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INTRODUCTION

Soil which can be defined as the soul of wnfimte hfe 1s a valuable
resource which 15 bemg depleted regardless of the fact that it 1s a non
renewable resource Priority should be given to the judicious use of this na
ture s gift without 1mpauwing 1t s productivity For thus scientific knowledge of
the so1l 1s a prerequisite Economic maximisation of production per umt area

to feeding the ever increasing population should not lead to over exploitation

Soil fertillity investigation 1s the process by which nutritional prob
lems are diagnosed and fertihizer recommendations are made The Banana
Research Station with it s achievements in the collection of germplasm and
crop 1mprovement programmes stands umgue but at the same time detailed
mvestigations on the fertility status of the soil and attempts of classification of
soils 1s lacking Being the cropping pattern similar to the homesteads of Kera

la such an mvestigation of fertility assumes paramount importance

Obyectives of the present mvestigation were to study the soil profile
features of all the six blocks of the Banana Research Station Kannara m terms
of morphology and physico-chemical characters 1n order to place them under
soil taxonomy to analyse the surface soil samples of each block for fertihity
parameters so as to group them mto fertihity classes and to prepare the soil

fertility map



This mvestigation will project the fertility status of individual
blocks which will help to recommend the mmimum ipputs with maximum
returns This study will provide the basic information on the morphological
physical and chemical characteristics of the soils and to classify them under
soil taxonomy The fertility nvestigation will assist to prepare the fertility map
of the station which will be a permanent record It 1s also hoped that this study
will enable to find out the possible reasons for the trend of declining productiv

ity with special reference to soil factors
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REVIEW OF LITERATURE

Fertility investigatron and taxonomy of soil the importance of
which need no emphasis 1s an area of research where subject matter specilists
have been treading over the years An attempt 1s made n thus chapter to review
the work carnied out till recently m India and elsewhere 1n a systematic man

ner
1 Taxonomy

The physical and chemical properties of many arable soils have
been improved by man s agricultural activites The classification of the soils

studied has changed as a result of man s influence (Conry 1972)

Comparison of the tradhonal field classification and a numerical
classification of same soils was done by Conventry and Willkams (1983) cer
tan soil attributes played an mmportant role m both classificattons The most
striking difference between them was the relative importance of soil colour at
tributes from which it might be argued that field pedologists had assigned to
colour a weight out of proportion to 1t s real importance 1 soul classification
The increasing avatlabiity of computer programmes for numerical classifica

tion has consequently engendered a search for objective classification

Classification of soils 1n a catena from Dadra and Nagar Haveli

was done by Challa and Gaikawad (1986) Temperature and soil moisture
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regimes were taken 1nto account Other charactenistics such as pH clay cont
ent cation exchange capacity presence of coarse fragments were also consid

ered

Classification of mud shiwalik soils i different phystographic umis
was attempted by Singh et al (1990) Soils differed from one another at
family level owmg to thewr development on strongly sloping to moderately

steep and gentle slopes

Taxonomy of the soils m a toposequence of central Himalayas by
Singh ef al (1993) suggests a good correlation between physiography and sols
m that topo-sequence Clay distributton presence or absence of diagnostic
horizon mossture regime charactenistics and peculianties of chroma texture

were considered as the criteria for classification

Selecting several aspects such as parent rock physiography dram
age slope erosion and permeabihity of so1l temperature and moisture regime
as critenia  soils of Tamul Nadu Bhavam Command area were classified by

Paramasivam and Gopalaswamy (1993)

2 Physical properties
21 Soil colour

Durairay (1961) correlated colour with various properties of soil
He observed that the reciprocal of chroma of soil colour 1s highly correlated

with the clay content

The colour of the laterite so1l varied from red to yellow depending



upon the degrec of acidity and hydration of fermc hydroxide (Mandal 1971
and Ratnam et al 1972)

The studies conducted by Govindarajan and Rao (1978) revealed
that 1n most of the laterites the surface soil showed a red colour changing to

reddesh yellow and finally yellow 1n deeper layers

Kemp (1985) examed relationships between soil colours and the
amount of extractable tron or of mdividual ron oxides present n < 2 um

fractions of samples and colour was expressed 1n terms of a redness rating
22 Particle size analysis

Gopalaswamy (1969) had observed a decrease m the sand fraction
with the depth of soil profile

Ushakumari (1983) reported that the soils of Kerala exhibited on
appreciable vaniation mn texture ranging from clay to loam The laterites and
red loams were very sumilar in texture and all types of sois exhibited a

downward migration of clay

Ushakumar1 et al (1987) studied the influence of physio-chemucal
characteristics on the structural status of five Kerala soils The red loams had

shown striking sumilanity to latentes in texture

Shouse et al (1990) studied the spatial distribution of so1l particle
size and aggregate stability index m a clay soil Particle size determination was

carried out by the hydrometer method
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hydrous mica had much smaller transmission pore volumes and water storage

volumes
24 Water holding capacity

Wilhams et al (1983) reported the influence of texture structure
and clay mineralogy on soil mossture charactenistic Field texture was found to

be very important

Moisture retention charactertstics of laterite soils of Kerala was
studied by Thulaseedharan and Narir (1984) The water content of 2 mm sieved
soil showed sigmificant positive correlations with clay and sit and negative
correlation with coarse and fine sand frachons The effect of orgamic carbon
content was not sigmficant Simular results were reported by Mathew and Nair
(1985) by conducting studies 1n red and forest soils of Kerala Prameela and
Nair (1985) reported simular results 1n altuvial soils of Xerala

Wolsten and Genuchten (1988) used texture and other soil proper
ties to predict the unsaturated sou hydraulic functions Soil properties such as
bulk density percentage of silt clay and organic matter were used to predict
the hydraulic functions

25 Bulk density and particle density

Narr ef al (1966) noticed that absolute specific gravity and appar
ent specific gravity appeared to be a function of coarser particles of the soil

Sharma er al (1980) m the investigation of the effects of organic

matter clay and silt content on some physical parameters have observed that
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clay content showed a sigmficant negative correlation with bulk density wher

eas silt showed no correlation with bulk density

Ushakuman (1983) noticed that clay content m general decreased
the bulk density of soil

Effect of land reclamation practices on physical properties of an
acid oxisol was studied by Makarim ef al (1988) Bulk density decreased due

to varions cultivation practices
26 Volume expansion

By the studies of Sharma et al (1980) 1t 1s revealed that clay

content showed a significant negative correlation with volume of expansion

3 Chemical properties

31 Soil reaction

Alexander and Durairaj (1968) studied the wnfluence of soil reaction
on certain soil properties and avatlability of major nutrients in Kerala soils
The loss on 1gmtion orgamic carbon total mitrogen Iime requirement and
cation exchange capacity of acid soils were found to be negatively correlated
with the soil pH Positive correlations exist between soil reaction and cation

saturation percentage calcium saturation percentage and available phosphorus

Correlation studies on the effect of pH and organic carbon on the
avadability of nutrients m acid soils by Chibba and Sekhon (1985) revealed

that pH 1s related with the estimation of available nitrogen only



Misra et al (1989) while characterising some acid sois of Orissa
found out that Inceptisols Alfisols and Entisols of Orissa with a pH range of
4-6 2 have potential acidity 1 3 11 6 cmol (+) kg 1 The pH dependant acidity
was more than 83 per cent of potential actidity and was manly associated with

morganic fractions of so1l such as oxides of iron aluminmm and clay
32 Total elemental composition of soil

Koshy and Britomuthunayagam (1961) noticed that level of total
phosphorus of soil profiles of Xerala varnied from 0 024 to 0 256 per cent

Alexander and Durarray (1968) found that total mtrogen 1n most of
the acid soils was comparatively high Total phosphorus content was also
found to be much higher No significant correlation was observed between soil
reaction and total P Total potassium showed poor status and no strict relation
was observed with soidl pH Sesquoxide content was lugh and the contents

showed a general mcrease with the reduction m pH

Venugopal (1969) reported that the percentage of total CaO was m
the range of 002 to 2 03 mn different soils of Kerala Lowest value was
recorded for sandy soil and haghest for black soil Total MgO varied from
trace amounts to 2 69 percentage Mimmum value was observed for laterites

and maximum for black soil

Hassan (1977) observed that total mitrogen content of wet land soils
of nibbon valleys of Kerala ranged from 0 075 0 2% In the profiles a de

crease 1n total nitrogen was observed and thus decrease paralleled the organic
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matter content Calclum and magnesium status of laterite soils were found to
be very poor both in the surface and subsurface layers of soil profiles Total
Ca 1ncreased with depth while Mg showed a reverse trend

Puranik er al (1990) found out that total P content was wmnfluenced
by the physical properties of soil Total P 1s positively correlated with bulk
density porespace volume expansion waterholding capacity moisture equiv
alent collords CEC and silt/clay ratio It 1s negatively correlated with particle
density and S10/Ry03 ratio

Schulten er al (1993) observed that total N content was largest 1

fine s1lt and medum silt and smallest 1n coarse silt and sand fractions
33 Available nutrient status of the so1l

Alexander and Duraira) (1968) noticed that due to low muneraliza
tton m acid soils inspite of ligh total mitrogen content available mitrogen
status 15 very poor with an increase 1 the hydrogen 10n concentration organic

carbon content showed an mncrease

Reports of Singh and Brar (1973) revealed the higher correlation
values of organic carbon per cent with the mitrogen uptake and yield They

showed that organic carbon content 1s a better index for available mtrogen

Ekambaram er al (1975) observed the decrease of water soluble

and exchangeable potassium with mcrease m the depth of soil profile
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Sawant et al (1981) studied phosphorus and potassium avaitability \
as affected by organic matter and different moisture regimes Paddy straw
application was found to reduce the PoO4 availability mn the laterites whereas
the moisture saturation mcreased the availability of P,O5 m the latentes
Potasstum availability increased with the compost and paddy straw application

but avarlabihity of K was negatively correlated with the inoisture

Bastin (1985) reported that the organic carbon content of red soils
of Kerala ranged from 0 17 to 0 74% and decreased steadily with depth 1n the

profile

Investigations of Chibba and Sekhon (1985) revealed the decline of
available mtrogen with depth of the profile Most of the acid sods were found
to respond to the application of mtrogenous fertilizers Available P showed no
defimte trend with the depth but available K was high m the surface so1l

Chaudhury er al (1990) reported that organic carbon content did

not bear any relationship with quantity intensity parameters of potassium

Studies of Chen and Barber (1990) revealed the effect of pH on P
avatlabihty Increase m the soil pH generally decreased P concentration 1 the
soil solution Addition of P caused a curvilinear increase 1 the P concentration
m the so1l solution The 1ncrease was much greater m the Mollisol than m the
Ultisol and Oxusol probably due to higher P content 1n the soil solution of
Mollisol Predicted P uptake also decreased with increase 1n the soil pH

In the reports of Puranik et al (1990) the mnfluence of physical
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properties of the soil on the utihization and adsorption of nutrients 1S revealed
Moisture regime and labile pool of soil P has predominant role Inorgamic P 1s
posttively correlated with bulk density pore space volume expansion water
holding capacity moisture equivalent colloids and CEC of sois But 1t 1s
negatively correlated with particle density silt/clay ratio and S10,/R, O3 ratio

According to Schulten er al (1993) orgamc carbon content was
found to be higher m fine silt and medium silt than coarse silt and sand frac

tions
34 Cation exchange properties

Ekambaram er al (1975) found out that the cation exchange capaci
ty of red non-calcareous sotl of Coimbatore varied from 17 7 meg/100 g to /
23 8 meq/100 g

Venugopal and Koshy (1976) reported that the occurrence of bases
i Kerala soils decreased 1 the order of Calcium > magnesium > potassium
> Sodium The CEC ranged from 1 62 meq/100 g for a laterite to 49 56 /
meq/100 g for a black soil In the laterite profiles calcium formed the pre
domunant exchangeable base followed by magnesum The relationship bet )
ween cation exchange capacity and the different size fractions of soil 1s re
vealed 1n another study by Venugopal and Koshy (1976) CEC increased from
coarse sand to clay Correlation between CEC and clay was positive and highly
sigmficant The relationship between organic matter and CEC was positive but

not significant



13

Sharma et al (1980) reported that clay content of the soil showed
sigmificant positive correlation with CE(/:}SIIt showed significant negative corre |
lation It was also found that 77 4 per cent of the variation 1n CEC was attrib

utable to clay content alone

Bastin (1985) reported that effective CEC showed sigmificant post
tive relationship with organic matter The exchangeable base content was 1n the
order Ca > Mg > Na > K Among the acid generating cations exchangeable
hydrogen content was higher than exchangeable aluminum The percentage
base unsaturation observed n the soils was consistant with the changes mn

exchange acidity

Challa and Gatkawad (1986) noted that the soils of the Piedmont
plain have relatively high clay content and CEC as compared with soils of flat
topped hills hill slopes and flood plain

Ushakuman e al (1987) found out that CEC of soils 1s important
1n maintaimng the structure of the laterite black red loam sotls and coastal

alluviom but not 1n river alluvium

Misra er al (1989) found out that exchangeable alumimmum and

percentage alumumium saturation increased with a decrease 1 soil pH
35 Phosphorus fixing capacity (P F C)

Koshy and Britomuthunayagam (1961) found out that more
phosphate 1s fixed per gram of clay than per gram of silt
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Nad et al (1975) reported that clay and free ron oxide contents of
the soil were the major factors determining the P F C The ranges of P fixa
tion was 44 to 72 per cent for black 12 to 47 per cent for alluvial 21 to 55 per

cent for laterite and 38 to 85 2 per cent for red sotls

Kothandaraman and Kmnishnamurthy (1978) m therr studies of
P F C of Tamil Nadu soils observed that P F C of soils ranged from 20 to
183 mg P/100 g soil with a mean value of 85 mg P/100 g soit The highest
value was recorded m the high level laterite and the lowest mn alluvial sorl
P F C was positively correlated with clay total sesquioxides and total alum:
na The relationstup of PF C with clay total sesquioxides tron oxides free
1ron oxides and organic carbon were more close m acid soils than neutral and

alkalme soils

Bastin (1985) found out that P F C of red soils varied from 86 1
to 136 1 mg P/100 g High P F C was attributed to the high content of silt

clay total Ca total Fe and sesquioxides

Naik et al (1988) 1n the mvestigations regarding p fixation and
subsequent release m Oxisols had noticed that the recovery of applied P
decreased with increased period of contact with the soil Application of sodmm
citrate to soil gave higher recovery of apphed P than CaCO3 and farm yard

manure

Yosef et al (1988) reported that P concentration 1n the solution
phase stabihized within 24 to 48 hours after the introduction of P into the
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system Increased electrical conductivity decreased §° concentrations m kaoln
ite as well as montmorllonte clays P adsorption by Ca clay exceeded that by
K clay

The effect of partially acidulated rock phosphate m mmmmising the
PF C of an acid alfisol was studied by Marwaha and Sood (1989) They
reported that field applicatton of 10 or 20% acidulated rock phosphate had a
favourable effect on the P F C of soil in companison with the highly water

soluble sources

Subrabmanyan and Kumaraswamy (1989) observed that most of the
apphied P was fixed as Ca P and P fixation was greater in soils that had not
received phosphatic fertihizers

Phonde et al (1990) observed that P F C of lateritic soils was
higher (94 99 percentage) than medum black so1l (77 05 per cent) PF C of
latenite soils was posttively correlated with total sesquioxides free won oxides

and cation exchange capacity and negatively correlated wath the clay content
36 Fractions of iron

Balaguru and Most (1972) wiule studyng the soils of Tamil Nadu
observed that total ron was negatively correlated with soil reaction and avail
able 1ron had no such reaction with soul pH and orgamic matter Total and
available forms of 1ron decreased with depth Total won was m the range 2 5

6 1 percentage
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Studies on the vertical distributions of wron by Jadhav e al (1978)
revealed that total iron varied from 5 28 7 2 percentage and distribution of

ron was irregular

Ghosh and Banerjee (1979) found out that of the different forms
free 1ron oxides were most abundant All forms of wron were negatively corre

lated with the clay content

Bhattacharya et al (1983) citrate bicarbonate dithionite extractable |
ron content 1 red soils of Karnataka derived from granite gneiss ranged from
0 88 to 4 37 per cent

Ardumo er al (1984) reported that the relative ages of soils can be
esttmated from the amounts of 1ron extracted by dithionite and oxalate The |
larger the proportion of total won extracted by the reagents especially the

