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[INTRODUCTION



INTRODUCRION

Kuttanad comprising an area of approxizately
875 8q.k3 in the two districts of Alleppey =nd Kottayam ig
é unique agrioultural region. The origin‘or the goils of
this area is not yet clearly known. Accﬁrding $t0o Velu Zillai
(1940), the entire area of Kuttanad was & hay in the geolo=-
glcal past. iarge Quantities of sediments were deposited
in this bay by the rivers, year after year, during the
monmsoons. Sand embaniutents were olowly rofmad and the
noareat areas were linked together and the bay was then
converted into e lagcon. This lagoon was gradually ailted
up and sventually transformed into the paddy landa and
coconut gardens of Kuttané .

A pingle crop of rice is the usuel cxropping systen
followad, but sn additional ashort duration crop is also
attoapted nowea=-days by many cultivators, Being situated
at a depth 1 %o 2.5 metres below the sea level, it is sub-
merged under water for a major part of the ysar. It i nlgo
periodicaily inundated by the saline water from the adﬁoining
Veabanad lalke. During the South-West (June-iuguast) and
North=Zast {Qotober~IJgcember) monsoon periods fresh waser
from rivers enter the area and am Horth-Zas%i monsoon recedes
sca water azain enters and the whole area become saline againe.
Kuttanad area is therefore faced with gome peeuliar problems



and cultivation 15 r@ther uncertain and hazardous.

The rice moils of Kuttonad fall under 3 ocategories
namely kari, kaval and karapadom. The investigation propoacd
to be taken up 1is confined 0 the kgrapadon solls. These '
soils occur along the inland watier ways and rivers and are
spread over a large part qr the upper Xuttanad, covering an
area of about 41,000 haotares. They arc river borne alluvigl
soils, The fields lie at about 1 -~ 2 m below the sea level.
The solds are characterised b§ high acidity, high aalt content
and a fair amount of decomposing organic matter. Thay are-
generally poor in available plant nutrisnts partiocularly so
in phosphorus. They are algo highly defieient in lime. Low
fcrtility status 1s the moat aignificant aspect -0of these
soils. ZPurther, these aoila.were the oéﬁfﬁubaected to
oultivation gince the earliest days.

The resolamation of thense soils to enhance their
productivity is of utmoat iuportance to the economy of the
State. Not much Ls imown regarding the profile characteristios
of thewe soils. Further the available wicronutrient status
of these soils are also unimown. Ths preasent investigation
is therefore undertalken with the objeet of studying the
morphological ﬁnﬂ.phyaieo-nhem&cal propertics df the karapadon
80ils, The result obtained would ceriainly contribute towards
further knoﬁlédge regarding the nature and origin of these
80ils.



REVIEW OF LITERATURE



REVIZY OF LILERATURE

Ehysionl properties.

Keen and Rackskowsici (1925) observed that pore
_.space and olay content were positively carralaﬁéd. The
correlation between specific sréwity and oclay 6ontoﬁt wa
found to be negative. Voluie expanaion Qaq\tound to be

diraectly corrglated t0 percentnge of olay,

Marchand (1924) reported that specific gravity,
pore spaca, water holding aapacity and vplume eﬁpansion of
s0ils deternined by the Xeon Rackgkowaitl methed conld be
roughly correlated with olay\eontent of the soila.

_ Coults (1929) obtained a positive oorrelation
between volume expanalon and olay ocontent of Hatal soils.

Wilcox (1939) found that the samnd content of
80i) was negativoly eorrolated with the maximua water-

holding capacity.

Joachims and Kandiah (1947) reported that a high
gorrelation exisfed belween olny oontent and wajcr<holding
capacity in soils of Coylon.

Lesstak and Darab (1964) noted that peaty, bozgy
and meadow soils of %he Hangang region posseass high wators
holding eapacity, but low perwmeability due to coupact



wineral horigson at about 30 cu.

Janardhanan Hair et al (1965) reported that
free specific gravity and apparent specific gravity appear
to 59 a-fanction of tho goarse particles of the soil while
water holding capaelty, pore spnce, volume expansion and
organic carbon are related $o the finer particles of tha
s0il both in quantity and quality.

Miller (1965) obperved that the soil moisture
content at the time of pampling to be positively correlated
with volume change and negatively correlated with varistion
in bulk density. Although the volums changes were negli-
gible in A horizons, the average voluwe changes in 32' 33

and C horizons were 11, 13 and 17 per cent roapectively.

Horn gt al (1967) in their gtudies on poorly
drained cogstal alluvial soils of ‘Phe Republic of Guinea
affceted by salt-water intrusion found that in sous soils

the electrical conduetivitics were as high as 50 m whos/cum.

Sturges (1963) reported that surfoce peat had the
lowest bulk density, 0.160 g/ec; bulk denszity at 13 = 25
and 36 = 48 cu depths were 0.203 and 0.216 g/ecc regpeetively.
Bulk density and water retention were related to the degree

of decouposition and thus to pore gize distribution.



Reppo and Bergext (1969) reported that the high
correlation between the bulk density on one hand and She
content of organic matter, woisturs regime and means of land
utilinat;on on the other, umakes poasible the uge of derived
regraonssion pquationé for caleulation of mean densities. 'The
dependence of bulk density on texture, depth of ocourrence
and the reaotion of goils in wmogt cases was statistionlly
significant. |

Vonugopal (1969) found that the kari soils had the
_minimum value for apparent density among the different aoil
types of Kerala State,

Slgabaly and Xlghaury (1970) noted that air
pernmeability of the s0il deorcases with decreasing particle
diameter and with inoremsing bulk density.

Gapta and ¥arin (1971) in their studies on alluvial
801ls of Uttar Pradesh gonoluded that the prediction of
hydranlisc gonduetivity, voluﬁe of non~oapilién§ pores and
available moisture oapacity of the soils from the valuss of
8ilt and c¢lay can serve as a good diagnostic téchnique tor
soil oqnaervatién, planning and uvanageaent,

~ Kophy and Thomas Vargaese {1971) reported that the
peaty and kaxri soils are charactarieéﬂ by a deep black golour,
heavy texture, poor drainage, extrensly h;gh-opntent of
orgsnic ﬁatter_and strong aoidity.



Yelayutham and 7m) (1971) suggested that influence
of clay was more than that of organie carbon on water holding
capacity.

Ghosi gt sl (1973) found that kari moils £xom
Phottappally, H. Parur and Kattampally of Kerala State ave
olay loam in texturs and rich in organic matter. The bulk
density and particle density varied from 1.24 to 1.40 and
250 40 2,65 zf/oe raspeetively. The hydraulie conductivitics
waore guite low in Fhottappally soll and‘high in Kattaapally
soil,

Subramoney end Gopalasway (1973) in their astudles
with aecld gulphéte alluvial soils of Kerala Stgxe, reporied
that the colour varies from grayish to blaclk olive brown %o
very daric brown with distinot wottlings in the upper horizons.
The alluvial makerials are ualnly clayay, ao@etimea'loamy
and oocasalonally sandy. Hedium texturélsedigents are also

conmor and 'the soils axe »ich in organic matter.

SOIL REACEION

Stephenson (1921) stated that highly organic svilas
and clays exhibited a. high degree of buffering while ooarse -
pand showed 1ittle of this capasity and liming is essentisl
when:éhp agount of exchangeable hydrogen exaceds the asount
of exchangeable ¢a in the soil.



Albrecht and Smith (1952) stated that soll
acidity is only a condition of nutrient defiolency, pre=
,dbminantly caleiun, |

Griast {1953) stated that good paddy soils are
alwost invariably acid in reaction.

Ponnamperuna {1955) reported that pH of the soil
and of the peroolates incroases on water-logging and this

ray be begcause of foruation of aumonia in the soll.

Subramoney (1960) found that the high acidity of
kori soils was due to the production of sulphurio acid by
the sulphur cxidising Lactaria. )

Mooraan (1962) reportsd that acid 60113 with
conaiderably high eontent of sulphate showed extreme
variability in soil reaction. Seasonal variation ir thege

soils aapeqiaily when subjected to Lrequent inundation were -
’ renarkably highe On inundation, pH value graduzlly
inazeased up to neutral point and decrsasod rapidly to

extreads acid range on drying.

Rhung and Pomnamperums (1965) atated thad acid
sulpnate solls are exireucly acidic and umproductive. The
acldity of the aerobie solls has beon attributed to the
presence nf aluginius and ferrie sulphatem and sonetimes
free sulphavic acid.



Adocording ¢o Pomnamperuma &% al (1966)Ath@ pii
vailues of acid zolln increased to a Lailrly stable value of
GaT t0 T2y 12 woeks after £looding. At this tiue the
solution pH valuaes were 6.5 t0 T.0s. ‘The inerease in soil
solution pH of the acid soil wap quaniltatively relazeﬁ %0
the potential of Fe(OH)S-Fe*+ syaten.

Horn gt al (1967) in their studies on poorly
drained coastal alluvisl soils of Tho Republic of (uinea
affected by salt water intrusion stated that acid sulphate
goiln ocour with pH values ranging from 2.6 0 4.0,

' Alexander and Duraira) (1968) reported that lowss
on ignition, orzanic earbon, total nitrogen and eation
exchange capacity of acid soilla wers negatively correlated

witiz g8oil pH in Kerala 50ils.

Mehapatra (1963) reported that duc to watere
logging noil pH tended 10 be neutral and the water goluble
oa*t, re*t, Fe''t, AL*™" ions increass, the last three ions
being abzent in the water extract of non~flooded soll

samples,

Grant (1969) obmerved that developument of ncidity
on- drying appeared to be related to Fel rather than Fe32

gontent,

Win % al (1969) in their study of changes of pH



values of Gyogon paldy growing solls showed a nteady rigse
of pd from 4.26 t0 4.98 and 5,45 to 6.26. P values
inoreased with duration of gubmergence; it reached peak

valuea at 120 days and declined on nonesuburerzence.

Cervantes ¢t al {(1970) reported that pH decreased
with increansing Al conteut. 'This effect of Al on pH was

independent of organic matter content,

Bavieé and 3rian (1971) determined the pH values
of British soils both by equilibration with water and 0.01
CaCl, solution. Values froa the fwo deteruination were
linearly related witk o highly significant positive corre-
lation. A pH of 6.5 is conveniently regarded s3 neutrality
when soll reaction is deternined with Ca012 golution,.

Dov and Sharma (1971) found that on submerging
paddy soils for 15 days pH values inereased in all soils
except those which were calecareous in nagure. Io furtier
change in pH was noticed by prolonged period of 30 days
submergence. Increase in pi has been asecribed to the
increnged content of reducible !, and not a0 wuch to

reducible ferrous.

Schachtaschabel (1971) reported that moil pH
below 5 was governed by release of protons into’ the poil

solution. !ligh pH values are atiributed to bilological
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produgtion of coa.

Allam gt al (1972) stated that two mont luportant
factor regulating H,S accumulation in Iouisiana rice fields

were s0il pH and oxidizable carbon.

Svant and Kibe (1972) suggested that on 0 ~ day
submexgencg, the addition of ingreasing quantities of
Og(OH)a inereased soil pH, but with time it converged in
the neutral range of pH 6.5 t0 T.1. The progressive neutra-
ligation curves of soils treated with Ca(OH), sabmerged
for 30 days and dried thereafter showed that pH dependant
acldity and exchangeable acidity wefe oonourrentiy neutra=
1lized. |

Ghosh at a1l (1973) found that kari solls of Kerala
are very low in, pH (3.2 to 3.8).

Kurup and Aiyer (1973) reported that in Kuttanad
s0ils the maxioua and wininum valucs of soil pH and the
minimua and waxiows values of eleotrioal conduotivity in
1:2 80il water exiracts when pampled during pariodé of
October to Novenber and arah to April reapectiyely. pil
varied wost, in kari soils while cleotrical and conductivity
fluctuated to a maximum extent in kayal soils.

Subramoney and Gopalaswany (1973) in their studies
on acid salphate soils sﬁitablo for growing paddy found
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that there is considerable difference in pH betwoen froesh
and dried soils and betweon upper and lowesr horizons of the
profiles. Phe undisturbed soils are neutral to strongly
acid. '

CHEMICAD PROPERDILS

Hitrogzen

Pearsall (1950) stated thet the reducing conditions
prevailing in water=logged solls accelerate ammqnitioaxion
and loss of amaonia by volaxiliaatiop; while oxidation of
carbonnceous waterisl is a miniuam thus the C/R ratio 1n’

soil widena on water-logging.

Donaleikh (1966) noted that the total nitrogen
content of the top 120 em layer of upper peat was 5.45
tons/ha and of lower peat 36,85 tona/hn. Organio nitrogen
in the suxfaoe horison of upper peat was 47.69 per cent
of the total nitrogen. In upper peat moat of the N is
mobile and soluble in 0.2 N Halil, and in 1ower peat wore of
N is immobile, but hydrolyuabla with boiling Hgao

Jamea et al (1966) ahowed that msoil nitrogen was
significantly related to the mean annual preeipitation at
the site of soil foruation for A, and B, soils, but with
inecrease in prqeipitat1¢n, B1 goilm becaqse of higher aaounts

of clay, are richer in nitrogen thmn A1.aoils.
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Availability of nitrogen was related in a linear fashion
t0 soll anitrogen,

Taha ot al (1967) in their studies on microbio=
logical and cheaical propexrtiss of paddy soils found that:e

(1) Organio matter and total nitrogen fluctuated
throughout the experimental period,

(2) Anmonimoal nitrogen showed a marked inereass
ag a result of water-logging. |

. (3) RO3=N deereans initially on watcr-logzing
and this decrease was more pronounced than thnt recorded
for aumoniacal nitrogen showing thereby that the latter
form of soluble nitrogen was held mors tightly in the clay
minerals of the soil,

(4) Drying of the soil inersased ammonimcal
nitrogen and HO3-N due to nmeration that favoured amioni-

floation and nitrification processes.

