial and coastal plains of Philippines, Cambodia, Laos,

Vietnam and Thailand.

Kyuma (1289 suggested that the unique
combination of two factors of physiography and monsoon

determine ' the distribution of wetlands in Asia.

Dborn (1989) reported that the wet land acid

sulphate socils of Sweden cover an area of 140000 ha.

Varshney (1978) reported that in India about 3.9
million ha of wet lands are present. These can be grouped

into Tfresh water, marine, brackish water and unclassified

wet lands.

Murthy (1978) observed that in India, West Bengal

has a predominance of Ochragualfs, Haplagquepts,and

Haplaquents.

Varghese e} al(1970) reported that Pokkali saline

acid soils of Kerala occupy an area of 26400 ha. and are



=
located mainly in the coastal part of Ernakulam district,
Money and Sukumaran (1973) reported that wet land acid
sulfate soils of Kuttanad,Kerala occupy an area ofEZQ 5&% .
Dccurrence of saline acid sulphate wet land soils élong the

Malabar Coast was reported by Bhargava et al. (1382},

Bloomfield (1973 quoted Varghese gt al. (1970}
describing Pokkali soils of Kerala having pH of 3.1 and
considerable gquantities of sulphate. Kari soils with pH<Z.S5
are referred to by Nambiar gt gL.(l?ég}ﬁ?eccrded. soils of
Kerala with pH values of 2.1 completely uncultivated, except

for rice, grown in the mounds of the fringes of the swamp.

Manickam (198%) reported that the river deltazs and

coastal areas are the main rice growing wet lands of Kerala.

1. 3 5So0il development *

Zhang Xiao (19B1) reported that in the process of
gleysation of rice soil a large part of free iron oxides in
the clay fraction got reduced and leached with a resulting

formation of greyish blue or grey gley horizon,

Brammer (1971) reported that clay coatings or
argillans in the field, result from the natural clay
illuviation process but they can also be the result of

irrigation and localised alteration of clay minerals.
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Ali et al, (1983) studied the genesis of a few low

land soils of Bihar and reported that the Karya soils had an
irregular texture showing that the soil has deve}bng on
different sedimentary materials over a long period. Soils
having a reqular texture originated from sedimentary

materials were found to be of unifaorm nature.

Yin et al. (1987) based On[ﬁﬁﬂr studies on the

genesis and classification of paddy soils, observed ! the
activation of Fe as the main process of paddy soil

formation. They observed that there was some relation between

relative mobility of clay and paddy scil formation.

Slager et 21, (1987) reported that during geo-
genesis, stratified sediments were formed, above which
sediments with slightly disturbed stratification with or
without matrix or feacal pellets. Brackish water phas; of
sedimentation, caused pyrite accumulation in various amounts
and mass eluviation. Part of the pyrite get oxidised tao
goethite. Pyrite oxidation 2lso lead to the formation of

jar’josite, gypsum, silica and ferric hydroxides.

2. Morphology

The earliest reports of the morphology B? wet 1land
soils of Kerala were given by Money and Sukumaran '(1973).

According to these reports, Kari and Karappadam saoils were
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light grey in colour. Large amounts of partially decomposed
plant materials present in the soil are mainly responsible
for their black colour. Lime shell deposits of lacustrine
origin were commonly observed in the surface and sub surface
layers of Kayal soils. Yellow brown spots, mottlings,
streaks and encrustations were found in almost all the

layers of Kari and Karappadam soils. Clayey texture of Kari

and Karappadam soils accounted for their poor drainage while

the silty clay loam texture of the Kayal soils offered good
drainage. Irregular variations of chemical composition and
clay contents suggested that these soils were transported.

Many of these soils especially Kayal and Karappadam soils

were neutral in reaction when moist becoming severely acid

when drained.

Van Breemen E%E@@%Qwas of opinion that thg micro
morphology and profile development of a wet land soil was
correlated with a chrono sequence. He suggested that in
young soils, the pyrite distribution reflects the condition
of muds at its original form. As the solls grow old and
better drained, the horizons of pyrite accumulation and
mottling occured at greater depth. Schilchting (19%3)
pointed out that wet land soils can be classified according

to fundamental difference in the arrangement of their
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hydromorphic feature as subhydric, ground water and surfa

water soils.

HUSDA Anon, (1975) reported that the temporary: and
permanent  wetting of soils will lead to a gley phenomenéh in

wet land soils.

Veneaman et al. (1976) made an important
comtribution on the evolution of sesquioxides in a soil
sequence with increasing duration of water saturation. He
also described systematically the change in micro fabrics of
the sesquioxides in a so0il sequence with increasing

hydromorphic characters.

Vepraskas and Bouma (1976} suggested that in
saturated soil cores, the colour of the matrix remain
unchanged and coatings of manganese deéveloped on ped
surfaces corroborating the field observations. F The

beginning of gley formation was illustrated in this manner.

ficcarding to Dobrolovsky et al. (1977) constantly
wet so0oil horizons usually lack the well developed compact
ferrugiinitous Segregations with distinct boundaries. These
were generally found in the =zone where oxidation and
reduction alternate. Extremely develaoped gley soils

subjected to flooding may contain high amount of diatomic

algae,
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Experimental studies of Narckova and Yarilovi

(1983) showed that no change in composition of parent
material was seen, but the material showed an increase in

campaction and general bleaching. Clay accumulation

indicated a3 mobility for micro mass.

_ﬁli t al. (1983) reported that fthe morphogenic
features of five low land soils of Bihar showed an irregular
texture 1indicating fthat these soils were developed from
stratified materials over a long period. Clay content was

found to increase with depth.

While describing the morphology af acid sulphate

wet soils of Malabar coast of South India, Bhargava;§ﬁgﬂ§%g
(1984) reported that these soils were generally hi;;ﬁ-in
decaying plant residues. A great deal of heterogenity
existed with regard to the soil colodr and mottling,
indicating varying degrees D¥ gleying, reduction and

mottling.

Stoops and Eswaran (1983) reported that the best
micro morphological indicator of hydromorphism was the
presence of typic sesquioxide features, manganese
seggregations (mainly coatings and hypo coatings) and lower
chrema in the peds. They have also noted that in a strongly
hydromorphic soil, low chroma dominate and Fe hypo and guasi

caatings may occur around larger voids.
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Kyuma (1985) suggested that wet land soils ard
totally immature or only weakly debeloped as they have

poorly developed morphology.

~

-

Eswaran (1989) conceptualised a2 hydric epipedon
for wet land soils which is a surface horizon with induced
wetness due to the activity of man or due to the presence of

a shallow impermeable layer.
Z. Physical characteristics

Texturally the Kari soils of Kuttanad wet 1lands
were classed by Money (1956) as clay or clay loam, with maore
sand percentage in the upper horizons. Pillai (1964) and
Venugopal (1969) reported lowest bulk density for these
snils. Koshy and Varghese (1%271) reported that +the Kari
soils are characterised by deep black cnlodr, heavy texture,
high contents of organic matter and strong acidity.
Varghese (1273) reported a particle density of 2.08 - 2.76 g

cc 1, a bulk density of 0,96 ~ 1.862 g cc_1 and a pore space

of 31.58 - 62.53 percent for Kari soil profiles.

Soil Survey Staff (1975) reported that Kayal soils

of Kuttanad were clay loam throughout the profile, while

Karappadam soils were clay loam in the surface and silty

loam in lower layers. Kari soils were silty clay with sub

surface texture of clay.
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Sreedevi et al. (1975) observed that clay was the
dominating particle size fraction in the natural wet lands

of Kerala. Karappadam soils were dominated by silt and clay

fractions, Kole soils had the highest percentage of clay.

Kawaguchi and Kyuma (1977) observed that physical
proprties of wet land soils were generally poor because of
their high «clay contents and low organic matter. Soil
texture was generally fine in the tropical wet 1land soils
containing more than. 45 percent clay. This was +{true for

about 46 percent of the wet lands studied by them.

Xu Qui =2t al. (1980) reported that according to a
Chinese classification of wet land soils in relation to clay
cantent and premeability, these soils can be grouped as
permeable, <side bleaching, stagnating, water 1logged or

.

percolated.

Kyuma (1981) suggested that physical properties of
wet land soils became only of secondary ‘importance when

there is copious water for crop production.

Ali et al. (1983) reported that for the wet land
sogils of Ranchi District of Bihar, the textural changes were
irregular with depth, indicating that these soils were

developed over different sedimeﬁtary (stratified) parent

materials over a long period. Clay content and water
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holding capacity- increased with depth whereas specific

graivity and apparent density decrea%d.

Jackson {1984) investigated the physical
properties of wet land soils and found out that in most
profiles there was a very large variation of physical

properties and content of organic matter with depth.

Nilding&ﬁ%gﬁ%%; (1985) suggested that many soils
with aguic moisture regimes had strcng textural
differentiation between surface and sub-surface horizons.
This was mainly due to illuviation of clay into finer
textured sub soils. Sedimentary diséontinuities,
feréolysis, insitu weathering of primary minerals and

lithorelics, neo—-formation and differential transport of

eroded sediments had also been observed.

-

Raju (1988) reported that the predominant texfural
class of Kuttanad soils was clay to clay 1loam. Sandy
pockets were common in Kari soils of Kuttanad. The bulk
density of these soils were lower due to organic matter

content.

4. Chemical characteristics

4. 1 Sail Acidity

Money (1%24%) reported that the high acidity of

.Kuttanad soils on drying was due to the oxidation of
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sulphur compounds to sulphuric acid. .

Kayal and Karappadam soils of Kuttanad were

reported ta be less acidic than Kari soils (Kabeerathumma,

196% and Ghosh, et al. 1973).

Coult (196%9) reported that an appreciable amount
of permanent negative charge of acid soils was encountered
by aluminum and hydrogen iocns which were generally known as

exchange acidity.

Ponnamperuma (1972) studied in detail about the pH
values Df;gi submerged soils and sediments. According Yo
him irrespective of initial pH, soils on wetting and

continuous submergence attained a near neutral pH.

Ponnamperuma et al. (1973) reported that the main

disorder of the acid sulphate wet lands was soil acidity.

Sanchez (1978} recommended that percentage
aluminium be calculated on the basis of effective CEC as a

measure of soil acidity.

Kawaguchi@jgﬁﬁﬁﬁ {1977) collected 410 spil samples
of wet land soils from Tropical Asia. The mean pH reported
was &£.0. They observed that sails with exceptionally low pH

(below 4.3} were either peaty or brackish sedimentary in

*
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origin. These soils were frequent in South East Asia and

possess serious problems to rice production.

Alice (1984) reported exchangeable aluminium as
the main constituent of soil acidity in the wet land rice

spils of Kerala.

Bhargava 8;ABoL &5 (1984) reported that a wide
(s :

variation of characteristics existed for the acid sulphate

wet lands of the Malabar coast. Flectrical conductivity
varied form 2.9 — 44.4 dSm~ ' for epipedons, and 1.5 — 74.6
t:!Sm'—1 for subsurface soils. A pH range of 3.4 - 7.5 was

reported between endopedons and epipedons. Heterogenity in
acidity was reported to be due to the differential

distribution of pyrites.

More et al. (198B) reported that the salt affected
wet lands of Maharashtra were having Ec values ranging from

0.8 - 19.0 dsm L.

Nair (1988) reported that the pH of wet land soils
of Kerala varied from 3.6 — &.5 and drying of these soils
resulted in the decrease of pH, beljeved to be due to

oxidation of F92+ to F93+



19

4., 2 5Soil Fertility

.

lyer (1926) reported that the infertility of Kari
soils of Kerala was due to the enormous amounts of water

soluble salts in them.

Nair (1943) showed that no such carrelation can be
worked out.

Varghese (1973) reported the occurrence of saline
acid wet lands in Kerala which are wvery poor in their

fertility.

Total nitrogen content of the acid sulphate wet
lands of Kerala was reported to be high due to high arganic
matter. Available nitrogen content of 140-590 ppm  was
reported for the Egil soils of Kerala (Pillai, 1944).

-

Kyuma (1985) reported that of the 410 samples of
tropical Asian wet lands, about 78 percent samples contained
only < 0.15 percent total nitrogen. Overall mean was
reported fto be as low as 0.13 percent. C:N ratip of
tropical wet lands ranged between 10-12. Indian wet 1lands
were reported to be low in their organic matter due probably

to a drier climate. The N status of wet lands were found to

be better thanm that of uplands.
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Raju (1988) reported mean values of available

nitrogen contents of 238, 227 and 240 ppm for Kari, Kayal

and Karappadam soils of Kerala.

Venugopal (1969), Varghese et al. (1973) and Ghosh

et 1. (1978) reported low available P505 contents in the

acid sulphate wet lands of Kerala.

Kyuma (1985) reported that 50 percent of the
tropical Asian wet lands were having only 6.6 ppm available
phospharus. High phosphorus sorption capacity and low
absolute phosphorus content may be attributed to this
result. Total Po0g content was reported to be less than 400

ppm.

Pillai (1964) reported exchangeable potassium

levels of 60 - 77 ppm in Kari soils. '

Kabeerathumma (1959) and Varghese (1973) reported
comparitively low values of exchangeable potassium in Kari

soils, compared to Karappadam and Kayal soils.

Ghosh et al. (1978) reported exchangeable
potassium in the range of 0.14 - 0.20, 0.17 - 0.30 and 0.20

- 0.40 me. 100 9_1 in Kari, Karappadam and Kayal spils.

Kyuma (1985) reported that about 30 percent of the

tropical Asian wet lands were having an exchangeable
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potassium of less than 0.135 cmol(+) Kg_l. The mean value
for exchangeable potassium for these soils was c.4
cmol(+)Kg—1. Other basic cations like calcium and magnesium

were also being reported to show the same status.

Raju (1988) reported 124, 135 and 120 ppm of mean

values of exchangeable potassium for Kari, Kayal and

Karappadam soils of Kerala.

Money and Sukumaran (1973} reported that the Kari,

Karappadam and Kayal soils of Kerala recorded values of CEC

in the range of 15.4 - 40.7, 16.4 -37.8 and 12.8 -17.0

cmol(+)kgu1 respectively.

Venugopal and Koshy (1976} found that the
exchangeable base status of different wet land soils of

Kerala was in the order of Ca » Mg > K > Na\l

Sanchez (1976} suggested a CEC of at least 4

cm01(+)Kg_1 to retain most cations against leaching.

Hassan (1%80) reported a comparatively low value
of CEC, exchangeable cations, orgamic matter and total and

available nutrients in the ribbon valley laterite wet lands

of Kerala.

Kyuma (1985) from a study of tropical Asian wet

_1ands observed the over all mean of CEC as 18.6 cmol(+)Kg_1.
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Marykutty (198&) reported that the CEC of Kole

i -1
soils ranged from 14.2 - 24.5 cmol (+)Kg . The wvalues

obtained for Kari, Karappadam and Kayal soils were 20.7 -

4% .46, 11.1 - 20.4 and 10.8 - 12.3. Pokkali soils were
reported to have a CEC range of 16.0 - 29.0 crnt::].(-#-)l(g_1

According to her, CEC was postively correlated to total Ca0,
MgO, silt + clay and clay percent of the soil and negatively

correlated to base saturation.

lyer (1989) reported a mean CEC of 11.15 - 45.4

cmal (+) Kg_1 for wet lands of Kerala. CEC varied

significantly between soils. Range of mean ECEC wvalues

reported by him for the same soils were B.B — 22.0 cmol ()
Kg_l. ECEC values were found to be correlated with CEC,
total Ca0, tc ' MgO, silt+clay and clay.

Marykutty ‘‘986) reported that base saturation was
positively correlated w.:h toal CaB and MgO and negatively
correlated with silt + clay and clay of scil. Base saturat-
ion varied from 13.0 — 35.9 percent for Kole, 3.6 - 13.6

pertent for Kari, 17.2 - 32.46 percen “or Karappadam and 41 -

50.5 percent for Kayal wet lands of Ker.la.
4. ¥ 0Organic carbon/Organic matter.