. /
dithnonate the older the terrace

Kemp (1985) established relation between sodl colours and the
amounts of extractable iron Oxalate extractable won dithionate extractable
won and goethite contents were not sigmificantly correlated with redness rating
of colour There was a strong correlation between redness rabng and haematite

content of clay size fractions

Bastin (1985) found out that dithionate extractable sron (Fed) /
showed positive and significant correlation with fine sand Correlation of Fed
with coarse sand silt and clay fractions were positive but not sigmficant Fed

expressed as percentage of total ron (often referred to as degree of freeness of
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mron) was used as the index for determuning the age of the profile and the
maximum range obtained was 50 14 to 93 03 per cent Oxalate extractable won
recorded low values compared to Fed and ranged from 0 001 to 0 004 per
cent Correlations of oxalate iron with fine sand was negative but not sigmifi
cant while with coarse sand silt clay and total iron were positive but not
significant Both oxalate extractable iron and active iron ratio (Fe,/Fed) did

not show any trend of vanation m the profile

Wang et al (1987) compared Hydroxylamine and Ammonmum
oxalate solutions as extractants for wron and found out that oxalate appeared to

be shghtty more effective m extracting pedogemc amorphous material

Ghabru et al (1990) reported that the presence of ligher propor

tions of FeJ mn the solum 15 the indication of greater silicate weathering

Jeanroy et al (1991) observed that so1l yellowing process promotes

net 1ron losses and relative alurmina accumulations
37 Micronutrients

Lal and Biswas (1974) reported that the parent material influenced
micronutrient elements of the soil profile manganese 1ron and copper were
uniformly distributed 1 the profiles of relatively less weathered desert and old
alluvial sotls Zinc and boron tended to mcrease with an increase 1n the calct
um carbonate along the depth Manganese and 1ron were found to be translo-
cated with clay In the well drained soils micronutrients was concentrated in
the surface horizon whereas 1n the poorly dramed so1ls (black soils) they were

contained 1n the lower horizon
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Praseedom and Koshy (1975) reported that total zinc content of
Kerala surface sotls varied from 3 5 ppm 1n red so1l to 72 0 ppm 1n the alluvial

soil

Studies on the status of avarlable micronutriants m soils of Kerala
by Rajagopal ef al (1977) revealed that soils are characterized by the presence

of ron m the available form

Gupta er al (1980) 1n a study of the alluvial profiles of Haryana
found the available copper content was significantly correlated with organic

carbon content and clay

Sahm ef al (1980) reported sigmficant positive relationship of
organic carbon with avarlable zinc and copper and of pH with copper

Studies of Chavan ef al (1980) revealed that lateritic soils contain
more amounts of available zinc and manganese than neutral and alkahne soils
but reverse was the case with available boron and molybdenum Parent matert

al had no apparent effect on the availability of micronutrients

Chibba and Sekhon (1985) reported that DTPA extractable micro-

nutrients m the surface so1l was 1n the range of 4 4 to 36 8 ppm for iron 3 1

to 22 5 ppm for manganese 0 48 to 1 56 ppm for zinc and 0 33 to 1 00 ppm /

for copper Available zinc and copper were noted to be maximum 1n the sur
face so1l The relation between all DTPA extractable micronutrients and organ

ic carbon was sigmficant
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Sharma et al (1985) found out that available zinc and 1ron were
not found to be correlated with any of the soi1l properties studied but manga

nese and copper varied positively with clay silt and organic carbon content

Katyal and Sharma (1991) reported that changes m pH lme
orgaic matter size fractions (clay) and soi! moisture regime had a strong

wnfluence on the micronutrient distribution
4 Fertility mvestigation of soil

Raychaudhur1 and Reddy (1963) studied the fertility status and
productivity potential of some red soils of Bangalore and rated them on the
basis of storie mdex Organic carbon percentage was 1n general found to be
low pH varied from 5 6 to 7 3 and was noted to be good for plant growth
Available PyO5 1s low whereas available K5O was high m the surface which
mcreased with depth mdicating the accumulation of clay fractions contaming
potash bearing minerals

Swuitability of soil test method for available N was found out by
Singh and Tripathu (1970) The alkaline KMnO4 method was found to be the
best, as it showed the highest correlation with N uptake by paddy plants
Available N m soils at transplanting tsime and N content of plants at tillenng
stage may be well utithized for fertihzer recommendation

Ghosh and Hassan (1980) made an assessment of the mitrogen fertil
1ty status of soils of India The 1ndex of available N have been the percentage

of organic carbon 1n the plough layer
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Mohanty and Filipovski (1981) attempted a fertity potential clas
stfication using factor analysis techmque Based on four independant unrelated
factors m the order of importance termed as mherent potentiality factors

organic matter factor POy factor and K supplying factor
4

Changes 1 the mdices of soil fertility under continuous cropping

was noticed by Maida and Chilma (1981)

Evaluation of crop productivity potential of soils was done by
Tamgadge et al (1986) Field expeniments were conducted on different crops
and soil orders and the crop productivity potential was evaluated at the sub-

group level

Divakar et al (1986) tested the entire horticultural areas of all the
twelve blocks of a hill district m U P for avallable N P K and pH values It
1s recommended that acidic soils should be reclaimed by lime application at
appropriate rates Areas with low available P and K should be dressed with
appropriate quantittes of P and K fertilizers regularly Areas with medium
levels of N P K should be fertihzed with moderate doses of fertilizer ac
cording to the crops grown

Olsen et al (1987) conducted trials to compare the much debated
soil testing philosophies the sufficiency concept and the build up and mamn
tenance approach The sufficiency level calls for the cut off levels above which
no fertilizer 1s recommended The build up/mantenance approach aims at a
rapid build up to a lugh soil test with the annual replacement of an amount the

crop 15 hkely to remove regardless of the soil test level The companson
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revealed no significant yield differences but do reveal large differences i
kinds amounts and costs of fertihzers sufficiency approach 1s the best one
since it result 1 the least probability of environmental contamination by nutn
ents The other concept does not take mmto account the imherent capacity of
majority of temperate  soils to supply significant amounts of most nutrients

having 1t s most likely application m the tropical and subtropical areas

Effect of cultivation on organic carbon N and P of some Kenyan
red sols was exammed by Mochoge and Beese (1988) Orgamc carbon and
mitrogen showed a decreasing trend 1 the layer of three cultivated soils For P

the cultivated soils bad shghtly hugher amounts of thun the plough layer

Brar et al (1988) studied the characteristics as well as nutrient
status of soils of S W Districts of Punjab Based on the nutrient mdex values
worked out soil fertility map was prepared which can be used for efficient
fertiity management of soil which 1s of vital importance to crop yield without

any detrimental effects on the long term soil productivity

Application of the soil ferhhity capability classification to acid souls
was attempted by Mathan (1990)

For specific cropping sequences prediction of post harvest soil test
values based on the imtial soil test values was carried out by Rao and Singh
(1992) which will enable 1n formulating fertilizer recommendations for crop-
pmng sequence based on the imtial soil test values and will also improve the

overall fertihizer use efficiency



Materials and Meihods
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MATERIALS AND METHODS

So1l profile features of all the six blocks of Banana Research Sta
tion Kannara were imvestgated to study the morphological and physico-
chemical properties wnorder to place them under soil taxonomy Surface soil
samples for each block were analysed for fertility parameters Field plan of the

Banana Research Station Kannara ss given 1n the Fig 1

The Banana Research Statton which considers the main stream of
research 1n the global scale such as collection i situ conservation and exploi
tation of banana germplasm and the location specific problems m Kerala 1s
located at Marakkal Kannara Pananchery Panchayat of Thrissur Taluk n the
Thnssur District The station 1s 20 km from Thrissur town at 10° N latttude
and 70° E longttude at an altitude of 55 6 m above the mean sea level The
average ramfall of Kannara 1s around 2500 mm with a break up of 1672 mm
during the south west monsoon 800 mm during north east monsoon and 28
mm during summer The temperature of this location ranges from 26°C
(mean minimum) to 31°C (mean maxmmum) The sox 1s mostly latenite with

medium fertiity status and pH of 6 0

The total area of the Banana Research Station Kanmara 1s 17 3 ha
divided 1nto six blocks The area 1s upland with undulating topography and the
cropping pattern 1s similar to the homesteads of Kerala However the predom:
nant position goes to coconut arecanut and banana with paddy tapioca and

other tubers and vegetables (especially amaranthus) as the subsidiary crops
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Kannara

\.__,\________“\
™R 5-;’_0& & HOO rka Liaag -
—_— T T T T T T e
3 - T =
=}

6

%
S . 4

~

TOTAL AREA 1430 ha

BLOCK AREA { mz) SURFACE PROFILES
SAMPLES TAKEN

COLLECTED
A 58 600 1 5t F’.I PZ
B 47 500 52 92 P3 F’4 F‘5
of 25 100 93 113 F’6 P7
D 27 450 114 137 PB
E 3 350 138 140 P9
F 12 100 141 150 P
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1 Field studies

In areas representative of the blocks and the soils with peculiar
charactenistics profile pits were dug and soil site description was recorded
accordng to the methods given by the National Bureau of Soil Survey and
Land Use Planning Site characteristics were described m respect of location
physiography and drainage Details of vegetation and land use was also record
ed Morphological description of the profiles are presented mn Appendix 1

11 Collection of so1l samples

After morphological examination of the profiles soil samples
representing different honzons of ten profiles located m six blocks were col
lected for further laboratory analyses To estimate the soil fertility of the area
surface samples 0-15 cm were collected from each block The particulars of

samples collected are given m Table 1

2 Laboratory studies
21 Preparation of samples

The soil samples collected were air dnied 1 shade ground with a
wooden mallet and passed through 2 mm sieve Sieved samples were used for
further analyses

22 Physical properties

Particle size analysts was carmied out by the hydrometer method
porosity water holding capacity bulk density and particle density were found
out by Keen Raczkowski measurements (Piper 1942)
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3 Chemacal propertics

Chemical properties of the samples were determined by standard

analytical procedures and expressed on mossture free basis
31 Analysis of profile samples

Total nitrogen was determined by micro-kjeldhal method (Jackson

1958) Total P,O5 K5O CaO MgO NayO and sesquoxides were deter
mmed m the perchloric mtric acid (1 2) digest (Hesse 1971) Total PyOq
content was determined by vanadophosphoric yellow colour method (Jackson
1958) and total K5O and NayO by flame photometry using an EEL flame
photometer Total CaO and MgO was determmed using IL 257 atomic absorp-
tion spectrophotometer Sesquioxides were determined from the soil digest and
measured gravimetrically (Hesse 1971) Cation exchange capacity was deter
mined as the sum of exchangeable bases and exchange acidity whereas effec
tive CEC was estimated as the sum of exchangeable bases and KCl extractabl
Al as suggested by Recuwrk (1992)

Exchangeable cations Ca Mg K and Na were determmed m the
neutral IN NH4OAc extract Exchangeable Ca and Mg were determmed by
EDTA titration method as outlined by Hesse (1971) Exchangeable K and Na
were determimned by flame photometry using an EEL flame photometer (Jack
son 1958) Exchange acidity and KCl extractable Al were estmated m the 1IN
KCI extracts (Soil Survey Laboratory Methods Manual 1992)
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Soil reaction was determined m a 1 2 5 so1l water suspension using
the pH meter and electrical conductivity of the supernatant solution using the
conductivity meter Organic carbon was determined by Walkley and Black s
method as described by Jackson (1958)

Free iron oxides were extracted using Holmgren procedure and
amorphous ron by Ammomum oxalate reagent as suggested by Reeuwnk
(1992) Total 1ron was estimated m the perchloric mitric (1 2) digest by color
unetry (Hesse 1971)

32 Analysis of surface samples

Of the physial properties textural class was determined by hy
drometer method and water holding capacity was found out by Keen Racz

kowsk1 measurements (Piper 1942)

Soil reaction electrical conductivity exchangeable cattons CEC
KCl extractable Al and organic carbon were found out as described 1 section
31

Available N was determmed by alkalime permanganate method
(Subbiah and Asyja 1956) Available P05 was extracted by Bray 1 extractant
(003 N NH4F m 0025 N HCI) and determined by the ascorbic acid method
(Watanabe and Olsen 1965) Available potassum was extracted by IN
NH,4OAc and determined usmg EEL flame photometer (Jackson 1958)

P fixing capacity was determmed by Waugh and Fitts method

(Ghosh et al 1983) The micronutrients iron manganese copper and zmc



were extracted using DTPA (Lindsay and Norwell 1978) and estimated using

an atomic absorption spectrophotometer
33 Soil fertility map

A sonl fertility map was prepared by calculating the nutnient indices

for available N P and K as suggested by Biswas and Mukherjee (1987)
34 Statistical analysis

Simple correlation coefficients between the various physico-chem
cal charactenstics of surface soils were calculated as suggested by Snedecor

and Cochran (1967)
35 Soil taxonomy
The classification of pedons under taxonomy wpto the subgroup level

have been attempted according to the specifications suggested by the So1l Sirvey Staft
(1987)
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RESULTS AND DISCUSSION

1 Profile morphology

Profiles selected for the study are representative of the soils of the
Banana Research Station Kanndra Abbreviated morphological description of
the profiles of various blocks are given i Table 1 Detailled description 1s

gtven 1n the Appendix I

Two profiles taken mn the A block showed wide variations 1n
several morphological aspects Surface horizon of the first profile of A block
(Py) was dark reddish brown The hue turned yellowish m the deeper layers
Dominant colour hue was 5 YR For the second profile (Py) n the same block
surface soil was dusky red Hue was 25 YR mn surface laycrs but it tuined to

10 R 1 the sub surface layers

Textural class of the soils varied for each honizon loamy to sandy clay
i the first profile and silty to clayey in the second profile Structure of the surface
layer was medium weak subangular blocky for the first profile whereas for the
second one structure turned to very friable and granular nature Medmm weak
subangular blocky was the predominant structure In both cases consistence was very
friable sticky and plastic for the first profile and 1t changed to friable shghtly sticky
and shightly plastic to lower layers of the same profile For the second profile con
sistence of the surface soil was very friable slightly sticky shghtly plastic and to

subsurface horizons it changed to firm very sticky and very plastic in nature
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Table 1 Morphological description of the profiles

Horrzon Depth Munsell colour Texture Structure Consistence Bound Renmarks
ary
Hoist
1 2 3 4 5 6 7 8
A BLOCK
Pl
Ap L1 011 5¥R 3/3 cl =l sbk  Mfr Ws Wp cs  Few fine roots
AR21L2 112 5YR 3/3 cl w2 sbk Hir Ws Wp cs  Few fine roots
A3 L3 2072 2 5YR 3/2 sicl nl sbk  Hfr Ws Wp gw  Few fine roots
Bl L4 72106 5YR 4/6 scl ul sk Mfr ®s Wp g Few fine roots
B21 L5 106 140 5YR 4/6 scl m2 sbk  Hfr Wss Wsp dw
B22 16 140 165 5YR 4/4 sc nl sbk  Mfr Ws Wp dw
B3 L7 165t 5YR 4/4 sC 1l sbk  Hfr Wss Wsp
P2
Ap LI ¢13 2 51R 3/2 sicl of qr Hfr Wss Wps cs Few coarse roots
Al L2 13-31 2 5YR 374 cl for Hfr Ws Wp cw  Very fine few
roots
A2 13 3160 2 5YR 3/6 c nl sbk  Mfr Ws Wp gw  Few fine roots
Bl L4 6090 10R 3/4 ¢ w2 sbk  Hfx Ws Wp gw Pew fine roots
Bl12 15 90 116 10R 3/4 c 22 sbk  Mfr Ws Wp dw  Pew fine roots
B2 L6 116 133+ 10R 3/6 c 12 sbk  Hfx1 Hys Hvp Gne1ssic gravel
present
B-BLOCK
F3
Ap L1 015 5YR 3/3 sic 1l sbk Sh vfr Ss ¢s  Coarse roots
CoREON
A2112 1532 7 5YR 4/4 s1c 12sbk Sh fr Sp as Few fine roots
BL L3 3272 7 5YR 5/8 si1c w2sbk 1 fr ssp as Very fine few
roots
B21 14 72 105 7 5YR 5/8 cl wshk s fr p as Very fine few
roots
B22 15 105+ 7 5YR 5/8 c w2sbk s fr p

Contd



Table 1 Continued
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1 2 3 4 5 6 7 8