Yuan gt al (1963) in pot culture experiuents on
allty loam.and loan soils found that aggoniua concentration
\ot the soil solution was a battér Index of niprogcn suppily=-
ing power of flooded soils in the early atage of asubunergence
than organic matter or total nitrogen eontent,

Verstracten et al (1970) concluded that vegetation
and soil taxture exart their influsnce on the nitrogen index.
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Agoording 0 Avenimelech (1971) nitrates .
accumulaté in peat an one of the end products of organ;c
agtier decompoaiéion. Ritrate produetion is affected by
moiature content of the peat resching an optimua at about

the field capacity.

Bﬁattaoharyja {1971) observed that water~lozging
of rice moils causes expangion of eryatal lattices of clay
ninerals when a part of the fixed azmoniacal nltrogen
came out mnd were held as an exchangeable complex outsldes
the crystal lattice. The increase of exchangeable ammoniacal
nitrogen during short periods of water-logzing was not due
to microbial activity. .

Yoram Avnimelech (1971) found that nitrates are
eccusulated in the peat as one of the end products of
decomposition of organio matter. NHitrate production is
arrectéh by ithe uwoisture content of the peat reaghing an
optimun at abogt Lield oapacity.

| Varghase (1972) in his studiez on acid goilas of
Kerala\recnrdad 0.49 t0 0,55 per cent of ¥ in keri goils

0.13 to 0,13 for karapadom msoils anﬁ D14 t0 0u17 for kayal
soils,

Phosphorus
Raman (1911) obscrved that the distribution of
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phosphate in successive horigontal s0il layera was not

governed by s universal rule.

Iyer (1928) noted that kari soils are vory
deficient in phoaphate and lime but abnormally high in
soluble salta.

Davis (1935) stated that bydrogen ion concen-
tration is largely <esponsible for phoaphate fixation in
solls, and he aleo .observed that Dhosphate awailabiiity is
maximﬁm in a pH range of 6 t0 6.5. | |

Chandler (1941) obacrved that acidity coupled
with higher content of sesgquioxides will favowr maximun P
fixation. Raychoudhari and !ukherjee (1941) rceorded the

aaige result,

Shapiro (1958) reported that the inereage of A
valus after flooding is higher in acid soil than in neutral
soll presumgbly because the seid soil is more abundant in

iron phosphate, .

Chang (1965) found thet the availability of Al-2,
Fo=-? and organio P decreaged while that of Ca~?, tended to
inorease with decrenmse in goil pH. Ocoluded ? was |
unavailaola,
) Koshy and 3rito-mutunayagam (1965) obtained 0.024
t0 0,256 per cent total P in ten typicgl goll profiles of



the major soil groupu of;Karmlg..'Infthéir éﬁudy on fixation
of 2, it was found that zeid soils with high sesquioxide
content havs high capacity for fixation. The downward aovee
meat of P in Kuttanad g0il was very low. '

Do Batta at a1 (1966) reported that B8 %o ?7 pexr
oent of the total P was derived from applied ? for paddy
plant., Phoaphorus retalning in soiusdon was 1owést in acid

latosolic soils contniﬁing kaolin type minerals, "high in soil
j containihg upinly montmorillionite and unaltered in éalcaraoua
soil,.

- Paduanabhan Nair and Aiyes (1966) found that among
the 4 extractants (Bray Ho.1, Wo.2, Olzents method and
' Saunder's method), Olden's method was found to give baetier
' gorrelation with actuzl phosphorus taken up by plants, All
thexexﬁegimenta direetly and indirectly show that iron
bhoaphate is the pradoninant form of phosphate in the soils
gtudied and it is this fora that is plant availadle.

Ahnad (1367) xeporsed that submexgence inersmsed
A1-204,. plicali~extracted Po=204 and CawPO4 and decveased
reductant soluble ? in rice goilo. FePO4 conptituted the
bulk of the inorganic P,'Gar?04 was nartieularly low.

Kurap (1967) found that tha phusphorusg is subatan=
tially ineoreaesed in the lined than in the unlimed eamples of
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Kuttanad soils.

Pirkl g al (1967) reported that with lower pi
veluss, a upjor part of the phosphoric ions is bound by
forric ions; with a rising pH, the percentaée of the proe-

portion of 2 bound by Al=ions increascs.

Holuen (1963) found that peat solls are often

deficient in phosphorus, potassium and sometines nitrogen.

Yahapatra {1968) reported that water-logging
resulted in an increase of waber soluble phosphate. Similar
observations were made by Nair and Alyor (1966) for the
Kuttanad soils.

Syivastava and Pathak (1968) noted that the Olsen
and 3ray wmethods belong to one group whose deteriained velue
of available ? is highly correlated with Al-F04 and Re=-204
and Broy-2 and Truog metnods belong to another group whosge
deternined value of available 2 is highly correlated with
Na=£04. Zxcept dray=2, all extractants were nogatively

correlated with elay content.

Watts (1968) observed taat the decrease in pH on
drying eauseé inorganic 2 to becous oeccluded. By prolonged
water=logging, the occluded ? may be converted %o wmore
available form due to Fe reducing bacteria and the imeobie-

liged 9505 ey be reverscd to gome extend.
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Kabeerathumua {1969) reported that lime appli-
cation enhances the availlability of phosphorus in kari and
karapadowm soils. |

Iglam (1970) reported that levels of soil. 2 Zirst
inereasaed and then decoreased with lime of submergzence under
rice cropping. Incrcase in goluble ? in acld solls was
due to a decrease in Ca, Pe and reductant soluble 2 concen=
trations; Iin near neutral 3611 ? increased with decremse

in Ye=2 gnd Al=?,

Rovira ond Stace (1970) observed that grinding o
sample to a sauallor particle gige increased the amount of

phosphorus extracted.

According to Satyanarayana et al (1970) in flooded
soils containing Fe, available ? levels were higher at all
depths than in soils containing csleiua.

Savant ot sl (1970) found that drying increased
the available P at ro-gubmergence in elay loam and pandy

loan acid lateritic soils.

Oholitlcul and Tyner (1971) obgerved that surface
bounded ¥e=?, reductant soluble ?, Al=? and Ca=? couprised
35 per cent, 19 per ceni, 5 per cent and 5 per cent
respectively of the mean total ? which was about 400 ppa
in the soil.
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Aggording to Khanna and Mahajan (1971) in aeid
poils, mided phosphorus was transformed mainly into Al-2 and

ry e-?.

Mohta gt al (1571) in their atulies on vertical
aiatribution of ? in the goils of Western Rajaathan reported
that:=

(1) The total ? and organic, inorgenie and
arailable P were found %o ineroass with the depﬁh uf the aoil,

(2) Organie P was positively correlated with
organic carbon and olaye.

(3) Inorganic ? wes hearly 53.3 to 90.7 per cent
of the total 2.

(4) Oanlcium phosphnte was predominent.

(5) The available P was negatively éorrelased
with pH and Ga003 content,

(6) Positive correlation was obtained between
available 2 and Al-? and Fa-? and avallable 2.

Pathak et al (1972) observed positive corrslation
Detween available goil ? and Ja and negative gorrelation
between P and Fe and also betwesn i anid Fa,

_ vbrgheue (1972) reported that asid soils of Kerala
have low PZOS content.

-



19

Chibba and Sekhon {1973) obzerved that avallable
| P did not show any definite trend of increase oz decreasd
with depth, mltiough it wap hizh in the surface soils in
two profiles. It.varied from 3.9 to 85.1 kg P/ha. Pixation
of ? due %o increased activity of Al énd Fe in acid soils
leads %0 low levels of available.?.

ghomsh gt al (1973) reported that lcari soils of

Korala have low phosgphorus gongent,
Potagpiwa

Ghang'(1960) reported that under flovded condition,
the plant uses more nun-cexchangeable K rcilative o exchange=
able K than under upland conditions.

_ Chang and Peng {(1960) Iin their studles on
exchangeable and non-exchangeable X in the uain ggriculiural
' golls of Paiwan found thai exchangeable potassiua varies
slightly and non=cxchangeable potassiwa variaen greatly
guong f£looded gsoils belongimnz to different groups.

Paeng and Wang {1963) reported that rice growth
depends more and more on nonw=exchangeable potassilun in-

alluvial noils.

Kanwar and Grawar (1966) found that potaeéium

content showed mignificant negative correlation with



particle aize..

Walte gt al (1963) observed that 'C' horigon fix

more potassium than 'A' horiszon.

Agoording to Badiger and ao (1969) potassina
fixation was more in black soils containing predominently
montmorillionita type of clay, than in red scils containing
Kaolinite type of clay minerals.

Kuntge and Leisen (1970) reported thai levels of
HOl soluble potasmsiun increased with inereasing olay content.

Hemete o al (1970) found that at a given amount
of exchangeable potassium with an increase in clay and silt
gontent, the propbrtion of potassium, azdaorbed to Pbpoaitions
decreages, which results in a low potanaium concentration
wnder gquilibriun conditions.

wWild (1971) reportad that exchangeable potansium
content was low in s0ils contalning lmolinitic clay.

Kadrelkar (1973) obgexrved that the contents of
exghengeable, avallables snd water soluble forms of potassiua
in scid soila decline with the depth of profile.

Mithyantha gt al (1973) found that exchangeable
potassiun percentage have a posiiive correlation with pH
and base saturation but it varied with elay content.
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Srsadevi Aua and Atyer (1974) studying the
potassiun status of £ive major moid rice scila of Kergla
viz. Xari, karapndom and kayal of Kuttanad region, kole of
Trichuwr dintrict aud the low level laterites of ribbon
valleys in the midland regions found the magnltude of
exchangeable X in the order kari > karapadonm > kayal > kole >
low lavel laterites. 3lrtieu1ﬁ;y axchrnyeable X was in the
order kayal 7 low level laterites > kole f’xggggadom 7
kari while that of HCX aoiuble X was in the order karapadonm
S kayal > kola > low level laterites ” kavt. “otal K and
HU1l soluble K on the one'hand diffioultly éxchangeable and
4Ol =moluble K on the other were significantly correlated.
Comparatively high values of totnl, exchangeabls, difficulfly
. éxchangeable and 1Ol goluble K found in kard, kgrapadom and
Kaval soils of ZXuttannd were attributed to subuergence
in s3lt water {roun adjoining back Qa?era and due to silt
deposition by flood waters.

Oations snd oation exohanze aapmeity: . Alway (1914)
reported that the content of lime ip variable in peat solls

and the proportion of lims in a peat goil conzfols the
supply of both Cz and Hitrogsn.

According to Mitohell and iuir (1937) the cation
exchange capacity of = poll depsnds mainly on the elay
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eontent and its composition.

‘ Faubiar (1947) observed that Oa was ths prineipal
roplaceable base followed by Mg, Na and potassitn in paddy
soils of Kerala. Zxchangoadble éa was low on the surfaco .

layeras.

Q

Apcording to Scar and Toth (1948) for an idenl
goll 65 per cent of the exchange somplex should be occupled
by Ca, 10 per oent by lig and 5 per cent by K and 20 per coent
by hydrogen.

Milton and Wadleigh (1951) reported thatothere is
a pogitive correlation between sodiun and pd and the

exchangeable sodium can be predicted Lrom DH values.

Albrecht and Smith (1952) augzzested that sodl
acldity is only a eondition of nutrient deficiency predo=-
uinantly osloiua.

Aslander (1952) found that caleium supply is
seldon, if ever the limiting factor in erop production
in acid soils.

Musierowlez and Koneoka-3Batley (1956) suggested
that the exchangeable caleiunm content ingrease with
increane in the content of olay and huhua,
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Agcording to Menon and Sankaranacayanan (1957)
cation exchange uapacity inereaned with depth of soil. Of
the different exchangsable cations, 80 per gent was Ca.

ﬁonahue {1958) weported that cation exchange
capacitj is a single index of fextiiity.

Gopalaswaiy (1961 ) observed a high oation -
exchange caﬁacity for karl soills of Kerala and attributed
this t0 a high content of organie matter and the probable
pregense of illitic and montmorilloritic clay in theu.

Agoording to Jaalkowski (1964) significant positive
correlation existed between available magnesium and soil
particles 0.02 ma on the vne hand and pH on the other;
available magnesiug éhowed a significant negative correla~
tion with hydrolytic acidity.

nezebvre-urouet (1966) obnexved that pil of the
extractant nolution did not affeot exchange capaclty or the
auz of Ca™t ﬁg + Nat* .+ x*, ixehange capacity was
related t0 the type and amount of clay end organic matter,
Agount of alwginium extrooted varied with pH of the
extraétant.

Nhung Hai Thimy and Ponnauperuna {(1966) reported
that tha asidity of the aerobic aoila can be attributed t0
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the presence of aluminium and ferric sulphatés and aocmetliues
free sulphuric acid. '

Brauner and Catani (1967) suggested that the
addition of ogaleiun earbonate decreaned both exchangeabls
aluninium and the exchangeable acidity content. Sxchange-
able agluninium doesz not conatitute the only source of soil
acidity. |

Pionke and Corey (1967) found that XCLl exchangeable
alusinium was related to pH wherean non-exchangeable acidie
aluminiua was found to ve related to organic matter.

Alexander and Durairaj (1968) raported that cation
sxchange capaclty in acid soils was'negatively correlated
to piH. _

Ageording to Kawaguehi and Kawachi (1969) during
flooding and drying of the soil, corresponding movenenta
of Fe'* into and away from the soll exchange complex
occurrad; sone of the cations previously desorbed Lrom the
. original soils, then returned to the exchanze sites, the
remainder were ooccupied by A1*** and H*.