Money and Sukumaran (1973) reported that the wet

land sails of Kuttanad contained fairly large amounts of
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organic matter. Kari and Karappadam soils were found to,

have high organic matter compared to Kaval soils.

Bhargava et al. (1984) observed that there existed
a wide variation in the organic matter content of the wet
lands of Malabar c?ast, South India (0.5 — 40.5 percent).
He suggested that organic matter, soil acidity and
associated characters help to gualify them to be classified
as Tropaquents (saline slightly acid), Sulfaohemists (saline

acid sulfate) and Sulfaguents (non-saline acids).

According to Neue (1985) soil organic matter had
an important role in soil formation. He reported an organic
cavbon range of 0.1 - 40 per cent for wet land rice soils of
the World in general. Most wet land rice soils aof Asia were

reported te have only upto 3 percent organic matter.

Marykutty (1986) reported that organic carbon
percentage of Kole soils of Kerala ranged from 0.46 - 2.7%,

Kari soils recorded 2.57 - 10.02 Karappadam 1.69 - 4.00,

Kayal 0.19 - 7.28 and Pokkali soil 3.17 - &.13 percent.

Iyer (1989) reported a mean organic carbon of 0.50

- 10.39)for the acid sulphate wet lands of Kerala.
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4. 4 Iron .
Brinkman (1%270) suggested'that displacement oOr

loss of bases by F92+ causes acidification or ferrblysis.

This was suggested to be the major soil ferming process of

acid sulphate wet lands.

Maney and Sukumaran (1973) reported that the water
soluble iron content of wet land soils of Kerala ranged farm

40 - 140 ppm.

Bhargava et al. (198%) suggested that the
differences in pH associated with the wet land soils can be

ascribed to the heterogenity in the distribution of pyritous

clays in the alluvium.

Marykutty (1984} reported that FeoDz status of

Kale soils ranged from 3.3%9 - 7.87 percent, that of Kari.

from  6.26 - 10.29, that of Karappadam fram 7.14 - 8.89 and

that of Kayal soils of Kuttanad from 6.19 - 7.82. Pokkali
s0ils were reported to have an FepOz content of I.17 - 6.13
percent. Positive correlation with Al0x and sesquioxide
status of the soil and negative correlation with ECEC, CEC,

total Ca0, MgD, silt + clay percent were reporfed by her.

According to Yin et =al. (1987) ta aid

classification of paddy soils Fegq/Fep ratio was effective.Their
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FY

‘rneports highlighted the activation of Fe as the main process

of paddy soil formation.

Iyer (198%9) reported that the mean Fep0x content

was the highest in Pokkali soils and lowest in Kari soils.
4. & Sulphides

According to Moorman (1973) accumulation of
sulphides, in particular pyrite is quite comman in marine

and estuarine deposits all over the world.

Ponnamperuma (1965) observed that acid sulphate
wet lands were derived mainly from marine and estuarine

sediments with high sulfide contents.

Pillai (1964) reported that the sulphate sulphur
content of Kari soils of Kerala range from 1.2-4.3 percent.
Sulphuric acid was formed in these soils by the oxidation of

sulphur compunds in wood fossils.

Money and Sukumaran (1973) observed that the
sulphate sulphur was found in the upper exposed layers and
sulphide sulphur in lower layers which varied with *the

layers of the profile.

Iyer (1989) reported that the total sulphur of wet

land soils of Kerala ranged between 0.04 and 0.34 percent.
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4, 7 Aluminium

Schoefield (1949) observed that aluminium was the

main constitu ent of.soil acidity.

Kanivets (1973) suggested the accumulation of
exchangeable aluminium in acid gkeyed soils was caused by
the decomposition of alumino silicate minerals and aluminium

+ +
hydroxide by H and Hz0 .

Sanchez (1976) considered soil acidity on éhe
basis of percentage aluminium saturation of the ECEC.
Marykutty (1984) reported exchangeable aluminium values of
5.02 - 9.5 me 100 g © for Kole, 7.4 - 19.25 for Kari, 4.5 -
5.84 for Karappadam, 3.5 - 4.6 for Kayal and 3.44 - 6.53 for
Pokkali soils. A positive correlation was reported with

aluminium saturation of total CEC and ECEC, Eh, organic

carbon, silt + clay and clay percent.
Iyver (1989) abserved a range of 4.35 -~ 12.3
percent for total Al 0z in wet land soils of Kerala. Mean

-1

exchangeable A1 varied from 3.4 - 18.5 cmol (+) kg
5. Sand and clay minerology of wet land soils

GCopalaswamy (19&61)observed the clays of Moncompu

(Karappadam? profile showed an appreciable amount of

alumina. Calcium oxide existed in traces 1in the clay



27
fraction of most of these soils. The percentage MgO and K50
were also appreciable. C(Clays of most of these soils were

found to have illitic or montmorillonitic minerals.

Brinkman (1270} described the term ferrolysis.-
This is chloritisation under a reduced environment. "Yoshida
and Itoh (1974)paostulated the possibilit; of Aluminium
inteélayering of expanding 2:1 type clays, leading to

lowering of CEC.

Van Breemen (1273} identified haematite in the red
mattles occurring in certain agcid sulphate soils of
Thailand. He ascribed its occurrence partly %o the

dehydrating terrain conditions and partly to strong acidity.

Ghosh et al. (1276} in their studies on the acid
sulphate soils of Kerala, pointed out that the occurrence of
kaclinite and halloysite (1B8-32 ﬁercent) in association with
smectite (18-32 percent), illite (6-12 percent) and chlorite
(4-11 percent). 1In addition gibbsite up to 4 percent and

traces of amphibole together with quartz and feldspars were

detectad.

Hatori (1978} reported that acid sulphate soils
derived from brackish alluvial sediments had considerable
amounts of aluminium interlayered minerals. Riverine

allivial sediments were reported to contain 2:1 type of
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. . o . .
minerals of vermicullite naturej 10A minerals and minerals

without the dominance of species.

Bhargava et al. (1981} indicated that the sodic
soils of Indo-Bangetic alluvium were dominated by the
accumulation of silica and alumina, potassium and iron

salts. Weathering of alumino silicate was believed fo be

the soil genesis process.

Pombo et al. (1982)reported the occurrence of
maghaematite in the coarse clay fractions aof both Ap and B2

horizons of wet Latosols.

Watasuki et al. (1984) observed that prolonged
paddy cultivation brought about a modification in the clay
mineralogy of Ap horizons. Characteristic changes resulted
in the formation of 18-25A" mineral%, composed of

intralamellar humus—smectite complexes and inter stratified

minerals.

Huang et 1. (1987 )reported that the clay
mineralogy of low land soils of China varied from kaolinite

to illite and montmorillonite depending on parent material.

Shamsuddin et al. (1287) reported that acid
sulphate wet lands of Malaysia.had yellowiéh mottles of

jarrosite and or natrojarrosite. The other minerals present
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were kaolinite,mica, mica smectite and <mectite. Xind
et al. (198B)pointed out that aluminium substitution in
geothite was decreased by water logging and was indicative

of the degree of development of paddy soils.
& Classification of Wet lands

Boul et al. {1980) observed that garlier
classifications of wet lands were mainly based on geological
origin or 1litholegical composition of parent materials.
These systems of classification were prepared for specific
purpose or objective and using factors or characteristics,

not properties of the soils themselves as differentiating

characters.

Perkinsaﬁﬂiﬂﬁﬁﬁﬁ(1980) related the scil reaction
as a criterion 1in classifying entisols. 122 pedons of
alluvial entisols from B geological regions were studied for
their soil reaction values in water and 0.1 M CaCls.
Accaording to him geologic formation may be used to predict
the soil reaction class at the family level when the
for&ation is relatively uniform, the clay content in these
horizons did not show a sharp change as compared with

harizons just above or beneath it.

FAQ - UNESCOD system (1974) distinguished acid

sulphate wet lands as Thionic Fluvisols with a sulphuric
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horizon or sulfidic material or both within 125 cm depth:

Van Breemen and Pons (1978) reported that
aventhaugh the clay organic matter Ej?high in acid sulphate
wet lands the unbuffered CEC is normally low, (10-23 cmol
(+)Kg—1) dus to low pH and chloritisation of swelling clay
minerals. Sulfaquents were repaorted to have a pH of 3.5 -
6.5 far surface soils, Sulfaquepts were reported to have pH
range of 3-4 and 4-5 and in Sulfidic Tropaguepts pH below 3

is exceptional.

g
[

Soil Taxonomy (1975) suggested that pétj of
potentially acid wet land( soils drops below 3.5 on drying.
Simple air drying of the soils in %the shade gave non-
conclusive results because microbially induced pyrite

oxidation is hampered once the soil is dried.

as those with a pH of about 3.3 or less on the air dried
soil and a sulphur content> 0.1 percent. The presence of
sulphidic materials without a sulphuric horizon, within S0-
100 cm could be considered as a criteria for classification
of Tropaguepts. Secils with sulphidic material within 30 cm
but overlain by a well developed cambic and/or sulphuric
horizon would fall into Sulfidic fropaquépts and Typic

Sulfaguepts respectively.
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Smith (1781) defined Soil Taxonomy and its. place
in Boil survey. He reported the place of soil climate
(moisture and temperatqre regimes) 1in Sgil Taxonomy and its
estimation. The limitations and usefulness of the system

were also discussed.

FAD-UNESCDO (1974) grouped the Wet land soils of
the World based on their distribution and agricultutral

potential.

gpil Taxonomy .(1975) defined the pcggﬂ&ial and
actual acid sulphate wet lands based on the occurrence aof a
sulphuric horizon or sulphidic material. Accordingly a
sulphuric horizon ig composed aof minerallor organic soil
material with a ?H { 3.5 and yelllow jarrosite mottles.
Sulphidic materials are water logged mingral or organic
materials with > 0.75 percent sulphur and <3 times as much

carbonate (Catbg equivalent) as sulphide sulphur.

Soil Taxonomy (1979) classified potential acid
sulphate soils either as Sulfaquents (Aguents with sulphidic
material within 50 cm of the mineral sail surface), Sulfic

Fluvaquents (Fluvagquents with sulphidic material within 50

and 100 cm depth).

In majority of cases acid sulphate paddy soils can

be classified as Sulfaquepts, (Aquepts with a sulphuric
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horizon that has its upper boundary within 50 cm of the s0il
surface). Sulfic Tropaguepts, (Tropgquepts with jarrosite
mottles and a pH 7.5 — 4 somewhere between S50-130 cm depthy,
or sulfic Haplaquepts, (similar to Tropaquepts but”™ under

more temperate climate).

ORSTOM classification identified acid sulphate wet

lands as a class of saline soils,(Segalen L&???). Two sub
classes were distinguished as Thiosols, (with a reduced
Thion within 60 cm of the surface. *Thion® has > 0.75

percent oxidisable sulphur and becomes acid when dried), and
Sulfosols (with jarrosite mottles within &0 cm of the
surface having > 0.75 percent sulphur and a ;H‘<3.5). These
definitions corresponded to potential and actual acid

sulphate soils.

In the ILRI system of nomenclature for acid
sulphate wet lands a distinction into peat and non-peat had
been made. OGrouping as sandy and clayey, raw and ripe acid
sulphate soils and acid aluminium sails was done according
to this system (Dent, 1986). Categorisation according to
climate was effected by adopting different diagnostic depth

limits according to potential soils water deficit.

Bhargava and Abral (1984) classified the #cid

sulphate wet lands of Kerala as Tropaguents bec&éﬁk the mean
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summer (March, April, May) and mean winter (Nov., Dec.)‘
temperatures at 50 cm differed by < SQC. Sulféhemists soils
were identified near Calicut where the upper boundary of
sulphuric horizon was within 50 cm of the surface. Pokkali
soils of Ern;Lulam were classed as Hemistic Aduents (Aquents
with hemic material underneath). Kari soils of Ambalappuzha

were grouped as sulfaguents (Aguents with surfidic material

that has its upper boundary within SO cm).
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MATERISLS &ND MZITHIDE

: In order o study ehe morphology and
characterissics and, to classify the wet land =oils of

Kerala, nine specific locations representing the manmade and

natural wet lands were selected. The selection of locations
were based on the occurrence of naturzl wet lands which had
been reclaimed for cultivation and which hawve a natural
water table 2t or near their surface and manmade wet lands
which had been brought under culfivation Hy man for rice
culture in the recent past. Care was takan tg select those

coils which are known by local termirology or by ceommon

1]
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scientific 3mes, reapresznting major sgriculturs

the State.

The profiles were dup o¥ the following rezreseniative sives.
No. B8ite Nature Common name of soil type
1. Vellayani Maitural/“rashwater Kaval Acid Hydromorgnic
2. Karamana Manmada/Valley botsom Zrown hydromorphilc
3. Thakazhi Natural/Kari . Acid sulphate

4., Medumudi Natural/&égégqgggg fAcid hydromorzshic

S. D-Block Natural/iKayal €aline hydromorphic
&. Njarackal Natural/Pokkali Saline acid

7. Anthikkad Natural/lple Saline acid

2. Pattambi Manmade/VYalley boitom Brown hydromorphic

2. Pazhayangadi Natural/Kzioad Szline acid
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Profile pits were dug in the above ? locations
upto 'a depth > 130 cm. Information on the site, general
information on %he soil and prafilé description were made as
per the guide lines suggested by Soil Survey gtaff (1275).
A total number of 62 samples were collected from each
horizon of different profiles for physico—-chemical analysis
in the laboratory. Climatological data regarding mean
monthly temperature and mean annual rainfall were collected
from: the resesarch staticnslviz. Karamana and Pattambi for
the man made wet lands and from Soil Moisture and

Temperature Regimes of S.India (19902 for other locations.

Laboratory investigations

The wet land soil samples were air dried, powdered
and sieved through a 2 mm IS sieve and Sto;ed in air tight
bottles. These sieved soil material was subjected to
physical, chemical and mineralegical evaluations. A portion
of Fresh soil sample from each horizon was kept separately

in wet condition for specific defterminations.

1 Physical Analysis

{(a) Mechanical analysis

r

The mechanical composition of the scil samples was

determined by International Pipette method (Jacksen, 1273).



The percent contents of various size fraations were
determined and the fine sand fraction ' was used for
identification of sand mineralogy. After the determination
of granulometric compostion, the textural Cﬁgésification of
the soils was done using USDA textural diagram (Soil Survey

Staff, 1975).

(b) Single value constants

* = 1
" 4
1

The single value physical canstants vizj; bulk
density, particle density, porosity, water -holding capacity
and volume expansion were determined using Keen— Raczkowski

Box as described by Piper (1930).

II Ehemical fnalysis

{a)pH of the Fresh and air dried soil samples were
determined in water (1:1 soil and water and 1:2.5 soil and
water), I M KCl (1:2.5 soil and KE1) and CaClp 0.01 M (1:2
soil and CaClp) using 'Perkin Elmer’ pH meter (Jackson,

1973, USDA - SCS Anon, 1984).

(b Electrical conductivity of the 1:2.5 soil water

. extract was read using an ‘Elico’ conductivity bridge,

Jackson (1273},

(c) Organic carbon and organic matter were determined
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by modified Walkley and Black wet digestion method,

(Jackson, 1973}).

" (d) Total nitrogen, phosphorus, potassium, calcium,
magnesium and iron were determined by staﬁdéﬁd procedures

destribed by Jackson (1973) .

(e} Cation exchange capacity was determined by Neutral
IN NHgBAC leachate method as described by Jacksen (19730 .
Effective CEC was derived by adding sum of bases (CEC) and

KCl extractable Al. (USDA-SCS Anon, 1284).

(f)} Exchangeable hydrogen and aluminium were estimated

in the 1M KCl extract (Black, 192&3).

{g) Base caturation was calculated on the basis of

total CEC as suggested by Jackson (1973) .

th? Total sulphur was determined by turbidimetric
determination of available sulphate, described by

Chesnin and Yien (1251).