P4

Ap L1 026 7 5YR 3/2 sicl a1l sbk sh vfr ss sp gw Medium roots
comnon

Al L2 2643 7 SR 3/2 cl nl sbk sh fr s p cw FPew coarse
roots

Bl L3 4389 5YR 3/3 sc w2sbk h vfr s p gw  Few fine roots

B2 L4 89 106 7 5YR 4/4 sC p2shk h ofr s p qu

PS5

Ap L1 019 5YR 3/3 cl m2 sbk sh fr ss sp «c¢s Fine roots
conmon

AL L2 19 40 SYR 3/4 sic »2sbk sh f1 s p cw  Few fine roots

Bl L3 4070 5YR 3/3 sic ¢2sbk sh vfr s p dw

7 5YR 6/8(r)
Bl2 L4 70 100 5YR 3/4 s1c c2sbk sh eft s p dw Fine gravel
B13 L5 100 140 5YR 3/3 sic a2sbk 1 f1 s p Gravel present
¢ BLOCK

Pé

Ap LI 032 SYR 4/4 cl slsbk 1 vfr s ps gw Few coarse
roots

Al 12 3243 7 5YR 4/4 sicl 22 sbk  lmvir ps aw  Few fine roots

Bl 13 4374 2 5YR 3/6(r) sicl wisbk sh fi ps gs Fine gravel
present

B2 L4 74 146 7 5YR 5/8(r) si1cl c2sbk h vf1 ps Gravel present

P7

Ap L1 o028 5YR 5/6 s1cl alsbk sh fr s p cs  Few fine roots

Bl 12 2849 7 SR 5/8 cl w2sbk sh f1 s p qu

B2 L3 49 67 2 5YR 7/8 s1l m3shk h f1 s p gw Fine gravel
present

B2 14 67 114 2 5YR 4/6 sick  w3sbk h vfr s p dw Fine gravel
present

B3 L5 114 145 2 5YR 5/8 sicl m3sbk h vfr s p Pine gravel
present

Contd



Table 1 Continued
1 2 3 ] 5 6 7 8
D-BLOCK
P8
Ap L1 019 7 5YR 4/4 sicl w2sbk s fr ss p cs Fine roots
conmon
Al L2 1947 7 5YR 5/4 sicL ®e2sbk sh fr ss sp c¢s Few very fine
roots
Bl I3 4769 7 5YR 4/4 s1 w2 sbk  sh vfr ss sp gs
B21 14 69 90 5YR 3/3 s1 ul sbk sh vfr ss sp qw
B22 L5 90 135 SYR 3/4 sl al sbk sh vir ss sp
E BLOCK
P9
Ap L1 025 7 5YR 3/2 sicL mlsbk 1 fr ss sp cs MNediun roots
conmon
Bl L2 2556 7 SYR 4/4 sicl ®2sbk s fr ss sp qgw
B21 I3 56 73 5YR 4/6 s1] mlsbk s fr s sp aw
B22 L4 73 109+ 5Y¥R 3/3 sil ml sbk s vfr ss sp
F BLOCK
P10
dp I1 034 7 5YR 5/6 511 alsbk b fr s p gv  Few medium
roots
Bl L2 34 48 5YR 5/8 sicL mlsbk vh f1 s p oW
B21 L3 48 104 51R 4/6 sIC m2sbk vh f1 s p gw  Coarse fragments
2 5YR 4/8(r) present
B22 L4 104-108 SR 4/6 51¢ n3sbk vh vfr s p Coarse fragments
25 ¥R 4/8(r)

Symbols as suggested by Sorl Survey Staff (195%)
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Boundary between different horizons showed wide variation trom clear smooth to

distinct wavy nature

For the first profile m B block (Pg) the colour of the soil varied
widely Surface layer was dark reddish brown with the predominant hue of 5
YR To the lower layers prevailing hue was 75 YR with strong brown co
lour For the second profile taken in the same block (P4) surtace layer showed
a predominant hue of 75 YR The hue turned yellowish (5 YR) in one of the
sub surface layers For the third profile (P5) in B block predommant hue of

the surface soil was 5 YR and remained as such 1n lower layers

Texture of the layers varied much from silty clay to clay n the case of Py and
from silty clay loam to sandy clay for P4 and clay to silty clay in the case of Py
Strucutre of the horizons of P3 and P4 vanied from medium subangular blocky to
moderate subangular blocky and that of P5 ranged from moderate subangular blocky

to coarse moderate sub angular blocky

Congsistence of P3 varied from shghtly hard very friable shghtly
sticky to friable and plastic 1n the lower layers For P4 the consistence varied
from slightly hard very friable shghtly sticky and slightly plastic in the sur
face layers and for the subsurface layers hardy very frable to sticky and
plasic For P5 consistence varied from shightly bard firm shghtly sticky
shightly plastic in the surface layer and to firm shightly plastic in lower layers

Two profiles namely Pg and P; were taken in C block The
predominant hue of the surface layer was 5 YR 1n both cases It changed to dark red
(25 YR) and then to strong brown {7 5 YR) m sub horizons the case of Pg For P

subsurface layers were yellow and red (2 5 YR)
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Texture for Pg varied from clay loam to silty clay loam But for Py
texture was predommantly sity clay loam Structure of Pg varnied from
medium weak subangular blocky to coarse moderate subangular blocky For
Py the surface layers had the same structure but lower horzons were medium

strong subangular blocky

Consistence of Pg was loose very friable and shghtly plasuc
surficial layer and 1t changed to hard very friable and shghtly plastic i lower
layer For Py consistence was shghtly hard friable and shightly plastic m
uppermost layer but changed to hard very frmable and shightly plastic in the

lower layer Boundary varied widely 1n both profiles

One profile was taken in D block namely Pg Predominant hue was
75 YR 1n the upper layers and turned to 5 YR in the lower layers Texture
vanied from silty clay loam n the surface layers to sity in the lower most
layers Structure ranged from mediim moderate subangular blocky to medium
weak subangular blocky Consistence varied from soft fnable shightly sticky
shghtly plastic to shghtly hard very friable shghtly sticky  slightly plasuc
Boundary was clear and smooth for surface layers and changed to gradual and

wavy for lower horizons

In the E block one profile namely Py was taken In the upper
layers predommnant hue was 7 5 YR and 1t changed to 5 YR in the lower lay
ers Texture varted from silty clay loam to silty loam and the structure was
predomimantly medism weak subangular blocky Consistence ol surface layer

was loose friable slightly sticky and shghtly plastic and 1t changed to soft
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very friable and shghtly sticky shightly plastic Boundary was clear smooth

the upper layer and 1t changed to gradual wavy 1n the lower layers

In the F block one profile namely Pyy was taken Predominant
hue was 7 5 YR 1 the surface layer 1t changed to 5 YR 1n the lower layers The
lowermost layers were mottled 1 appearance Texture varted from silty loam to silty
clay and structure ranged from medium weak subangular blocky to medwum strong
subangular blocky Consistence was hard friable sticky and plastic for surface layers
and changed to very hard very firm sticky and plastic for the sub horizon Boundary

varted from gradual wavy to clear wavy

Soil 1 all the blocks were deep and coarse fragments were present
at greater depth except for Py P5 and Pg Dramage was medium well and no
flooding was noticed for Py P3 Py P; Pg and Py But for py occassional
flooding 1mpermeable dramnage and ponded run off was observed P5 Py and
Pjo bad mottled layers in the subsurface layers which indicate the 11l drained

nature of the profile

Influence of parent material on the genesis and muneralogy of red
and laterite soils are noticed by Sahu er al (1983) €himatic parameters are the
foremost in explaining vanations i mineralogy and structural composition (Nahson
1991) For the soil profiles 1 various blocks the wide variations can be explaned
to be due to the influence of parent material moisture regune dranage topography
as well as vegetation Difference 1n soil development between the sequences 1s re
ported to be due to the effect of climate and vegetation by Harrison et al (1990)
Colour of the soil 1s of much significance Schwertmann and 1aylor (1977) reported

that m well dramed soil of tropics rapid decomposition of organic matter occurs
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which leads to haematite formation that 1s bright red m colour and cause pigmenta

tion of soil

In the present investigation free won oxide content of the sol was
found to increase with the depth The mcrease i bnght red colour of the sub
surface horizons can be explained m such a way Webster (1965) has associat

ed red colours with the content of free 1ron oxides

Mandal (1971) reported that colour of the laterite soils varied from
red to yellow depending on thewr acidity Ratnam er al (1972) reported that
colour of the soil depends on degree of hydration of ferric hydroxide The
studies of Govmdarajan and Rao (1978) revealed that colour of the laterites at
the surface 1n most cases 1s red changing to reddish yellow and finally yellow 1n

deeper layers Such a typical colour change can be observed in Py of F block

Structure of the soil was mamly subangular blocky which confirms
with the reports of Venugopal (1980) that good so1l structure 1s an indication of well
dramed so1l condittons All the profiles mvestipated are medium to well dramned
(except P1) with relattvely large amount of sesquioxides which act as cementing
agents and hence the conditions are conducive for the development of good struc

ture These results agree with the findings of Bastin (1985)

2 Physical properties of the profile so1l samples
21 Particle size distribution (Table 2 and Fig 2)
211 Clay content (per cent)

The clay content mcreased with depth 1n all the profiles except P71in C

Block and Pg 1n D Block In P; and Pg the clay content imtially increased then



Table 2 Particle size distribution and physical constants of the protile soil samples

Sample Mo Clay Silt Coarse Fine Textural Apparent Absolute Maximum Percent Volume
L] % sand sand  class  density demsity water pore expan

3 % holding space sion

capactty § %
$
1 2 3 4 5 6 7 8 9 10 11
A BLOCK

Pl L1 2599 300 2915 1417 1 153 261 2636 3733 891
L2 2999 2199 2651 2093 scl 156 240 3081 4339 1777

L3 2999 1200 2344 3427 scl 14 169 2952 3742 1870

I4 3199 1400 2142 249  scl 108 129 2108 2248 9 94

15 3400 1479 1846 3235 scl 152 205 2159 3173 875

L6 3600 1839 1627 2534 sc 160 209 1772 2823 7 54

L7 3800 1719 1045 3406 sc 163 190 894 1874 5 69

P2 L1 3199 4399 1426 95 s 158 220 2187 3212 9 00
L2 2690 4799 1139 1013 s 128 168 1759 3085 6 08

L3 3400 4198 1138 119 st 135 181 2405 3351 1170

14 4089 4000 1008 956 sic 1 54 174 3002 1487 2988

L5 4190 3408 1083 1217 ¢ 144 152 168 10 45 6 40

L6 4798 3000 897 124 ¢ 137 102 1578 930 164l

B BLOCK

P3 L1 4191 3407 1704 927 ¢ 14 2 64 3707 48 86 870
L2 4599 5000 200 102 s1c 14 259 3718 4842 8 37

L3 4000 3799 18 26 Jé6 s1 138 232 M4 4486 1880

L4 4799 4798 131 241 sic 139 147 264 1547 1561

LS 5199 2400 204 1900 ¢ 141 154 1428 2409 1427

P4 Ll 2799 2799 1702 2659 scl 172 272 218 4750 1966
L2 2099 4598 1526 8§83 1 143 225 2749 4170 1238

L3 3599 4199 1320 8§51 =1 148 191 1751 4178 1218

14 4191 3687 245 1257 ¢ 115 125 1467 2869 1042

Contd



Table 2 Continued

1 2 3 4 5 6 7 8 9 10 11
P5 L1 2900 4879 19 49 133 1 140 265 378 5172 8 08
L2 4399 519% 214 138 s1c 139 246 287 5558 9 35
L3 4999 599 234 2006 sc 148 178 1661 338 18 34
14 5019 2939 907 1105 136 145 1678 199 2220
L5 4399 3479 924 1158 1n 116 1268 14149 1739
C BLOCK
P6 L1 2799 3799 1908 31433 1 136 174 4089 1756 1985
L2 2299 3991 1349 165 1 146 214 2706 4160 1459
L3 359 4313 306 1635 ¢l 147 178 1168 3608 1299
L4 4191 4204 131 1445 s1c 159 212 987 3620 1199
P7 L1 3199 4399 1306 1046 s1 153 234 2862 39149 8 04
L2 3999 4190 1237 532 «cl 12 191 3917 3740 751
L3 3799 3900 1027 1125 81 139 18 2422 3198 1437
L4 2399 6000 906 65 s1l 1139 15 1637 27 1530
L5 2999 5999 615 347 ¢l 133 154 2387 2012 2062
D-BLOCR
P L1 2799 2800 2936 1406 1 160 24 2873 4452 1700
L2 4598 2799 16 08 954 ¢ 133 193 3551 4204 2030
L3 3999 3999 916 1046 =1 120 133 2685 2653 37135
L4 1799 6598 743 809 511 101 100 2118 2461 2651
L5 2800 3591 1504 2038 1 130 099 1915 1362 2663
E BLOCK
Py L1 1799 3600 2908 1633 1 128 216 4524 3979 9 70
L2 3200 3000 1849 1903 s1 13 205 367 3781 1506
L3 459 2599 1360 1412 ¢ 139 177 238 3365 2255
L4 4798 3599 839 723 ¢ 140 152 1219 1869 1682
F BIOCK
P10 L1 2599 2999 2133 2228 ] 1131 203 452 3476 18 94
L2 3199 3860 1232 1719 s 133 178 2759 3527 1775
L3 4190 3408 660 1722 ¢ 14 135 198 2678 2007
L4 4799 4000 522 639 sic 146 18 2755 398 1940




Fig 2 Particle size distribution of the profile soil samples

—— Distribution of particle size fractions in percentage
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decreased and tinally again mcreased The clay content in the surface layer varied
from 17 99 (P L1) in E Block to 41 91 (P3 L) in B Block Maximum clay content

was obtained 1n the profiles of B Block
212 Silt content (per cent)

There was no defimite trend mn the distnibution of the silt fraction
The content of silt ranged from 12 0 (P; 13) n A Block to 65 98 (Pg L) n D
Block In the Py profile of A Block the silt content was just half compared to
the clay content with depth The profile P3 recorded almost equal content of
clay and silt in all layers More content of silt was obtamned m P4 Pg P; Pg

and P n the deepest layer than the surface layer
213 Sand fractions (per cent)

In Py the coarse sand was decreased with depth but fine sand
mcreased The fine sand content was more than the coarse fraction in the
deeper layers The fine sand varted from 102 (P3 Lj) to 3427 (P} Lg)
whereas the ghest coarse sand recorded was only 2936 i Pg L The sand
fractions were very less companng to the clay and sit content mn P3 and Pj

profiles of B Block
214 Textural class

The texture of the so1l varied with depth in all profiles This vara
tion was also noticed mn different blocks also The profile P; in the A Block
was entirely different from other profiles In the surface sotl the fine sand

fracton was less sit coarse sand and clay content were almost the same But



in the lower layers the fine sand content was increased and the texture
changed from loam to sandy clay loam and finally sandy clay The texture
changed to clayey in the deeper layers in all the three profiles of B Block The

same pattern was noticed 1n E Block also

In most of the profiles the textural class vanation from loamy to
clay 1n the subsurface horzon 1s an indication of clay illuviation under tropical
conditions as a result of intense weathering the feldspar are completely trans
formed to clays (Radwanski and Ollier 1959) Ushakuman (1983) observed
the downward movement of clay in red loam and laterite soils of Kerala The
illuviation of clay to the lower layers of the profile was also reported by Bastin
(1985) The results of the present study are in confirmity with the above
observations Prema (1992) reported that the soil type of Banana Research

Statton Kannara 1s latente and texture 1s sandy loam

22 Physical constants of the profile soil sample (Table 2)

221 Apparent density (g cm 3)

Apparent density of various blocks was found to be almost similar
The maximum apparent density recorded was 172 (P4 Lj) m B block and
mmimum was 1 01 (Pg Ly) i D block In profiles Pg Pg and Py the appar
ent density mcreased with depth but there was a shght decreasing trend 1 other

profiles

Makarim et al (1988) reported that the apparent density was
reduced due to the cultural practices There 1s no cultivation in the E and F

block This may be the reason for the shight increase in the apparent density of
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the profile with depth All other profiles which showed a decreasing trend 1s
having continbous culivaton This 1s 1n conformation with the results of Nawr
et al (1966) that apparent specific gravity appeared to be a function of the

coarser particles n the soil
222 Absolute density (g cm 3)