. Lavti et al (1969) reported that cation exchange
capacity of soils are siguiricéntly correlatad with clay,
silt and organio matter content. Pquation (C3C. 0.51 elay +
4.12 0.H) relating olay and organic matter with the Ci0



was found more sultable than that ingluding the eilt factor
and can be uged o prediet the 0EC of souils.

esanchns {1969) tound that the affeot of organie
matter on cation exchange capacity was greater than that of
the mineral fraction in aecid soils.

ienordinglto Thakur ot al (1969) very suall
fractions of the total’aluminiﬁm was found to bs present
in svallable form which inecreased with the inereasing soil
acldity. The vgrious forms of alusinium were found as
water msoluble > exchangaable > mobile D> extractable > total
" in sedentary and alliuvial soils. There was highly signi-
ficant correlation observed betwsen mobile and extractable
forag, '

 Komprath (1970) observed that bslow pH 5.4, the
buffer capacity of the soils was primarily due %o exchange-
able alusinium. ’

Martinez (1970) reported that Valués for
extraotable Al ranged from 0.8 to 100 ppa and that of
. 'moluble Al ranged from O = 36 ppm. There was no corselaw
tion between soluble and sxtractable aluminium or between

soluble Al ani moluble Fe, Ixchangeable Al was signifioantly
gorrelated with pH. .
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Nemeta 2t al (1970) muggested that the caleiwn
and magnesium concentration inorcased with increasing '
quantities of exchenzesblo ealeiuwa and m&gneaium regardleaa.
of the soll texture.

Saini (1970) found %hat in salt affected coastal
alluvial soils, sodium chloride releages aluminium which

mgy cause the phosphorus deficiency asympltong.

Tandon {1970) reporsed that fluoride extractable
aluninium is proposed as an index of phosphorus retention

cheracterisgtic of soils.

Aecording to Vintila (1970) exohangegble pluainiug
content of tho 3611 varies according o pHi and elay coansent.
In gurface horizonsg, in all oligobasic s0ila and in those
with pH 4;5.0 potentially toxic awount of aluminiua occur
(78 ug al/100 g =moil).

Janik (1971) reported that IDTA extracted’
magneaium‘has more highly correlated with pi, Cacos, content,
exchangeable calciua and organic uatter content than Uaclz

extracted magnesium.

Singh {1971) suggested that the toial exchange
capacity increased with the proportion of silt and clay.
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Dixit and Iml (1972) reported that an incrsase in
exchangeable smodium percentaze was accompanied by = warked
decrease in hydraulic conductivity.

Nemeth and Grimme {1972) found that the cation
exchange capacity of clgy fraction of 3 horizona of goils
low in organic matter contsnt decreaged wi%h decreasing pH
of the soilas.

Wright and Foss (1972) sugrested that correlation
cocfficienis of olay and organic watter with cation exchanys
capacity for constal plain Ap horizon were 0,90 and 0,76
respectively and 88 per cent of the wvariability in catlon

exchange capacity could Le pttributed to these components.

ﬁnanthanarayana gt al (1973) reported that caleiun
is found o have a posltive significant correla%ion with
electrical condgctivity wialle uagnesitws has a positive
relationship with pH mnd organle carbon.

Ghogh et ml (1973) found that the kari soils of

Keralas have low anount of celeium and nagneoaium.

»

Kristmamoorthy gt al (1973) weported that the acld
soils of Tmall Hadu are found to be poor in bases cspecially

calelun, magnesium and »otasaiun.
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Sreedevi Amng and Aiyer (1974) reported that
karl soils had the higheat ontion exchange capacity amnong
the different acid ricé soil types of Kerala and The

content of exchangeable potamsium was fairly high in Rari,

karapadomn and kayal soils of Kattnuad.

Opganic earbon and C/N ratio

Hair {1945) found that the important feature of
the keri soils of Kerala was their high content of organie
matter, Aceording to him, the organic natter, exchangecable
hydrogen, pH end C/N ratia are interrelated and have a dirsect
baaring on their low feritillity atatus.

| Pearsall (1950) obmerved that the redueing
gornditions prevailing in water-logged soils accelerate
amaonification os a result of which nitrogen escapes
froa tho soil and the oxiéﬁtion of carbonaceous naterials is
' at a very low pace and thus the ¢/ ratio of the soil
wideng,.

Aceording to Lucas and Davis {1961) the C/W ratio
of very acid organie goil is 60 to t and mediun acid
-organic soll is 30 to 1.

Prozanathan and Jurairaj (1966) raeported that there
was a olose relationship botween organia carbon and loss on
ignition.
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Dolwan and Buol (1967) found that organic soils
have extreuely low pH and high C/F ratios.

Kogdy (1970) reported that the ratio of C to N
in 4 typical Rorala soils ranged from 12.17 per cent in a

pubrerged rice guil to 23,67 per cent in karl soil,

Chibba and Sekhon (1973) reporied that organic
earbon wea - -positively related with the content of W, K, ¥e,

‘m, Zn and Cu.

Ghosh gt pl (1973) found a high percentage of
organic carbon (2.28 to0 T.1 per cent organic carbon) in

Thottappally kari soils and Kattaunpally swaup solls.

Miceronutrientns

Hogoda (1942) ghowed that the addition of 100 ppm
Fe did not show any toxicity.

Ishizuka et al (1961) noticed that 0.1 ppu Pe in
the culture solution inereased the yisld, up 50 10 ppa
Fe had no influence and ceconcentrations above 10 ppa redunsd

the yield of paddy.

Jaffery (1961) rcported that when "henlthy
reducing conditions" are established in flooded tup soll,

part of ferric, manganic and other compounds is mobilized

\

N
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and way accumalate in 1gyers under the reduced puddled
top soil.

Mandal (1961) obgerved that the presence of
organic matter accelerated reduction of Fe in wator-logged

80ils,.

Khung Wai Thimy and Ponnaupsruas (1965) suggested
that aotive Fe and total S are ecologioally important
conatituencs of acid sulphate moils. Toxicity of flooded

aeid aulphate_uoil %o rice was dus to excess of Al and Fe,

Huresana et al (1968) found that Pe sontent is
greator in the desp étrata than in the surface atrata of
gone genetlé typens of poil frou Janat. '

Bresnen (1969) reported that the eyuilidria
betugen ferric and Lorrous iron are governed largely by
ill-defined ferric oxides.

Motoaura (1969) sugzemted that ferrous iron in
:1ooaed soil condition ocour in f various forus, wator
soluble, exchangeable, active, inactive and non=-extractable
form, He concluded that the adsorp?ion of Fe** produced
under reduced oondition changes the colleidal structure of

the soll and results in deoreased porosity and permeablility.
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Motomura and Yokol (1969) reported that the
addition of organic uatter ircreased the amount of water
goluble, exchangoable, aotive, inactive and non-extract-

able Fe*',

According to Andorson and Jenne (1970) Zree iron
,0xides are aasoaiated with eloy ninerals.

Collinﬁ and 3uol (91970) reported that under acid
or slightly acid conditions %he oxidation of both Fe'" and

I‘m*—’. was slow.

Martinez (1970) found that values for extractabiu
Pe wan 2,0 t0 16,8 ppm and values for aoluble I'e was 2.0 %o
28,0 ppm in Argentinian soils. There was no correlation
between aolubie Al and goluble Fe. .

Gangwar gt al {1971) reported that in loas, sandy
loam and fine sandy loam developed frol silty alluvium
end loany alluvian the gvailable Pe was about 18 ppa and
decreased with increasing coarsences of texture cxcept in
the poorly drained coarse gands of the lower horizons which
hiad the highest available ¥Fe contents.

Agcording to Chibba end Sekion (1973) available
Fe tended to deoreasse with depth.

Ghosh gt al (1973) reported that in kari guils of
Kerala Fe and 2n were present in rhirly high amount.
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Takkar st ml (1973) found that Fe contribuves
2.6 t0 9.0,per oent of the total aclditys

B3
[y

|

ne

. Schroo (1959) suggented that Zn deficiency in
acid soils are generally associanted with low asoil Zn
content. Zucas and Davis (1961) and Jackson et al {1967)

reported the anne.

Afupopie and furasu (1967) found that liuing

increased Zn mobility to a certain level,

Bandyopadhya and Adhilkari (1968) reported that
the total Zn is about 26 tiues the average value of
extractmable Zn in soil. A positive cocrelation exisied
botween sxtractable Zn and total &n.

Follett and Lindsay (1370) reported that there
was a high correlation between organic matter and available
zinc. |

~ Ravrot and Bal (1971) suggested that Zn is wore
atr?ngly bound to montmorilliopite type of clay.

Ageording to Lindmay (1972) high levels of organie
natter in the upper hordigon of solil ave baelieved %0 be
important in lteeping Zn more avallable in the surface
horigson of soils. He reported that ZDV7A extractable Zn
dscreased sharply with depth in the profile. He almso
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atated that 2n*" activity decreases 100 fold for each unit
increase in pH;
Méi& (1972) reported that the total and extrncte

able Zn in'aoil wore inereassd with ineressed aeldity,

finer toxture and higher organic matter sontant.

Acoording to Balalrishna Rao @t al (1973) cowmparsd
to neutral or alkaline soils, the acid soills fixed less
gmount of 7n ond the avallability of this Redifel is

congidered to be high,

Chibba and Sckhon {1973) reported that available

Zn is naxicun in aufrnoe éoil.

Copper

Peech (1941) reported that the deercase in acidity
for any given level of Cu reduced the avanilability, when
measured either chemically or by total Cu abéorbed by
plants. 2iper (1942) recorded the anme data.

Haxmer (1946) suggosted that the soils of high
organic matter such as peat soila, the ingresse in aoclidity,

the groater will be the relative response to Cu.

¥rank {1952) found that copper is more soluble
in acid oonditions and total Cu in a s0il does not
indicate the Ou available to plants.
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Atusoaie and Mumwza (1967) sugzested thas
1iming deorensed .coppar mobility.

Acoording to Bandhyopadhya and Adhileari (1968)
total copper was about 70 times tho average value of
extragtable Cu. They also found that exchangeable Ou
varied from Q.25 to 0,53 ppm in rice svils of West Dengal.

Muresanu et ol (1968) reportsd that the Cu

contents were higher at arable layer.

dadhe gt al found that there was a significant
negative correlation between pH and avalladle copper and
a significant positive correlation between organie carbon
and available Cu. '

Chhibba and Sekhon (1973) reported that available

Cu is maximunm in surfaece soil.,

anganese

Aggording to ilotomura (1964) mierobinl action
geens to he an important mechanisn for the ocourrence of

~

mangzanese aedimenté in paddy soilse.

Afusoui® and Marara (1967) reported that liwing
decreased n wobility.

Bandhyopadhya and Adhikari (1968) found that the
averagze value of total !n was 10 timeé the averagze value of

extractable n and a positive correlrtion exist between



total and extractable waNLANose.

Maresanu gt 21 (1968) suggested that iin contents

are greatsr in the arable layer.

Aceoxrding to Collins and Buol (1970) under acid
or slightly acid conditions the oxidation of Mn™* was slow.

3

Zi=Sherif et a2l (1970) reported that content of
!n was higher in alluvial than in saline-alkali soils. ALL
tqrms of 1n were positively correlated with olay content
and negatively correlated with exchangeadle sodiunc and
total soluble selts. They also reported that the diptrie
bution of varioug forums of M followed a ggeneral troend of
decreane downward throughout the profiles of maripa alluvial

origin,

Mithyantha and Perur (1970) found that with fow
axceptiona the ratio of Fe to i1 in surface soil sauples

is 1.5 indicating a probable Fe deficiency and !t tuxicity.

3adhe at ol (1971) reported that there exiat a
significant negativo correlation betwsen pH and available

manganese,

Singh (1974) found thmt in submerged paddy soils
with pH ranging froum 6.0 %0 8.6, available form of
manzanese incroased with decxreasing pHe ! availability
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inoreaaed by application of sulphateé. Fe304 and guerosg,

Gotoh and Patrick (1972) sugzgested that hetwesn
pd 6 end 8, conversion of insoluble goll lin to the water-
goluble and exchangeable form inereased with decreasen
in Eh ond pi. .

Laksheanan gt al (1972) reported that correla=
tions were found between watcr solubls and exchangeable
Ma and organic carbon and clay-content.

#fahapatra and Kibe (1972) suzgested that
rainfall was the woat imporgant factor aff@oting'aVailable
¥n which also decreazed with ineroasing pH and G.2.C.

Chhibba and Sekhon (1973) reported that
available i tended 4o decreanse with depth.



MATERIALS AND METHODS



37

MARERIALS AND MIrHOD3

i

The soils used in the investigation were
gollected from the fieldms of 3 cultivafors. Totally 3
profiles were colleeted, from Vottikaripadon, Mathurpadon
and !fathurvadakke padom in 3 different locations.
Profiles were dug and acrizons uarked and oxagined foxr
morphological features adeording to $he F.A«D.Systen.
The description and morphological features are presented
in Table Fo.I o IIT, Coipoaite soll saméles from each
~horizon ware collected, using n chrouium plated steel
sanpling implement thoroughly mixed and pus peparately
%n polytusne bags and drought to the laboratory for the
atudy. | |

 Iaboratory studies

I. Preparation of the samples
After rescording the pH of the fresh soll sauples

they were air dried on a sheet of papex. ‘The elods in the
driéa saiaples were broken with a wooden nallet, sieved
through @ 2 u.n plastic sileve and stored in stoppexed
bottles,.

il. Detoranination of puysical constants
1. Single value gonatants ‘
A portion of the processed =o0il sasples wore
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aleved thréugh 40 mesh sieve and used for the detcrmination
of apparent denaity, absolute spanific gravity, saximun
water holding capacity, pore space and volume expansion bj
Keen Racakowski method (Keen-Raoskowski, 1921).

2, Mechanicnl analymis

The mechanical compopition of the soll was
determined by the International pipette method described
by Pipsr (1950).

3« loistuxe

About 5 g air dry soil wams put in a clean, dry,
weighed gilica corucible and the exast weight recorded. It
was then drief in an air oven at 105°0 to constant weight.
The dirrerence in weight wan expresscd as the percentage

noigture on oven dry basis.