II1 Mineralogy

‘Identification of minerals in the fine sand and clay
fraction of the surface samples of ? profiles was done using

petrological microscope. (Parfenova and Yarilova, 1965).

4



RESULTS



REGULTS

Pedon:z 1

taocation: Vellayani, Thiruvananthapuram, Kerala.

- L3 :89 26° 3" N and Lo :7&6° 5%9° 5" E.

Information on the site: Below 0.1 Metre MSL-Valley bottom
Kayal lands, flat or almost flat, rice fields,

isohyperthermic temperature and aquic moisture regimes.

Information on the sail: Recent lagoonal clays and
sediments, very poorly drained, water logged, we%
throughout the profile,artificially drained, brought
under cultivation with rice (single crop) for the past
50 years., Natural vegetation: marsh land grasses,

numerous wood foosils seen embedded on lower herizons.

Profile description 3 Apl; O—-1lcm; Light olive brown 2.3 Y
5/6 wmbist and pale yellow 2.5 Y 7/4 dryj sandy clay
loam; moderate granular; weakly cemented; many fine
medium continuous pores; fine to medium rice and weed

roots; gradual wavy boundary. pH 4.5. (wet), 4.2 (dry).

Ap2; 1i-146 cmy GBreyish brown 2.5 ¥ 5/2 moist and
light grey 2.5 Y 7/2 dryj sandy clay ' loamj; moderate
granular; sticky; weakly cemented; many fine medium
continuaus and discontinuous poresy clear smooth
bhoundary. pH 4.6, (wet?), 4.4 (dry).

b
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A2gg 16-28 cmj Light yellowish brown 2.5 Y &/4
moist and light gfey 5.5 ¥ 7/0 dry; clay loamjg querate
fine granular; sticky; plastic; many continuous and
discontinuous POTESS gradual smooth boundary; pH 4.9

(wet), 4.4 (dry).

AC; 2B-40 cmj Light olive brown 2.5 Y 5/4 wmoist
and very pale brown 10 YR B/3 dry; clays massive;
stickys; plastici many, fine, continuous pores; gradual

cmooth boundary. pH 3.2 (wet), 4.7 (dry!.

£1 40-5&6 cmj Light brownish grey 2.5 Y &/2 moist
and pale yellow 5.5 Y 7/4 drys; clay; massive sticky;
plasticj; strongs roats nil; fine many contlnuous pOTes;
diffuse smooth boundary; wood fossils and remains of

earlier mangrove vegetation. pH 5.6 (wet), 4.9 (dry).

C2; 56-82 cmj Very dark greyish brown 2.3 Y 3/2
moist and iigﬁt grey 2.5 Y 7/2 dry; clay; massivej
blockys; stickys plastic;roots-nil; fine many continuous
pores; diffuse smooth boundaryj; wood fossils and

remains of earlier mangrove vegetation. pH 5.6 (wet),

4.9 (dry).

C3; B2 - 150 cmj Very dark greyish brown 2.5 Y 3/2
maist and light grey 2.3 Y 7/2 dry; clay; massive;

blocky; strong; sticky; plastic; roots nil; many fine
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continuous pores; diffuse boundary- pH 5.7 (wet), 4.8

{dry).

Ca 150 -172 cm; Very dark greyish brown 2.9 Y 3/2
moist and grey 2.5 Y N/& dryj; clay; massivey strong;
sticky;‘plastic; roots nil; fine many continuous pores;
and diffuse wavy boundaryj; remains of mangrove

vegetation. pH 6.0. (wet), 5.0 (dry).

CS 172 — 200 cmj Very dark greyish brown 2.3 Y 3/2
moist and grey 2.5 Y N/&6 dry; clay; fine granular;

plasticy sticky; roots nilj;. pH 6.1 (wet), (4.9 dry).
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Texture

Bulk_ldensity
g.cc

Partigle density
9.CC

Pore space: %

Maximum water
noiglng

OCx BD x THICKNESS.

capacity %

10

oH 1:1
oH 1:1
oH Kl

{wet)
{dry}
(1:1}

Ec.(dS,m )
Organic carbon (%)

Drganic matter (%)

CEC (cpol
(+)Kg =
=CEC

Eg%SratiDn %
Inta} Sulphur
ppmi.

Tatal Fel
gzhange-
Sydrogen

me 100g
Exchangeabl?

Al:me 100g

Total N (%}
Total Pobs(h)
Total K20(%}
Total Ca{#i)
Total Mg (%)
Total Na(%)

Exchangeable
K me 100g
rxchangeablf
Ca me 100g
Exchangeable
Mg. me 100g
Exchangeabl
. Na me 100q

1

AP1  AP2  AZg
gy Sy S
1.16 0.95  1.27
1.99 1.98  2.14

45.99 45.09 45.71
40.95 40,12 38.82
1.59  0.43  0.83

1.25
2.14
44,44
40,26
0.09

2.04
44.22

40.78

c2

3

ca4

€5

Clay

1.19 0.96

1.99
35.49
36.07

0.79 1.70

1I.Chemical Characteristics.

4.3
4.2
3.9

0.20
1.25
2.14

11.02
£.47
41.460

10,40
10.71

0.32

0.14

0.013
0.016
0.421
0.401
0.054
0.0462

0.1%9

1.93

1.73

0.31

&

b
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4
8.
4,
Q.
0.
i.

3
=
5

N e

.87
&.43

44.40

9.41
10.64

0.45

G.17

0.040
0.017
0.312
0.391
0.050
0.051

0.21

1.57

2.14

.42

4.9
4.4
3.7

0.10
Q.55
0.93

8.88
&.35
45.80

5.68
10.20

0.32

0.40

0.077
0.014
0.233
0,367
0.025
0.0351

0.17

2.01

2.14

0.36

5.2
4.7
4.1

0.03
0.&0
1.03

B.71
&£.78
48.70

5.01
10.95

6.38

1.81

0.052
0.011
0.241
0.343
0.025
0.052

0.24
2.12
2.03

, 0.47

5.97
43.30

10.82

5.4
2.9
4.1
0.20

3.6
4.9
4.2

.30
0.66
1.13

N

0.4
0.7
B.21 B.23
5.84
40,30
b.b4
10.61

&.02

0.40 0.3%6

1.67 0,97

0.031 0.033

0.012 0.011
6.211 0.197
0,347 0.341

0.027 0.023

0.061 0.046B

0.21 0.22

1.1 1.73
1.992 1.7%9

0.22 0.29

Clay Clay Clay

1.16
2.26
35.84
40,66
2.80

3.7
4.8
4.3

1.0t

1.38
2.27

iG. a1
4.335
41.30

5.21
10.82

0.39

1.01

0.020
0.010
0.186
0.326
0.038
0,072

0.20

1.79

0.31

4&.14
5Z.BS

10,12 |

1.19 1.48

1.97 2.4%

42.5%
38,34

1.75 4.8

6.0
3.0
4.6

0.50
0.67 1.08
1.17

|72}
-

w ~J
~! rJ

57.90 13.30

&4.37

0.47 0.4%2

0.84 0.45%

0.027 0.011
0.011 0.010
0.154 0.125
0.31% 0.3t1
0.035 0.040
0.074 0.073

0.28 0.1%9
1.54 1.59
1.76 1.87

0.21 0.23
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Pedan :2
Location: Karamana, Thiruvananthapuram, Kerala,

La: 8° 28° 3 N. and La: 7&° 57° SO"E.

Information on the site : Above 7 metres MSL. Valley bottom,:
marn made, flat or almost flat, rice fields,

isohyperthermic temperature and aguic moisture reglmess

Information on the Soil : Recent and sub recent sediments
moderately drained, surface soil at field capacity,
high water table, wet throughoutl the profile,
artificially drained, brought under cultivation with

rice for the past 60 years. Natural vegetation: rice

and grassy weeds, fossil woods nil.

Profile description: AP1l; O - 17 cmj Olive brown 2.5 Y 4/4
moist and pale yellow 2.3 Y 7/4 dry; sandy clay loamj
moderate fine granules; slightly stickys slightly
plastici; many fine vesicular and tubular pores; many
fine roots concentrated in the first 5 c<m. diffuse

smooth boundary. pH 6.0 (wet), 4.3 (dry).

Appi 17 — 32 ecm; Light olive brown 2.5 Y 5/6 moist
and light yellowish brown 2.3 Y 6/4 dry; sandy clayy
moderate fine granular; slightly sticky slightly
plastic; common vesicular and tubular pores; diffuse

smooth boundary. pH 5.5 (wet}), 4.9 f{(dry).
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Aacy 32 - 956 cmj; Light olive brown 2.5 Y 5/6 moist
and light yellowish brown 2.5 Y &/4 dry; clay; massives
sticky; plasticy common fine imped pores; diffuse

smooth boundary. pH 6.2 (wet), 4.9 (dry).

Cig; 356-90 cmj Olive brown 2.5 Y 4/4 moist and
dark greyish brown 2.5 Y 4/2 dry; massivejplasticifine
irreqular pores;diffuse smooth boundary spH  &6.0(wet),

5.2 (dry).

Cp; 90 - 111 cmj Dark grey 2.5 Y N/4 moist and
dark greyish brown 2.5 Y 4/2 dryj; clay; massive;j
sticky, plastic; fine irregular paresj diffus e smooth

boundary. pH 6.0 (wet), 4.9 (dry).

Cz; 111 — 140 cmj Olive brown 2.5-Y 4/4 moist and
light grey 2.3 Y 7/2 dry; clay; massive; stickyj
plasticy fine irregular poresj diffuse smooth boundary.

pH 6.0 (wet), 4.9 (dry).

Cg; 140 — 210 cmj Dark grey 2.5 Y N/4 moist and
brownish grey 2.5 Y &/2 dry; clay; massivej sticky;

plastic; fine irregular pores; diffuse smooth boundary.

pH &.1 (wet), 4.8 (dry).



I.

Physical Characteristics

Texture
Bulk_?ensity
Q.CC
Particle
density g.cc
Pore space(4)

Maximu@yw%ﬁ?f halding 21.7

capacl
Oc x BD x Thickness
10

pH{l:1) wet
pH{1:1) dry

pH Kel j}:l)

£.C dBm

Organic Carbon %
Qrganic matter %

E {cqal

G, T

ECEC *

Base Saturation %
Total Sulphur
ppm

Tatal Fe %4
Byahagapnte
me 100g
Exchangeablf
Al Me 100g

Total N %
Total Po0g%

Total K-0%
Total Ca%

Total Mg 4
Total NaX
Exchangeable
K.me 100g
Exchangeg?le Ca
me 1009
Exchanggfble Mg
me 100g
Exchangg?ble Na
me 100q

Apl  Ap2 AC Cg c2 c3 C4
Sandy Sandy Clay Clay Ciay Clay CLlay
1.27 1.01 0.21 0.%4 0.97 0.99 1.20
2.09 2.24 2.32 2:@3 2.44 2.67 1.91
52.%3 55.32 60.12 61.20 61.20 54.2 56.1
54,30 49.90 57.30 57.20 53.21 43.20
2.91 1.72 0.58 0.86 0.18 0.34 0.51
11 Ehemical Characteristicst
6.0 5.9 6.2 4.0 5.0 4.0 bal
4.5 4.9 4.9 5.2 4.9 4.9 4.8
3.2 4.1 4.5 4.1 4.0 4.0 3.8
.10 0.20 .30 0.09 C.10 0.10 0.03
1.20 t.17 0.27 0.27 0.12 .12 0.06
2.06 2.01 0.46 0.446 0.20 0.20 0.10
11.0 11.20 2.21 .69 &.10 &5.01 B.56
5.04 4.99 5.00 3.43 4.98 4,11 4.66
29.5 30.4 3.9 3J4.9 38.8 27.2 3I3.50
6.53 &.20 1.44 2.8B4 2.32.- 1.56 1.48B
10.50 10.63 10,43 2.36 8.49 o.24 92.17
0.18 0.14 0.10 0.22 0.19 0.18 0.18
0.34 0.2t 0.26 0.10 0.14 0.19 0.17
0.142 0.097 0.092 0.087 0.073 0.0563 0.041
0.012 0.013 G.0l& 0.015 06.010 ©.004 0.009
0.310 0.231 0.187 0.164 0.113 0.102 0.276
0.313 0.297 c.280 0.273 0.280 0.276 0.271
0.048 0.0335 0.037 0.038 0.03& 0.038B 0.0346
0.025 0.028 0.083 (¢.0t% 0.020 0.023 0.018
0.192 0.14 0.28 Q.61 0.13 0.27 0.1&
1.32 1.27 1.30 1.43 1.78 1.14 1.36
1.29 1.32 1.82 1.07 1.83 1.20 1.42
0.48 0.53 0.49 0.38 C.14 0.21 0.41



45

Pedaon: 3.
Location : Thakazhi, Kuttanad, Alapuzha,Kerala.

La :9° 20° 27'" N and Lo :76°25°30'" E.

Information on the Site: Below lmetre MSL, natural coastal
marsh, flat, rice fields, isohyperthermic temperture

and aquic moisture regimes.

Information on the Soil: Recent riverine clay and peat
sediments on marine sands,poorly drained,water logged,
artifically drained subject to occasional salt water
intrusion, brought under cultivation with rice for the
past 50 years and coconut on the bunds of drainage
channels. Natural vegetation: marsh land grasses and

mangroves, numergus fossil woods.

Profile Description:Apl; 0-12 cmj Olive brown 2.5 Y 4/4
moist and light olive brown 2.35Y 5/4 dry; sandy clay
loam; moderate fine granular; slightly sticky and
slightly plastic; many fine roots inside the pedsj many
fine tubular pores; gradual smooth boundary. pH 3.9

{wet), 3.4 (dry).

Ap2; 12-18B cmj; Very dark greyish brown 2.5 Y 3/2
moist and greyish brown 2.5 Y 5/2 dry; sandy clay;
moderate fine granular; slightly sticky and slightly

plastic; few rootsj many fine tubular pores; gradual
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smooth boundary; few fossil woods well mixed. pH 4.0

(wet), 3.9 (dry).

Ag; 18-30 cmj; Very dark grayish buown 2.5 Y 3/2
moist and dark grayish brown 2.5 Y 4/2 dry; sandy clay;j
moderate coarse granularj sticky and plaSticy roocts
nily; fine irregular pores; gradual smooth boundary; few

fossil woods. pH 4.4 (wet), 3,3 {(dry?}.

Cl; 3I0-54 cmj; Very dark gray 2.5 Y 3/N moist &nd
very dark grayish brown 2.5 Y 3/2 QPy, ciay; coarse
granular, sticky and plasticy roots nilsmany fine
tubular poresj diffused smooth boundaryj; numerous soff

fassil woods. pH 5.5 (wet), 3.2 {dry).