Absolute density of various blocks ranged widely Maximum value
recorded was 2 72 (P4 L1) 1n the B block and mmmmuin value was 0 99 (Pg Ls) m
D block In profiles Py P; Py Pg and Py absolute density showed a decreasing

trend with depth In other profiles no general trend was noticed

Decrease m the content of coarser particles with depth can be at
tributed to the decreasng trend of absolute density with depth Naw et al

(1966) reported stmilar results
223 Maximum waterholding capacity (per cent)

Range m the values of maximum waterholding capactty was 45 26 (P1q
L{) to 8 94 (Py L7) The values showed a decreasicg trend with the depth of the
profile except for profiles Py Py Pgand Py The decrease of water holding capac
ity with depth may be due to the decrease m the organic matter content with soil

depth
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Thulaseedharan and Nair (1984) showed a sigmficant correlation with
clay and silt fractions and negative relations with coarse and fine sand fractions In
the present study also the maximum water holding capacity was recorded 1n the pro

files where maximum content of clay and silt was obtamned
224 Pore space (per cent)

The maximum pore space was recorded in the profile samples of B
Block (55 58) m P5 L, The other two profiles of the same block also record
ed the pore space of about 50 per cent A decreasing trend of pore space was
noticed mn most of the profiles studied This decrease may be due to the
compaction of the sub soil Nawr et al (1966) conducted the studies on Keen
Raczkowski measurements and therr relation to soil test values in cultivated
soils of Kerala Porosity 1s found to be related to the finer soil fractions both in
quantity and qualbty A medium range of pore space n the sotls 1s explamned by
relatively fair distibution of organic matter in these soils In Block B the sand
fractions are less compared to clay and sit which 1s an indicatton of finer

fractions and lugher pore space values
225 Volume expansion (per cent)

There was no general trend m the values of the volume expansion Py
and P4 profiles of B Block recorded a stmular trend up to the third layer Out of 10
profiles 6 profiles obtained the value n the range of 8 10 whereas other profiles
recorded the values 1n the range of 17 20 1n top layer The maximum value obtamed

m Pg L3 (37 35) and the mmimum i Py L7 (5 69)
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3 Chemucal characters
31 Soil reaction electrical conductivity and orgamic carbon (Table 3)
311 Soil reaction

Soil pH was 1n the acidic range varymg from the maximum value
of 669 for F block Piy L4 and the mimmum value of 5 13 for A block Py
Ly

The acidic range of pH can be explamed by the heavy ramfall of
the region (Venugopal 1980) Heavy ramnfall leads to intense leaching of bases

and consequent mcrease mn acidity
312 Electrical conductivity (dS m I)

Efectrical conductivity value was found to be maximum 1n B block 0 18
(P5 Lg) The mmmum value was observed 1n A block 0 01 (P Ly and Py 1y) No

definite trend was observed with the depth

All the soil samples are low in the electrical conductivity and so

plant growth was not found to be affected

313 Organic carbon (percentage) (Fig 3)

Organic carbon content was maxtmum 1n the surface layers of D E and
F blocks The maximum value recorded was 0 91 Mmmmum value recorded was
001 (P Lg) A block The organic carbon content showed a defimte decrease with

the depth of the profile Orgamic carbon content 1s found to be a better mndex for
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avatlable nitrogen A decrease in organic carbon content with depth was reported by

Thiyagarajan (1978)

32 Total elemental composition (per cent) (Table 3)

321 Total nitrogen (per cent)

Maximum mitrogen content noticed was 0 36 (Pg L) for D block and
mummum was 0 02 (P L) for A block Decrease of the total nitrogen content with
the depth of the soinl profile was observed Maximum and mimimum values for

organic carbon was also obtained for the same soil samples

Total mitrogen content of most of the acid soils are reported to be
high due to low mneralization m acid soil (Alexander and Duratra; 1968)
Venugopal (1969) reported that total mtrogen content of various soils of Kerala
ranged between 0 01 to 0 54 percentage Decrease in the total nitrogen content
with depth was observed This 1s also reported by Hassan (1977) while nvests
gating the fertility status of Kerala soils Raguraj (1981) also reported the same

result 1n the soils of Madurai district
322 Total P05 (per cent)

Total P05 content was maximum m B block 027 P5 Lg)
Mimmum value was recorded as 0 06 1n Py Lg and Pyg L3 No general trend
was observed with depth The P,Os content was more in the B D and E
blocks

Total phosphorus content was comparatively high No significant

correlation was reported by Alexander and Durairaj (1968) between soil pH



Table 3 Soil reaction electrical conductivity and organic carbon of the profile soil
samples and 1t s total elemental composition

Sample No pa EC Organic N P05 K0 Nayo Ca0 Hg0  Sesquioxides
1
dSm (%)
(Per cent)
1 2 3 4 5 6 7 8 9 10 1
A BLOCK

P1 L1 513 010 069 028 008 034 011 02% 0312 %9
L2 522 010 069 022 010 027 005 0316 0354 23 4
13 578 009 037 011 018 022 005 0470 0 483 291
L4 607 007 022 008 008 024 005 0665 0676 304
L5 633 007 010 006 006 029 003 0732 03814 312
L6 650 006 009 003 011 031 005 075 0791 27
L7 642 006 007 003 011 034 005 0760 0714 249

P2 L1 58 001 063 022 012 02 016 0272 0314 249
L2 568 001 03 017 012 02 005 038 0407 15 4
L3 558 004 03 011 008 059 005 0431 0456 18 4
14 533 003 025 008 015 034 005 0452 0514 26 6
L5 566 002 003 006 010 039 005 0471 0485 H1
L6 569 002 002 002 013 039 005 048 057 271

B-BLOCK

P3 L1 59 003 074 020 015 031 005 0074 0084 2 8
L2 605 006 04 014 015 029 003 0132 0162 27 4
L3 612 008 033 011 024 034 005 0175 0186 246
L4 631 008 018 006 015 036 005 0181 0195 310
L5 644 012 003 003 019 043 011 0231 014 212

P4 L1 624 013 070 025 02 027 005 0032 0114 236
L2 604 010 058 024 026 02 005 0075 0172 187
L3 510 014 043 015 020 036 004 0087 0181 29
L4 514 011 02 008 022 043 0005 0161 0197 248

Contd
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Table 3 Continued

1 2 3 4 5 6 7 8 9 10 11
P5 L1 607 014 071 020 020 029 005 0147 0161 281
L2 607 014 071 017 023 034 003 0165 0194 307
L3 574 008 05 014 027 039 005 0181 0186 266
L4 58 009 03 011 02 041 005 0320 0324 293

L5 59 018 025 010 020 048 005 0346 035 315

C BLOCK
P6 L1 663 014 066 02 016 029 011 0176 0181 30 8
L2 595 008 05 014 009 031 011 0121 016l 11
L3 599 007 027 008 016 034 005 0361 €39 29 6
L4 613 008 016 006 007 069 011 0147 0 162 287
P7 L1 605 006 0656 022 015 024 005 0038 0145 314
L2 572 007 045 020 007 029 011 0046 0132 285
13 55 006 033 017 020 034 011 0532 0614 306
14 597 007 030 011 016 034 011 0471 0532 29 6
15 598 008 018 007 007 039 012 0636 0717 37
D-BLOCK
P8 L1 559 008 091 03 023 039 005 0012 0132 159
L2 5% 007 067 034 020 043 005 0047 0168 237
13 582 008 051 022 024 043 005 0125 01N 20 4
L4 551 009 063 017 016 036 005 0146 0 194 254
L5 60§ 008 031 011 018 039 005 0181 0281 16 3
E BLOCK

P Ll 618 006 090 02 019 024 011 0132 0167 16 3

L2 63 006 079 017 025 031 011 0241 0281 27 2
L3 639 006 018 011 023 043 011 0361 0374 45
I4 630 006 0100 006 016 039 011 0471 049% 27
F BIOCK
P10 L1 617 005 091 02 012 027 011 0013 0 184 326
12 63 005 08 017 009 029 012 0125 0128 315
L3 628 005 021 o0I1! 006 031 015 0217 0218 28 4

L4 669 005 004 003 (13 034 016 0318 0321 291
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and total PyOg content Total PyO5 content was found to be lower than total
K5O content Simular results were reported by Nair (1973) and Bastin (1985)

323 Total K»O (per cent)

Maximum value noted was 0 69 (Pg Ly) 1n C block Minumum value
was found to be 0 22 (P; L) for A block No general trend was observed with
depth for P; Py P3 Pg and Pg While with the rest of the profiles a regular

ncrease was noted with the depth

Increase 1 the content of KyO with depth for some of the profiles
exammed was reported by Basttn (1985) and irregular pattern of variatton with
depth was reported i some other profiles mvesugated Low reserves of major
nutrients mn actd soils was considered as a reflection of the fine sand miner
alogy and parent geology of the soils Fine sand fraction of laterite soils of
Kerala has quartz as the domunant mineral with few weatherable mmerals The
acid crystalline rocks from which soils of Kerala are derived are also low
weatherable munerals Low values obtamned may be due to the above given

reasons
324 Total Na5O (per cent)

Total NayO content was more or less the same n all the profiles
No general trend was observed with depth Maximum content was 0 16 Py
Ly) n A block and Pjg Ly 1n F block Mmmum content observed was 0 03
(P; Ls) 1n A block The low values indicate lower salimty of the soil and the

favourable conditions for plant growth
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325 Total CaO (per cent)

Maximum value was observed for Ablock PiL; 0760 The
muumum was obtamed for D block Pgly 0012 For total CaO a regular
mcrease in the CaO content with depth was observed except for Pg and Py
The total CaO content was within the range of 0 012 to 0 760 Similar vara
tion 1n total Cao content was observed by Venugopal (1969) and Bastin (1985)
The low values of Ca may be due to the occurrence of low levels of CaCO3 m

tropical soils and the low weatherability of the parent rock
326 Total MgO (per cent)

Total MgO content was noticed to be maximum in the A block
The maxtmum value was 0 814 (PiLs) Mmmmum value observed was 0 128
(P1glp) F block No regular pattern of distribution was noticed for the total
MgO content According to Bastin (1985) the low reserves can be explamed by
the nature of parent matersal from which the soils are derved In the red and
laterite sorls of Kerala quartz 1s the dominant mineral with a few weatherable
muerals The soils of Kerala are derived from the acid crystalline rocks which

are poor 1 weatherable minerals
327 Sesquioxide (per cent)

Maximum and mummum values of sesquioxide were recorded 1n
the P, profile of A block as 34 1 (Py Ls) and 154 (P Ly) respectively For
all profiles ivestigated intermediate layers showed maximum accumulation

The sesquioxide content was very high for all the samples analysed

'(f‘
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Bhattacharya et al (1983) attmbuted the higher values of total
Fey03 at lower depths of sorl to pedogemc factors like weathering fluctuating
water table temperature fluctuation and seasonal pH change of the under
ground water Nair (1973) and Bastn (1985) pomnted out that kaolimte clays
fix sesquoxides descending 1n the profile as a result of elluviation process
The maxumum content of sesquoxide in the subsurface layers is confirmed by

these results

33 Exchangeable characteristics of the soil (Table 4)
331 Exchange acidity (cmol (+) kg l)

Exchange acidity was maximum for B block 2 2 (P4 L3) and mimmum
for B block (P3 Ly P3Ls) Eblock (Pg Ly Pg L) and F block (P L3 PigLy)
Minimum value noted was 0 1 Exchange acidity was highest for the surface samples
and showed a decreasing trend with depth for some profiles except Py P5 Pg Py
and Pg In these profiles maximum acidity was noticed in the subsurface layer
Exchange acidity represents the total sum of hydrogen and alummmum the acid

generating cations
332 Exchangeable hydrogen (cmol(+) kg I)

Maxtmum value was 05 Pg L and Pg Ly The mimmum value was
01 A general decreasing trend with depth except for P5 and Pg With increase 1n

depth pH value was hugher and so the value of exchangeable hydrogen was less
333 Exchangeable alummum (cmol(}) kg 1)

For Py P, P5and Pyq only in the surface layers exchangeable Al was
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Table 4 Exchangeable charactenistics of the profile so1l samples

Sapple Exchange EBxchangeable Exchangeable Cations CEC ECEC Base  Base
No acidity B Al Ca Mg K Na satur  unsat
- ation urat
1 ceol (+) kg ! 3 1o
3
A BLOCK

PL 11 06 03 03 125 05 027 o013 275 235 7817 2183
12 05 03 02 225 050 02 015 3 60 330 86 11 13 89

3 03 03 = 300 100 021 015 4 66 436 935 644

4 o2 02 175 150 018 009 372 342 9462 538

I5 02 02 200 075 017 009 3z jm 9377 623

L6 02 02 325 025 014 009 393 4 50 9491 509

L7 02 02 225 125 015 009 394 452 9492 508

P2 L1 06 03 03 15 075 02 011 322 292 8134 1866
2 08 04 04 175 075 019 011 360 32 77718 220

I3 03 03 175 07 022 013 315 38 9047 953
4 02 02 - 300 100 032 013 465 445 9% 70 430
5 02 02 300 050 021 015 4 05 385 9507 493
6 02 02 - 300 075 028 013 4 36 416 9541 459

B~BLOCK

P2 L1 02 02 27 025 033 011 3 64 34 9451 509
2 02 02 2 125 024 o011 430 410 953 465

3 02 02 300 100 032 o013 465 445 9570 430

4 o1 01 - 375 225 03 016 6 64 6 54 9849 151

5 01 01 375 050 043 019 497 487 9799 201

P4 L1 04 04 - 175 15 042 o011 418 378 90 44 956
2 05 03 02 25 05 05 o1 412 382 8787 1213

I3 22 01 21 25 025 039 013 5 47 537 59 74 4026
L4 08 01 07 25 075 036 010 451 441 8225 177

P5 L1 03 02 01 175 0850 02 012 29 27 9318 682
L2 06 03 03 17 075 02 013 349 319 8279 172

contd
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Table 4 continued

3 07 05 02 350 100 051 017 5 89 539 8311 1189

4 02 02 500 150 042 013 725 715 9728 276
5 02 02 475 100 040 020 6 54 6 34 9% 94 306

C BLOCK
P61l 02 02 25 190 04 o1 422 4 02 %52 4N
L2 04 03 01 35 07 039 007 51 481 9217 783
I3 02 02 35 075 03 008 488 468 9590 410

4 03 02 01 40 025 03 009 497 177 2396 604

P7 11 05 03 02 20 0% 024 013 337 307 8518 14 82

L2 02 02 25 025 03 007 289 269 9307 693

I3 03 02 01 30 025 05 017 428 408 929 702

4 02 02 35 10 04 009 525 505 %19 381

15 02 02 40 10 02 012 5 60 540 % 43 357
D-BLOCK

P& L1 11 05 06 20 05 046 014 420 370 7383 2617
L2 15 04 10 35 05 041 008 599 559 7496 25 04

13 04 03 01 25 042 009 34 i1 8826 1174
4 12 03 09 225 032 007 KL 294 68 72 3128
B 02 02 22 05 033 009 327 3117 96 94 306
B BLOCK
PO Ll 02 02 275 100 023 014 432 412 9537 463
L2 01 01 - 326 125 051 009 520 510 9808 192
L3 01 01 37 025 009 419 409 97 61 239
4 01 01 425 100 049 008 592 5 82 8831 169
F BLOCK

PIOLL 03 02 01 225 02 014 009 303 283 900 991
L2 02 02 300 100 016 013 449 429 9555 445
13 01 01 275 025 017 009 335 32 9702 298
4 01 01 37 05 017 009 4 60 450 978 217
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noticed For P3 and Pg exchangeable Al was absent For others rregular distribu
tion was noticed The maximum value obtained was 2 1 (P4 Lq) for the B block

Minimum value observed was zero for many samples

According to Misra et al (1989) exchangeable Al and percentage Al
saturation increased with a decrease in pH Thus 1s confirmation with the increase n
Al content with depth 1n P4 of B block The content of exchangeable Al was much
lower than that of hydrogen Since pH was more or less m the neutral range the
proportion of Al m the soil was less Iyer (1979) and Bastin (1985) also reported

similar results
334 Exchangeable calcium magnesum potassium and sodium (cmol (+) kg 1)

Exchangeable calcium content was maximum for Py Maximum value
noticed was 5 0 (P5 Ly) 1 B block Minumum value observed was 125 (P} L) in
A block In most of the profiles an increasing trend of exchangeable Ca with depth

was noticed

For magnesium maximum value (2 25) was noted 1n B block for Pg Ly

Minimum value obtained was 0 25 for many samples

Exchangeable potassium was found to be maxumum 1n the C block 0 55
(P7 L3) Minimum value noticed was 0 14 for Py Lg (A block) and Pyjg L (F
block) No definite trend was observed with the depth