III. Determinntion of chomicnl constituents

1. Soil réqgggon

The pH of the soil was measured in the fresh
sanple in 1:2.5 soil watex suspension. The pH was azain
recorded one week after, umintaining the water level. The
PH of alr dry s0il was also measured in 1:2.5 goll wator
suspension and 1:2.5 soil 0,01 ! ealeiumn chloride solution

using a Pnotovolt pH Heter.
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2. Eleetrical condugtivity

pap

Soluble naltﬁ were deterainad by msasuring the
eleotrical conductivity of 1:2 soil water suspension using

solubridge and the results expresssed in millimhos/om.

3« Oation-exchange cadacity

The cation exchmnge capacity of the soll was
determined by the msthod described by Hanna, 1964.

20 g air dry soil was leached with nau:fal R
amnoniun acetate to displace all the cations by ammonium
ions. 500 al of the leachate was collected and set apard
'for the egtimation cf 'total oxchangeable basos?! and
'individual exchangeable cations’. ZIxcess ammoniua
acatate in the moil was removed by wgshing with reutral
ethanol. 2The adsorbed amuonium ions werce further displaced
by leaching with 10 per cent sodium chloride and the
leachnte diatilled with 1 Holar aodiﬁm hydroxide in a
. Kjeldahl distillation unit. The asnonia that distilled
- over was collected in 4 per cent boric acid containing fsw
drops of mixed indieator (prepared by disgolving 0.5 g
bronoeresol green and 0.1.g uwethyl red in 100 ml 95 per-
cent eothanol and adjusting the solufien to reddish purple
with 0.4 N sodium hydroxide). The distillate was titrated
agalnst standard HC1l and the C.s.Ce. caleulated.
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4. Totel exchangcable basea

The method desoribed by Hanna, 1974 was followed
in estimating the total exchangeable bases. A 100 wl
aliquot trqm_tha_émmonium acotate lenchate set apart under
CekieCo was evaporated to dryness in a tall bealker over a
lowltlame untlil no umore fuues evolvad, rotating the bealter
for uniform heating on all parts. When there is no uore
whiteniﬁg of the remsidue, the flame was reduced and the
contenta allowed to cool slowly. 50 ml of standard\ﬂul
was added to the beaker sorubbing the aides and bottom
of the beaker with a rubber policemen. Rinscd the police=
man with a 1ittle water into the beaker. The boaker was
covered with a watch glass and digested ﬁhe contents rof
about an hour over a low flaun, #Filtered the gvlution
into a conical flask wanshing with hot water a numbexr of
times, The excess HCl waz titrated ngainst standard HaOH
using methyl red as indicator and the total exchangeable
'bases caloulated.

Se¢ QOrganic carbon

Ofgaﬂio earbon - waa 'natium:ed by Walkley and
Black's rapid titration method desecribsd Piper (1350)
ﬁith the differcnce that ferrous amzonium sulphate was
ﬁaed instead of ferrsus sulphate,
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0.5 g of the soil pnssed through 80 w.n sieve
was aceurately weighed into a 500 ul conical flask and
10 ul of 1 H potassium dichromate and 20 ul conc. H2304
(9635) added to it. Swirled the flask gentiy and kKept on
an asbegtos pad for holf an hour for The unaterianl o dlgeat.
The contents were then diluted with 200 @l distilled
wator and 10 ul of 85 por cent phoaphoric acid and 1 rl of
diphenyl amige indicator added to it. '*he excess chromic
acld was determained Wy titrating agalnat standard ferrous
ammonium pulphate to a green and point gnd the perceentage
of orgzanic carbon calculated. Organic watier was computed
by multiplying the organie carbon values with the factor
1.724.

6« 2otal nitrogen

Totael altrogen was estlisnted by the Kjeldahl
method deseribed by Jackson (1958) with the following

wodifications.

Uigestion
1 z powdered aoil, passed through B0 mesh sleve
was welghed into a dry 100 uml Kjeldahl digestion Llzal.

5 ecc eong. H250 and a pinch of dlgeastion nixture werse

4
added to it. The contents wers digesited lnitially over a

low flame until frothing ceased and thea at a high
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temperatufé for about an hour until the solution beenue
clear (bluish green). Gooled the contents, diluted with
dintilled water. auirlad and kept aside.

- The digestion nixture was prepared by oixing
20 g dried and powdered ccpper sulphate (Gu304.5H20)
with 100 g of KZSD4 and uixing thias with 2 g seloniuan
motal powder in a clean butter Papele

Digtillation

The digented material was transferrad 0 a
diatillation flask (hacro distillation unit) with reponted
vashings and diluted with distilled water. About 40 il
of 45 per cent sodiua hydroxide was added and the contchts
disfilled. collecting the distilled aumonia in about 25 il
of 4 per cent boric acid containing 3 to 4 drops of mixed
indicator. ¥hen about 100 - 150 wml of the distillate
was collected it was tltrated againsi standexd i€l and
the percenéaga‘of nitrogen caleulated. ’

7. Total phosphorus
Preparation of triple aeild extract

- 1 g powdered aoil pansed through 40 mesh sieve
was weighed into g clean dry %0 ul {jeldahl digestion
flask to which 15 1l cong,Hi03, 3 wl 60 per ¢ont
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perchloric acid, 2 ml cana.HZSQ4 and 2 glaes beads were
addeds Digested the contents initiaglly over a low floume
antil the brown fumes ceased t0 evolve affor walch it has
neated strongly mo that the ANO3 was evaporated in an hour.
Continued heating till white fumes of sulphur trioxide
evolved and the digest beonme glear. Cooled the mass and
washed the sides of the flagk with distilled water, warued
and £iltered into o 100 ml volumetrio flnsk, washed with
distilled water and the volume made up (Piper, 1950).

Total phosphorus was eatimated by precipitating
phosphorus in 50 ml of the triple acid extranf as ammonlﬁm
phosphonmolybdate in nitrio acid medina. The precipitate
was filtered and washed free of acid and dissolved in an
exoesy, khdwn volusne of standard ﬁnoﬁ and the exceanp alknid
doterutned by back titration with standard H,50, using
phenolphthalein as indicator (Method desoribed by Sankaram,
1962). | |

8. Analysis of Hydroghloric acid extract
Ereparation of the axtrast |

20 g air dry soll was taken in a 500 nml conical
flosk and 20 @l HC1l of oonstant boiling point (prepared by
dilating 675 uwl cono.HC1l to 1 litre) added o it. The
mouth of the flask was oovared with a stall fumnel and the

contents digeasted over a low flame for about an hour and a



half, Cooled and filtcred the contents tarough Whatuan
H0.42, collecting the filtrate in a 500 1wl volumetrio
flask. Transferred the realdue to the filter yaper and
washed with aeidulated water followed by boiling water
till the filtrate was free of chloride. The filtrale was
mnade up to the mark (Piper, 1950).

the following eatiugtions were done in the exiract.

(a) Toial potassium

Total potassiun wan wmeagured in a pample of the
extract uslng S8L £lagse photometer vide nmethod deseribed
in Jackson, 1962,

(p) Zotal caleium

=linination of iron nnd glunina

20 ul of the 101 extract was taken in a 250 ml
beaker to waich 1 g of amgonium chloride was added and
boileds Added conc.ammonium hydroxide slowly, stirelng
the contents till it was alkaline as indieated by lituus
paper. Allowed the contents %o boll for a fow ulnutes to
diepel the ammonin and set aside for half an hour for
the precipitase to meittle down. Filtered nof through
Whatwan Jo.3 filter papsr. Iransferred the residue to
the filter papor with hot water snd washed %he precipitate’
till free of chloride. The filtrate was made up to 100 ml
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for the estimation of Ce and Mg by the Versenate method
(Degcribed oy Richarils, 1954) and the rasidue used for the

egtination of sosquioxides.

To 20 al aliquo} of the %iltrate eontained in
a 250 ml conical flask, 2 ml 16 per cent NaUi and o pinch
of aamoniwa purpurate indicator powder (prepared by mixing
0.5 g ammonlun purpurate and 100 g powdered K2304) Were
added and titrated agzainst standard Veraenate until the
golution changed from orange red 30 violet. Frow the

titre valug obtalned, $0tal easlcium was calculatad.

(e) Total maznesiwn

70 20 m} of the aliquot, 2 ml of ammoniun
chloride=hydroxide buffer and 4 dropa of eriochroue
black=1 indicator wore added snd 1t was witrabed sgaingt
standard versenate until the colour changed from red o
blue., From the titre valuc ohtained, toial {Ca + lig)
was calculated from waich the total caleiuwn estiuated
under (b) was deducted to get the total lig.

i

(i) Fotal iron
Iron wag estimated in an aliquot of the HC1l
extract by reducing the ferric form to ferrous atate with

nageent hydrogen produced by sulphurie acid and zine
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using potassiua thioeyanate as extsrnal indicator. The
‘forrous iron thuis obtained waa titrated against standaxd
potassiua permanganate (Method described by Sankaraa, 1962).

Procedure
Reagents: (1) ZPotagsiur peymangapate = 0.t N
{2) %inc elippings
(3) 2otassiun thiooyanats =
2% agueous golution
(4) Cono. sulphuric acid.

Evaporated 20 ml of the HC1l extract in a poreelain
basin. Added 10 ml of cong, sulphuric aclid and heaied on
a water bath till the whole wmass beoame colourless oxr whitish.
The contents were transferred to a 250 al gonical flask with
a Jet of water and a féw gino elippings added. Covered the
mouth of the flaak with a funnel and digested over a low
Ilaﬁe. More 32804 was added wheraver found necessary testing
for the goipletion of the reduction with potassiun
thioeyanate as external indicator. Removed the flask from
the flase and filtered the contents through glass wool
washing with hot water. The filtrate was titrated against
0.1 N potasaliunr pernmanganate gnd expressed as percentage of
30203 in goil from the relation 1 ul of 0.1 ¥ K0, =

4
0.008 g F.EOE'
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9. gesquioxides

The prooipitate obtained under item 8(b) was dried,
ignited and weighed and expressed as seaquloxide percentage.

10, Alusintun oxide

Phe aluainiun oxide present in the soil was
caloulated by substracting the values of iron oxide froa
the semautoxide (A.D.A.Cey 1960).

11. Avaliable phosphorug
Available phoaphorus was estimated vide progedure

doscribed in Jaoltaon, 1962 using Bray lic.2 as the extractant
11nstead of Bray Ho.1. |

Reagents
1. 3ray No.2: 0,03 licrasl HH&F in 0.1 noraal i0l.
2., Ammonium molybdate solution (1.5%) in 3.5 N
ii0le 50 g Dboric acid were added to avold fluoride
interfereonoe.
'3, Stannous chloride: 10 g 8n0l,. 20,0 in
25 @l conc,HCl was prepared and use=d as the gtoock solution.
Working solution: 1 ml of the stogk golution was

diluted with 60 nl distilled water.

Progedurs

2 g goil aamplé wag teken in a 250 ml conical flask
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to which 50 wml of Bray 0.2 was addeds 5Shook the contents
well in a shaker for 10 uinutes and filtered. 5 ul of this
£i1trate was taken in a 50 ml volumetrie flask to which 10 ml
of ammonium wolybdato was added. Piluted the gontents with
about 40 ml distilled water and 6 drops of atamnous ghloride
added 0 it. The volume was made up 0 the mark. Shook

the contents well and the absorbance read in a Klett Suauncrson
Golorineter using a red filter, From the gtandard cweve

drawn for phosphorus, the percentage of  wag caloulated.

12. Exchangeabls ostionsg

(a) Rotassiua .

o 5 g of 80il contained in a conical £laglc 25 wl
neutral N ammonium acetate was added. Shook the'contenxa
for 5 minutes and filtered. iIxchangeable K 1n-the filtrate

was estimated uaing BEL Fleue photometor,

(b) Sodiun : ,

Zxchangeable sédium in the above filtrate was
also determined in the same way as potassium in 220 Flaue
| photometexr using Ng filter, N

(o) Calcium

iron and alumina waese eliminated (as desoribed

under total calciun) in an aliquot of the awmonium ecetate
leachate set apart for individual cations. xchangeable
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oaloiua was estimated in 20 @l alijuot of the molution by

the versenate wethod dczeribed umder total calelum.

(d) Hagnesium .
Calcium and magnesiun wag also estimated by the

vergenate mothod in 20 ml aliquot of the aumoniuz acetate
lezchiate (after climinating iron eand alumina) as desgeribed
under"total:magneaium'. By osubaptracting the exchangeable
Oa fron the (Ca + Mg) value, the exchangeable !ig was
obtained and expressed as uilli equivaienta per 100 g soll.

{e) £xchangeabls ixon
ixchangeable iron in mmuonium acotate extract
wag deterained by reduction to ferrous with Hydrojuinona

and formation of a ferrous complex of orthophenanthrolineg,
vide procedurs described in Jackson (1962) wiﬁh slight
modifications in the reagents used.

10 g soil was weighed into a 250 nl conical f£lask
$0 which 100 ul of neutral ¥ amonium acetate was added.
Shook for 30 seconds and filitered under suction. Leached
with 3 successive 25 nl lots of ammonium acetate and the |
Liltrate made free of ammonium acetate Dy avaporation.
Added 10 ml aqua regla and sgain eveporated to dryness.

Ihe residue was dlesolved in 1 ml of 1 W HCl and the

volume made up to 100 nl.
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2 ul of the above aoiution was taken in a graduated
togt tube to which 0.2 ml 6? 25 per cent sodium citrats was
added %0 =djuzt the pﬂ above 2.7 (using an aliquot of the
sanplae as well as standard the quantity of sodium citrate
requirad %o bring the pH gbove 2.7 was predetermined, testing
with 2, 4-dinitrophsnol which gives yellow colour above
pﬁ 2.7)e Iiluted the golution in the teat tube ond added
6.5 wl each of 1 per eentlhydroguinona and 0.5 per cent
orthophenanthroline aqueous golutions. The volume was uade
upto 25 ml with digtilled watexr, The 1ntenai£y of the colour
was meagured in Spectronie = 20 at 503 mu and exchangeable
Fo oaloulated from the standard eurve prepared with iron
' standavds in the saue way.