C25 5 4-140 cmy; Black 2.5 Y N/2 moist and very dark
grayish brown 2.5 Y 3/2 dry ; €lay; massivej; sticky and
plastic; roots nilj; many tubular pores; few soft fossil

. ww“:lcd—_g:; “pH 3..7 (wetl ,n-:S-O (dry)-



1.Physical Characteristics

a7

Symbol Apl Ap?2 fAg Ci Cc2

! 1
Texture ?ggdy gfggy gfggy clay clay
Bulk density g.cc—l 1.1 1.03 0.94 0.97 1.13
Partifle density
o.cc 1.73 1.86 1.31 1.29 1.76
Pore space (%) 49,469 50.69 50,99 33.25 54.77
Haxioup wahgr Nolding 4 2. 28,50 47.35 32.48 44.66
OC x BO x Thickness 4.19 1.5 5.75 t.1 13.72

10
I1. Chemical Characteristics

pH (1:1) wet 3.9 4,0 4.4 3.3 5.9
pH (1:1) dry 3.4 3.9 3.3 3.2 3.0
pH Kcl {(i:1) 3.0 3.0 2.9 2.5 2.5
E.C.{dS m ) 1.9 8.3 4.8 5.5 5.5
Organic carbon (4) 3.15 2.92 3.10 0.51 2.64
Brganic matter (%) 9.40 4,30 B8.76 0.B0. 4.50
C.E.Clemol (T} Kg~ ' 15.4 24.2 22.0 24.3 25:3
E.C.E.C. " 14,2 12.3 10.5 195.3 14A.6
Base Saturation (%} 20.5 2.7 21,2 21.8 22.9
Total Sulphur (ppm) 29 123 130 7423 7024
Total Fe (%) 10.3 11.2 11.7 10.9 11.6
Exchangeable Hydrogen
me 100 g ! 3.90 41,30 3B.70 3I2.80 43.30
Exchanggfble al
me 1009 0.20 4.70 7.30 14.80 5.90
Total N % 120 109 .090 .010 071
Tatal P05 % 017 011 012 . 002 010
Tatal Ko0 % .219  0.208 0.112 0.11B 0.110
Tatal ca % 0.420 0.410 0.360 0.310 0.320
Total Mg % 0.157 0.118 0.1466 0.101 .0.102
Total Na % 0.101 0.097 0.07B 0.091 0.093
Exchangahle K
me 100g 0.1¢6 0.18 0.17 0.1%2 0.20
Exchangg?le Ca
me 100g 0.93 0.97 0.29 0.8%9 0.91
Exchanggfble Mg ’
me 100g 0.84 0.84 0.8% 0.97 0.26
Exchangg?ble Ma
me 100g 0.12 0.16 0.14 0.13 0.19
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Pedon: 4
Location : Nedumudi, Kuttanad, Alapuzha, Kerala.

La : 5° 247, 57" N. and Lo:7&° 25° 13" (B

Information On the Site: Below 0.735 metre MSL, Natural
flood plains, flat, rice field, . isohyperthermic
temperature and aquié moisture reéimes.

Information on the Soil: Recent riverine' clay and peat
sediments poorly égéinea,-water logged, . artificially
drained, brought under culéivation with rice for the
past S years. Natural vegetation: rice: and grassy
weeds, fossil woods present in the lower strata of the

profile.

Prafiie Description @ Apl; 0-14 cmj Dlive brown 2.5 Y 4/4
i moist ligh%t olive brown 2.5 Y 5/4 dry; <andy clayj

coarse. granulars many fine roots inside peds; many fine

S gl
SR e A

tubular pouresy: emandwyii-ffose-boundaryy <pH- 5.0 (wet?,

4.1 {dry).

Ap2; 16-24 cmj; Breyish brown 2.5 Y 5/2 moist and
light olive brown 2.5 Y 5/4 dry; clays; moderate fine
gronulary ~ 3thaky;  ~dightly plastics roots  fowy , fine

irragular pores: gradual smooth boundary. pH 5.0 (wet},

4.4 (dry).
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B2'24 - 34 cmj; Dark greyish brown 2.5 Y 4/2 moist
and olive brown 2,3 Y 3/4 dry; %ew fine distinct dark
reddish brown mottles; clay; massive; stickyj plasticy
strong; roots nil; fine irregular poresj gradual smcoth

boundary, pH 5.6 (wet), 5.2 (dry).

2C1g; 34 - 52 cm; Dark greyish brown 2.5 Y 35/2
moist and dark grey 2.5 Y N/4 dry; few fine distinct
dark reddish-brown mottles; clays; massive; sticky;
plasticy strong; roots nilj; fine irregular pores;

diffuse smooth boundary. pH 5.8 {(wet), 5.4 (dry).

2C2q9; 52 — &2 cm; Very dark brown 2.5 Y 3/2 moist
aad dark grey 2.5 Y N/4 dry; few fine faint reddish-
brown mottles; clayj; massivej very stickys; plastics
-strongj roots nil; fine irregular pores; diffuse smooth
boundary; remains of mangrove vegetation. pH 6.2

fwet), 5.4 {(dry).

2C3g; 69 - 164 cm; Very dark greyish brown 2.3 Y
3/2 moist and dark grey 2.5 Y N/4 dryj clayj massive;
very stickyj; plastics strong; roots nil; fine irregular
pores; diffuse smooth boundary. ﬁH 6.8 (wet), 6.1

(dry).



I. Physical Characteristics

Symbol Apl Ap2 B2 2Clg 2C2q9 2C3g

Texture gfggy Clay Clay Clay Clay Clay

Bulk ginsity 1.18 1.20 1.27 1.26 1.20 0.%0

g. CC

Partiile density 2.14 2.02  2.13 2.05 1.71 1.70

g.cc

Pore space (%) 52.49 47.44 50.16 4%9.78 952.15 48.65

ngf'THm water

capaci%y (A 49,51 43.04 45.03 45.856 4%9.14. 40.75

OC x BD x Thickness 3.34 1.04 1.29 S5.40 5.32 7.0

10
I1.Chemical Characteristics

pH{l1:1) wet 4.4 5.0 3.6 5.8 6.2 t£.8

pH (1:1) dry 4.1 4.4 5.2 3.4 5.4 5.1

pH Kcl (1:1) 3.1 3.9 4.2 4.5 4.6 4.6

Ec (dSm 1) 0.20 0.60 0.5¢ 5,05 5,05 5.05

Organic carbon % 1.77 1.08 1.02 2.40 2.61 2.52

Organic matter (%) 3.05 1.86 1.79 4.13  4.49 4.34

CE? (cg?l .

( kg 16.21 10.94 9.73 16.21 15.23 14.28

ECEC " 5.78 6.42 5.65 5.99 5.8 5.59

Base Saturation % 25.70 30.10 27.20 28.70 2B.40 29.90

Total Sulphur (ppm) 12.04 11.28 ?.24 g.12 118.72 213.08

Tatal Fe (%} 2.74 8.83 8.42 8.83 64.40 6.78

Exchangeg?le Hydrogen

me 100g 2.01 1.99 2.00 10.10 10.91 12.31

SrehinsRee e

me 1Q0g 0.3% .41 ¢.70 &.09 4.10 7.40

Total N (%) 0.027 0.029 0.093 0.098 0.097 0.083

Total P03 (4) 0.024 0.0146 0.013 0.012 0.013 06.011
" Total K0 (%43 0.476 0.320 0.234 0.210 0.179 0.183

Total Ca (W) 0.409 0.421 0.403 0.413 0.419 0.417

Tatal Mg (%) 0.215 0.203 0.227 0.228 0.252 C.249

Total Na (%) . 0.079 0,076 ©0.07%9 0.0B8 "0.0B6 0.084

Exchangeable K

me 100g 0.14 0.16 0,17 0.16 0.19 0.29

Exchanggfble Ca.

me 100g 1.01 1.24  1.12 1.22 1.17 1.03

Exchaneg?le Mg

me 100g 1.23 1.34 1.29 1.28  1.32 1,30

Exchangg?ble Na.

me 1G0g ) 0.1%9 0.11  0O.t4 0.21 0.18 0.23

50
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Pedon : 5.

Location : D-Block North-6000, Kuttariad, ﬁlapuzﬁa, Kerala
(South of R Block; 200 M)

La : 92 =1° 2 N and Lo : 76° 24° 45" E.

s

Information on the Site: Below 1 metre MSL, tidal wmarsh,
reclaimed Kayal land, flat flood plains, rice fields,

isohyperthermic temperature and aquic moisture regime.

Information on the Soil: Recent laéoonal clays and marine
sediments, poorly drained, water loéged, artificially
drained and brought under cultivation with rice for the
past 50 years. Natural Vegetaticn: marsh land grasses

and mangroves, fossil woods present.

-~

Profile Description Apl; O =10 cms Dark greyish brown 2.9
Y 4/2 moist.and light olive brown 2.3 Y 5/6 dry; sandy
clay; moderate granular; many fine roots; many fine

pares; gradual smooth bouhdary; pH 5.5 (wet),4.1 (dry).

Ap2: 10 ~18 cm ;5 Dark greyish brown 2.3 Y 4/Z2
moist and light olive brown 2.5 Y 5/4 dry; clay;
moderate granular. weakj slightly plastics slightly
sticky; roots fewj many fine tubular pores; gradual

smooth bounday. pH 5.6 (wet), 4.7 (dry).
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Cilg 3§ 18 -22 cm ; Olive brown 2.5 Y4/4 moist and‘

dark greyish brown 2.5 Y 4/2 .dry; few fine faint
mottles; clay; massive; fossillified wooq; many fine
tubular pores; clear smooth 'bouﬁda}y; lime shell

accumulation about 5% by weight pH &.% (wet), 6.3

(dry).

C2g; 22 -33 cm; Olive brown 2.5 Y 4/4 moist and
olive brown 2.5 Y 5/2 dryj; clay; massivej sticky;
plastic; strongj; many fine irregular, pores; gradual
smooth boundaryj lime shell accumulation about 104 by

weighty pH 6.2 (wet) , 6.0 (dry).

C3g; 33 -41 cm §; Very dark greyish brown 2.3 Y 3/2
moist and black 2.5 Y N/2 dry; fine distinct reddish
and vyellowish mottles; cla;; ma;sivé;sticky;plastic;
strong; many finé irregular poresj; gradual boundary. pH

6.7 (wet), 4.0 (dryi.

Cd4g 3 41 -97 cmj Black 2.5 Y N/2 moist and very
dark qgrey 2.5 Y N/3 dry; few fine distinct mottles;
clay; massivej sticky; plasticy strong; fine irregular

pores; smooth boundary; peat wood occasional. pH 6.9

(wet) , 3.0 (dry).

CSg; 97 —-103 cm; Black 2.3 Y N/2 moist and very

ark grey 2.5 Y N/3 dry; clayj massive; plastic; strong;
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fine irregular pores; clear smooth boundary; occasional

lime shells. pH 7.2 (wet) , 5.3 (dry).

Cég; 103 -151 cmj; Black 2.5 Y N/2 moist and very
dark greyish brown 2.5 Y 3/2 dry "; clay; masgive;
sticky; plastic; strong; fine irregular pores; diffuse
smooth boundary; occassional peats. PH 7.4 (wet), 6.5

{dry).
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Symbols apl Ap2 Cig CZq C3g C4g  C3gq Cég
Texture SETgy Clay CGClay Clay Clay, Clay. Clay Clay
Bulk density g.cc_1 1.08  1.02 1.13 1.29 1.0%9 1.10 0.96 1.13
Partifle density -
gcc 2,32  2.26 2.12 2.27 1.97 1.1 2.11 1.9%9
Pore space (&) 445,03 48.67 353.30 4%.98 4B.45 56.48B 59.99 5%.54
Haydmen cMateliy v 43,11 47.90 43.33 44.11 38.04 45,07 49.82 49.59
0 x BD x Thickness 2.11 0.84 0.49 0.59 1.76 26.4 1.29 17.%9

10

I1. Chemical Chavacteristics

pH (1:1) wet 5.5 5.4 £.9 5.2 &.7 4.9 7.2 7.4
pH (t:i} dry 4.1 8.7 6.5 b.0 4.0 3.0 5.3 6.5
pH (1:1) Kg} 3.9 4.4 5.4 5.2 3.6 3.7 5.2 6.1
EC. (d8 m ™} 1.2¢  0.90 1.01 0.10 0.40 0.05 0.40 0.70
QOrganic Carbon (%) 1.9¢ 0.78 1.09 0.42 2.02 4.30 3.40 3.454
Organic matter (%} 3.39 1.34 1.8 0.72 3.49 7.42 5.B7 35.%97
C.E.C {cmol(+)Kg - 13.94 B8.04 R.10 14,11 12:86 19.21 14.47 17.%0
E.C.E.C " 6.77 &.05 46.53 B.33 6.95 6.70 13.42 14.99
Base Saturation (%) 47.6 30,3 53.4 5%.2 S5i.4 49.1 49.2 49.9
Tatal Sulphur (ppm) 2.8 8.4 23.4 29,2 B2.52 74.26 20.37 21.12
Total Fc (%) 4,92 35.56 4.74 B.41 89.78 7.86 &6.06 7.562
Exchangeable _ t. .
Hydrogen me 100g 2.10 10.41- 8.21 7.29 11.51 12.37 14.61 14.93
Exchange&?le Al
me 100g 6.37 6.2%9 4,20 3I.91 4.19 6.21 8.00 B.10
Tatal N (%) 0.148 0,126 0.121 0.120 0.111 0.10%9 0.08B3 90.073
Total Pp 05 (%) 0.031 0.024 0.021 0.024 0.0i1 0.012 0.010 0.00%
Total Kp0 (%) 0.400 0.321 0.307 0.312 0,281 0.203 0.173 0.141
-Total Ca (%) 0.693 1.124 2,346 2.987 0.934 0.976 0.832 0.630
Total Mg %) 0.143 0.138 0,194 0.141 0.312 0.382 0.4462 0.420
Total Na (%) ¢.091 0.080 0.08B7 0.089 0.093 0.091 0.90 0.0%1
Exchangeable K _ _ ]
me 100 g 0.1 0.20 0.23 0.2&6 0.18 ¢.1%? 0.17 0.10
Exchang?able Ca
me 100 2.10  3Z.46 3,71 3.00 2.41 2,26 2.20 2,21
Exchangeablf
Mg me 100g 2.27 2.19  1.22 2.14 2.32 2.2¢4 231 2.37
Exchanggfbe Na
me 100g 0.29 0.20 0.18 0.24 0.23 0.27 0.24 0.25
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Pedon : 6
laocation : Njarackkal, Kanayannur, Ernakulam, Kerala,

La : 10 ° 3° r;:r:\fand Lo: 76 0 13 ' 22" E.

Information on the site : Below 1 metre MSL, natural tidal
marsh. flat, rice fields, iso hyperthermic temperature

and aquic moisture regimes.

Information on the soil: Recent lagoonal clays and marine
| sediments, - very poorly -drained, water—logged
throughout, artificially drained, subject to tidal
ingress of salt water periodicallg, brought under
cultivation usi%g salt resistant local rice varieties

for the past 75 years, during offseason prawn culture

is practiced; Natural vegetation: halophytic mangroves,

no fossil woods.

Profile Description : Apl ; 0-8 cm; Very dark gray 2.3 Y N/3
moist and very dark greyish brown 2.5 Y 34/2 dry; sandy
clay; weak fine granularj slightly sticky and slightly
plastici; weak many fine tubular poress gradual smooth

boundary; few fine roots. pH 4.4 (wet), 3.5 (dry).

Ap2 3 B-20 cmj; Black 2.3 Y N/2 moist and very dark
brown 2.5 Y 3/2 dryj sandy clayj; weak fine granular;
slightly sticky and slightly plastic; many fine tubular
poress; gradual smooth boundary; few fTine roots, pH 4.4

(wet), 3.5 (dry).
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B2; 20-35 cmj; Black 2.5 Y N/2 moist and very dark
greyish brown 2.5 Y 4/2 dry; sandy clayj; massivej
sticky and plasticj strong man} fine irregular pores;
diffuse smooth boundary; roots nil. pH 4.9 (wet), 3.5

(dey) .

Cg; 35-75 cmj Black 2.5 Y N/2Z2 moist and very dark
greyish brown 2.5 Y 3/2 dry; clayj massivey highly
sticky and plastic; strong irregular pores; diffuse

wavy boundaryj; roots nil. pR 4.3 (wet), 3.4 (dry).

C2g; 75-110 cm, Black 2.5 Y N/2 moist and very
dark grayish brown 2.5 Y 3/2 dryj; clay; massive; highly
sticky and plastic; strong irregular fine pores,
diffuse wavy boundary; roots nil. pH 4.6 (wet), 3.6

(dry) .