Exchangeable sodtum was maximum for B block 0 20 (P5 L5) Mim
mum value observed was 0 07 (P; L, and Pg L) for C block and Pg L, for D
block No definite trend was observed with depth Low content of exchangeable

sodium was recorded 1n all the profiles
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Predommant cation was found to be calcium followed by magnesium
The exchangeable bases were 1n the order of Ca > Mg > K > Na Venugopal and
Koshy (1976) reported the predommance of Ca followed by Mg Prema and Jose
(1994) reported that 1n red latente and brown hydromorphic soils of Kerala the ex
changeable Ca ranged from 0 41 to 14 85 exchangeable Mg from 0 082 to 3 264
exchangeable K ranged from 0 21 to 0 503 and exchangeable Na from 0 009 to
0313 cmol (+) kg 1 1n the present study also the exchangeable Ca Mg K and Na

obtatned was withtn this range

The studies of Jessymol and Martam (1993) revealed that the water
soluble exchangeable and non exchangeable potassium increased upon the incuba

tion of the soil after adding K fertilizers

335 Cation exchange capacity and effective cation exchange capacity (cmol (+)
kg %)

Maximum cation exchange capacity (7 25) was observed in P5 L4 of B

block and the mmimum value of 2 75 was seen m Py L of A block

The effective CEC had a maximum value of 6 54 (Pg L) m B block

The minimum value observed was 2 35 (P} L) m A block

A general mcrease m the value of CEC and ECEC was observed with the
depth of the profile Intermediate layers showed a higher value Prema and Jose
(1994) reported that the CEC of latenite and red soils varted from 1 51 to 24 1
Cation exchange capacity was found to mcrease with the accumulation of clay

Correlation between CEC and clay accumulation was reported to be positive and
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significant by Venugopal and Koshy (1976) and Sharma et a! (1980) ECEC was
found to vary widely The limit of 4 cmol (+) kg 1 of sl reported by Coleman and
Thomas (1967) was taken nto consideration According to therr study ECEC values
higher than 4 cmol (+) kg 1 has sufficient cation saturation to prevent leaching loss
The low values of ECEC for surface layer samples suggest the adoption of proper

management practices to prevent the leaching losses
336 Base saturation and base unsaturation (per cent)

Contribution of exchangeable bases towards the CEC as indicated by the
base saturation 1s very high The maximum value noticed was 98 49 (P3 Ly) m B
block The mimmum value was 59 74 (P4 L3) n B block These two samples
recorded exchange acidity values of 0 1 and 2 2 respectively which are the lowest

and highest exchange acidity values Bastin (1985) reported similar results

Base unsaturation values recorded a maximum value of 40 26 for P4 L3
m B block and a mimmum value of 151 for P3 L4 1n B block These two soils
recorded highest and lowest exchange acidity values respectively The findings

agree with the observations of Parsons and Balster (1966)

34 Fractions of 1ron (Table § and Fig 4)

341 Oxalate extractable 1ron Feq (per cent)

The oxalate extractable iron designated as active iron was very low The
maximum value obtamed was 1 17 (P L) mn A block The mimmum value ob
served was 0 14 (P1g L4) n F block The Feq content showed a decreasing trend
with the depth of the profile except P3 P4 P5 and Pg Low values of Fep mn acidic
soils was reported by Juo ef al (1974) and Alexander (1974) Bastin (1985) reported
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Table 5 Iron oxide fractions 1n the profile soil samples

Sample No Active ron  Free ron  Total 1ron Fed/Fetx 100  Active 1ron

Fe(y) % Fe(y) % Fe(y) % ratio
Fe(,)/Fe(y)
A BLOCK
Pl L1 117 227 4133 52 37 051
L2 114 175 464 3770 067
L3 0353 124 360 34 58 042
14 050 202 369 54 81 024
L5 020 154 240 64 36 013
L6 021 119 255 46 51 018
L7 025 123 267 4598 020
P2 L1 084 210 415 50 52 040
L2 036 255 387 65 87 014
L3 053 2175 433 63 48 019
14 043 298 357 83 62 014
L5 036 323 529 61 05 011
L6 034 321 535 59 94 011
B BLOCK
P3 L1 050 298 538 5543 017
L2 032 291 513 56 59 011
13 028 257 707 36 30 011
LA 0352 4 06 8 61 47 14 013
LS 040 415 679 61 09 010
P4 L1 048 238 455 52 30 020
12 034 217 498 43 58 016
13 041 341 713 47 85 012
y 7. 033 378 624 60 59 009
P5 L1 042 226 477 47 40 018
L2 039 260 492 52 81 015
L3 051 394 6 89 59 14 013
L4 045 375 6 61 56 74 012
| 040 389 7 81 49 81 010

Cont



Table 5 Continued

9%

1 2 3 4 5 6
C BLOCK
P6 L1 036 228 529 43 02 016
L2 028 197 572 34 53 014
L3 027 2 67 612 43 72 010
L4 027 271 526 51 46 010
P7 L1 060 241 526 45 85 025
L2 055 272 569 47 84 020
L3 042 347 560 62 09 012
L4 040 295 910 3243 014
L5 025 241 948 25 45 on
D BLOCK
P8 L1 035 2 66 612 43 47 013
L2 043 315 624 50 49 014
L3 029 314 689 45 54 009
14 020 193 627 3079 011
L5 027 245 658 37 29 011
E BLOCK
P9 L1 044 329 6 64 49 54 013
L2 056 350 701 5000 016
L3 030 3 66 750 48 77 008
L4 021 363 6 82 5315 006
F BLOCK
P10L1 031 297 532 5578 010
L2 030 301 4 48 67 12 010
L3 016 2 66 476 5581 006
14 014 269 521 51 60 005
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that Feq values are much lower for the red soils of Kerala
342 Dithiomte extractable iron Feg (per cent)

Dithionite extractable ron had a much higher value compared to oxalate
extractable won The maximum value for Fey was 4 15 (P3 Ls) for B block
Mmumum value recorded was 1 19 (P| Lg) for A block Irregular varation with the
depth was noticed Fey was reported to be as the most abundant form by Ghosh and
Banerjee (1979) Ghabru et al (1990) reported that the presence of higher propor
tions of Fey m the solum 1s an wmndication of greater silicate weathering The so1l n
the profiles selected are highly weathered The first profile indicated lower value
because the soul 1n that area was deposited matenal and not subjected to much in situ

weathering process

Arduino er al (1984) reported that relative age of soils can be estimated
from the amount of 1ron extracted by the dithiomite reagent Larger the proportion of
Fegq fraction more aged will be the terrace From the values of Fey 1t can be esti
mated that soil profile taken 1n A block especially Py was very young and weather
ing 18 yet to occur The Py 15 found to be the oldest one as estimated by the dithion

1te 1ron content
343 Total tron (Fey) (per cent)

The distribution was quite wregular The maximum value 9 48( P

Lg)was observed 1n C block The minumum value was 2 40 (P| Ls) i A block

Total 1ron distribution was reported to be wregular by Jadhav er al

(1978)
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344 Degree of freeness of 1ron

The degree of freeness of iron 1s the ditlnonite extractable iron expressed
as the percentage of total rron The maximum value recorded was 83 62 (P, Ly) 1n
A block The minimum value observed was 25 45 (P L5) 1n C block The degree
of freeness of 1ron was used as an index for determining the age of the profile and
therefore Py of A block can be considered to be the oldest one tollowed by P of
F block Ardumo et al (1984) used this method to determine the age of profiles in
Italy

345 Active 1ron ratio

The active 1ron ratio 1s the ratto of oxalate extractable 1ron to the total
wron (Fe,/Fe;) Since the amout of wron extracted by oxalate reagent was so meagre
the active 1ron ratio was also very less The maximum value recorded was 0 67 (P
Ly) for A block The minsmum value recorded was 0 05 (Pj Ly) for F block
Active 1ron ratio did not give any trend of varnation 1n the profile Venugopal (1980)

and Bastin (1985) also reported less active 1ron ratio 1n red soils of Kerala

4 Analysss of surface samples
41 Physical properties
411 Particle stze distribution and waterholding, capacity (per cent) (1able 6)

In all the blocks there were wide varations in the texture of the soil
from loamy to silty Predominant textural class of A block was silty The clay per
cent varied from 26 00 to 49 99 with an average value of 36 51 A wide range was

obtained 1n the case of silt which vanied from 16 Q0 to 48 79 The mean value of
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Table 6 Particle size distnibution and waterholding capacity of the
surface soil samples

Sample Clay Silt Coarse Fine Waterholding Textural
No sand sand capacity class
as percentage
1 2 3 4 5 6 7
A BLOCK

1 29 99 43 99 17 26 775 24 90 I
2 3129 40 69 1564 1235 2517 st
3 34 00 41 98 1234 1107 2595 st
4 3200 4198 16 24 878 2513 st
5 3399 4479 14 64 584 24 98 st
6 3599 4124 13 20 882 25 00 st
7 32 00 39 98 1463 1245 2553 s
8 4191 34 07 1248 11 54 2533 c
9 3999 39 59 1023 9 48 25 77 st
10 3000 48 79 1122 914 25 42 1
11 4191 42 07 9 65 552 2516 sic
12 3129 42 69 1326 1185 26 13 sl
13 3399 43 99 13 26 814 24 24 s1
14 40 00 38 79 13 27 717 2133 st
15 49 98 29 60 14 58 513 2376 c
16 47 98 3000 1101 10 98 24 95 c
17 49 99 26 00 1265 1049 22 14 c
18 4190 36 08 14 22 701 21 93 c
19 38 00 3599 1367 1177 20 47 st
20 46 00 2200 1663 1494 24 32 c
21 3599 2799 1966 1559 22 17 s1
22 40 00 17 99 2236 1881 2323 sl
23 3399 43 99 14 69 6 53 26 70 st
24 43 98 40 00 1126 476 24 93 c
25 37 99 3799 16 59 6 53 2218 s1
26 3399 30 00 2498 1014 23 43 st
27 28 00 4199 1850 1072 24 32 1
28 39 99 37 99 16 59 6 43 26 33 st

Contd



Table 6 Continued

08

1 2 3 4 5 6 7
29 31 99 36 00 1847 1285 24 12 st
30 37 98 16 00 2469 2041 25 65 sc
3 3399 3800 1659 1083 26 32 st
32 26 00 43 99 1860 1083 3015 1
33 3199 42 00 17 43 809 2913 s1
34 38 00 4199 14 26 506 25 61 cl
35 3599 40 00 15 64 7 68 2271 s1
36 3399 37 99 1623 1089 2191 st
37 3599 4599 9 50 698 2673 cl
38 3199 42 00 1538 1094 2135 st
39 3399 41 99 13 29 993 23 56 st
40 3599 3599 1469 1253 24 93 s1
41 3399 43 99 13 50 782 2517 S1
42 3799 3599 15 48 975 24 32 st
43 38 00 4079 1260 781 23 14 2
44 3599 3999 14 80 8 62 2217 st
45 43 98 37 99 9 87 814 23 14 c
46 33 99 39 99 1258 1284 2217 st
47 3599 43 99 14 23 499 2523 st
48 37 99 3799 1265 1047 2419 st
49 3399 45 99 11 02 830 22 99 st
50 3199 4199 1235 1277 2301 st
51 34 00 43 98 1132 1002 24 14 ]
Mean 36 51 38 37 14 70 977 24 35 s1

B BLOCK
52 27 99 2399 2958 1754 2133 scl
53 3199 2399 26 50 16 81 22 14 scl
54 2999 2999 1649 2272 2300 st
55 2799 2399 2567 2163 2212 scl
56 2599 27 99 2968 1583 23 43 scl
57 3199 3399 1760 1584 22 14 st

Contd



Table 6 Continued

1 2 3 4 5 6 7
38 2999 25 99 2697 1606 22 15 scl
59 28 00 26 00 2490 2013 2323 scl
60 2599 24 20 2747 2119 24 25 scl
61 28 99 29 99 2134 1965 22 98 s
62 29 99 27 99 2589 1552 2118 scl
63 29 99 24 00 2416 2135 23 15 scl
64 27 99 28 00 2634 1711 2215 scl
65 3199 30 00 2467 1273 2116 st
66 3599 3200 2135 996 22 19 s
67 3399 3399 22 38 8 94 2135 s
68 3599 26 00 24 31 13 20 24 69 st
69 3199 2599 2538 1603 23 19 st
70 29 99 2599 24 91 18 40 24 14 scl
71 27 99 24 00 268 2060 2413 scl
72 23 99 29 99 2734 1797 23 44 scl
73 29 99 2200 2957 1780 2125 scl
74 2599 3199 2392 1750 2526 1
75 29 99 3199 2135 1603 27 14 s1
76 3399 2599 2462 1479 26 26 st
77 29 99 27 99 2369 1772 22 15 scl
78 27 99 2399 2416 2324 23 24 scl
79 2199 3199 2467 2074 22 16 scl
80 29 99 27 99 2643 1494 2625 st
81 23 99 3199 2634 1707 2526 1
82 27 99 3741 2739 1062 24 39 1
83 3199 2599 2314 1825 2515 st
84 3399 3199 1964 1378 21 45 51
85 3599 3199 2034 1108 22 14 st
86 3799 2599 2973 1163 21 00 s1
87 2999 30 99 1420 1515 23 16 st
88 2599 3199 2011 2130 2115 1
89 2799 26 00 2365 2176 24 24 scl
90 29 99 3199 2160 1571 20 26 1
91 27 99 3599 2030 1498 22 46 1
92 29 99 23 99 28 61 16 75 24 33 scl
Mean 29 82 28 50 238 1631 23 08 scl

Contd



Table 6 Continued
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1 2 3 4 5 6 7
C BLOCK
93 3199 3599 1974 1158 23 15 s
94 2599 3799 2346 1185 21 87 1
95 33 99 2799 2140 1591 24 82 s
96 3599 3399 19 48 974 26 11 s1
97 27 99 3599 26 54 8 68 22 47 1
98 3000 3199 2319 1418 24 35 st
99 29 99 3599 2046 1275 22 01 1
100 27 99 4199 19 81 948 21 99 1
101 29 99 4199 1625 1116 2202 1
102 3599 37 99 17 26 8 06 24 83 st
103 2799 3199 2847 10 81 21 01 1
104 23 99 3999 2123 1418 2201 1
105 29 99 2599 2673 1648 2103 1
106 2599 3399 2160 1771 21 02 1
107 3199 19 99 2914 1814 23 11 scl
108 23 99 3599 2617 1264 2219 1
109 3199 35 99 2123 1009 25 65 st
110 21 99 28 19 2987 1925 22 14 scl
111 2599 25 99 2930 1811 24 44 scl
112 2799 2599 2460 2068 23 15 scl
113 2799 29 99 2540 1386 22 67 scl
114 23 99 3199 24 11 19 14 2] 84 1
Mean 28 81 3309 2343 1384 22 90 s1
D BLOCK

115 2599 2599 2634 2097 2573 SCL
116 22 00 3199 2436 2095 2117 1
117 24 00 26 19 29034 1935 2314 scl
118 29 99 3199 2654 1057 22 01 1
119 27 99 3599 26 15 8 56 22 30 1
120 22 00 37 99 2519 1384 22 67 1

Contd
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1 2 3 4 5 6 7
121 24 00 26 19 2048 1934 24 13 scl
122 29 99 24 00 2649 1862 25 00 scl
123 2199 3599 2368 1757 24 98 st
124 3199 3199 2048 1476 23 20 st
125 25 94 3199 2151 19 37 2229 1
126 2399 3199 2719 1760 21 40 1
127 3199 27 99 2438 1450 2320 st
128 2799 23 99 2816 1815 2017 scl
129 29 99 27 99 2420 1670 2127 scl
130 2199 24 19 2730 2071 2220 sl
131 2999 24 00 2968 1508 2121 scl
132 27 99 3399 2470 1211 2219 1
133 2599 3399 2394 1492 26 35 1
134 29 99 2799 2133 1964 21 36 scl
135 2599 2599 2647 2027 2315 scl
136 23 99 2999 24 91 19 89 22 34 scl
137 27 99 3199 2152 1749 2136 1
Mean 26 69 2976 2536 1700 2172 1