(£) Dxehangoablé hydrogen and alwainiuae
o Exchangeaﬁle i and Al were estimated‘volumatrically
by the mothod described by Yusn (1959).

20 10 g air dx& aﬁil contained in @ beaker 25 ml
1 Sormal potassium ehloride waé added. Stirred and kept
for 30 minutes. Tranaferred the contents t0 a funnel fitted
with £ilter paper and filtered. Leaohed the soil 3 times
with 25 ul lots of ¥ SC1 and colloocted the filtrate. ©0 the
filtrate 10 drops of 0.1 per-éent phenolphthalein was added
and titrated against standard HaOil, with alternate niirring
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and standing until the pink colour peraisted. Added a drop

of gtandard AL to the solution until the pink colour jusi

vanished, Added 10 nl of 4 pexr cent sodium fluoride.
Reappearance of pink colour showed presence of aluninium.

The solution was then titrated, stirring consiantly,

egaingt standard HC1 until the pihk colour just vanished
even after gtirring and standing for fow winutes. The

mi111 equivalents of agid used was recorded as the exchange=
able Al, ixchangeable hydrogen was obteined by subairacte

| ing the aun of dxohanéeable eations. '

13, Hicronutrients

Zatiunation of availeble Zn, Qu, Pe and n wors
done in Atoaic absorption S$pectrophotometer (Varian threshold
AeAe120).

(a) Available Zn
The s0ll was extracted with a zolution of, 0.01

per cent dithizone in (614 and neutral armmonium agetaie,
with goil to solution ratio of 4:10 and ahaking the
aixture for one hour, in a platfora shaker. The extracted
zinc was $hen converted into HC1 phsse with FNoraal HOL

and the extend of absorption meapured uwnping the resonance-
line 2139 A%,



" (b) Available copper

The soll wag extracted with neutral i aummoniunm
acetate shaking for one hour and msintaining a soil:
golution ratio of 1:2 and the extracted copper estimated

using the regonance-line 3247 A°,

(e) Available iron

Zxtraction was done by shaking with I gromonlua
acetate of pPH 4.8 for 30 minutes maintaining a soilisolution
ratio of 1:4 and iron in the extract deferuined using the

regonaigce line 2483 A°.

(d} Available mangancaae

The goll was extracted by shalting with neutral
Neammonium agetate for 10 hours and waintaining a
" goil:solution ratio of 1:25 and mangancse in the extract

determined using the regonance line 2483 A%,



TAILS I

S80I DESCRIPPION

I. Information on the site

(a) Profile number 1 . I  Se.Panicker
(b) Soil nama ‘ 3 Kuttanad soil (Karapadom)
{(¢) Highor oategory ‘
clagsification 3 Zntigol
(d) Date of exanination : 16=3=1974
(e) Author ' : G« Santhakumari
(£) Loecation s Sunnapra village =

thtikkaripadam. Hear
coast 2% 2553 st of

aea
(g) Elevation ‘ : 1 to 3 feet below nea level
(h) Land form
(1) >‘hysiographic 2 Waterlogzed area
position

(11) Swrrounding
land fora

(ii1i) Microtopography H Flat

Veubanad laoke

(1) Slope

(3) Vegetation ! Paddy. Puncha crop froa
soptenber to liaroh., Il crop
being taken as a trial.

Lavel

[ ]



TASLE T

(continuedsees )

(k) Climate 3 Tropical huuid climate with
] wet and dry periode
Rainfall : : 2700 wa

II. General information on the goil .

(a) Parent materiml Mixed silty alluvium

(b) Drainage : Poorly drained
(c) Moimture eondition ,
in profile : et
(d) Depth of gzround water : 77 on
(¢) Prosecnce of surface . o mtones and rooks

stones roeck out oropsa
(£) Zvidence of erosion Kil

(g) Presonce of salt and .
alkzall

Hoderate with geasonal
fluctuations

Reclairmed from lake,
cultivated area

III. Brief deseription of the profile
Karapadom goll containing fairly good amount of

(h) Humsn infiuence

38

organic matter espeoially in deeper layers. Colour ranging

fron dark brown to black. Aciaié in reaction. Increamsed
salinity due to salt water inundation ddring certain parts of the
Year. Zfexture ranges from clay to loamy uand.‘



TABLZ I

{Oontinued_. sasne )

IV. Profile deseription

1 2 3
(a) Depth in - 0«15 15=49 49 and below .
) on -
(b) Colour
" (1) Motat 10 ¥R 2/1 10 ¥R 3/1 10 YR 2/4
! " bleolk " Vory dark Black

grey
(11) Yry 2.5 ¥ 3/2 10 IR 3/2 2.5 Y 3/2
' Very dark Very dark . Very dark greyish
grayish greyish brown brown
" browa
(o) Hottlings -~ N1l . 1. it )
(a) Texture Clay Loany sand Loamy gand
(e) Strueture. . Structurslssa Structureless Structureless
(£) Jonsistence .
(1) Wet 3lightly gtioky Ron-gticky  Hon=agticky
(41) Moist . Fira Friable ' Fpinbla
(1i1) Ory Hard Hard Hard
(g) Outans K11 Rl N4l
{h) Cementation 'weakly cemensod -  Weakly ogemented Weakly comented
(1) Porea -Digeontinuous Digoontinuous Diseontinuous
(3) Contont of
zooks & Hil w41 W41
mineral

fraguents



PABLE I

(eontinue&...)

(k) Content of

Imineral .

nodules Hil Wil | Wil
(1) Pans Nil Hil il
(m) Carbonatcesp ] |

salts Hil il . Nil
(n) iloots . Abundant None ' None
{o) Boﬁnﬁary Waxy not cloa . -

‘ Aciad . Strongly acid Vexy otrongly.’

acid



© TABLE II

S0IL DESCRIPTION

I, Informntion on the site

{(a) Profile number
(b) Boil naae

(o) Higher category
claaaification

(d) Date of examination
(e) Author
(£) Loeation

(g) Elevation
(h) Tand forn

(1) 7Physiographic
pogition

(11) Surrounding land form
{i11) Microtopography '
(1) Slope
{j) Vegotation
(k) Olimate

Reinfall

o7

II, HeSliePanicke
Ruttanad soil (Karapadon)

Zntigol

16~3=-1974
¢+ Santhalougard

Nedunudi Village,
Mathurpadon

1 to 3 fect Lelow sea level

Waterlogged aren

Yembanad lake
Flat

w1

Paddy

Iropicel humid olimatoe with
wet and dry periods

2700 mm
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PASLE IT
(Continued.. )

II. General inforumation on the goil -

(a) Parent material : Mixed ailty alluviua
(v) Jrainage g Poorly drained
(e) iHloisture condition
in profile : Yat
(d) Depth of ground water : 30 cm
(e} Presence of surface
etones rogk out crops : 71l
(£) &Zvidence of erosion : 11l

(g) Presence of salt and
alkall

L 1)

tloderate with smeasonal

fluctuations.

(h) Huapan influence s Cultivated area

III, Brief deseription of the nrofile

Karapadom moile.containing faixrly gocod amount of
organie matter especially in deeper layers. Colour rangiﬁg
from daric broﬁn %0 black. Acldic in reaction. Increased
salinity due to salt water inundation during certain pacta
of the year. Textwre ranges from oley to ailt.



PA3LE IX

{continuedees )

IV, Profile daeseription

1 2 3
(a) Depth in cam 0=15 15=58 58=T5
(b) Colour '
(1) Hoigt 10 Y2 2/2 10 YR 2/2 10 ¥R 2/1
Very derl Hvon Vory dark brown Blaock
(11) ey 10 YR 4/3 2.5 Y 4/4 10 I3 3/2
Darke brown Olive brown Very darlk
grayish brown
(e) Hottlings Yellow mottlingag present in all layers
(a) Pexture 541t Clay Clay
(e) Structure Structureless Structureless Sgructureloss

(£) Conagistence

(1) wet Slightly Hon sticly Hon sticlky
aticky .
(11) Hoist Firm Iriable ' Friable
(i11) 2ry Hard tpxrd Hard
(g) Cutans ma N1l Nil
(k) Ceumentation Wealcly ' Wéakly ceiented Wealtly cemented
- cemaonted
(1) Pores - Digeontinuous iJigeontinuoug Digeontinuous
(J) Content of
rogka &
ainergl

fraguents Wil Kil 171l



(k)

(1)

(a)
{n)
(o)

(p)

Content of
ninoral nodules

Pong

Carbonates/sal tg
Roots

Boundary

pi

TA3LE TX

{continucdeaea ),

Ril
Nil

Hid

_Abundan

Waxy not clear

4.9
Strongly acid

80

Nil Wil
Wil il
Kl Nil
Rone Hone
PeH 2«9

Tery strongly Very strongly
acld acid
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‘PABLE IIT

SOTL DISCRIPZION

I. Information on the site

(a) ZProfile nuaber g I1X. Iii.Govinda anicker

{(b) Soil name Kuttanad soil {Karapadom)

(e¢) iilgher category

elagsification H intisol
(d) Date of czxemination : 16=3-1974
(e) Author : G.Santhalunarl
(£) Location ' 3 ¥athurvadakice padom

1 t0 3 fect below sea lovel

{g) Zlevation
(h) Iand form

(1) Physiographic

Watorlogged area
position

(11) Surrounding
land form

- Venbanad lake

(1ii) Mierotopography : Mlat
(1) Slopo ! Lavel
(J) Vegetation : Paddy
{k} Climate : P2opical humid elianmte with

wat and dry perdiods

Rainfall

as

2700 man



PA3LE IIX

(coﬁtit_med. os )

II. General information on the soil

(a)

Parent wmaterial

(b) Proinage

{e)

(4)
(a)

(2)
(8)

(h)

Ii1,

Moigture condition
in profile

Jepth of ground watér

Preamuce of surface
agtones and rooks
Outoropo

Evidence of erosion
Preasence of salb

and alitali

Human influence

[ 18

Mixed.silty alluvium
Poorly drained

Yot
60 cn
Ho stones and rocks

Nil

Moderate with seaaonsl

Lluctuations -

Cultivased area

Bricf descrintion of the profile

{erapadon s0il containing falrly good asnount of

orgenic matter especially in deeper layers. Colour ranging Iroa

dark browvn to black, Acidle in regotion. Incroeased salinity

daue %0 salt weater inundation duxring certain parts of the year.

Toxture rangea from loam %o siltylloam.




IV,

(a)
(b)

(e)
(d)
(e)

(2£)
(g)
(h)
(1)

83

TASLE IIX

(coﬂtinuea- ase )

Profile dencription
1 2 3
Depth in ou 0=16 15=36 36=57
Colour
(1) Hoist 10 YR 3/1 2.5 Y 3/0 10 ¥R 2/1
Yary dark Very darlk Black
grey \ grey
{11) Ory 10 ¥3 4/3 10 YR 3/2 10 ¥R 3/2
Daric brown Very dark Very darik
groyish brown Greyish brown
Lexture Inan 8ildty loam 5ilty loam
Structure Structurcless " Strueturoless Structureless
Consistence
(1) Wet Slightly sticky Non atioky Hon sticky
(1i) !Moist Firm Priable Feiable
(1i1) Dry Hard Hard Hard
Cutans il Ril Nil
Cementation Wealkly cexmented VWeekly ceuented Weakly cemented
Pores Digcontinucus HAscontinuons Iiscontinuous
Content of
roeits and
mineral
fragments Nil Hil Hil




(3)

(k)
(1)

(m)
{n)

(o)

Content of
ginsral
nodulea

Pans

Carbonaten/

salts

R00ts
Boundary
pH

RABLT III

{Continuede..)
il Hil
Wil Nil
Hil Ril
Abundant Nona

Waxy not elear

3.2
Strongly aoid

3e2
3trongly aoid

64

Ril

Ril

Ril

Hone

3.8
Stpongly aoid



RESULTS



RESULYS

I.  Physicnl properties

1. echanioal conposition

The results of the mechanical analysis of the
soil souplos are prasented in Peble IV,

From the data obStained, it can be neen that the
toxture of the goilg nre c¢lay,

loany sand, silt ana silty
loan,

Maxiaun peraentage of coarse gand (5.3 and 59,2
per cent) wan recorded in the middle and lowast layor of

Vettikaripadonm profile (Profile f)e In Methurpadou profile

{Profile II) the percentage of coarse sand was very low and
1% ramea from 2.8 to 3 per oent. In Mathurvodakite padon
'poglle 1I1) a meximum percentage (20.5 per cent)
o ! | gond ¥a® Obsexved 1n the top layer and the mintmua
per cent) was notieed in the lowent layers

0
gerr

o (B0
mue pereentage of fino a

k .5 per cand
s 55.4 [ A9 P

ana varies froms 19,0 %o

and 47.5 19 50,0 per-
, }41' cent

athmadakke
nu for Vestikarip

adoa, Ynthurpadoi and M

Z
corded for the middle layer O

/ (50,6 per cent) was r¢

1e and miniowi volue (19.0 per aend)

Hathurvadeakice padod profi e s e
ded for the top 1ayer of Jat%
was regorde .
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Table IV

Hechanleal coaposition of goil
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L o S i gy S win M S W D et onl A

Sagmple Logation gfg- - Depth 2ercentaze on oven dry basis
e cu —
Ho. Coarse Fine Silt Clay
gand gand
Vettikaripadom I 0=15 34.4 19.0 55 $9.0
'Y 15=49 59.2 23.6 8.0 6.0
t N 49 Qnd 59.3 2401 9.0 705
below
athurpadon i1 0=1% 2el3 334 475 11.0
| 16"58 5.0 49.5 7.2 36.?
| B 58-75 29 39.3. 12-0 41-5
Hathurvadakice Il =16 209 470 5 13.0 13.5
padon ,
'y - 16-56 9.2 50.6 21.0 16.5
' 'Y 36=5T 5.0 48.7 3T7.0

e

55




MECHANICAL COWIPOSITION OF SO0OIL AS A RUNCTION OF DEPTH
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The range of variation for ailt was frow 5.5 to
47.5 per cent, the minimum being reoorded in the surface
layer of Vettikaripadom and maximum for the surface layer of
Hathurpadom. .