C3g; 110-140 cmj; Black 2.5 Y N/2 moist- and very
dark grayish brown 2.5 ¥ 3/2 dry; clay; massive; highly
sticky and plastici strong irregular fine pores; roots

nil. pH 4.7 (wet), 3.6 (dry). .rm70
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Symbol Apl Ap2 B2 Cag Cp0 Cz39
Texture Clay Clay Clay Clay Clay Clay
Bulk_ldensity
g cc 1.09 0.91 0.8 "1.01 1,11 1.07
Particle
density g ccC 2.40,. 2.41 2.30 2.60 2.51 2.48
Pore Space % 58.03  62.30 63.36 b4.11 56,20 57.20
%TéTHm water . 7
capaci%y. 49.20 49.90 50.30 51.80 50.%0 51.20
OC x BD x Thickness 0.21 1.9 2.3 3.45 3.90 3.04
10
1I. Chemical Characteristics
pH (1:1) wet 4.2 4.4 4. 4.3 4.6 4.7
pH (1:1) dry 3.7 3.5 3. 3.4 3.4 3.4
pH (t:1) Kcl 3.0 3.1 3.1 2.9 2.9 3.8
EC (d5 m 1) 15.0 10.0 10.7 6.1 6.5 6.5
Organic carbon % 2.41 1.77 1.74 1.35 1.01 0.95
Organic matter % 4,1 3.1 3.0 2.3 1.7 1.4
CEC {(cmol (+)Kg_1) 13.41 13.6 12.9 10.8 7.2 8.4
E CEC r .
. 7.2 7.1 7.1 7.2 6.8 b.7
Base Saturatlun % 48.9 49.5 51.4 51.4 950.6 49.6
Tutal S (ppm!} 37 I3 659 44596 &893 653
Total Fe (% ) 2.8 3.2 3.8 4.2 4.6 3.2
Exg?gn eable
9§n
100 g £.29 4.91 7.10 6.21 7.0% &.84
Exchangeabl§ 2.21 1.51 3.20 2.12 2.20 2.10
Al me 100g
Total N% 0.112 0.107 0.100 0.092 0.083 0.7%
Total Po0g % 0.020 0.017 0.011 0.010 0.007 0.009 |
Total Ko0 % 0.326 0.301 0.312 0.293 0.284 0.243
Total Ca % 0.270 0.230 0.210 0.220 0.180 0.1%70
Total Mo¥% 0.410 0.245 0.204 0.20t 0.193 0.18B%
Total Na% 0.260  0.340 0.330 0.410 0.290 0.290
Exchangeab}e
K me 100q 1.980 2.120 2.200 2.100 2,290 1.930
Exchangeabl
Ca me 100q 2.130 2.010 2.270  2.190 2.020 2.140
Exchangeabl?
Mg me 100g 0.520 0.480 0.340 0.460 0.400 0.410
Exchangeabl
Na me 100q 2.031  2.5%4 2.246 1.983 t.246 1,172
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Pedon =7/

Location Anthikkadu (Centre of Kole lands),Thrissur,Kerala.

-

La: 10 @ 26°44" N. and Lo:76°8°52"E.

Information on the Site: Below 1 metre MSL, natural flood
plains, flat or almost flat, rice fields, isohyperthemic

temperature and aquic moisture regimes.

Information on the soil: Recent riverine and marine sediments
imperfectly drained, @ater logged, wet throughout the
profile, subject to ocﬁ%sional salt water inundation,
brought under cultivation with rice for the past 30
YEarsS. Natural vegetation : marsh land .grasses and

mangroves, fossil woods present.

Profile Description: Apl i+ O —10 cmj; Olive brown 2.5 Y 4/4
moist and pale yellow 2.5 VY 7/4 dry; sandy clay loamg
medium granularj sticky; plastic; weak; many fine
roots; fine tubular pbres; gradual smooth boundary.' pH

4.4 (wet), 4.0 (dry).

APZ3; 10-20 cmj; Olive brown 2.3 Y 4/4 .moist and
pale yellow 2.5 Y 7/4 dry; sandy clay; moderate fine
granular; slightly sticky; plasticg weak; roots nilj
‘many tubular pores; smooth gradual boundary. pH 4.3

{wet), 4.1 (dry?}.
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Bi; 20 - 30 cm; Dark greyish brown 2.5 Y 4/2 moist
and olive brown 2.5 Y 4/4 dry; éandy; fine gfanular;
sticky; plastic; strongj roots nil; medium tubular
pares; gradual smooth boundary. pH 4.9 (wet), 4.2

{dry).

B2 : 30-40cm; Dark greyish 2.5 Y 4/2 moist and
olive brown 2.5 Y 4/4 drys clay; massivej sticky;
slightly plastic; roots nilj medium tubular pores;

gradual smooth boundary; pH 4:6 (wet), 4.2 (dry).

Cl; 40-50 cm; Very dark grey 2.9 Y N/3 moist and
dark grey 2.5 Y N/4 dry; clay; maderate; massive;
slightly plastic; non-sticky; roots nil; tubular pores;

gradual smooth boundary. pH 4.8 (wet); 4.3 (dry).

€23 50-60 cm; Black 2.5 Y N/2 moist and very dark
greyish brown 2.5 Y 3/2 dry; clayj massive; ‘sticky;
plastic;' strong; roots nilsy tubular pores; gradual

smooth boundary pH 4.9 (wet), 4.0 (dry}.

C3; 60-70 cmj Black 2.5 Y N/2 moist and very dark
greyish brown 2.5 Y 3/2 dry; clay; massive; sticky;
plastic; strong; roots nilj; fine tubular poresj gradual

smooth boundary pH 4.9 (wet), 4.0 (dry).
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Ca : 70-B0; Black 2.5 Y N/2 moist and very dark

brown 10 Y 3/3 dry; clay; massive; sticky; plastic; strong;j

roots nilj fine tubular poresj; gradual smooth boundary; pH

4,9 (wet), 3.2 (dry).



I. Physical

Characteristits

b1

Symbols

Apl

Ap2

Bi

B2

C1

c2

€3 C4

Texture

Bulk density gcc 1
Partifle density
g.cc

Pore space %

Hagimun wabelivy «

OC % BD x Thickness

clgngXm ??Qﬁy

1.30
2,11
54.70
47 .30
1.75

10°
pH (1:1)wet 4.4
pH (1:1) dry 4.0
pHi{l:1) Kcl 3.3
Ec (ds M ) 0.20
Organic Carbon (%) 1.35
Drganic matter CA) 2.32
CEC. cmal (+Ykg ! 11.14
E.CEC. " 4.14
Base Saturation (%) 20.4
Total Sulphur {(ppm) 25.82
Total Fe % 12.16
Exchanggﬁble Hydrogen
me 100g 2.15
Exchangeable -1 )
Aluminium me 100g 0.20
Total N % 0.100
Total P03 % 0,012
Total K0 % 0.242
Total Ca % 0.310
- Total Mg % 0.107
Total Na % 0.100
Exchangg§ble K
me 100g 0.%1
Exchanggfble Ca
me 100g 0.8%9
Exchangg?ble Mg
me 1009 0.14
Exchangg?ble Na
me 100g 2.10

1.26
2.05
52.70
52,40
0.89

o=
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]
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17.76
12.73

0.91
0.193
0.010

0.183
0.310
0.0%97
0.070
0.87
0.%92

0.11

c
gfggy Clay lay

Clay Clay

Clay

1.27 1.22 1.30 1.11 1.03 1.21
2.01 1.B&6 2.31 2.66 2.19 2.24
572,00 49.70 51.30 53.40 51.20 49.20
46.20 43.40 45.20 48.50 47.90 46.20
0.63 0.61 0.358 0.45 1.21 B.78
1I.Chemical Characteristics
4.5 4.6 4.8 4.9 4.9 4.9
4.2 4.2 4,3 4.0 4.0 3.9
3.6 3.8 4.0 3.4 4.0 4.1
0.10  0.05 ©.10 ©0.i10 0.05 0.80
0.50  0.50 0.45 0.41 1.20 2.42
0.86 0.B6 0.77 0.71 2.07 4.17
15.44  13.21 14.03 14.29 10.43 146.48
4,19  5.16 *4.34 4.00 4.97 4.352
20.6  20.4 20.4 i9.%? 20.B 20.%
14.27  19.31 64.28 475.12 642,31 72.23
11.63  13.42 13.45 13.44 13.93 11.28
0.95  0.53 1.27 1.5t -1.79 1.23
1.21 1.63 ©0.81 0.49 0.2t 0.89
0.087 0.090 0.089 0.072 0.70 0.058
0.010  0.008 0.009 0.00% 0.010 0.007
0.179 0.1&8B 0.15%9 0.153 0.146 0.139
© 0.200 0.260 0.210 0.190 0©.180 0.130
0.057 ©0.055 0.051 0.056 0.050 0.049
0.140  0.140 0.080 0.100 0.130 0.080
0.86 0.81 0.79 0.B4 0.92 0.89
0.97  0.99 1.6t 0.92 0.89 0.97
0.09  0.i0 0.16 0.13 0.14 0.15
2.63  3.42 I.45 2.44 1,39 1.28

2.73



Pedon : 8 _ . - .
{ocation : Pattambi, Rice Research Station, Palakkad, Kerala
La: 10° 48° 57" N and Lot 760 11° 35" E.
Information on the Site: Above 40 metres MSL, narrow valley
bottoms, undulating lateritic hillock; flat or almost
flat, isohyperthermic temperature and aquic moisture

regimes.

Information on the Soil : Recent and subrecent laterite
sediments originated from crystalline and metamorphic
rocks; well drained, brought under cultivation with

rice for the past &0 years.

Profile Description AP 3 O —-20 cmj; Olive brown 2.5 Y 4/4
moist and light yellowish brown 2.5 Y &/4; Clay loam;
weak; fine granular; non stickyj; lightly plastici many
micro discontinuous wvertical pores; many fibﬂ%ous

roots; clear smooth boundary. pH 5.7 (wet), 5.4 (dry).

Bl ; 20 - 30 cm; Light olive brown 2.5 Y 5/4 moist
and olive yellow 2.5 Y &/6 dry; clay; massive; slightly
sticky; plasticy cemented with iron oxides; micrao

. continuous vertical pores; medium roots; gradual smocoth

boundary. pH 3.3 (wet), 5.4 (dry).

B2 3 30 - 446 cmy QOlive brown 2.5 Y 4/4 moist and

olive yellow 2.5 Y &6/6 dry; clay; subangular blockys
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slightl} stickys non-plastic; weakly cemented; vertical
pores; roots absent; gradual smooth boundary; pH 5.1

(wet), 5.4 (dryi.

C2; S5& ~ B2 cmy Olive brown 2.5 Y 4/4 moist and
light yellowish brown 2.5 &/74 drys; clay; massive; non—
sticky; non-plastic; weakly cemented; vertical pores;

roots absentj diffuse smooth boundary. pH 5.3 (wet),

5.4 (dry).

L3I 3 B892 cm and below 0Olive brown 2.5 Y 4/4 moist
and 1light yellowish brown 2.5 6/4 dryj; clay; massive;
non—-stickys; non—plastic; weakly cemented; vertical

™

|
irregular poress; roots absent; ﬁHJS.S (wet), 5.6

(dry).



1. Physical Characterisitcs,

Symbols Ap ' B1 B2t C1 c2 C3
Texture _ Clay Clay Clay Clay Clay Clay
Bulk density g.cc . 1.26 1.24  1.20 1.19 1.1B 1.23
Particle 4
density g.cc . 2.11 2.20  2.24 2.10 2.10 2.1é
Pore Space (4) 456.34 45,28 48.00 44.10 45.20 44.29
Maximum  Water
holding cacpacity.(4) 43,20 42,10 40.90 3I7.6C 36.10 44.72%
I1.Chemical Characteristics
pH (1:1) wet 5.3 5.3 5.2 5.1 5.3 5.3
pH (1:1) dry 5.4 5.3 5.3 5.4 5.4 5.6
pH(1:1) Kel 4.9 5.0 5.1 5.0 5.1 5.3
E.C. (d5 Mhll 0.05 0.60 0.01 0,05 0.10 0.10
Organic carbon % 1.12 0.81 0.50 0.2t 0.20 0.10
Organic matter (A) 1.93 1.39  0.86 0.36 0.34 0.17
CEC {(cmol (+) Kg_ll Q.47 8.26 7.32 5.21 5.0 4.33
e.C.E.C" B.59 6.86 &6.86 3I.41 2.49 1.30
Base Saturatiaon (4) 43.8 I8.3 446.0 38.B 3I6.2 36.3
Tatal Sulphur (ppm) i2.88 ?.12 ?.76 9.88 8.31 7.27,
Total Fe (%} 8.48 8.93 8.01 &6.11 6,20 &£.43
Ryshagegaote
-1
me 100g . 0.6%9 0.47 0.292 0.49 0.47 0,53
Exchangeabl? _ . .
Al Me 100g . 0.21 0.41 0.40 ° 0.91 1.21 1.1%
Total N4 0.142 0.100 0.061 0.026 0,028 0.017
Tatal Po0s% 0.028 0.030 0.02% 0.027 0.020 0.01%9
Tatal K50 % 0.192 0.173 0.132 0.141 0.140 0.132
Total Ca % 0.1%0 0,210 0.1640 0,170 0.180 0.150C
Tatal Mg % 0.042 0.033 0,030 0.031 0.027 0.029
© Total Na % 0.160 0.190 0.230 0.210 0.200 0.210
Exchangg?ble K
me 100qg 1.81 2.34  2.12 2.27 2.11 2.02
Exchaﬁggfble Ca
me 1Q0Cg ~, 1.93 1.94 1.57 1,07 1.01 1.12
Exchangg?ble Mg
me 1009 0.48 0.36 0,39 0.33 0.30 0.28
Exchangg?ble Na
me 100g 0.48 0.93 0.01 0.1t 0.20 0.43

64
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Pedon: 9.
Location i Pazhayangadi (Thavam) Kannoor,Kerala.

La : 12° 43" N and Lo : 75° 17° 2" E.
Information .un the site : ° Below 1 metre MSL, natural

coastal wmarsh, flat or almost flat, rice fields,

isohyperthermic temperature and aquic moisture regimes.

Infarmation of the soil ¢ Recent riverine clay and marine
sediments, VETY poorly drained, waterlogged,
artificially drained, subiect to periodical salt water
inundation +From hackwat-rs or Seé, brought under
cultivation with rice fo the past 50 years. Natural

vegetation: marsh land grases and mangroves.

Profile description ¢ AP § O - 2 cm ;3 Dark greyish brown
2.9 Y 4/2 moist and dark 3areyish Erown 2.3 Y &/2 dry;y
sandy clay; moderate granular; slightly stickys
slightly plastic; weak; many fine roots; tubular pores;

gradual smooth boundary. pH 4.4 (wet), 4.4 (dry).

Ap2; ? ~— 17 cmj; Dark greyish brown 2.5 Y 4/2
moist greyish brown 2.5 Y 5/2 dry; clays; fine granularg
stickys; plasticy weak; fine roots; tubular pores;

gradual smooth boundary. pH 6.4 (wet}, 5.9 {dry).
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Cgl 3 17 - 26 cmj Dark grey, 2.5 Y 4/6 moist wvery

dark greyish brown 2.5 Y 3/2 dry; few fine reddish and

yellowish mottles; clay; massive slightly sticky;
slightly plastics deak; roots nil, fine tubular poTes;

gradual smoofh=boundary. pH &.5 (wet), &.1 (dry).

Cg2 3 26 - 45 cmj Dark grey 2.5 ¥ 4/6 moist dark
grey 2.5 Y 3/0 dryj few fine distinct mottles; clay;
massive; sticky; plasticy strong; roots niljg irregular

pores, diffuse wavy boundary; ﬁﬂ 7.1 (wet),56.9 (dry).

C3 3 45 — 59 cmj Black 2.9 ¥ N/2 maoist and very
dark greyish brown 2.3Y 3/2 dry; clayy massivej
stickys plastic; strong; roots nily; fine irregular

pores; diffuse smooth boundary pH 7.1 (wet), 6.9 (dry).

C4 ; 59 — B84 ; Black 2.5 Y N/2 moist and very dark
greyish brown 2.5 Y 3/2 dry; clay; massive; stickys
plastic; strong’ roots nily fine irregular pores;j

diffuse smooth boundary. pH 7.3 (wet), 7.2 {dry).