E BLOCK
138 29 99 3399 1940 1570 23 15 st

139 29 99 3199 1969 1752 2126 st
140 3399 29 00 2033 1573 24 16 st
Mean 3133 29 99 19 81 16 32 22 85 st

F BLOCK

141 3199 2199 2543 1966 20 79 scl
142 2799 2220 2764 2128 21 34 scl
143 2599 28 00 2716 1803 2119 scl
144 24 00 27 99 2760 1939 2135 scl
145 29 99 2599 2519 1787 20 56 scl

146 3399 27 99 1948 17 56 22 50 st

147 2999 3325 1946 1379 24 19 1

148 3199 27 99 2613 1311 26 05 s1

149 23 99 26 19 2874 2035 22 35 scl

150 2799 2320 2843 1924 23 56 scl

Mean 2879 26 48 2553 1803 22 69 scl
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silt was 38 37 For coarse sand and fine sand the range was 9 50 to 24 98 and 4 76
to 20 41 respectively The mean value of coarse sand was more than that of fine

sand The average water holding capacity was 24 35

Texture of the B block was sandy clay loam Out of fourty one surface
saniples collected the maximum and mintmum content of clay recorded were 37 99
and 21 99 respectively with an average values of 29 82 The mean value of st
obtamned was 28 50 The coarse sand recorded more value (23 80) than fine sand

(16 31) The average water holding capacity was 23 08

C block was having predominant silty textural class The clay content
varied from 21 99 to 35 99 The average value was 28 81 per cent A wide vanation
of silt content was observed which ranged from 19 99 to 41 99 with a mean value
of 33 09 Silt content was more than the clay content The coarse sand recorded a
much higher value (23 43) than fine sand (13 84) The average value for water
holding capacity was 22 90

For D block the textural class was loamy The range of values obtaiped
for clay silt coarse sand and fine sand were more or less the same The mean
values obtained were 26 69 29 76 25 36 and 17 O for clay silt coarse sand and

fine sand respectively The water holding capacity recorded a mean value of 21 72

Three surface soil samples were collected from E block The textural
class was silty The mean values obtamned were 3133 2999 19 81 1632 and
22 85 for clay silt coarse sand fine sand and water holding capacity respectively

The souls of F block were predomunantly sardy clay loam
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The soil samples of A C and E blocks had shown similarity in the tex
tural class being predomunantly silty while considering the average values The
maximum clay and silt content were obtained for A block coarse and fine sand were
maximum for F block Sotls of A block recorded maximum water holding capacity
and the least value was observed for D block This may be due to the maximum
content of clay and silt observed for the A block The clay content was least for D
block whuich had the smallest water holding capacity Though silt content was high

m the D block 1t could not add much to the water holding capacity

Significant positive correlation was obtamned for the clay content and
water holding capacity of the soil (r — 0 428*) but there was no significant correla

tion of water holding capacity with the silt and organic carbon content

Narr er al (1966) had observed that finer particles are contributing to the
water holding capacity and orgamc carbon showed no sigmificant correlation with
moisture retention  The results of Prameela and Nair (1985) also support observa
tions of present study Mathew and Nair (1985) observed that organic carbon failed

to show any nfluence on moisture retention

472 Chemical properties
421 Exchangeable charactertstics of the soil (Table 7)
4211  Exchangeable acuity (cmol (+) kg 1)

The exchangeable acidity varted from 0 2 to 1 1 with a mean value of
0 65 1n the A block The range was from 0 3 to 1 5 for B block but obtamed an

average value of 0 64 The average values of C and D blocks were 0 6 and 0 74



Table 7 Exchangeable characteristics of the surface soil samples

64

Sample Exchangeable CEC ECEC  Base Base
No satura  satura

Acidity H Al Ca Hg K Xa tion tion

- % H

1n cmol (4) kg 1
A BLOCK

1 04 02 02 375 025 040 0119 492 472 91 87 813
2 04 02 02 3% 025 031 0174 4632 4432 91 36 8 64
3 02 02 325 025 030 0130 4132 4 132 95 16 484
4 06 02 04 275 025 029 0114 4 009 3 809 85 03 14 97
5 10 03 07 35 025 03 0141 5252 4 952 8096 1904
6 09 02 07 27 025 029 0111 4 303 4103 77 29 27
7 09 02 07 275 025 029 0114 4 309 4 109 7% 11 20 89
8 11 04 07 25 05 029 0114 4 509 4 009 75 60 24 40
9 11 05 06 25 050 03 0130 4591 4 091 76 04 23 96
10 10 02 08 25 025 032 0130 4201 4 001 7620 23 80
1 05 02 03 27 025 036 0136 3997 3797 87 49 12 51
12 07 07 275 025 040 0136 4237 3 537 83 48 16 52
13 11 11 - 320 025 022 0114 4889 3789 7750 22 50
14 08 04 04 320 025 021 0109 4 568 4 168 8249 1751
15 05 02 03 2% 025 027 0114 3630 3 430 862 137
16 06 02 04 25 02 023 0119 373 3 530 8319 1681
17 11 04 07 25 050 020 0209 4514 4114 7563 24 37
18 10 04 06 400 025 020 0103 5552 5 152 8199 1801
19 10 03 07 35 05 016 0869 6 030 5 730 83 42 16 58
20 07 01 06 400 050 016 0932 6293 6 893 88 88 1112
21 06 02 04 425 025 031 0168 5 576 5 976 89 24 10 76
22 05 02 03 325 02 032 0163 4478 4 278 8883 117
23 07 03 04 35 025 019 0103 4 746 4 446 825 1475
24 t7 03 04 25 075 018 0977 5107 4 707 8629 137
25 06 03 03 250 075 016 0923 4 934 4 634 87 84 12 16
26 07 02 05 25 075 02 0130 4279 4 079 8364 16 36
27 08 03 05 25 07 024 0141 4 429 4129 8194 18 06
28 06 02 04 250 025 026 0136 3743 J 543 83 97 16 03
29 05 02 03 25 025 040 0130 3781 3 581 86 78 13 22
30 04 02 02 250 025 056 0206 3917 4 117 879 102

Contd
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1 2 3 4 5 6 7 8 9 10 1 12
3 07 02 05 220 02 051 0174 383 3 636 8175 182
32 07 02 05 275 025 031 014 4149 3 949 8313 1687
3 05 02 03 300 025 040 0109 4160 4 060 90 38 9 62
34 04 02 02 27 025 040 0152 3953 3753 8988 10 12
35 05 ¢4 01 275 050 048 0163 4 394 3994 8862 1118
36 04 02 02 275 025 036 0174 3935 3735 8983 1017
37 05 02 03 300 05 056 0152 4713 4 513 8939 1061
38 05 03 02 275 025 052 0174 419 3995 88 08 11 92
39 06 02 04 300 025 032 0174 4339 4139 90 34 9 66
40 04 02 02 250 050 048 0152 4033 1833 90 08 9 92
41 05 02 04 300 025 020 0152 4202 4 102 8578 14 22
LY 058 02 04 325 025 012 0152 4372 4172 8628 1372
LX) 06 02 350 05 00240163 4753 4153 8738 1262
44 04 02 02 25 015 052 0174 4 345 4145 90 79 92
45 04 02 02 35 - 624 0163 4303 4 103 30 70 930
46 04 02 D2 225 075 028 0174 3 856 3 656 8963 1037
47 07 02 05 275 075 018 0163 4540 5 340 8458 1542
43 07 02 05 250 050 019 0147 4033 3833 8264 17 36
49 06 01 05 275 02 023 0130 3955 385 8483 1517
50 005 02 03 275 - 044 0141 3832 3 632 8695 1305
51 08 02 06 225 125 072 0152 5173 4 973 8453 1547

Hean 065 013 041 28 04 032 021 444 403 8545 1455
B-BLOCK
52 08 02 06 30 100 076 0184 5745 5 545 86 07 13 93
53 038 02 06 375 050 060 0195 5 846 5 646 8631 1369
54 06 01 05 35 025 048 0152 4983 4 883 87 96 12 04
55 06 02 04 250 075 056 0136 4 547 4§ 347 86 80 13 20
56 04 02 02 300 100 060 0152 5153 4 953 92 24 776
57 08 02 06 275 100 048 0206 5237 5 037 8472 1528
58 07 03 04 325 100 061 0174 5734 5 434 8779 1221
59 03 03 2715 15 017 0195 4918 4 618 93 90 610

Contd
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Table 7 Continued

1 2 3 4 5 6 7 8 9 10 11 12

60 03 03 - 3256 175 032 0228 5843 5 543 94 86 5 04
61 05 02 03 300 02 029 0163 4202 4 002 8810 1190
62 07 02 05 275 050 020 0152 4298 4 098 8371 1629
63 07 02 05 325 100 022 0141 5309 5 109 868 1319
64 06 02 04 300 100 027 0152 5018 4818 8804 1196
65 05 02 03 275 100 017 0147 4570 4 370 8506 14 94
66 05 02 03 300 100 024 0141 4 585 4 685 95 64 436
67 06 02 04 375 05 027 0163 5283 5 083 8864 1136
68 06 02 04 350 025 026 0141 4 754 4 554 8738 1262
69 09 02 07 225 125 028 0163 4846 4 646 81 43 18 57
70 05 = 05 25 100 022 0174 4389 4 38% 8861 1139
71 07 01 06 225 075 02 0174 4079 3979 8284 1716
72 08 01 07 25 07 019 0163 4 406 4 306 81 84 1816
73 07 02 05 275 025 019 018 4 074 38 828 1718
74 05 02 03 275 02 019 0152 3838 3638 8697 1303
75 04 01 03 35 050 019 0174 4 767 4 667 91 61 8139
76 08 01 07 25 075 018 0152 41382 4 282 8174 1826
7 05 02 03 275 050 019 018 4124 3924 8787 1213
78 12 12 275 05 019 0174 4817 {817 7509 2491
79 15 02 13 375 025 020 0174 5870 5 670 74 45 2555
80 08 02 06 300 025 027 0163 4 486 4 286 8217 1783
81 08 02 06 300 050 027 0174 4 794 4 594 8331 16 69
82 08 03 05 325 025 019 0174 4 667 4 367 828 17 14
83 09 02 07 275 075 022 0174 4792 4 592 8122 1878
84 04 02 02 275 075 02 0174 4279 4 079 90 65 935
85 03 02 01 35 025 02l 0206 4 461 4 261 93 27 673
86 04 02 02 300 050 019 0217 4310 4 110 90 72 9 28
87 04 02 02 300 050 027 0228 4401 4201 90 91 9 09
88 06 02 04 25 050 027 015 4022 3822 8508 14 92
89 06 02 04 250 050 o021 015 3957 3757 848 1516
90 05 03 02 250 05 029 0179 3968 3 768 87 40 1260
91 07 02 05 275 050 031 0197 4452 4 252 8428 1572

92 06 02 04 27 050 030 0119 437 3571 725 2745

Hean 0641 020201451 2933 067 029 0167 4697 4 502 8606 1394

Contd
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1 2 3 4 5 6 7 8 9 10 1 12
C BLOCK
93 05 03 02 300 05 028 0114 4 390 4 090 8861 1139
94 07 03 04 300 025 028 0119 4345 4 045 8389 1611
95 05 03 02 27 050 02 0152 4162 3 862 8799 1201
96 04 02 02 25 050 032 0130 395 3 651 8734 1266
97 07 01 06 250 050 036 0141 4 202 4 102 8334 16 66
% 07 03 04 200 100 036 0141 4202 3 902 8334 16 66
99 07 03 04 275 02 032 0130 4151 3 851 8314 1680
100 10 04 06 275 050 028 0136 4 666 4 266 7857 2143
101 06 02 04 275 050 029 0152 4291 4§ 091 8 02 1398
102 04 02 02 450 100 027 0163 6333 6133 93 68 6 32
103 005 03 02 275 050 026 0174 4181 3 881 8804 1196
104 07 03 04 250 075 02 0119 4332 4 032 8384 1616
105 04 02 02 275 050 036 0152 4163 3963 90 39 9 61
106 06 06 226 050 02 0174 37841 37841 8414 1586
107 08 03 05 25 050 02 0141 4198 3 898 8094 1906
108 08 01 07 225 050 02 0152 3965 3765 798 2018
109 08 03 05 225 (5 02 0141 3951 3 651 97 2025
110 02 02 47 025 027 0152 5625 5 425 96 44 3 56
11 03 03 - 25 075 030 0152 3997 3 697 92 49 751
112 05 03 02 275 050 022 0130 4098 3798 87 80 1220
13 11 05 06 275 050 026 0163 4773 4273 7695 23 05
114 03 02 01 500 025 024 0163 5951 5 551 94 96 5 04
Hean 06 027 03 02 05 028 015 44 383 8598 14 02
D-BLOCK
115 03 02 01 425 100 011 0212 5859 5 459 91 47 853
116 02 02 4256 100 011 01263 5722 5 522 96 50 350
117 02 62 425 100 100 0163 6608 6 408 96 97 303
118 03 02 01 300 075 011 0201 4363 4 163 97 60 2 40
119 04 02 02 35 02 022 0195 4560 4 560 91 23 877
120 04 04 300 075 02 0168 5575 5 575 92 83 717

Contd
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1 2 3 4 5 6 7 8 9 10 11 12
121 02 02 425 050 024 0174 5368 5 168 9 27 3N
122 02 02 375 050 023 0185 4 866 4 666 95 89 411
123 01 01 425 050 024 019 5 284 5 184 98 10 190
124 09 04 05 375 05 029 0168 5 607 5 207 8395 1605
125 17 04 13 375 050 030 0163 6 408 6 108 7347 2653
126 16 02 14 350 050 048 0174 5255 5 055 8858 11 42
127 05 02 ¢3 375 050 052 0119 51390 5 190 90 72 228
128 11 03 08 350 050 036 0130 5591 5291 8032 19 68
129 06 03 03 325 050 048 0119 4 950 4 650 93 55 6 45
130 13 02 11 275 05 029 0130 4969 4 769 7384 2616
131 13 04 09 275 050 021 0109 4 864 4 464 7321 273
132 07 02 05 275 050 019 0109 4252 4 052 8354 1649
133 07 03 04 275 050 019 0109 4 252 3 952 83 54 16 46
134 11 02 09 275 05 019 0125 4 668 4 468 76 44 23 56
135 09 02 07 300 05 023 0119 4750 4 550 8105 1895
136 11 02 09 35 05 02 €130 4 9% 4 790 779 2204
137 13 04 09 325 05 026 0109 65422 5 022 76 02 23 98
Hean 074 025 065 346 058 029 015 520 496 86 66 13 34

B BLOCK
138 02 02 325 050 026 0109 4222 4122 97 63 237
139 05 03 02 325 050 02 0114 4621 4321 8918 10 82
140 02 02 - 325 050 021 0103 4258 4 058 95 30 470
Hean 03 028 02 32 05 024 0109 4367 4 167 94 04 5 96

F BLOCK
141 09 03 06 325 05 02 0114 5024 4724 8209 1791
142 08 02 06 475 075 02 0163 6 720 6 420 8809 1191
143 01 01 25 075 02 0152 3762 3 762 97 34 2 66
144 03 03 475 050 036 0157 6068 5 768 95 06 4 94
145 01 01 - 475 050 036 0103 5813 5713 98 28 172
146 03 03 500 025 029 0097 5936 5 636 94 95 505
147 02 02 4 00 030 0108 4603 4 403 95 66 4 34
148 02 02 525 025 029 0119 6108 5 908 96 72 32
149 02 02 525 025 028 0114 6090 5 890 9% 71 329
150 03 03 426 025 029 0119 5208 4 908 94 24 576
Mean 034 02 06 438 044 030 013 553 5 47 9391 609
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respectively But E and F blocks recorded less exchangeable acidity as 0 3 and 0 34

respectively
4212  Exchangeable cations (cmol (+) kg 1)

In all the blocks exchangeable aluminium was more than the exchange
able hydrogen The mean values of exchangeable hydrogen and aluminum were
013and 041 020and 045 028 and 038 025and 065 028 and 020 022
and 0 60 for blocks A B C D E F respectively The high content of exchange

able aluminum 1n D block explams the highest exchange acidity m that block

Yuan (1963) used titration curves of 1 N KCl extracts of soils to deter
mune exchangeable hydrogen and alumimum and found that very acid sotls (less than
pH 4 8) had more hydrogen than alummium 1ons At higher pH values there were
more aluminium than hydrogen 1ons and both became negligible above pH 5 8 The
results of the present study was in conformity with tluis Mean pH value was above
4 8 m all the blocks hence got higher content of exchangeable alumimum than
hydrogen