The content of ¢lay ranged from 6.0 to 39.0
per cent, 11.0 to 41.5 per cent and 3.5 to 16.5 per cent.
for the soil sauples of Vettikaripadonm, Hathﬁrpadom and
Hafhurvadakke padon profilen reapectijoly. Migigum percan-
iagc (3.5 par cont) wan pbfaihad for the lowest layer of
Mathurvadaltke padonm profile 9nd the maximun peécontago
(41.5 per oent) was obtaingd ro; the lowest 1ayer'df
Mathurpadoa profile, | | |

he oontent of c¢oarse sand, fine sand and silt
incrcased wivh inorease in depfh for the Vettikaripadom
profile. Ths percentage of co&rse sand deoreaaéd with
inorsase in depth and $he percentage of silt increased
with increase in doﬁth in the iathurvadakite padoa profile.
Howsver, in the !Mathurpadom profile, the parcentage of
clay inopeased as depth inoreased. Thers is uo definite
pattern in distribution of olay in ihe various horigons
in Vottika;ipgdom and ﬂathurvadakkc padon profile.

iI, Single value constents

The data obtained for single value constants
are presentad in Table V.




Table V

6%

Phyaicel propexrties of soil

2po-

Abgo- Appa= Pore I!axi~ Yolu-

% ’e

36=57

57.10

66924 17.44

Sam= Loeation Depth Hofge
ple file om  lute 1rent wspace aun ue  ture
Ro. No. gpeci= den= ' = waled oip= %

' fia sity hold= ai= ' oOn
gravi~ _ ing gion oven
ty ' capa=

city basis

i IR R
1. Vettikﬁripadom I , 0=15 3413 1.09  49.25 547.52' 6. 66 .4.21
2- ' 'Y 15"49 2.82 1.56 ) 37066 “28002 2.93 ‘1011
3. " 49 and 2,94 1.32 40,60 351.38 3.43 1.38
below |
4. Mathurpedom 11 0=15 3¢31 0,93 53.08 |55.14 450 .5.49
Se e 15«53 3.45 1.06 49.28 49.07 4.68_:4-47
6, " 53«75 3468 0.99 55.25 64420 14,06 7.67
7. Mathurvadakke  IIT 0=16 2,99 1412 45,94 42,35 3.66 2.26
p&doln vor ' ’ t y ca .

8, 'Y ) 1 6"36 e 55 1.08 530 o7 52 69 7.84 4e 99
3,95 1,00 '5.10




63

TR e

1. Absolute spegific gravity

‘The value for absolute apecific gravity increased
with ineﬁease in depth for the Mathurpadom and athurvadekke
padon profiles. 7The wniddle layer of Vettikeripadom had the
ninimum value (2.82) and the sub surface layer of lfathur
vadakiza padom had the uaximum value (3.93). ‘

2. Appaorent dencity
Mindgun value (0.98) for apparent denslity was

regorded by the surface layer of Mathurpadom profile and
maxinun velue (1.36) was recorded by the midile layer of
Vottikaripadom profile. In HMathurvsadaklce padom profile,
apparent density decraasedewith inercase in depth, but for the
other two profiles, there 1s no definite trend of it
distribution,

3, Pore space
The pore space for different layers lies within the

limits of 37.66 and 57.10 per cent and the niniuuwa vaiue was
recorded by the middle leyer of Vettikaripadom and the maxiwum
value was recorded by the lowest layer of Mathurvadaltke padon
profile and in thig profile the percentage of pofe space '
inereased with incerease in depsh and there is no definite
pattern of increase or decrcasa ag the depth increases in

othor two profilea.
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4. lMaximum water holdinz capacity

' The yvalues for mexiuws water holding capacity
ranged from 28.02 to 47.52 per sent, 49.97 to 64.20 pex cent
and 42.33 t0 66.24 per cent for Vettlkaripadom, !athurpadom
and Mathurvadakie padom profiles respectively. The
percentagse of maximum water holding capacity lnereased with

increase in depth in Mathurvadakke padom profile.

5. Nolume gipansion

Values for volume expangion ranged from 2.93 to

6.66 per acent, 4.50 t0 14.06 por cent znd 3.66 t0 17.44
per cent for Vettikaripadoun, Mathurpadom and lathurvadalkke
padom respectively. The percentage of volume expansion
increaged with increase in depth for iathurpadeon and Mathur
vadakie padom. Minimum valuss (2.93 per cent) was recorded
for the middle layer of Vottikaripadon and wmoximan value
(17.44 per cent) waa recorded £or the lowest lmyer of

Mathurvadakke padomd.

6s HMoisturs

Meximam percentage (9.10 per cent) of wmoisture
wag observed in the lowest layer of lMathurvadakike padom
prc2ile and ainimua percentage {(1.11 per oent) was obgerved
in the middle loyer of Vettikaripadem profile.
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III, Cheaical propectiesn
The chomical properties of the soils are presented

in Pables VI ¢o . -

1. Soil reaction

pH of the wet s0il varied Lrom 5.2 t0 5.9,
2¢9 to 4.9 and 3.2 to 3.8 for Vettikaripadom, Mathurpadom
and HMathurvadakke padom roespectively. In Hathurpadon profile,
as the depth inoreases, the pil decrsases. pH of dried soils
varied £rom 2.3 t0 4.9 in solliwater aystex (112.5) and 2.6
to 4.0 in s011:0,01 1 CaCl, solution {1:32.5)« In both
cases the pH incressed as depth inorenseelin Vottikaripadom
profile s the DH decreases as the depth increaseal in Mathur
padona profile.

2. Qonductivity .
Conductivity values ranged froa 0.70.to 3.90,

the minimua valud was recorded for the top layer of
Mathurpadom and tpe maximum valﬁo was recorded for the
lowast layer of Mathurvadalice pados.

43. Organic oarbon

A il

In Vettikaripadonm profile, tﬁs cdn&enf of organie

carbon decreased as the depth inoreased while the reverse
wap the oage in the lathurvadaklke padom profile. Organle
carbon values ranged from 0.79 per cent, recorded for the
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" B

3657

3,8

Pabla VI S0il renction
E;m- Location ProE:-- Depth Wot 3011 in ey goil In 0,01 Conduce
ple file on 1:2.5 goil in 1:2.,5 i ﬂaulz tivity
~ No. Noe water pus- soil welnhon/
pengaion water el
suARGLR-
gresh :Egg} zion
1., Vettikari - T 0~15 5e3 4.5 3.2 Bed 0.85
padom
2e 'Y} 15"49 502 302 3-5 307 1060
3¢ s 49 and 5.9 446 49 3.9 1,10
. _ Delow . .
4. Mathurpados II  0-15 449 4.6 4.0 4.0  0.70
Sg '] ) 15"53 3:5 | 3.3 5.6 3.6 0.80
’o 5875 2.9 2.9 2ed 247 1.50
‘7, Hathurvedokke III  0=16 3.2 34 2.9 3,0 1430
: padon : ‘ : .
GH ’o 16=36 3e2 2.9 243 2.6 3400
9, ’e 345 2.6 2.8 3,90
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middle layer of Mathurpadom profile to 4.09 per cent
regorded foxr the top layer of Vettikaripadom profile.

4, Total nitrogen

Yalues for nitrogen percentage varied from 0.12 %o
0e30, 0,12 %0 0,23 and 0.1%1 to 0.17 for Vettikaripadom,
Mathurpadon and lathurvadakke padon rospectively. In
Vettikaripadon and llathurpadom profile, surface layer
contains higher percentage of nitrogen, whereas ln lathur
vadakice padom profile, the lowest layer contains higher pere

aentage of nitroszen.

5. /N ratio

' Maximum value of 18.33 foz ¢/ ratio was recorded
for the middle layar of Vettilaripadow profile and the
ainfmun value of 6.53 was recorded for the mniddle layer of
Mathurpadon profile. In Mathurvadalkie padom profile the

value of C/H ratio increases ag the depth increases.

6, UCrganic matter

The percentage of organic matier varied from
1.36 to 7.05, the uinimum was recorded for the uiddle layer
of Mathurpadom and maximum was recorded for the top layexr
of Vettikaripadom profile. | |

Ts Available phosphorus

Maximum value of 162.8 kg/ha for available P was
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Pable VII  Organic carbon, nitrogen, G/N ratio and
" organic mattex

Sampe tocation Proe Doptk Organie Hitrogen C/H Urganie

1e No. file con carbon ratio wmatter
HQ' .‘ﬂ 7‘ : 55

1. Vettikari I O=15 4,03 0,30 13%.63 7.05
padoa .

2' e 15‘49 2.21 0.12 18. 33 5.81

3e - ' 49 and  1.96 013 15.07 5438

- . below

4 Hathurpadon II. O=15 2,49 023 10482 4429

Se ‘o9 ‘ K 15«53 0.79 0.12 6e53 1436

e - . , 58«75  2.04 0.13 15.59 Be 52

7. Mathurvadakike IIT  O=16  1.33 0.14  9.50  2.29
padom o .

8, ve  16=36  1.83 0.11 16463 3015

9. T  36e57  3.01 0017 17,70 5.19
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recorded by the lowest layer of lMathurvadakite padon
profile and the minimus value of 8.0 kg/ha was raecorded
by the niddle layexr of Vestikaripadoam profile.

8. ‘fotal phosphorus

The range of total phosphorus percentage in the
profiles studied ranged from 0.003 to 0,053, the uinimua
value was recorded for the widdle layer of Vottilktaripadom
profile and the uaximum value was recorded for the middle
layer of dathurvadakke padon profile. Mathurpadom.profile
hing equal values in all the 3 lgyers for %otal phosphoxus

percentage.

9. fotal potassiun

Percentage of potaasium varied from 042330 50 0.146;
0.035 %0 0,335 and 0.071 to 0.407 for Vestiitaripadom,
Hathurpadon and Mathurvadaitke padom profiles respectively.
In lathurpadoa and Mathurvadakke padom profiles, the
percentaze of potassiuna inercases with igérease in depth,
whereas in the Vettikaripadoa profile, potasglum coniong

decraase as the denth inereanas.

10. Zotal onlciun

Haximum percentage {0.396 per cent) of valciua
was recorded by the lowest leyer of lMathurvadaskle padon

profile snd minimum pergentage {0.182 per cent) was recorded




Table ViIII

(On oven dry basis)

Availapble and totnl 2, total K, Ya nnd Mg

e Sy = W

. B

,8.

Sam- Location . Pro= Jepth  Availe Total f7otal Total Total
ple file cnm able 7 P K ta Hg
Ho. HO. kz/hn % -6 4 <5
1. Vebtikari I 0=15 Ghed  0.052 0.146 0,229 0,033
padoxm .
2e 5p 15=-49 B.0 C. 208 72.,051 0,222 0.030
3 ) 49 and .
below = 181 0,020 0,030 0,182 trace
padon
5. ‘"e 15"58 21.0 . 0.011 0.158 00231 0. 032
T} 58«75 178 - 04011 0335 04194 04227
9. Uataar IIT O=16 112 ° 0,010 0,071 0.224 0,039
vadakke
padon
9. 'K 36"57 162.8 O. 03:'5 0. 407 00 396 Q. 946
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by the lowest layer of Vettikaripadom profile. The caloium
content of the Vettiltaripadom and jiathurpadom profile
deoroaced with inerease in depth and it 1mregsed as depth
incercases in Hathurvadakkg padom profile.

11. Total nmaznesiua

The percentaze of magnesiumn showed variation
from trace to 0.946 the minimum (trace) was recorded for
the lowest layer of Vettiaripadom profile and waxitus
(0.946 per cent) was rocorded for vhe loweat layer of
Mathurvadalte padom profile. In Vettikaripadon and ifathur
padom profiles, the content of magnesium decreased as
dgpth inoreassd whereas in Mathurvedakke padon profiles,

it increased es the depth inoreased.

12. Iron oxide

F0203 content in the different horizon‘showed a8
range 0f 1.94 per cent ln the niddle and lowest layer of
Vettikaripadom $0 6.79 per.cent in the 1cwesf layer of
ﬁathurvaﬁakke padoa profile,

it

13. Aluminium oxzide

‘ Maximum percentage (16.55 per cent) and minimun
percentage (1.86 per cent) for aluminiua oxide were
recorded for the top lsyexr and lowest layer of lMathurpadon

respectively. The 41203 content increased with increaae
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rezﬂs. A1203.and beaquiox%dga
Same  Loocation  Pro= Daspth Fey0,  Al20,  SesQule
ple : ' £ile en oxides
Ho. Hoe 2] ] %
1. TVettikaxripadon I Q=15 4,04 5.96 10.00
2. e 15=49 1.94 3.56 5e50
Se e 49 and 194 4031 6.25
' . yelow .
4. Mathurpadom 1T 0=15 4.20 16.55 20,75
5- e -\ 15"55 5.01 9.49 14-50
64 TS 53=T5 Se14 1.86 5e 00
7. Hathurvadakke  IIIL O=16 3455 4.70 5,25
~ padom : - - ‘
8, . 16=36  5.01 11,99 17.00

Y, .,'
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in depth for the Mathurvadakite padom profile and 4%
decreased with increamse in depth for liathurpadom profile.