€S 3 B4 - 126 cm; Black 2.5 Y N/2 moist and very
dark grey brawn 2.5 Y 3/2 dry; clayj massive; stickys
plasticy strong; roots \ni}; fine irreqular pores,

diffuse smooth boundary. -(sH 7.4 (wet), 7.4 (dry).



1. Physical characteristics.

&7

Symbol Apl Ap2 Cgl Co2 C3 ca 3
Texture E?QSy Clay Clay Clay Ciay Clay Clay
Bulk_?ensity
g.cc 1.08 1.11 1,20 1.09 0.99 0.98 0.81
Parti%le dengity
g.cc 5. 23 2.46 2.53 2.5t 2.40 2.33 2.11
Pare space %4 53.21 54.60 51.89 58.01 58.91 58.20 58.20
Maxioum _ wafef ., 42.60 44.10 43.50 47.90 44.20 50.30 51.40
gC x BD x Thickness 0.48 0.47 0.35 0.62 0.22 0.80 1.1

1¢

11. Chemical Characteristics.

pH (1:1) wet 4.4 6.4 4.9 7.1 7.1 7.3 7.3
pH (1:1) dry 4.6 5.9 6.1 7.1 6.9 7.2 7.4
pH (1:1) Kcl 4.2 5.4 5.7 6.4 6.4 &.0 6.3
Ec (dSm—l) 10.60 5.85 4,54 4.24 4.04 35.99 bbb
Organic carbon % 0.70 ©0.53 0.33 0.30° 0.16 0.33 Q.50
Organic matter % 1.21 .92 0.57 0.52 0.28 0.57 0.86
C.e.C (Cm01(+)kg_1) 17.23 17.01 1B8.33 14.08 14.21 16.09 17.1%
E.C.E.C " 12.2 9.74 10.i1 B.94 9.468 7.94 7.8&3
Base Saturation (%) 35.7 35.7 3&.1 7.7 33. 3. 4.2
Total Sulphur (ppm) 74.8 47.93% 42.36 49.21 53.63 183.21 174.64
Total Fe % 11.75 {1.464 11.44 11,17 11.14 11.21 11.1%
Exchangeable B
Hydragen me 100g 0.90 0.8%9 3.81 4.27 3.24 10.6%7 J.10
Exchangeablf
Al me 100g 0.39 0.21 2.00 2.10 4.10 6.17 8.19
Total N % 0.082 ©.086 0.073 0.071 0.52 0.051 0.049
Total P03 % 0.011 ©.010 0.010 0.005 0.007 0.00& 0.008
Total K0 % 0.347 0.283 0.232 0.201 0.204 0.193 0.190
Total Ca % 0.460 0.420 0.390 0.380 0.360 0.310 0.300
Total Mg % 0.302 0.230 0.338 0.226 0.296 0.287 0.290
Total Na % 0.190 0.210 0.230 0.260 0.160 0.130 0.140
Exchangfable K
me 100 {.02 i.l6 1.21 1.30 0.97 1.31 1.19
Exchang?able Ca
me 100 2.04 1.91 1.83 1.94 1.98 1.74 1.8B6
Exchangg%bla Mg
me 100q 0.32 0.2% 0.34 0.27 0.36 0.31. 0.23
Exch Ebl
E§chgpgetble Na 1.75  1.68  1.44  1.17 1.14 1.21  1.19
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DISCUSSION

The generic term "wet land" readily conveys the
notion of an excess of water on the land during part or all
ofb the year. Wet land soils can thus be defined as soils
whose develop%ent dnd properties are strongly influenced by
temporary OF permanent saturation in the upper part of the

horizon.

Classification of wet land soils, though attempted
by many early workers varies widely with respect to the
criteria used for categorising them. While some workers
place much stress on the genetic nature of these soils, some
others Eelied on the morphological and hydrological
parameters. In the case of‘acid wet land soils, it was
customary to lay much emphasis on the chemical and electro-
chemical nature of the gails. However, such systems of

classification were able ¢to satisfy only the gspecific

purpose or objective for which such soils were classified.

According to U.S. Soil Taxonomy, (1973) present
day characteristics or properties of the soils themselves
are used as differentiating parameters to place them under

different categories. Though, this system is said to be
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free fraom genetic bias, due to the young nature of the wet
land soils, the <characteristics and compasition of the

parent material have a profound influence on the

differentiating characters.

'So0il Taxonomy recognises wet land soils as those
with an aquic moisture regime and uses this property to

categorise the soils at the suborder level.

The majority of ths natural weé'land ;Dils o% the
World fall in the soil orders Entisals} Inceptiscls and
Histosols. As per Boil Taxonomy, in order to use the aquic
moisture regime at the higher categories of classification
the whole soil must be saturated,which implies a reducing
regime that is virtually free of dissolved oxygenj in the
sub groups only the lower haorizons may be saturated. The
soil is said to be saturated if water is stagnating in an
unlined barehole at such a shallow depth that the capillary
fringe reaches the soil surface except in non capillary
pares and the ;ater in the borehole is stagnant which
remains coloured if a dye is placed in the water. It has
. been pointed out that the taxonomic definition is sometimes
ambiguous, since distinction is made between sails that are
saturated and reducing throughouﬁ;_ {ground water gléy soils

and soils in which only the upper horizons are temporarily

water saturated). While refinement in Soil Taxonomy with
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respect to delination of aquic maisture regimes 1is underway
by the International Commit%ee on Aguic Moisture regimes
(ICOMAR) ,Fanning et al (19%1),the concept used in this study
to characterise and cateéorise tﬁe wet land soils is the one

in the present version of Soil Taxonomy.

In Kerala State 1BO0O0OO ha. of the ogeographical
area qualify them to be grouped under wet land soils ie.
soils with an aguic moisture rigime. The present s#udy is
the first of its kind to classify the natural and manmade
wet lands of the State according to U.S. Soil Taxonomy.
While identifying the seil individuals for this study the
indigenous classification of the wet land rice soils was
taken into consideration and nine major wet land soils have
been recognised and detailed studies on each pedon with
respect to soil morphology, physico-chemical characteristics
and mineralogy have been conducted and the results already
presented. On the basis of differentiating criteria
suggested by Soil Taxonomy (1975), each soil type has been

classified and presented hereunder.

“Pedon 1. Vellayani, Natural fresh water Kayal wet lands,

Acid Hydromorphic.

This pedon was located in the Kayal lands which

forms a valley battom surrounded by red soil

hillocks (Oxisocls).
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Morphology of the pedon with respect %o s0il
colour showed a gradual decrease in value and chroma of the

horizons with depth thus indicating dark coulr formation 1in

the lower horizons.

P

This pedon exhibited cracking when dried and
these cracks were not permanent. These soil samples showed
shrinkage sufficient enough to have a COLE of more than
0.09. Lithic or paralithic contact could not be identified
within the 200 cm. Mean summer and winter soil temperature
at SO cm depth exhibited a variation of only 19c. The soil
was having 2 reducing regime that was virtually free of
axygen, bhecause it was saturated by ground water. Mean

annual soil temperature was 27DC.

Mechanical analysis of the soil samples showed a
gradual increase in clay content with depth. The clay
content was mare than 30 percent in the horizons that were
mars than SOcm in thickness. Mean value for clay content

was 42.5 percent.

Bulk density of the horizons showed a mean value
of 1.17 gcc and particle density mean was 2.1gcc 1.
Horizons of the pedon had a mean water holding capacity of

41,07 percent while mean pore space was 46.06 percent.
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Wet pH (1:1) of the soil horizon in general
showed a gradual increase with depth. (from 4.5—6.1f. The
lowering of pH in any of the horizons was not drastic enouagh
to qualify the horizon; to be sulphidic. Except in the two
lower 'horizons where organic matter accumulation in the form
of fossilified woods occured, organic carbon and organic
matter content of the horizons showed a2 gradual decrease
with depth in the horizons,” ekcept where accumulation of
fossil wood was prominant (Cx and Cg horizons). CEC also
showed a similar pattern of variation. Mean base saturation
of the horizons were 43.B percent. Mean value of total
sulphur contents of the horizons was &.33 (ppm). Total Fe
content of the horizons showed uniformity with respect to
distribution in the horizons. Mean total:Fe content was
10.5%. Neither mean exchangeable hydrogen 0.45 me.lOOc_;—1
nor mean exchangeable aluminium 0.83 me.lOOg—.1 reveal high

acidity for these soils.
Classification

The characteristic features of the pedon indicate
their very recent arigin on fluvial sedimentary materials in
a lagoon which is naturally water lagged resulting in the
formation of a wet land marsh. Cultivation is possible only
by artificial drainage. There is_no evidence of classical

profile development or any characteristic diagnostic surface
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Or  subsurface thorizon. Hence this go0il was well placed

under the gOIL DRDER:_Entisul.

The pedon was permanently saturated with water at
some time of the year or are artif}cially drained and Hhad
within 50cm of the surface, dominant tolour (moist) in the
matrix as follows. In horizons that had texture fiper than
’loamy fine sand in some aor all horizons, there was no
motfling, value was less than 4 ang chroma was lesgs than 1,
In horizons that had texture of loamy fife sand or coarser

hue is blyer than 10Y, and hence the soil came under

&8 depth of 125 cq. The texture was finer than loamy fine
sand in AZqg harizon (16-25cmy) . Within 100 cm 2 paralithic
tontact could not be established, Hernce the Pedon qualified

to be placed in the BREAT GROUP « Fluvaquent.

Mean summer and winter sgil temperatures at a
.depth of S0cm differed anly by 1°¢ »Identified SUB GROUP was

Tropic Fluvaquent.

Pedon fell under the temperature regime

isohyperthermic and had predominant clay mineral identified

\~ kaolinite

and the dominant texture was clay (35-59 per
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cent in some horizons!}. FAMILY: Fine, Kaolinitic,

Isohyperthermic, Tropic Fluvaguent.

The pedon was classified according to U.S. Soil
Taxonomy as FINE,KAOLINITIC,ZSOHYPERTHERMIC, TROPIC

FLUVARQUENT .
-Pedun: 2. Karamana, manmade wet land,Brown Hydromorphic

Karamana Pedon was identified in the manmade rice
fields of cropping systems research station of KAU. This
pedon was located in a valley bottom surrounded by laterite

hillocks.

Morphological analysis of the pedon with respect

to soil colour shawed no particular trend 'with depth. In
the lower haorizons (Clg — C4) an alteration of dark and
light colours was seen to exist. Mean summer and winter

soil temperatures at 5O cm depth exhibited a wvariation of
1.3°%C. Mean annual soil temperature was 279,  The pedon was

permanently saturated with water for some time of the year

and was artificially drained for rice cultivation.

Mechanical analysis of the <eo0il samples from
different horizons showed a gradual increase in clay content
with depth. Mean clay content was 49.5 percent. Mean value

for bulk density was 1.0 gcc | and that of particle density
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was 2.3 gcc_l. Maximum water holding capacity mean for the
horizons was 50.9 percent and pore space mean was 357.2

percent.

Wet pH (1:1) of the soil horizons in ge:r . -al did
not show any marked variation with depthj mean va:ue being
5.9. The lowering of pH with drying was the most 1in the
lowest horizon/: (the difference in wet and dry pH being
2.3, The distributidn af organic carbon and the wvariation
in CEC showed similar trend,with the highest value for the
upper most horizon . The organic carbon carfent and CEC
values decreased with depth. Mean organic carbon content

was 0.45 percent and mean CEC value was 8.5 cmol (+) Kg_l.

Base saturation varied irregularly in . the pedon
and it showed a mean value of 32.3 percent. Mean value of
total sulphur content of the horizons was 3.2 ppm. Total Fe
content had a mean value' of 9.74 percent. The mean
exchangeable hydrogen O.17 rn.c.-.IOOt;;_1 and mean exchangeable
aluminium 0.30 ﬁelOOgFl values indicated that thg pedon was

not highly acidic.
LClassificationr.

The differentiating features of the pedon gave an
indication af very recent origin of these sails on recent

and subrecent sediments. These soils remained water logged

~



75

Y

for some period of the year and was artificially drained for

rice cultivation. The pedon did not exhibit any features of

natural wetness or marshy lagoons. Absence of a classical
profile development and characteristic haorizonation

indicated that this soil could very well be placed in the

SOIL DRDER: Entisol.

The pedon was saturated with water at some time of

the year. It was artificially drained and had within 30 cm

of the surface , domin{t colour in the matrix was bluer than
10Y. {In haorizons that had texture of loamy fine sand or
coarser). For horizons that had texture finer than loamy

fine sand there was no mottling and the value was more than
4 and chroma less than 1. These diagnostic features qualify

the pedon to be grouped under SUB ORDER: Aquent.

The pedon had an isohyperthermic temperature {mean
summer & winter soil temperatures differ oenly by 1°c)
regime, and had an organic carbon content that decreased
regularly with depth below 25 c¢m and reached a level of 0.12

percent within a depth of 125 cm. These features satisfied

the requirements for the BREAT GROUP:Tropaguent.

None of diagnostic criteria for sub group
classification was met within the pedon and as such the

pedon was placed in SUB GROUP: Typic Tropaquent.
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The pedon came under isohyﬁerthermic temperature
regime and had the predominance of Kaolinite as clay
mineral. Texture was clay (with content of c¢Tay ranging
from 3I5-59 per cent ) and hence the -FAMILY name provided

=r

was: Fine Kaalinitic, Isohyperthermic, Typic Tropaguent.

U.S.501l Taxonomy identified this pedon as FINE, KADLINITIC,

ISOHYPERTHERMIC,. TYPLIC, TROPARUENT.
Pedon:z 3. Thakazhi, Kuttanad; MNatural Kari, Acid Sulphate

Location of this pedon was dame in- the typical .-
Kari rice ~fields of Kuttanad, originally. designated as acid -:
sulphate peaty soils. Pedon was located - in a natural.:
coastal- maréh, brought-under cultivation with -rice after-
artificial drainage. This pedon was subject ta mariae

influence and: salt water ingress.

Soil. marphelogy ik retesicgta saklecolowr afz , dhes
pedom © showed- .2~ gradual - decreaser inm -values-and'. .chyraoma-
indicatitng dark: lower horizons and light upper: horizans.-

. Mean. summer-and winter sorl temperature: showed -a difference:
of" 1.4°C.. . Mezn-annual: sail f&mpaz&tunerwasr;2?.3?C;Ih.Tﬁisﬁ
ﬁEdnn:'wasmsatunztﬁdzwith;uatanrfanxsameapertud;af:thsg years. :

and.was. artificially. drained farn-rice cultivaliom..
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Results of mechanical ;nalyéis indicated a coarser .
texture for the upper three horizons and finer textu%e for
lower ones. Mean. clay content of - the pedan was 34.3
percent. -Bulk density of..the.harizons showed a mean .value
of- 1.0 9 ccfl. Nhi1a_pa;¥iclendensity”mean was 1.6"gcc_ .

Mean maximum water holding capacity.for the horizon was 43.4

-percent and pore space mean was 38.7 percent:..