Exchangeable hydrogen showed a sigmificant positive correlation with
DTPA extractable zinc (r = 0 365*) whereas exchangeable aluminium showed a
lughly sigmficant negative correlation with exchangeable calctum (r = 0 454*) and
base saturation (r = 0 877%) Ty

Among the cations calctum content was the highest For F block the
exchangeable calctum was maximum accounting to 4 38 whereas a minimum value
of 2 89 was recorded for A and C blocks Prema and Jose (1994) reported that the
exchangeable calcium of red latenite and hydromorphic soils of Kerala vaies from

041to 14 85
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The exchangeable calcum was positively correlated significantly with
cation exchange capacity (r = 0 752**) base saturation (r 0 586*%) available
nitrogen (r = 0 542**) and DTPA extractable wron (r = 0 364*) pH (r = 0 499*%)
and negatively correlated with available phosphorus (r 0 416*) and exchangeable

alummum (r = 0 454%)

In the case of exchangeable magnesium the range observed was from
041 m A block to 0 67 1n B block Prema and Jose (1994) studied the magnesium
status of Kerala soils and reported that the value ranges from 0 082 to 3 264 The
values obtaned 1n this study also agree with this There was a significant positive
correlation with exchangeable sodium (r = 0 403*) and DTPA extractable manga

nese (r = 0 506**)

A block recorded the highest value of exchangeable potassuum and
sodium as 0 32 and 0 21 respectively and the lowest values were 0 24 and 0 11 1n
the E block Exchangeable potassium was significantly correlated with available
potasstum (r = 0 675**) silt (r = 0 380*) and water holding capacity (r = 0 375%)
and negatively correlated with DTPA extractable wron (r — 0 436*) and copper ( r
= 0 482**)

Exchangeable sodium was positively correlated with exchangeable
magnesium (r — 0 403*) and was negatively correlated with available nitrogen (r =

0 376*) and DTPA extractable zinc (r = 0 436%)

The occurence of bases was n the order of calcum > magnesium >
potassium > sodwum The range of values of exchangeable cations obtained by

Prema and Jose (1994) also agree with these observations
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4213  Caton exchange capacity (CEC) (cmol (+) kg 1

The mean CEC ranged from 4 37 1n E block to 5 53 1n F block whereas
effective cation exchange capacity (ECEC) vaired from 3 83 m C block to 3 47 m F
block There was not much difference in the CEC and ECEC Stnce the hydrogen

10ns were less compared to alumunmum 1ons

CEC was positively correlated with pH (r = 0 485"*) exchangeable
calcium (r 0 752**) base saturation (r = 0 363*) and negatively correlated with
available phosphorus (r = 0 392%)

4214  Base saturation and unsaturation (per cent)

The mean base saturation varied from 85 45 in A block to 94 04 m E
block and these blocks showed the maximum and mmimum base unsaturation Base
saturation was positively correlated with pH (r = 0 451%) exchangeable calcium (r

0 586**) and cation exchange capacity (r — 0 363*) whereas negatively corre
lated with exchangeable alummum (r = 0 877**) The findings agree with the

observations of Parsons and Balster (1966) and Bastin (1985)
43 Phosphorus fixing capacity (P F C ) (per cent) (Table 8)

Selected thirty surface samples for the estimation of P F C of the soils
The B block recorded the maximum mean value of 96 90 The least value obtaned

in E block was 92 01

P F C was positively correlated with DTPA extractable manganese (r =

0 365*) and negatively correlated with pH of the soil (r = 0 403%)
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Table 8 Phosphorus fixing capacity of the selected surface soil sample

Sanple No PFC Sample No PFC
(per cent) {per cent)
A BLOCK D BLOCK
2 9779 116 94 09
6 95 95 119 92 82
3 98 42 120 91 98
45 97 49 124 96 35
51 92 03 130 94 08
136 95 03
Hean 96 34 Hean 94 06
B BLOCK B BLOK
59 98 57 138 92 26
60 97 05 139 93 08
78 96 22 140 90 69
85 95 40
92 97 26
Hean 96 90 Hean 92 01
€ BLOCK P BLXCK
98 98 34 141 93 55
100 90 16 142 94 65
102 90 49 144 92 68
112 93 92 146 91 37
113 93 87 149 96 73
150 93 35

Hean 93 36 Hean 9372
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In the studies of P F C of soils of Tamil Nadu Kothandaraman and
Krishnamoorthy (1978) observed that P F C of the souls ranged from 20 to 183 mg
P/100 g of soil The highest value was obtamned 1n the high level lateritic soils
Bastin (1985) found that P F C was attributed to the high content of clay and silt
The clay content of A and B blocks were higher than other blocks hence the high
PF C Phonde et al (1990) observed that P F C of rice soils of laterite was
higher (94 99 per cent) The results of the present study also agree with these ob

servations
44 DTPA extractable micronutrient content (ppm) (Table 9)

The mean value of DTPA extractable wron varied from 29 87 1n A block
to 45 25 1n E block followed by 43 78 in F block Correlation studies showed a
significant positive correlation with extractable copper (r = 0459**) pH (r =
0 676**) and exchangeable calctum (r — 0 364*) and negatively correlated with
exchangeable potassium (r = 0 436*) orgamic carbon content (r 0372%) silt (r

= ( 597**) and clay (r = 0 592**)

Bastin (1985) reported that DTPA extractable iron varied from 19 87 to

50 57 for Bharamkavu series The results obtained come within this range

The highest amount of extractable manganese was recorded 1n B block as
39 73 followed by A and C blocks The lowest value recorded was 12 11 m D
block The micronutrient trial conducted for Robusta variety during 1976 78 may be
responsible for the higher content of manganese n the B block Manganese was

positively correlated with water holding capacity (r = 0 374*) and exchangeable
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Table 9 DTPA extractable micronutrients and available nutrients of the surface
soil samples

Sample  Fe Hn in Cu pl EC Available  Organic Available Available
Ko - dsal ¥ carbon P K
(ppn) ppa per cent kg ha 1 kg ha 1
A BLOCK
1 2528 3132 248 074 489 0109 120 0 80 1125 266
2 2414 2932 232 060 400 0162 110 0 62 11 67 210
3 2431 2116 238 024 447 0085 120 061 15 84 182
4 325 4036 216 032 446 0110 110 0 87 1521 168
5 3147 423 28 072 443 0196 110 074 16 46 182
6 2008 3050 145 074 441 0076 130 074 17 92 266
7 2110 3118 146 076 443 0072 130 074 8 54 195
8 24136 3072 138 064 454 0135 110 ¢ 94 10 00 182
9 2534 3167 175 08 428 0130 130 041 14 38 224
10 2762 3074 179 07 471 0082 80 0 68 13 34 238
11 2634 3071 172 066 478 0068 100 0 88 1417 252
12 2131 4014 181 079 454 0066 100 0 62 13 96 252
13 3230 4160 114 024 447 0205 100 078 1479 140
14 3142 4364 112 017 448 0277 90 0N 15 21 154
15 4524 3026 196 054 437 0205 100 086 15 84 168
16 2831 318 131 082 461 0280 100 063 14 38 182
17 2724 2620 114 088 456 0351 110 081 22 30 196
18 2316 2432 102 074 45 0072 110 078 22 50 196
19 2184 2164 131 073 500 0140 100 0 57 21 67 168
200 2816 2415 135 082 514 0092 100 0 80 16 67 168
21 2452 3098 146 076 513 0085 100 07 1521 252
22 2392 1710 128 084 520 0105 70 0 65 13 96 252
23 2653 1618 126 07 492 0076 90 074 15 00 154
24 2314 1834 124 074 545 0114 80 0 68 15 42 140
25 4668 4398 138 081 540 0078 110 063 16 04 126
26 3437 4132 127 075 528 0102 120 086 16 88 126
27 3822 408 15 08 514 0073 120 07 15 00 168
Hean 2807 3121 160 068 473 013 105 56 07 15 32 152 87
)

Contd



Table 9 Continued

5

1 2 3 4 5 6 7 8 9 10 11
28 3136 3962 142 046 472 0072 %0 074 69 60 308
29 3314 3614 184 054 466 0143 110 0 62 67 51 434
30 3618 3418 13 032 49 0071 110 074 89 31 644
31 372 3801 207 ©19 503 0072 120 0 44 107 10 756
32 3218 3664 216 018 48 005 100 0 47 84 18 490
3303337 3732 214 034 49 0073 60 051 106 69 602
34 4134 3418 218 017 494 0072 70 074 83 56 616
3 4070 4104 312 016 507 0072 70 054 89 60 630
36 3874 3162 204 094 493 0076 80 059 68 14 532
37 3616 4178 410 087 526 0080 70 0 57 77 93 588
38 3238 3864 232 032 527 0074 S0 061 79 60 630
39 3984 4786 274 080 5248 0076 80 679 82 72 350
40 3010 4260 030 079 48 0076 90 07 30 43 616
41 2946 3216 08 084 514 0046 160 073 141 90 392
42 2817 3014 079 038 502 0075 80 071 130 65 224
43 2639 1838 094 047 528 0089 90 073 88 35 308
44 2585 1859 132 049 503 0064 110 0 62 120 86 336
4 2716 2834 248 061 477 0091 110 061 129 19 308
46 2662 2632 216 064 493 0070 80 0 61 110 44 336
47 3136 4492 158 068 516 0067 90 0 80 105 82 182
48 2919 4215 162 07 1523 0060 100 091 5 18 195
49 2833 3560 164 072 509 0074 80 0 86 31 05 266
50 2764 3218 163 081 537 0064 70 D99 18 55 308
B1 2280 4438 138 08 520 0061 110 0 92 37 92 504

Mean 3190 3553 18 056 504 007 90 0 69 86 06 439 81
(i)
Mean 2987 3324 171 062 48 011 98 23 072 48 90 309 07
(*)
B-BLOCK
52 4128 3160 210 070 575 0067 100 091 3251 644
53 4330 4220 248 032 494 0063 110 0 80 177 12 560
54 3522 4118 264 034 512 0077 100 058 181 08 588
655 3218 4800 25 029 524 0066 8¢ 071 117 11 602

Contd
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1 2 3 4 5 6 7 3 9 10 1
56 4468 4964 217 030 518 0076 90 054 123 77 588
57 4224 2718 316 029 508 005 80 0 85 128 98 616
58 4018 4234 350 028 488 0061 90 098 127 52 618
59 4264 6684 235 029 504 0064 100 083 271 476
60 4131 6164 259 024 508 0085 100 106 4376 420
61 4081 6038 213 037 466 0076 80 101 110 44 448
62 4286 5839 265 030 470 0074 80 061 63 14 392
63 4383 5516 232 031 460 0065 80 0 59 103 35 378
64 4061 3482 224 032 462 0082 90 0 54 7418 420
65 3964 3174 228 018 477 0061 90 061 85 85 280
66 3876 418 272 038 48 0076 100 0 64 14711 308
67 3770 5240 29 032 493 0054 80 0 54 90 02 392
68 3671 5036 271 046 465 0068 80 0 49 94 18 420
69 3472 5114 232 057 474 0071 70 049 116 69 420
70 3268 4037 228 059 476 0068 90 065 115 44 364
71 3430 4046 264 064 471 0088 80 064 116 27 336
90 3024 3314 272 027 476 0082 150 070 42 92 308
91 3138 355 234 028 470 0065 150 073 43 34 308
92 3656 3844 276 031 469 0063 100 0 65 45 43 280

Hean 3843 4499 25 036 48 007 94 35 0 702 96 21 442

(8))
72 3312 3218 279 028 455 0088 60 0 64 52 72 280
73 4506 3350 254 021 510 0079 70 058 44 59 196
74 4128 3648 15 022 494 0073 70 058 50 01 196
75 3068 325 160 031 496 0088 80 055 43 34 196
76 3564 3192 15 024 458 0069 80 064 2313 182
77 4104 428 206 027 498 0091 70 0 64 27 50 196
78 3612 3431 094 029 443 0066 80 0 57 3417 196
79 3419 3215 124 034 469 0077 80 058 29 59 196
80 3901 3278 136 037 428 0104 80 0 58 875 210
81 3754 3164 157 032 45 008 60 059 917 210
82 3618 338 160 021 443 0084 70 059 22 50 182
83 3816 2980 142 02 451 0083 80 063 24 38 182
84 4096 2212 136 027 461 0099 80 0 67 27N 196

Contd



Table 9 Continued

1t

1 2 3 4 5 6 7 8 9 10 1
85 4114 2134 132 024 498 0091 80 0 64 35 42 196
86 3232 2218 214 027 462 009 80 071 27 92 196
87 3354 3642 132 02 466 0144 70 0 65 76 47 210
8 3622 3954 214 032 445 0075 80 061 67 10 210
g9 3418 3862 216 024 451 0065 80 070 29 80 168

Hean 3702 3245 170 027 466 008 75 0 62 34 96 199 89
(By)
Hean 3781 3973 218 032 49 008 85 85 063 69 32 KXLIVA
(B)
C BLOCK
93 3117 3224 17 033 516 0016 70 077 875 280
94 3226 314 138 037 44 0071 100 074 18 55 224
95 3354 3642 128 046 461 0069 100 0 64 729 238
96 3128 3158 137 047 450 0072 110 0 63 68 14 336
97 2964 3016 124 044 427 0107 80 0 65 72 72 364
93 2874 3339 212 042 453 0092 90 065 7376 336
99 3271 3018 214 045 448 0079 110 0 65 61 68 322

100 3200 4362 108 031 434 0119 130 0 66 53 13 280

101 3610 3908 174 021 506 0178 160 062 44 17 280

102 3404 3817 132 032 500 0081 110 072 52 93 252

103 3664 4966 237 038 49 012 130 074 57 72 252

104 3817 2615 254 034 525 0081 S0 0 66 48 34 252

105 3681 2758 262 032 502 0136 920 084 41 26 266

106 3216 2662 251 031 505 00% 100 074 84 60 252

107 3387 2138 241 037 514 008 110 074 9% 27 224

108 2954 2334 232 036 518 0070 110 078 85 22 224

109 2862 2218 262 038 517 0071 110 078 85 22 280

110 2132 2564 272 037 508 0127 130 089 81 68 304

111 2718 2332 278 032 532 0084 130 0 90 8 47 322

Contd
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1 2 3 4 5 6 7 8 9 10 11
112 2132 2418 274 025 513 0073 110 001 95 64 224
113 2018 2372 272 027 512 008 130 075 91 27 168
114 2718 2165 178 028 508 0090 110 101 32 51 182
Mean 3066 3007 207 035 491 009 106 82 0753 61 24 266 45
()
D-BLOCK
115 4200 1828 244 041 517 0086 110 126 29 59 84
116 4457 2136 28 031 516 0122 100 117 28 13 70
117 4362 2415 272 036 513 0089 80 11 29 17 84
118 425 1931 234 030 538 0068 80 120 26 88 140
119 468 1534 212 029 528 009 90 132 43 97 168
120 488 850 294 028 557 0068 90 098 51 26 224
121 4218 816 274 026 541 0084 110 0 98 66 26 210
122 4136 837 238 029 554 0082 80 0 70 68 14 210
123 4136 732 262 028 541 0082 80 0 90 68 55 168
124 3214 902 278 031 540 0084 80 0n 115 44 280
126 3837 931 314 032 492 0116 80 113 120 86 420
126 3652 858 324 034 476 0129 80 117 123 36 476
127 3650 848 323 034 516 0 083 80 106 121 69 420
128 3247 842 316 035 487 0107 70 109 94 60 448
129 3533 1191 29 029 520 0071 80 073 72 31 420
130 3128 936 212 034 517 0070 8 080 72 93 210
131 3614 837 271 039 523 0068 92 112 89 60 196
132 4718 1034 288 036 52 0066 90 126 78 35 196
133 4624 967 257 031 542 0065 70 115 95 02 196
134 4138 937 246 05 526 0065 80 104 8213 216
135 4098 1446 212 060 518 0092 80 127 90 02 238
136 4232 1423 341 062 527 0069 80 120 96 27 238
137 4137 1628 347 063 507 0087 80 101 102 94 252
Mean 4050 1211 275 037 523 008 84 35 106 76 85 241 91
(D}