14« Segquioxides
The percentage of sesquioxides ranged from 5«95 t0

10,0, 5.00 £o 20,75 and 8.25 to 19,0 Zor Vettikaripadon,
¥amthurpadoa and Mathurvadakke padom profiles reapectively;
In Mathurpadow profile, the percentage of ascsuuioxide
decreased aa depth of the profile 1nsréaaed. wiaile in

Voo /e ,
fiath paﬁoéfprofile. it inoreased as depth inereased.

IV, Uation exchange capacity and exchongeable pation

The values for cation exchange capacity and

¢xchangeable cationg are presented in Tablo X,

1. Ixchengeable godium
The exchangeable aod;um content of the different
horizons ranged from 0,07 %0 2.57 meq./100 g, the winiman

was reeorded by the top layer of Mathurpadom profile and
the méximum pereentaze was recorded by the lﬁweat layer
of Hathurvadaile padom profile. In Mathurvadakke padom
profile the perdentege of exchangeable sodium increased
as the depth 1ncrégsed. |

2« 2Zxchangeable poiasgium
Zhe range of variation of cxchangeable potassiun -

wag 0,01 $0 0.58 weq/100 g, the winimua was recorded by




Table X’

Cation exohange capacity and exchangeable cakions
Saum= Loeation Pro- 'Depth Exchangeable cations meq/100 g Potal
ple file - em - exchan-
No Ho. . - geable’ B
Ta X ©Ca ° Mg H Al TFe long  Ces.o
1. v=§§;1cam T Q=15 0e32 0.6 610 3.00 4.928 8,12 0.12 17.82 . 22,80
pa "
2¢ oe 15=49 1.11 0,01 2.25 2.96 1.86 4497 0.10 11.50  13.36
3 s 49 and@ 0,65 0.14 3.28 itrace 0,983 3.08 0.23 7.38 B.36
‘ helow ) , ‘ _
4. i;iagg:r II 0=15  0.O0T 0.58 5.17 3,00 Q.61 7.05 0.06 “15¢9% 16.54
al
5' 9 15“58 2. 37' . 0043 3.80 1.?4 0-44 8- 03 0004 16-41 . 16-85
Ge »e 58=75 030 0,05 6400 3430 5.53 8.40 0.50 18.55 24,08
Te g:glggrvaaakke IiT 0=-16 0040 0.02 4449 2.483 1436 7e41 0,04 14.84  16.20
- 16=36 0:68 0.01 6,02 2.83 ‘2.29 G.64 006 16.19 18.48
9. s 36=57 0.53 Gud0 2.50 2.98 5.00 0.08 17.10 20,08

2457

08
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the middle layer of Vettikaripadom and Mathurvadakie

p&ﬂoa pﬁofiio and the maximua waﬁ recorded by the top
layer of Mathurpadus profiles In fathurpadon profila.

| ocontent of exohangeaple‘gggzﬁgfggbraased with the inorease

in depth. '

3. Zxchangeable caleiua

The content of exchangeable caloiuz in the
differsnt horizons examined ranged from 2.25 to 6.40 meqy/
100 g« 7The widdle 1ayen_o£'Veftikaripaﬁom profile rascorded
the ninicum and the lowest layver of Hathurvadaltke padom
profile recorded the maximua value, iIxchangeable caloium
1ﬁcraasnd as the depth inoreaned in Mathurvadakke padom
profile.

4« Zrchangeable magnesiun

The minimun and maximum value for exchangeable g
varicd from trace to 3,30 meq/100 g, the minimum being recorded
by the 1lowest layer of Vettikaripadom and maximum wag
recorded by the lowspt layer of Mathurpadom profile,

. Be Ixo eable hydrogen

The values for exchangeable hydrogen varied from
0,98 £0 4.98, 0.44 to 5,53 and 1.36 %0 2,98 weq/100 g for
Vettikaripadoa, ifathurpadom and Mathurvadekke padon



'rqnpeptively. In Matharvadaitice padom profile, there is
a gradual incraase in the content of exohangeable hydrogen
with the inerease in depth of the profile,

6. Jixchsngenble mluminium
The uaximus and winiwum values for exchangeable

a;uminium for the soils under study varied from 8.40 and
3.03 meq/100 g, the moximunm was recorded in the lowest
layer of Hathurpadom and minimam was recordad in the lowent
layer of Vettlkaripadom profile. In Vettllkaripaedom and
HathurVadakké pador profile, the content of exchangeable
aluainiun graduslly decreased with increase in depth,
whereas in Mathurpadom profile, it increased as depth

;noreasod.

7. Zxchangeable iron
" Maxigun value (0.50 meq/100 glfor exchangeable

iron was obtained for the lowest layer and miniwum value
(0«04 1©weq/100 g) was obtained for the widdle layer of
Mathurpadom profile. In Mathurvadakke padom prafile, the

contont 6: P 1ncréaséd as depth increaned.

8. DTotel exchangeable metal ions
" In Vettikaripadom profile, maximum value (19.58

‘mea/100 g) was recorded for the surface layer and miniwmua
(7.38 meq/100 g)'waa réeorded for the lowest layer and
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1% deoreases with increase in depth. In Mathurpadon

profile, value ranged £row 15.93 to 18.55 me1/100 g, the
oinimun was recorded foxr the top layer and maximzun was
recorded for the loweat layer and it increased as dopth
inoreases. In ifathurvadakice padom profile, its value varied
fron 14.84 to 17.;10 meq/100 g the minimum end waximus wae
recorded in toﬁ and lower layors respeotively and it increased

- mm depth inereased.

‘9. Gation exchange capnoity

The cation exchanze caf:i;éity varied froa 8,36 to
22,80, 16.54 %0 24.08 and 16.20 to 20.08 mey/100 g for
Vettikaripadon, Mathurpadom and Mathurvadakie padom respece
tively. In Vettiltaripadom profile, the C.E.0. decrecased as
- depth inoreased and it increased in Mathurpadom and Hathur
vadakite padom profile as the depth inereased.

Ve Hicronutrients

he data obtained for nleronuirient analysis are
furnished in Table XI,

1. Awvailable zino

In Vettilcaripadon profile, 4n sontent varied
from 0,3 to 10,5 pp, the maximum was recorded in the top
1ayer snd minimia was recorded in the lowost layer and

1ts content decreased with inereass in depth. In Mathurpadon
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Table AT {Available)

Sau=  Loeation Pro- Dopth 2Zn Cu Feo 1971
nlg file om Ppida ppm  ppie ppa
o, No.
1. Vettikari I =15 10,5 0.16 156,00 18.0

padom
2. L ] 1 5"49 4- 5 Qe 48 35. 2 500 0
3. $9 49 ﬂna

velow 0.3 0.16 112.0 38,0

4. Hathurpadon I O0=15 2.0 0,20 82.0 6.0
5' X 15-58 1.0 0- 52 32.0 6.0
6 "o 58=75 6.0 0432 140.8 75.0
7« Hathurvedakite III 0-16 2.5 0.26 212,0 25.0

padoa
8. 'Y ) 16-36 Ril O. 26 142.8 1 0.0
Ve L N ] 36"'57 6.5 0.16 12000 11600

iy e
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profile, 1t varicd from 1.0 %o 6.0 ppn ma#imnm'and rinieum
was recorded in the loweat and ﬁiddl@ layer raépectively:
In Hathurvadalkite padoa profile maxiows valae was recorded
for the top layer and 1t was abacnt in the middle layer.

2. Avallsble conper

Cu content of the solls under study ranged froam
0.16 to 0,52 ppm, the miniuun was recorded for the top and
lowest layer of Vettikaripadom profile and lowest layer of
liathurvadakice padom profile and mé:imum‘véluo wéa raeeorded
for the middle layer of Hathurpadom profile.

3 Available iron

-Tha valus. for awailabio Fe varied from 33.2 %o
156.0 ppm, 32.0 t0 140,8 ppa and 120,0 0 212.0 ppa for
Vettiltaripadon, Mathurpadom and Mathurvadakke padom wrofiles
respectively. In lathurvadnikice padom profile, available
Fe deoreased as depth inorenses and in other two profiles,
there is no gencral trend for its distribution.

4 gvailable manzanene

Oontent of .¥n varied from 6.0 %0 116.0 PP,
minimum was recorded tor the top and widdle layer of
Hathurpadom profile aend maximu? was recorded for the
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lowoest layer of Mathurvadaltite padom profile., In
Vattikaripadom and Mathurpadom and Hathurvadakke padoa,

the eontent of in inorcased as depth increased.



DISCUSSION
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DIICUSSION

In Kuttanad which comprises an area of 875 sq.ka
thers are three wajor soil types nazcly the karapadon
‘(river-borme alluvium) the jayal (reclaimed lake bed) and
kari (peaty) soils. Of theme, the karapadon soils are the
most intensively cultivated mince regions belonging to this
s0il type are comparatively more elevated in the othcrwine
generally low lying region. Tho knrapadom soils gonatitute
an area of 41,000 hectares, while the kayasl svils in the
lower Kuttanad region and the kari soils wiiich were reclaimed
only in recent years, constitute an area of about 8000
heotares and 20,000 heotares respectively. The three
profiles studied iinve baen selected on a west 0 cast axle
starting from the western boundary of Kuttanad roglon near
Punnaprae

Morphological characteristics of the Brofilés studied

The firat profile gollected from near Punnapra
contains fairly high aumounts of organic watter, the colour
varying from 10 ¥R 2/1 to 10 ¥} 3/1, acidic in reaction
with acidilty decorsaning in lower layers and {exture chsnging
from clay to loamy aand. [Moderately increased salinity

in lower horizons indicate inundation with salt wator.
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The profile collected from the second location,
east of the first location, has a golour ranging Irom
10 ¥R 2/2 to 10 ¥R 2/1, showing yellow mottlings, pd
dsoreasing in lower layers and texturas varying trog silt to
olay. 'The greater degree of salinity in the upper horizons-
end increauiﬁg galinity in lowsr horizons coapared to the
£irst profile may bHa ue tb the greater iafluenoc froa the
adjoining Vesbanad lake. S

The third profile fron !athurvadsicke padom, which
is farther to thse eas% of the ncoond profile has g colour
variation from 10 YR 2/1.to 10 YR 3/1 and a textural varia-
tion from loan t0 silty loam. p!i decreases and salinity
inoreases with depth.. 3ut both salinity and pH inorease
and decrease respectively {0 a greater extent ns we progress
.on.the eagtern direction frou Punnapra towards the central
roglons of Xuttanad,.

Olassification of soils according t0 aoventh anproximstion

Those aoils coame under tﬁa order intisols and
they are pormsnently matwrated with water and have dominant
hues in all horigzons that are around 10 ¥ which change on
drying. .Since gultivation of a érop of rice is being
done Jduring one season only. they may be considered as
partially saturated with wvater and are aztificially
drained. Their textures ranged fxom loamy gand to clay.
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. Since they are recent formation formed under water and
subterged during the greater pari of the year, they cone
under the guborder Aquant. OSince thesse goils have a mean
annual temperature of more than 0% and have at loast 8 pore
gent clay and 3 per cent organic mattor in all aub=horigons
betwesn 20 and 50 ¢m and have textures of loaay, very fine
sand or finer texturss in some horisons below the Ap, thay
can be placed under groat group "Hydrasquanis®. Since aube
groups are not developed, ths fitting i1s limitfed to grond
group, ‘

Those karapadom solls are thus elaseifiod under
Order - Zatisol -
Suborder - Aquant
Great group = Hydragquént

" Phymio roperties

Data on the mechanical analysis and toxtural
classification indigate that the surface soils are either
clayey, silty 6r loaay. The pattern in the distribution of
olay in the three profiles is interesting., It hap boan
obgervaed that the texture changes froa a olayey to loamy
sand in the firat profile and in the latier two profiles,

the texture chﬁngea frox silt t0 olay and loam o silty loan
| with increase in depth.
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fhe first profile, which is from a location very near
to the pea, presents evidences for deposition of olayey
alluvium on s sendy aatrix, during the geveral thousands of
years. 1t is posgesible that relative uigration of olay with
depth since initial-durface depoaition, has not started mwgwhag
shewinz itself as the surface layer has still a higher content
of elay than the lower layoeras.

In the latter two profiles a tendency for the

texture t0 deooule more peamy with dopth N 1ndioatea pogaible
olay aigration down the profile in view of the more frequent
inundation and drying up of the goils in these locatlons.
It is interoesting to note that logs of decomposed wood were dug
up froa the third horigon of thq second and third profiles
which lend spupport to tho view that the Huttanad area might
have been originated by the submergence of g pre=-higtorie
forest by a violent landslide. The lower horizons of the
lattor two profiles (II and ILI profile) cloasely rosemble the
' kgrl soils found in the nocthern end of Kubtanad region in
Mundar (Valkom taluk) ond in the southern region of Kuttanad

viz. in Thotiappally ncar the coast. This suggests that
| witlle the keri soils are exposed in sertain regions of Kuttanad
like Ambalapuzha taluk, Vaikom and Sherthelai, it has been

govered up by the deposition of river~borne alluvium carried
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by the four umnjor rivers cuptying into it.

The water holding capacity is higher in the first
layer of the first profile and the loweat layers of the
segond and third profile and it 1s highest in the second
profile. Thig bears a close relationship with the texture
and to a lesper extend to the‘organic matter content which
ig found to decrense with depth indicating the dominance of
texture in determining the water holding oapgcity of these
goila. Thio agrees with the rogult obtained by Janardhanan
Halr et al (1966).

The volune oxpangion is highest in the third profile

which is richer in orgenic umatier.

In the poila gitudied, the pore space varies froa
37.66 to 57.1 per cent which agrees falrly well with the
reported findings for the solls of Xuttanad (Kurup, 1967).

The genexal trend for thoe apparent denalty is to
inecrease with depih in the first two profiles studled. Fhe
upper horigon has distinetly lower values for the first itwo
profiles while the converse ig true for the third profile.
This pbaervation 1g supported by the results obtained for
organlc watter wherein also the first horizon of the firat ,

two profiles contaln a higher percentage of orgenic master



while higher amounts of organic mas$ter are observed only

in the lowest layer of the third profile.