Wet pH (1:1) showed a gradual increase with. depth.
When dry pH was nated thesdifferERCE“betwéenuwet and.. dry pH:
gbtainmed . was very- marked.in the lower horizoms:: (L.l, . 2.3 and.
7.5 _ units for the three .lower hgrizons).. Dry K&l.pH(lzl)
alsa. indicates a marked drop. in'.pH with drying. Here alsa, ..
the drap in;pHrwith;drying;wastmust:prominantuin-the.'luu&wf
horizons (954-140 cm depthi. G?ganic:mattevzéccumﬂlatinn was™—, . .
ncticedhinftha.Ag_hcnizunx(EJTQYpercént)_muVaniation;in“?CEEI
shawed. an. increasing tnend with depthn” .. Mean. wvalues: fao -,

OrgGanLe Wcamhcm:amd:EEcﬂmé?Ea2m2m0éﬁﬂﬁﬁtlandsZEQéﬁiﬁmﬂl--ﬁﬁ) -
; Kg_l respectivelys Mean base saturakiomwas 2751 percerninal s s
Base- saturation alsa shawed: . ancincreasing. trend:iwith: depth-. N
. Mean wvalue. af. .total sulphum content’ wasy 2F6BIZI%ppme A
warkeds::. increasey. i ther sulphur: camken trwitvior: G- .and €2
narizaos: . iodicated accumulatiom afi.sulphidic: saterialts  and

sulph fdic. harizonw. Mean:ivalue: far>taotzlxiram.-content was
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11.4 percent, Mean values of exchangeable hydrogen 32.0
- -1
me .100g 1 and exchangeable aluminium L.72 me.100g

indicated that this pedon is Hhaving very high potential and

exchange acidity.
Classification

The diagnostic criteria of ﬁhe s0il indicated that
this pedon was of recent origin on fluvial sediments,
lagoonal clays and peat sediments. The pedon was naturally
water logged and it resulted in the formation of a wet 1land
marsh. The pedon is the formation of a wet land marsh. The
pedon was subjected to periodical marine influence and salt
water inundation. Cultivgtgon was possible only Ey
artificial drainagé. Profile development was not evident in
the pedon. Absence of an; of the characteristic surface or
sub surface horizons suggested that this soil comes under

SCIL ORDER : Entisol.

The pedon had sulphidic materials within 30 cm of
the mineral soil surface and was saturated with ’water at
" sometime of year and were artificially drained for rice
cultivation. In horizon that had texture fimer than loamy
fine sand, hue was bluer than 10 Y. These characteristicé

formed the basis of including this pedon in SUB ORDER:

fiquent.
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Presence of sulphidic materials within 50cm of the
mineral soil surface gqualifies the soil to be placed' under
GREAT GROUP: Sulfaquent. The soil did not satisfy
the requirement for'n’ value to be placed in any other sub
groups. Hence the identified SUB GROUP is :Typic

éulfaquent-

Temperature regime was isohyperthermic,
composition of clay miperals indicated a mixed nature and
the dominant textural class was fine lcamQ. The soil can be
grouped under FAMILY: Fine loamy, mixed, isohyperthermic,
Typic Sulfaquent.

This soil was be classified according %o U.S. Soil
Taxonomy as: FINE—LDAHY, -MIXED ISUHYPESTHER”IC, TYPIC

SULFAGUENT.

Pedon: 4. Nedumudi, Kuttanad, WNatural Karappadam, Acid

Hydromorphic.

The Karappadam pedon was identified in the natural

flood plains of riverine alluvium. The pedon was located in
- recent riverine clay and sediments and was arbtificially

drainsed for rice cultivation.

Spil colour of the horizons was seen to be
getting darker with depth as evidenced by a decrease ir

value and chroma. Mottling of the horizons was noticed
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B? (24-34 ¢m), 2Clg (34-33 cm) aﬁd 2 C2qg (52-6%9 cm)
horizons. Mean summer and wiqter spil temperatures differed
by 1.6°C. Mean annual soil temperature was 27.3°C. Rice
cultivation was practiced after artificially draining the

soily which was saturated at some period of the year.

Study of the physical characteristics showed that
except in the upper most hqrizon,.clay was the dominant
particle‘ size fraction. Mean cléy content of the” hori;ons'
was 48.6 percent. Haorizons of the prcfiie had a mean bulk
density of 1.2 gcc_1 and particle density 1.9 gccnl. Mean
maximum water holding capacity and pore sSpace Wwas 50.1

percent and 45.5 percent respectively.

pH  (1:1) wet shéwed an increasing trend with
depth, from 4.6 in the upber-most horizon to a near neutral
pH of 6.8 in the lower most horizon. ' The decrease in pH
with drying was not pﬁbminant ‘in  the upper -horizons.
Maximum variation in pH on drying was naticed in the lowest
harizon (1.7 units), while drop in pH with (i:l)KC} was the
highest for Apl horizon (1.3 units?. Distribution of
organic carbon showed irregular trend with depth and the
variation in CEC also followed the. same pattern. Me an
values of organic carbon and CEC was 1.9 percent and 13.7
cmol (+) Kgml. Mean value of base saturation was 28.3
percent. Total sulphur content showed a mean value of 6&2.0

PRM. Qccumulation of sulphidic materials was not found 1in
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any of the horizons. Mean total Fe content was 8.1 percent,

Mean values fFor exchangeable hydrogen 6.35 me . 100g and
' ' -1 , .

exchangeable aluminium 3.13 me . 100g indicated that the

soil is not very highly acidic.

Classificatian

Karappadam pedon was situated in the natural flood
plains of riverine alluvium. The pedon was found to be
developed on recent riverine clay and sediments. The pedon
did not show accumulation af sulphidic materials within 50
cm. Presence of an altered horizon with light colour, lesser
organic matter content, and a structure not definitive of a
histic, mollic or an umbric epipedon was noticed. A clay

texture in almost all the horizons, CEC values of 16 cmol (+)

LY

Kg in some horizons and.an evidence of alteraticn‘in the
following forms (a) aquic moisture regime and artificial
drainage (b) presence of mottling and a chrama of 2 or less
and (c) a regular decrease of organic carbon with depth up
to 50 cm was noticed. And the above features along with
absence of an argillic, kandic, or spodic horizon and
cementation or induration and brittle consistence when moist
indicated that the pedon was having a cambic horizon. The
pedon meets the ;n' value reguirement of less than 0.7 iﬁ

the 20-50 cm depth. These diagnostic features indicated

that the soil belong to SQIL ORDER Inceptisol.
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Presence of an aquic moisture regime apd the
requirement of artificial drainage help the " soil to be

placed under SUB ORDER:Aquepts.

The soil satisfied the condition of difference i
mean summer and winter soil temperature requirement (that
.the difference should be less than s°c at 50 cm depth.)
Hence the soil can be grouped under GREAT GROUP .

Tropaguepts.

The soil had in more than 40 percent of the matrix
in one or more sub horizons between ;he i or Ap horizons and
depth of 75 cm a hue of 2.5 Y and a value of 5 or less, the
chroma moist was 2 or more. fhese characteristics lead to
the assumption that the soil belonged to SUB GROUP, Aeric

Tropaguepts.

Temperature regime was 1isohyperthermic, .clay
mineralogy indicated that no constituent minerals consisted
of more than 40 percent by weight and -textural class
identification revealed that the predominant part;cle size
"was £lay (35-59 percent clay in some hoaorizons). These

diagnostic criteria pointed to FAMILY: Fine, Mixed,

Isohyperthermic, Aeric, Tropagquepts.
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Pedon 5. D-bleock, North 6000, Kuttanadj; Natural Kayal, Saline

~

Hydromorphic.

This pedon was located in reclaimed Kayal lands
which 1included recent lagoonal clays and marine sediments.
Flat flood plains where the pedon was identified was natural

“fload plains subject to seasonal inundation with salt water.

Morphology of the pedon in Telation to soil colour
indicated that 1lower horizons were darker than the upper
ones. This was evident from the lower wvalue and chroma
which were dominant in the lower horizons. Mean summer and
winter soll temperature diffgrence was only 1.6°C. Mean
annual sail temperature was 27.300. Pedon was saturated

with water during some period of the year and was

artificially drained for rice cultivation.

Analysis of phféical characteristics of theé soil
revealed that the clay content increased up to depth of 41
cm  and then decreased. Variation in clay content did not
show any Tixed pattern. Mean clay cantent was 48.3 percent.
"Mean values for bulk density and particle density were
1.2gcc_1 and 2.39cc_1 respectively. The soil samples of the

profile showed a mean maximum water holding capacity of

43.05 percent and pore shace of 45.73 percent.

s
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pH(1:1) wet of the samples showed an increasing
trend, with depth lower hori;ons shqwing even alkaline range
of pH. This may be attributed to the presence of lime shell
in Clg (18-22 ca) and C2g (22-33 cm). Lowering of pH with
drying did not praduce any evidence af severe acidity.
Percentage‘of oﬁganic carbon was seen to increase with depth
and in the lower horizons (C4g, CSq and Cég) accumulation of
organic matter in the form of fossilified woods wefe
prominent. Mean value for organic carbon was 2.2 percent
CEC o% the soil samples werTe found to vary irregularly with
depth. ‘ in the 1lower horizons where there had bheen
preponderance of arganic matter, CEC also showed
comparatively high values. Mean value of CEC obtained was
13.9 cmol{+) Kg_l. Base saturation mean was 31.2%. Total
Fe mean was &.7%. Content of total Fe was found to increase
with depth. Total sulphur content also not found to
increase with depth. Mean value of total sulphur was 3.8
PpMm. Total sulphur percent of any af the harizons was not
high enough to gqualify the soil %o have sulphidic materials.
Mean values of exchangeable hydrogen i¢.1 me 1009_1 and

exchangeable aluminium S5.40 me 1009—1 showed that these

pedon was not potentially or actively acidic.
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Classification

Diagnostic criteria for classifying 'the pedan
indicated that this soil was of recent or subrecent origing
developed on lagoonal clays and sediments. Absence of =-any
characteristic surf;ce or sub surface horizons and a well
ﬁeveloped harizonation, indicated that this pedon can well
be grouped under recently developed spils. This pedan” was
permanently wet for some period of the year and it reqguired
drainage for the soil to be hrought ander cultivation.
These criteria revealed that this pedon comes under SOIL

DRDER : Entisol.

During seasonal wetting of the pedon, it was
csaturated with water and was artificially drained. Mottles
were present in the C3g horizon (33-4lcm} and had a chroma
of 2 in C3g horizon which is clay texture indicated that the

soil comes under SUB ORDER : Aquent.

The mean clay content of horizons between C1 (18-
22 cm) and C4 (41-97 cm) was 4%2.6 percent and "the mean
. annual soil temperature of 27.3°C qualified the soil to be

placed under GREAT GROUP : Hydraquent.

Soil Taxonomy identified only one subgroup for all
Hydragquents that is, Typic Hydraquent. The pedon was having

isohyperthermic temperature regime, and mineralogy showed a
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mixed status (with none of the clay mineral friction
occupying more than 4% content by weight){clay percenfage of .

35.59 in some of the human) Textu%l calss is mainly fine and

hence the FAMILY Name : Fine, Mixed, Iso hyperthermic, Typic

Hydraguent

Classification according to US Soil Taxonomy. FINE, MIXED,

ISOHYPERTHERMIC, TYPIC HYDRAQUENT
Pedon ~ &. Mjarackkal; Natural Pokkali Saline Acid.

Identification of the pedon was done in a natural
tidal marsh, brought under rice cultivation by artificial
drainage. The pedon was water logged and gsubjected to salt

water intrusion from backwaters or sea.

Morphological analysis of the pedon indicatea that
the horizon 1is either very dark grey or black in colour.
The moist and dry colours of the horizons remained more or

less uniform.

Difference between mean summer and winter soil

"temperature was only 1.69C and mean annual soil temperature

was 27.30C..

Predominant textural class was clay and the mean
content of clay was 52.1 percent. Mean values for bulk

density and particle density were 1.0 c;;::::_1 and 2.45 gcc.
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Mean values far maximum waterholding capacity and pore space

was 50.5 percent and &0.2 percent respectively.

pH (1:1) wet showed an increasing trend with depth
except in the Cg horizon, where there was drop in pH.
Lowering in pH was not prominant with drying. But pH (1:1)
KE1 of dry soil samples was low enough suggesting the
presence of a paotentially acidic soil. Organic =arbon
'cbntent was found to decrease with depth. Mean organic
carbon content was 1.53 percent. The distribution of CEC
2lso showed a decreasing trend with depth. Mean CEC reported
was 11.0 cmol{+) Kg_i. Variations in base saturation
showed an initial increase with depth reaching the highest
value for Cg horizon and then decreasing. Mean wvalue for
base saturation was 50.26 percent. Total sulphur content of
the pedon showed a rapid increase in its content from &59
ppm in Bo haorizon to 4459 ppm in cgl and 6893 ppm gn. c2Q
horizon indicating an accumulation of sulphidic materials.
Total Fe content showed a mean value of 3.6 perégnt. Mean
values of exchangeable hydrogen 6.40 me IOOg_1 and aluminium

-1
2.22 me 100g showed that the soil is havimg very high

potential acidity.
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Classification

The pedon was situated in a natural tidal marsh.
It was developed an recent clay and lagoonal sediments. The
pedon showed an accumulation of sulphidic material within
50 cm. Presence of a sulphuric horizon whose upper boundary
is within 50 cm of the soil surface was also noticed in the
pedon. These cdnside;ations lead to the conclusion that the

pedon belonged to SOIL ORDER - Inceptisol.

The pedon was having an aquic moisture regime and
was artificially drained; A sulphuric horizon that had its
upper boundary within 50 cm of the soil surface was alsa
present in the pedon. These diagnostic criteria were wused

to place the pedon in SUB ORDER : Agquept.

Mean summer and winter temperatures differed by
1.6°C  at 30cm depth. This criteria lead to the assumption

of BREAT GROUP : Tropaquept.

Occurance of few Tine faint mottles and pH value
.between 3.5 & 4.0 (for 1:1 water, air dried samples) within

50-150 cm depths qualified the pedon to be grouped under SUB

GROUP : Sulfic Tropaguept.

The Pokkali pedon was having isohyperthermic

temperature regime. Predominant textural class was clay that
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has 35-59 percent clay in the fine earth fraction.
Mineralogical investigation showed that all the minerals
present were having less than 40 percent by weight. Thus
the pedon was identified under FAMILY = Fine, Mixed,

1sohyperthermic, Sulfic Tropaquept.

Soil Taxonomy identifies the pedon as, FINE MIXED, IS0

HYPERTHERMIC, SULFIC, TROPAQUEPT.

Pedon:7 Anthikkad, natural Kole, Saline Acid

Anthikkad Kole pedon was located inm a natural
flood plain of recent riverine and marine sediments. Thisg

pedon also was subject to seasonal salt water ingress.

Marphological analysis of the soil showed that the

soil colour gradually changed towards darker shades, with

increase in soil depth. This was indicated by the lowering
of chroma and value. Accumulation of organic matter was

seen to be the main reason for this colour variation. Mean
_summer and winter soil temperatures differed only by 1.6°C.

Mean annual soil temperature was 27.3°C.

Upper horizons of the profile showed predominance
of coarser particle size fractions where as the lower

horizons were clayey in texture. Mean clay content of the
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horizons was 42.6 percent. Mean values for bulk density and
-1 ' -1 .
particle density were l.Zgcc and 2.1lgcc respectively.

Mean maximum water holding capacity was 47.1 percent and

mean pore space was 51.8 percent.

pH of the soil samples was found to increase with
depth. Decrease in soil pH with drying of soil samples was
not marked in any of the horizons. Distribution of organic
carbon with depth showed an irregular trend. Mean value of
organic carbon was 0.92 percent. Variations in CEC with
depth also did not faollow any defined format. Mean CEC of
the samples was 13.9 cmol(+)Kg_1. Changes in base
saturation with depth was uniform. The mean base saturation
value was 20.4 percent. Accumulation of sulphur 1in the
lower heorizons of the profile was identified. Mean sulphur
content of the soil samples was 191.4(ppm). Distribution of
total Fe in the horizons was irregular and the middle to
lower horizons were found to have more Fe content. Mean
value of total Fe was 12.7 percent. Mean values of

exchangeable hydrogen and exchangeable aluminium "indicated

. that the soil is neither actively nor potentially acidic.

Classification

This pedon was identified in the natural flood

plains of recent riverine and marine sediments. Development
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of the pedon was found to be from recent and sub recent clay
and sedimenﬁs. No sulphidic materials could be identified in
the first 50 cm. Presence of a cambic horizon with an
altered horizon with lighter colour, lesser organic matter
content, and a structure not definitive of a histic, mollic,
or umbric epipedon a leocamy fine sand, or finer texture 1in
almast all horizons, CEC values 16 Cmol(+)Kg;1. in some
horizons of the profileyaquic mdistﬁﬁe Eegime and artificial
drainage, regular decrease of organic carbon with depth,
absance of argillic, kandic or spoadic herizons absence of
cementation, induration and brittle consistance when moist
was also observed in the pedon. The pedon alsoc meets the 'n°’
value requirement af less than 0.7 in the 20.30 com depth.