Abgolute mpegific gravity gradually decreases with
depth in the firat profile and it inorcases with depth in the
second and third profile, Absolutie spécific gravity varies
aceording to the type of uinerals aud smount of organic matier
present in the hurizpn.l The horizons that have more organic
metter have less ppecific gravity, since the specific gravity

_of organiec uather 13 1.2 to 1.7. £he high values of aspecific
gravlty in the sceond and third prbtilée uny be due %0 the

presence of higher amounts of inorgamnic clay.

Chemigal properties

Rogults. of the present investigation indicate that
the $0p loyer of $he socond profile rvecrded a pH value of
440, while the top layer of the third pforile recorded the
lowest pd value 6f 2.9 with the aurface_layer of the Lirst
profile having a pH vaiue 0f 3.2. Similar low pd values hava$
been regorded for sinilar aeid sulphate soils by Hornm g8 al
(1967). In the second and third profile, while the pH value
decreases with depth, the reverse trend ils observed in the
firat profile. This is amainly due t0 the increase in organie
matter and finer fractions with depth in the sceond and thirad

profiles. The pH of the fresgh soils are found to be highexr
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than the“pﬂ'oz the air-dricd soils as is %o be expected for
water=logged aoils (Dev and Shorma, 1971). There is gonsider-
able variation in the oxtent of deorease of pH of the goils
from the different horizong on drying. The deerense in pH on
drying is most marked in the first iwo profiles while it 1o
least marked in the third prqtilq which records. very low pH
velues of 2,3 to 2.9 unita. It is, however, very interesting
t0 note that this ahité in pH on drying is.exunibited to a
maximun by the surface horizons which are %he one's subjocted
to alternate drylag and weiting dus to fregquant letting in
“and letting out of water and cﬁltivation. Tha.anidity in
Egqttanad solls, has largely been attributed to the production
of froe sulphuric acid by the oxidation of marsagsites found
in them (Subrguoney, 1960), That he productionhoz Iree
sulphuric acid in %hoe upper horizons is greater consequens

to this oxidation by drying, emphasises the nesd for fractional
application of lime in the nanagement of these aoils,'

The conductivity in 1:2 soil-wator axtéantu ranges
£rom 0,70 to 3.90 mmhos/om. Conductivity in these soils ip
‘a highly fluctuating index na the goils are subjeot to frequont
inundation with aalt watér; Kurup and Aiyer (1973) obsexved
maximun eleotrical conduotivity during the sunmer months in

these soils. Sinoe the present sauples were collected in
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March, it is evident that salinity cannot be a hazard to
rice cultivation in these solls.

The moils studied have relatively medium values
for organie carbon. An examinastion of the results of the
preaent study for Kerapadom goils with ¢he published resulis
. for the ktarl eand jayal soils indicate that thess soils have
An orgenic matter content intcrmediate $o that of ltari and

kayal goils (Kurup, 1967).

In the firat profile, while the swface soils
gontain nearly twige the amouni of organic matter preasent in
the sub surface 1ayers.\in the second and $hird profiles the
lowest layer containa 50 per cent more organic matier thgn
thé surface horigon. This reverase trend in the distridbution
of organic matter in the accond snd third profiles confirm
the inference made carlier, that these profiles gould have
developed from parent materials rieh in undecouposed wood
wateps—or fossils, similer %o the kari soils. Since the
upper horizon of the first profilc contmins a greater amounts
of organlc matter than the lower sandy horizons, suggaests
that this profile may e comparatively of uwore recent origin
than the other two profiles.

The pattern of digtribution of nitrogen closely
parallels the distribaution of organic matter in the profiles,



while with respeet to O/ ratio, the pattern is slightly
different., In the $hird profilq. there is a close relation-
gship between the organic wmatter content and the ¢/N raiio,

~ while such a relatioﬁship is not found in phe first and

second prorile.l Whilg in the first profile, there is a decﬁeaaé
in the organioe métter with depth, an increage in the /N '
ratio from the £irst to the second horizon and a decroage
fron the second Lo the third horizon is obgerved. In the
seeond profile on the othér hani, while a decrcase in organic
matter from the first $o the segond layer and an 1ncreaae‘to

g pimilar degree for the socond and third layer is nobticed.

The slight variation in the trend obgerved befween The organic
matter and the C/N ratios way partly be due to the differences
in the degree of hudnification of the organic matter. It has
been obgerved in the preasent study that undecomposed logs as is
encountered in jkari soil profiles and reported earlier
(Subrauoncy, 1960) are aloo obgerved in the lower layers of
Knzapadom soils, Detatled 1nvastigaxioﬁ on the distribution
pattern of humic acid and fldvic acid in the various hoxrigons
together with studics on different forms of nitrogen may

throw fursher light on the obgerved variations in the G/
ratio on one hand and organic matter anﬁ nitrogen on the othaer.
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No clear-cut pattern in the depth-wime distribution
of total ¥ is observable in the 5 profiles. The contont of
total K is lowest in the third horigon of the first profile
and highest in the third horizon of the third profile. (those
variations can partly be attributed to saline water inundation
and their subscequent leaching by Lraogh water duwring the
monsoon season. The dirrersncea observed are also partly duc
to the differences in the texture 02 the goilas. It 48 well
known that heavy textured horigons oan rotain patéssiun to
a greater extent against the leaching a efion of water. .In
this context 1t is noteworthy that enrlier studies conducted
in this 1aboratony (Kuxrap, 1967; Jraedevi Aama and Atyer, 1974)
and elsewhere (Gopalaswany, 1961) indioate vhe possible

existence of illitia type oz clay uinerals in some of thope

4

solla,

There is no clear-sut pattorn in the distribution
of total and available P in the varioua aorisons of these '

-80ils. 3Both total and available phosphorus are extreiely

low in those profiles. This 1s in agreement with findings.
of Pillai and Subramonsy (1967) and Nair and Adyer (1966) and

. Ghosh gt al (1973).

While there 15 a deorease in the total magnesium
and total calciun of the first profile, there is an inorease



97

with depth in both total calciun and total magnesium in the
third profile. Howaver in the gecond profile, both caleium
'and megnosium do not very much with depth. In the third
profile, there is an imcroase in calcium with depth, with a
moderate increase in magnesium. This zlso points to the faot
that regions represented by the third profile were probably
subject to a greater degree of marine influence than the other
areas studied and 4$he high amount of magnesium found in the
lower herigon of the third profile can to a large éztenz,be
attributed to the influence of salt water from the adjoining
Vembaned lake.

In the cage of achQuioxidea. the pattern of disiri-
butlon is found o be highly varying. While in the second
profile there is an initial inorease in total mesquioxides,
aluninium oxides and iron oxides with increase in depth
followed' by a slight déorease in total pmesquioxides and
aluminiun oxides, in the third profile thare is a steady
increase in the concentrations of sesquioxides and sluminiua
oxides and iron oxide with incremse in depth. In the firat
profile, however there 1s a decrease trSm the firast %0 the
. gecond horizon in respect of these oonstituentg. It increases
slightly with depth in the cane of sesquioxides and aluninium
and remains stationary in the case of F°2°5' The lack of -
definite pattern in the distribution of these constituents



9%

which ave the major parameters to decide the nature of clay
only lends support to the view that there is a conpiderabile
degree of clay migration in the profile coupled with lateral
transport and deposition of clay by the flood waterg.

In all the throe profiles, there 1s a elease rslation-

ghip between the variabion in cation cxehange capacity with .
the variation in clay content and organic matter. The cation
“exehangs capacity, while it deoreases in the first profile
with depth, 1o found td increage with depth in the second

and third prSfile. The douinant oxchangeable cation in all
these Qoils are exchangeable aluminium indicating the higﬂ
degree of acldity in the soils. The valueg for exchangeable
aluninium are much higher than the values for exchangeable
hydrogen indicating the high degree of potentiel acidity in

these soila.

The exchangcable csleiun and magnesiﬁm statua of
these goils whon compared with the reported valuss for kari
and gggal golls roeveal that these goile have an intermediate

status with reaspect to these divaelent cations.

The variation in exchangeable potassism closely
parallels the values for total potassium. The high conient
" of exchangeable sodium detected in the scoond horizon of . the

seoond profile and third horizon of the third profile lends
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support to the view that the latter two profiles are subject

t0 a greater dagéee of marine influence.

Intereating pattern in the diatribution of zino
is observed in these profiles. In all the profiles the
surface soils are adegquately supplied with szine while in the
first profile, there is a decrease in aveailable sino with
depth, in the asecond and third pﬁorilé, there is an initial .
dcorease followed by an inoresse. Thin agrees with‘tha
result of Chibba and Seithon (1973). Aocording to Lindsey (1973)
nigh levels of organic matter in the upper horizoen of solls
ara belicved to be important in makiing Zn wore available
in the surface horizon. -

In the oase of available copper in tha first and
seaond profile there is a 2 0 5 fold inersase from the fixat
t0 the seoond horigon and a nubscquent decrease in t&é third
horizon, In tho third profile, however, thero is a tendency
for available copper to deorease £rom the scoond to third horigon.
The surface layers appear to be adequatcly supplied with
copper unlike the Kaval soils which ars reported o be highly
deficient in this mieronutrisnt. This confirams the result
obteined by Chibba and Selhon (1973). The availabls copper
varied from 0.16 t0 0.52 ppm which almost agrees with the
repulta obtained by Banqﬁpadnya and Adnikari (1968).
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- The trend in the variation of availlable iron
closely parallols the pHi variation of the soil; unlike the
kari soils wherein available 1ronﬂleve; reaohes toxic
proportion (Kurup, 1967), these 5011; are only Just eadequately
-aupplied with this hutrient.y '

\

ixchangeable ménganauo levels are very high in the
seoond and third layers of the third profile. The eritical
11imit of cxchangeable mangancae is 3.0 ppm and in all the
horigons the lovel of manganese axceeds this limit.

It will be interesting to atudy in greater detail
the depth-wise distribution of mleronutrients =~ total and
availagble -~ in these'soiis and work out the interrelationghips
aaongat them as well as thelr relationship to soil chemieal
charaoteristics. Such a study will enlighten ug further on
the influenoce of organic matter, parent waterial, saline water
inundation, and clay content in determining the relative
availablility of various mioronuirient cations. In such a
study, the relative contribution of such soil factors, 1f
- eritically assessed, will give us nmethods to manipulate the
aveilability of mioronutrients cations without reecourse to
anil opplication of these nuirients.
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SUMMARY AND CONCLUSIONS

A study was made on the morphological and
physico-ghemicnal properties of 3 profiles of the kargpadom
goils of the Kuttanad region. The study revealed uany
salient features of Korapadom soils. The wain conclusions
drawn from the resulis obtalned are sumiarised as follows:

1« The soils can be texturally olassifled as
clay, loamy sand, silt and silty loan. lMaximum persentage
of olay was recorded by the top layer of Vettikaripadon,
lowest layer ot.Mathurpadom and uubfaurraoe layer of
Mathurvadakice padom profiles.

2« In HMathurpadom and lMathurvadakke padom
abgolute specific gravity increased with increage in depth -
and thereis no general trend in the value of apparent
denaity,.

3, Mathurpadom and Mathurvadakike padom profilea
are stroqgly acidic when compared to Vettiiktaxripadom widch
'1a situated on the weatern moat boundary of Ruttanad near
Punnapra.

4. ZEleotrical condustivity incressed as depth

of the profile increascd in Mathurpadom and Mathurvadakie
padom profiles, |
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S In the three prorilea! the organic carbon
varies from 0.79 to 4.09 par cent and nitrogen varies fron
0«11 to 0.3 por cent. The carbon nitrogen ratio of the
profiles varies from 6.538 t0 18.33.

6. Upper horizons of Vettilkaripadom and Hathurpadom
and middle layer of Mathurvadakke padoa show a higher content
of P. In ifathurpadom and Mathurvadakke padom profiles, the
lowest layers and in Vottikaripadom, the top layers have

'reéorded the higher percentage of potanaiun.

7.. The caloiumr and magnesium contents are
highest in the Msthurvadeitice padom profile where they
increase with depth down the profile. In Vettikaripadom and
Hathurpadom, calcium and magnesiwa decreased as depth

increaned,

8. The seséuioxidea ratios are high in the gucrface
layer of Vettilkaripadom and Mathurpadom profile and in the
lowest layer of Mathurvadakite padom profile.

9. The oatlon exchange capacity of the thres
profiles are fairly high, It varies from 8436 tO
24,08 EGQI‘IOO Ba

10. Total exchangeable metal ions varied fron
7438 to 18,55 meq/100 g,
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11. lioronutrient analysis showed that uaximun
grailablg zino contgnt waa recorded by the surfave laycr of
Vettikaripadon, maximua available copper was resorded by
the riddle layer of Mathurpadon, msximuns avallable fron was
resorded by the surface laver of athurvadakice ﬁaﬁom gnd |
maximun avallable wrangancee was recorded by the lowest
layer of Mathurvadalice padom. | |

The karapadom soils are highly acidic and liming
is very necoessaxry for improving the productiviiy of these
soils, The soils in.general are highly defioclent in
phosphorus and potash and hence the application in sufficient
quantities at proper time will 1ncr&as¢ the crop yields.
Hitrogen ebntent of thaose goils are ﬁot 80 low, but addition
of this nutrient inhuffioient quantity is essential for
inereased production. Oaloiuam and magnesiun mxe presens in
fairly good amoung. ‘Aoidity of this s0il is mainly due to
the presenoe‘bf high amount of aluniniua end hg@rogen,_lwith
respect to. micronutrients, iron, wanganese and zine ars
preaent in falrly good quanfitieu:'but copper content is
balow the oritiocal liult for successful crop production.
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