All the above diagnostic criteria indicated that the soil

belonged to SOIL DRDER : Inceptisol.

An aquic moisture regime and the reqgdirement : of
artificial drainage help the soil tao be placed under SUB

ORDER [ Aquept.

The soil met the reguirements of mean summer and
winter temperature difference (<5°C difference). Hence the

soil came under GREAT BROUP : Tropaqueptk.

The sub group requirements of the pedon indicated

that the soil came under SUB GRDUP : Typic Tropaguept.



Pedon comes under isohyaerthermic teméerature
regime and mineralogy showed the presence of many minerals
but each of which constituted <40 percent of the total
mineral weilghts. Dominant texture class is clay (which
varies from 3I5-59 percent) in almost all the horizons.
These criteria showed that S0OIL FAMILY 1is Fine, Mixed,
Isohyperthermic, Typic, Tropaquepts. U.5.50il Taxonomy
identified the soil as FINE, MIXED, ISOHYPERTHERMIC, TYPIC,

TROPARQUEPTS.
Pedon B. Pattambi, manmade wet land, Brown Hydromorphic

Location of this pedon was done in the lateritic
alluvial paddy fields which consisted of recent and sub
recent lateritic sediments, ariginated from crystallinme and

metamorphic rocks.

Morphology of the pedon with respect to soil
colour indicated that the horizons within the profile showed
uniform colour variation with depth. Moist and. dry soil
colours remained almast uniform. Mean annual wknter and
. summer soil temperatures varied by 1.6°C and mean annual
soil temperature was 27.4DC. -

Physical characteristics in relation to particle
size distribution indicated that clay was the textural class

throughout the profile. Mean clay content was 3&6.46 percent.
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Mean values of bulk density and particle density were
1.29(:(:_1 and 2.lgcc_1. Mean maximum water holding. capacity
and pore shéce showed values of 40.6 percent and 45.7

respectively.

pH (1:1) wet of the horizoms did not vary widely
with depth. The drop in pH with drying was also not marked,
indicating absence of any acid forming materials. in fthe
s0il. Distribution of organic carbon showed a gradual
decrease with depth. Mean organic carboﬁ content was 0.50
percent. Variations in CEC also followed the pattern of
organic carbon distribution. Mean CEC repaorted .was &.7
cmol(+) Ko '. Variations in base saturation did not follow
any strict pattern, the mean vaiue being 32.92 percent.
Total sulphur content (Mean 2.5(ppm)} was not high enough to
define sulphidic materials or sulphuric horizons. Total
iron content of +the harizons indicated a uniform
distribution the mean value being 7.3 percent. Mean wvalues
of exchangeable hydrogen 0.52 me 100&;_;“1 and. aluminium 0.70
me 1009_1 indicated that the soil was not paten%ially ar

- actively acidic.
Classification

This pedon which was developed on recent and sub

recent lateritic sediments had an isohyperthermic
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temperature regime. Presence of an illuvial horizon with a
CEC of 7.47 cmn1(+)Kg_1. Hue of the soil horizons was 2.5
and & value moist of 4 and dry of & at 125 cm belaow " the
upper boundary of Kandic horizon. These diagnostic criteria
lead to the assumption that the soil belonged to

SOIL ORDER: Ultisol.

Since the pedon was saturated with water at some
time of the year and artificially drained, and had
characteristics associated with wetness, the pedon had
dominant hue of 2.5 Y in the matrix of the Kandic horizon
with distinct and prominant mottles with isohyperthermic
temperature regime. This diagnostic criteria were indicative

of SUB ORDER : Aqult.

.

A CEC of 9.47 cmol (+)Kg © and an ECCE of B8.59
cmol(+ﬁKg‘1 in the major part of the Kandic horizon, absence
of a lithic garalithic or petroférr{c contact within 15C cm
of the soil surface, and clay distribution which did not
decrease from its maximum by as much as 20 pércent within a

depth of 150 cm pointed to a GREAT GROUP : Kandiaqult.

Presence of sub horizon which had chroma of 4
within 75 cm of the soil surface helped‘ to identify SUB

GROUP : Aeric Kandiagult.
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Pedon was situated in isohyperthermic temperature
regime and the mineralogy identified more. than half
Kaolinite byrweight and other 1:1 non expanding 6inerals or
gibbsite. Percentage of clay (35-5%9 percent) helped to

identify particle size class as fine. Hence the FAMILY

Fine, Kaolinitic, Isohyperthermic, Aeric, Kandiaqult.

Identification af the pedon by Uy.5.8cil Taxonaomy

was s FINE, KADLINITIC, ISOHYPERTHERMIC, AERIC, KANDIARULT.
Pedon 9. Pazhayangadi, natural Kaipad Saline Acid

Pazhayangadi pedon was situated an a natural
coastal marsh of recent riverine clay and marine sediments.
The pedon was subjected to periodical inundation with marine

water.

Morphology of the pedon in relation to soil colour
indicated darker lower horizons and lighter upper horizons.
This was evident from the fact that value and chroma
decresassad with depth. Mean summer and winter soll
_temperatures showed a difference of only 2°C. Mean annual

soll temperature was 27.4°C.

Mechanical analysis showed that except in the
upper most horizon clay was the dominant particle fraction.

Mean clay content of th& horizons was 61.8 percent. Mean



&

; -1
values of particle denmsity and bulk density were 1.0 gcc
and 2.39cc_1 respectively. Maximum water holding capacity
and poare space showed mean values of 446.2 percent and Sé6.1

percent respectively.

pH{l1:1} wet of the profile samples was found to
show an increasing trend with depth. pH ranges showed a wide
variation from 4.4 in the surface horizon to near alkaline
pH of 7.3 in the lowest horizon. Decrease in pH with drying
of soil samples and Kcl (1:1) pH did not exhibit any marked
variation. Organic carbon contents were found to be low
with a mean value of 0.4 percent. WVariations in CEC with
depth was irregular and exhibited a mean value aof 16.3
cmol(+>KgH1. Base saturation wvalues also showed an
irregular trend in distribution. Mean wvalue of base
saturation was 35.1 percent. Mean values for total sulphur
and total Fe was 22.2(ppm) and 11.346 percent. Distribution
of total sulphur was found to increase with depth, while
total Fe content was found to be unifarm in distribution
among the horizons. Mean values of exchangeable' hydrogen
"5.70 melOOg_1 and exchangeable aluminium 3.32 me 100:;)_1 able
indicated that the soils are neither potentially nar

actively acidic.
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Classification

The differentiating features of the pedon gave an
indication of very recent’origin of these 'soils on recent
and sub rgcent riverine clay and marine sediments. These
soils remained water logged for some period of the year.
The pedon exhibited features of natural wetness and marshy
lagoons. Absence of a classical profile development and
characteristic horizonation indicated that this soil can
very well be placed under +the SDIL ORDER ¢ Entisol.
The pedon was permanpently saturated with water at sometime
of the year or were artificially drained and had within 30
cm aof the surface daminant colour kmoist) in the matrix as
follows. In horizons %that have texture finer than loamy
fine sand in some or all horizons whers mc;tling was there
chroma was 2 or less. In horizoms that had texture of
loamy fine sand or coarser there was Hot mottling and hue

was bluer than 10 Y.These characteristics help the soils to

be classified under SUB ORDER : Aquent.

Organic carbon content of +the pedon decreased
frregularly with depth and was 0.50 percent at a depth of
125 cCcm. Texture was clay between 23 cm and 100 CMa Hence

the pedon comes under GREAT GROUP : Fluvagquent.
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Difference in mean summer and winter, soil
temperatures at a depth of 50 cm was 2°c. This qualified

the pedon to be grouped under SUB GROUP : Tropic Fluvaquent.

Temperature regime in which the pedon was situated
was isohyperthermic. Mineralogy indicated that all the
minerals present constituted only less than 40 percent by
weight. Predominant textural class was clay. Content of
clay in the fine earth fraction wvaried between 35—59.
_percent, Thus the pedon was grouped under FAMILY ¢ Fine,

Mixed, Isohyperthermic Tropic, Fluvaguent.

Clacsification of the soil according to U.S. soil

Taxonomy is FINE, MIXED, ISOHYPERTHERMIC TROPIC FLUVARQUENT.

.
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SUMMARY AND CONCLUSIONS

6 consistant classification of wet lands inorder
to - group these soils and to give a better understanding of
their characters and factors of formation was absent
hitherto in the history of soil research in Kerala, which
has reached sixty years of growth.. A comprehensive
claszification of the wet lands to include them in 2an
International Classification syétem was lacking until naow.
Characterisation and classification of the wet land soils of
the OState, based on Seil Taxonomy was attempted in the

present study.

The assumptions used in the present study to
define wet lands was those put forward by USDA-5CS.
According to this concept wet land soils are soils which
a;e saturated at or near the soil surface Qith Qater that
virtually lacks free oxygen for significant periods during

the growlng seasan.

Basic concept in classification of the wet lands
was identification of two broad groups of wet lands such as

matural and man made. Tt is very difficult to distinguish



100

manmadea and natural epiguic regimes. Changing season,
vegetation types and changing course of river or sediments
brought down with water course resulted in natural wet
lands. Excavation and digging of uplands by man give rise

to manmade wet lands.

Wet land soils of the State 1in general had
immature soil morphology. Characteristics of the soils were
mainly determined by the parent materials. Aguic moisture
regimes and isochyperthermic temperature reéimes were common
for all the pedons studied. fhcsence of characteristic
horizonation and diagnostic surface or sub surface horizons

indicated that 211 the pedons are young.

The wet land soils studied in the 5resent research
project were found to fal1l1 under three soil orders namely

Entisols (Vellayani, Karamana,Kari, Kayal and Kaipad

pedons), Inceptisols (Karappadam, Pokkali and Kole pedons),

and Ultisols. (Pattambi).

The specific hydric or hydromorphic conditions t{o
which the wet land soils are subjescted to, form the basis of
the concept that the differentiating criteria in the sub

order level was aguic state.

A general comparison of the results of present

study in comparison with the traditional terminology

-



attributed tg the wet land soils can
follows.
Common Name/
St Pedon Nature Traditional
Ng. Terminology
i. Vellayani Natural/Kayal fcid Hydromar-

2. Karamana

3. Thakazhi

4. Nedumudi

D-Block

&. Njarakkal

7. Anthikkad

B. Pattambi

Manmade/valley
bottom.

Natural/Kari

Natural/
Karappadam

Natural/Kayal

Natural/Pokkali

Natural/Kole

Manmade/Valley
bottom.

phic.

Brown hydromor-

phic.

Acid Sulphate
Peats.

fAcid hydromor-—
phic.

5aline hydro-
morphic.

Baline arid.

Saline acid.

Brown hydro
morphic.

. Pazhayangadi Natural/Kaipad. Saline acid
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be summarised as

Proposed nomen-
clature According
to soil Taxonomy

Fine,Kaolinitic,
Isohyperthermic,
Tropic, Fluvagu—
ents

Fine, Kaalinitic,
Isohyperthermic,
Typic,
Tropaguents.

Fine, Loamy Mixed,
Isohyperthermic,
Typic,

Sulfaquent.

Fine, Mixed, Iso-
hyperthermic,
Aeric,Tropagquept.

Fine, Mixed, Iso-
hyperthermic,
Hydraquent.
Fine, Mixed, Iso-
hyperthermic,
sulfic Tropoguept

Fine, Mixed; Iso-
hyperthermic
Typic, Tropaguept

Fine, Kaolinitic
Ischyperthermic
feric Kandiagult.

Fine, Mixed Iso-
hypertheraic,
Tropic Fluvaquent.
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The earlier concepts of acid sulphate and saline
acid soils and the traditional nomenclatures ﬁttribuked to
the Kari and Pokkali soils could be confirmed with the
present study. These pedons exhibited accumulation a

sulphidic materials in some part of the horizons and were

identified as Sulfaguents.

The study reveals that the wet land soils of the
state are variable in nature due to the various soil forming
factors. In general they can be said as young soils which

are in their early stages af profile differentiation.

The iﬁportapce of soil classification lies in the
fact that for efficient soil management and sustainable land
development transfer of technology should .be based on the
soil units in a particular agroclimatic zone. The need of
the * hour is to identify, describe and catalogue the sdil
units through a common system of nomenclature. It is a
matter ' of concern that such a system is not available at

present an a global basis .

With the wet land soils of the State being
described and classified according to an International soil
classification system vfz, Soil Taxonomy, the possibility of
application of agrotechnology generated elsewhere toc varying

regians of the country will be increased tremendously.
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Soil is the only medium of earth on this glob that
is capable of growing the vast quantities of food thﬁt are
required to feéd the fast growilng huﬁan population. Indian
sopils are generally said to be poor with regard to their
productivity. This may be more true with regard to Kerzla
spils, where a large area of arable land comes Qnder the
problem soils. With the introduction of an International
soil classification system, corrective and ameliorative
measures developed elsewhere in the world.can come handy for

Kerala soils also.
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ABSTRACT

~ TN

Wet land sonils acclaim much importance because of/
4

their varied uses in zagriculture. These soils e

SUSEgnance to vast quantitieé of food crops like paddy, the
staple food grain of majority of World populatio Wet land
sails in generdl can be grouped as natural and man made wet

lands.
Inaip bhas about four millicg hectares of wet lands
\ .
which can be grouped as marine, bfackish, fresh water and

\l
there are 10,5000 hax\ af n

.

unclassified wet ~lands. ::/yerala it is estimated that
tu

ral and 73,000 ha. of man made

wet lands. The natur&l wet lands of Kerala are unique due
to their nearmess to coastal line and periodical inundation
with salt water. /The concégt of natural and man- made wet
lands was evolVed as result of early attempts tq classify

them. A\

Ay

Indigenous classificatioﬁ\cf wet lands of Kerala

\\
was mainly based on their geomorphology, hydrolegy, general

ipéracterstics and constraints of production. Accordingly




these soils were classified as Kazal/(TZZZ;s), Kari (zcid

e

peat), Karappadam (acid riverime~alluvium), Pokkali (saline

/I
acid), Kaipad (saline acidy andEla (lateritic alluvium). A
- .

-~

comprehensive evaluatidn and grouping of the wet land soils

of the states//fo fit them ¢to an International soil
//

classificatioh system, which was absent hither to, is

attemeped.here.‘ The present study is expected to form the

basis for agrotechnology transfer.

f

s —

Nine so0il pedons, seven frem natural wet lands
and two from man made wet lands were studied. Tﬁe locations
were Vellayani (Natural/fresh water Kgxgl), Karamana
{Manmade valley bottom), Thakazhi (Natural/Kayal), Nedumudi
(Natural/Karappadam), D-block (Natural/Kayal), Nirackkal
(Natural/Pokkali}, Anthikad/ (Nztural Eglg)‘Pattambi (Manmade
valley bottom)and Pazhayangadi (Natural/Kaipad), Pedons were
described systematically and subjected physcio .chemical &

mineralogical analysis.

From the studies it was revealed that the wet
lands of the State in general had immature soil mérphology.
Characteéistics of the soils were mainly attributed to the
parent materials. Absense of characterstic horizonation and
diagnostic: surface or subsurface horizons indidated that
these soils were young. Three soil orders namely Entisols,

(Vellayani, Karamana, Kari, Kaval & Kaipad pedons?}



Inceptisals (Karappadam, pokkali and kole pedons) and

Ultisocils (Pattambi) dominated the wet land pedons anglysed.
Isohyperthermicltemperature and aguic moisture regimes were
dominant. 1in, all pedons. Saline acid and Sulphidic seoils
identified in conventional terminology could be confirmed in

the present study also.

The derivation of terminology for the wet land
soils of Kerala, based on the assumﬁticns of USDA-SCS helps
to categorise these soills according to sail taxonomy, the

nomenclature in vogue.

it |
e ML
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