Contd
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Table 9 Continued

1 2 3 4 5 6 7 8 9 10 1
B BLOCK
138 4694 1968 316 035 535 0059 80 092 48 97 238
139 4589 209 328 037 520 0057 100 089 49 59 224
190 4292 2132 236 039 525 0067 110 093 55 22 196
Mean 4525 2063 293 037 527 006 96 67 091 51 26 219 33
(E)
F BLOCK
141 4564 2197 284 029 541 0063 80 093 15 84 224
142 4445 2236 297 023 536 0070 80 089 229 252
143 4238 2138 264 024 549 0112 90 083 250 252
144 4367 2105 262 037 564 0088 100 103 15 21 336
145 4254 1952 312 038 567 0105 130 096 15 84 448
146 4137 1784 374 034 55 009 120 097 %79 308
147 4337 1834 384 024 591 0063 150 074 7 50 378
148 4654 1654 325 027 55 01]01 110 077 792 392
149 4318 1836 314 029 554 0083 110 073 37 378
150 4467 1664 334 031 58 0081 150 114 12 29 392
Hean 4378 1940 315 030 55 008 112 090 929 336




30

magnesium (r = 0 506**) and available potassium (r 0 417*) and phosphorus

fixing capacity (r 0 365*) and negatively correlated with pH (r 0 443%)

Chibba and Sekhon (1985) reported that DTPA extractable manganese
wis within the range of 3 11022 5 Bastin (1985) reported the extrctible mnga
nese content varied from 17 99 to 68 07 The work of Rajagopal er al (1977) con
firmed the high levels of iron and manganese in soils from different regions The

results obtained agree with the abovesaid findings

The highest value of zinc was obtained 1n F block as 3 15 followed by E
and D blocks and the lowest value was 1 71 1 A block Zinc was positively corre
lated with exchangeable hydrogen (r = 0 365*) and negatively correlated with

exchangeable sodium (r = 0 436%)

The studies of Bastin (1985) revealed that DTPA extractable zinc varied

from O 70 to 4 70 1n the Beypore series Simular trends also obtained for tlus study

Among the trace elements extracted by DTPA copper recorded the
lowest values The least value obtained was 0 30 1n F block and the highest n A
block (0 62) Except A block all other blocks recorded almost similar values A
posttive sigruficant correlation was obtamed with DTPA extractable mwon (r —
0 459**) and a negative correlation with exchangeable potasstum (r — 0 482**)

and orgamc carbon (r 0 397%)

Bastin (1985) reported that DTPA extractable copper vawred from traces
to 1 00 for Vellayam senes Chibba and Sekhon (1985) also reported a similar range
of 033 to 1 00 ppm for DTPA extractable copper into which soils of the Banana

Research Station can also be included
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45 Soil reaction electrical conductivity and available nutrient status of the
surface so1l samples (Table 9)L 10

451 Soil reaction and electrical conductrvity (8% (

Mean soil pH varied from 4 87 (A block) to 5 59 (F block) All the soils
were acidic n nature as expected for highly weathered and leached soils of the trop
tcs Heavy ramfall of Kerala has been responsible for the intense leaching of bases
and consequent increase 1n acidity (Venugopal 1980) pH was positively correlated
with Ca (r = 0 499**) cation exchange capacity (r — 0 485**) base saturation (r
= 0451%) available mtrogen (r — 0428*) and DTPA extractable ron (r =
0 676**) and negatively correlated with organic carbon (r 0 437*) phosphorus
fixing capacity (r = 0403*) DTPA extractable manganese (r — 0 443*) and
water holding capacity (r = 0 425%)

Electrical conductivity (E C ) was maximum for A block (0 118 dSm 1)
and mmmum for E block (0 061 dSm l) The values recorded were very low for all
the soils Higher value of E C 1 A block may be due to the increased fertilizer
addition to this intensively cultivated block However E C values 1n all the blocks

were comung n the non harmful range

452 Available nitrogen (N) (ppm)

In the case of available N maximum value was recorded for F block
(112 0) Minumum value obtained was 84 35 1n D block B block had a value sum

lar to that of D block The values were more or less the same for A and E blocks
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Correlation studies showed a positive correlation of available N with pH (r
0 428*%) and exchangeable calcium (r — 0 542**) and negatively correlated with

exchangeable sodium (r 0 376*) and available phosphorus (r 0 367*)

Bastin (1985) reported that available N content was ranging from 82 01
to 135 46 1n Vellayam series In soils under the present study available N status
vaired within this range The high content of available N 1n the F block may be due
to the litter additton of trees and there was no culttvation also Whereas m other

blocks due to mntensive cropping available N may have been depleted by the crop
453 Organic carbon (per cent)

Highest content by organic carbon was recorded 1n D block (1 06) fol
lowed by E and F blocks The content of orgamic carbon was high 1n all the blocks
except A and B which recorded the values as 0 715 and 0 633 respectively The
organic carbon showed a significant negative correlation with pH (r = 0 437) and

DTPA extractable wron and copper (r  0372*%and r = 0 397* respectively)

Alexander and Duramra) (1968) observed that with an increase i the
hydrogen 1on concentratton organmic carbon content showed an increase This was tn

conformuty with thus result
454 Available phosphorus and potassium (kg ha 1)

The mean value for available phosphorus was maximum for D block
(76 85) and mmmum for F block (9 29) In other blocks the values obtained were
48 90 69 32 61 24 and 51 26 for A B C and E blocks respectively All the blocks

recorded hugher content of available phosphorus except F block This may be due to



83

the continuous addition of fertilizers to all blocks other than the F block where

usually no cultivation 1s practised Nair (1973) also reported similar findings

Highest level of potassium content was obtained for F block with a
value of 336 The least value was obtained n E block (219 33) High content of

avatlable potassium was observed for A B C and F blocks

Available phosphorus was negatively correlated with exchangeable calci
um (r 0 416*) cation exchange capacity (r = () 392*) and available nitrogen (r
= 0 367*) whereas available potassium was posttively correlated with water hold

g capacity (r = 0 436*) DTPA extractable manganese (r — 0 417*)

Banana requires higher amount of potassium than other nutrients In the
B block continuous cultivation of banana 1s going on every year Higher content of
potassium 1n the B block can be explamned by the application of potassium fertthizers
as well as mcorporation of banana trunks to thus block In the F block higher cont
ent may be due to the accumulation of htter Sawant et al (1983) reported that
potassium availability mcreased with the application of compost or paddy straw in
the latenite soils Prema (1992) also reported high content of available phosphorus
and potassium for Banana Research Station Kannara Results of thus study also

agree with this
46 Multiple correlations

Correlations between various physico chemical characters were worked

out and the results are presented in Table 10
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5 Fertility investigation

The soil test values therr classification according to soil fertility rating
fertilizer recommendation (as percentage of the general recommendation) and digital

tertihity code number are presented in Table 11

Regarding the pH values A B and C blocks were grouped under the
ferttlity code number 2 (low) whereas D and E under the code number 3 (medium)
and F block under 4 (medium) Lime has to be applied to all the blocks as per the
package of practices recommendation for each crop since all the soils are acidic n

nature

Concerning the electrical conductivity of the soils all the blocks record

ed low values Hence no deleterious effect upon the crop growth

In the case of organic carbon content A B and C blocks were rated
under the fertility code number 3 (medium) with 97 per cent of the general recom
mendation for mitrogen In E and F blocks the fertslity class number was 4 (medi
um) with a recommendation of 91 percentage for mtrogen D block was grouped
under the code number 5 (medium) and requires only 84 per cent of the general

recommendation

All the blocks except Ay of A and F blocks rated under the fertility
code number 9 (high) for phosphorus which require only 25 per cent of the general
recommendation of phosphorus But the fertulity code numbers of Ay of A and F
block were 4 (medium) and 2 (low) respectively Phosphorus has to be applied as 83

and 106 per cent of the general recommendation for these blocks
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Table 11 Classification of soil test values

Block pH EC Organic Available Available  Fertilizer recommendation Digital
asul carbon phosphorus potassius  as percentage of general fertility

(%) kg ha 1 kg ha 1 recomuendation code
number
R P K

Al 473 0130 0727 15 32 192 87 97 :X] 83 520/344

2L} (0L) {3 H) {4 M) (4 K)
A

AZ 500 0074 0 690 86 06 439 81 97 25 25 520/399
(2L) (0L) (3 H) (9 H) (9 H)

Bl 48 0070 0 702 96 21 442 00 97 25 25 520/399
(2L) (0L) (3 H) {9 H) (9 K)

B

B, 466 0086 0 620 34 96 199 89 97 25 n 520/395
(2L) (oL) (3H) (98) (5 H)

C 4§91 0091 0 753 61 24 266 45 97 25 60 420/396
(2L) (0L) (3 H) (9 B} (6 H)

D 523 0084 106 76 85 241 91 84 25 60 430/596
(3KH) (oL) (5 H) (9 B) (6 H)

E 527 0061 091 51 26 219 33 91 25 b 530/495
(3) (0L (41 (9°8) (54)

3 559 0086 0 90 929 336 00 91 106 37 340/428
(4H) (0L) (4 M) (2 L) (8 H)

The numbers given 1n the paranthesis indicate the fertility code numbers (0 to 9)
The letters L M and H represent low medium and high levels of nutrient content
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In the case of potassum Ao of A and By of B were rated under fertility
code number 9 (high) Hence these blocks require only 25 per cent of the general
recommendation For C and D blocks fertlity code was 6 (medium) and require 60
per cent of the general recommendation E and B, of B block came under the fertilh
ty code number 5 (medium) with a recommendation of 71 per cent A of A block
requires 83 per cent while F block requires only 37 per cent of the general recom

mendation

Digatal fertility code numbers were also calculated For coding the soil
test values the codes for the soil texture and other soil test values was wntten begin
ing with the code number for texture followed by pH and electrical conductivity
Then an oblique line followed by code numbers for organic carbon available

phosphorus and potassium as given by Nambiar et al (1977)

Ramamoorthy and Velayudham (1972) have nghtly pointed out that the
rate of fertillizer dozes to be applied for a particular crop requires greater accuracy m
fertilizer adjustments to soil test data inorder to make them as economical as posst
ble Ghosh and Hassan (1976) reported that scient:ific as well as economic approach
could imply the use of plant nutrients according to the actual need of the situation

which can best be judged through soil tests

Based on the soil test values fertilizer recommendations for various

crops are given n the Table 12

According to the soil test values nitrogen fertilizers can be reduced by 5
to 10 per cent Application of phosphatic fertilizers can be reduced by 75 per cent in

most of the blocks In the case of potassium also two blocks need only 25 (A, ot A



Tabe 12 Recommendauon of f it

ers acco ding ovanou o

————— ———

Fertilizer reco

e .40

est a es

year

Block Crop Variety Recomendation ation o percenta e Recont ended dose Lime FYM
“n P N of gencral recommend » h
ation _—
)4 1S
2 3 4q 5 6 8 S 10 11 12 13 14
Al Coconut Hybrids 1 00 0 50 2 00 97 83 83 0 g7 0 415 1 66 Lime 1 00 15 to 25
kg/palm/ irrigated ApTil-t ay (June-July
year Rainfed 0 50 0 32 1 20 0 485 0 266 0 9% 9504—0 50
{August
Septenmber)
R, Banana endran 190 115 300 184 3 28 75 75 10 g/
{e/pant/  parayankodan 100 200 400 97 25 25 970 500 2100 plant at
Other varieties160 160 320 155 2 40 80 the time of
200 200 400 194 50 oo planting
Bl danana Similar to A, 97 25 25 samilar to Az
g/plant/
annum
Tapioca H ST & H 226 75 75 75 72 15 18 73 18 75 1 kg/plant
(kg ha 1) K 165 sree
sahya Sree lo0 100 100 97 0 25 0 25 0
visakham
M 4 & Local 50 50 50 48 50 12 50 12 S0
32 Coconut Hybrids 1 00 0 50 2 00 97 25 7 0 57 0 125 1 42 As given
kg/palm/  irrigated) for Ay
year Rainfed G 50 032 1 20 0 485 0 08 0 852
sanana endran 190 115 300 97 25 71 184 3 28 75 213 Similar
agéﬁ;a“"'/ Palayankodan 100 200 400 S7 0 50 00 284 to A,
Cther 160 160 320 150 40 227 2
varieties 200 200 400 194 50 284
[ Banana endran 190 115 300 184 3 28 75 180
;%ﬁj“‘/ Palayankodan 100 200 400 97 25 60 970 50 © 240
Other 160 160 160 155 40 g6
varieties 200 200 200 194 50 120
Vegetalles o the general recomnended dose apply 97% of nitrogen 25 of phosphorus 604 of potassium
D Tapioca H 97 & H 226 75 75 15 63 18 75 45 0 As glven
(kg ha L} H 165 Sree 100 100 100 84 25 50 B84 2500 600 for By
sahya Sree
visakham
N=-4 & Local 50 S0 50 42 12 50 300
Banana Nendran 150 115 300 159 &0 28 75 180
{o/p a0t/  palayankodan 100 200 400 B4 50 0 240 As given
other 160 160 320 134 40 40 192 for A,
varieties 200 200 400 168 50 240
E Peoper {General 50 50 150 g1 25 7 45 50 12 30 106 S50 10 kg/
g/ ie/ recommendation plant/
yearcs year
ango 500 360 750 91 106 37 455 381 50 277 So 25 xg/
10 yeras) plant
g plant/
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and By of B) and others requure 37 (F block) 60 (C and D blocks) 71 (E block) and
83 (A of A block) of the general recommendation Phosphatic fertilizers are very
costly By reducing 1t s amount we can save the cost of mputs and hence cost of
cultivation can be reduced considerably Simularly large amount of potassum also

can be saved,thus cost of cultivation can be reduced considerably

A tendency of decreasing the yield of banana has been reported in this
area This may be due to the excess application of chemical fertilizers than the re
quired level The accumulation of any nutrient 1n the soil can deter the uptake of
other nutrients due to the antagomstic effect Phosphorus may have such a pro
nounced effect upon the availability of other nutrients which can cause a decline 1n
yteld Luxurious consumption of potassium also lead to the imbalance of other nutr1
ents 1n the plant and metabolic acttvities may be affected A decreased resistance of

plant to pests and diseases especially attacking roots 1s reported

The approach suggested 1n the nterpretation of soil test data and formu
lation of fertilizer recommendation will 1n a large measure help to achieve the de
swed adjustments to sosl test data as well as to evolve an economical fertilizer

dosage warrented by actual needs of the situation
6 Nutnent mdex and soil fertility map

Nutrient indices were calculated by the method suggested by Biswas and

Mukherjee (1987)

Number of soil examples falling n the category of low medium and
high status were given weightages of 1 2 and 3 respectively The number of soil

samples falling n the category of low medium and high were multiphed by 1 2 and
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3 respectively and the sum 1s found out By dividing the sum by total number of
samples nutrient 1ndices were calculated for each nutrient Arbitranly chosen an
mdex below 1 515 low between 1 5and 2 515 medium and above 2 51s hugh

A soil fertility map can be prepared by plotting the value of nutnent index on an

outline map of the area

Nutrient 1ndices for different blocks were calculated and presented in

Table 13

Nutnent index of Ay of A block was medm for N P and K
whereas 1n A5 of A biock and B of B block the indices were similar Index
for N was medmm and lagh for P and K By of B C D and E blocks had
medium 1ndices for N and K and high for P In the case of F block indices
were medium low and high for N P and K respectively

Based on the nutnent mdex values fertility map of Banana Research

Station Kannara was drawn (Fig 5)
7 Sotl classification (Table 14)

The classification of pedons under taxonomy upto the subgroup

level have been attempted (Soil Survery Staff 1987)

The first profile 1n the A block belongs to the order Entisol Entisol have
little or no evidence of development of pedogenic horizons The first profile being
located 1n the flood plam flooding and deposition of soll matenial occur dunng ramy
seasons This may be the reason for the absence of diagnostic horizon The sub

order 1s Orthents whuch are the Entisols on recent erosional surfaces Great group 1s
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Table 13 Nutrtent mdices of the soil samples

Block Nutrient indices
N P K

Aq 196 M 193 M 200M
A

Ay 192M 296 M 321H

By 191 M 300H 300H
B

By 200M 261 H 206 M
C 200 M 277TH 250M
D 200M 300H 209M
E 200M 300H 20M
F 200M 140 L 2 70H

L M H indicates low medinm and high levels respectively
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Table 14 Classification of pedons according to soil taxonomy

Profile  Order Suborder Great group Subgroup

No

I Entisol Orthents Troporthents Typic Troporthents
I Alfisol Udalfs Kandmudalfs Rhodic Kandudalfs
I Alfisol Udalifs Kandmdalfs Typic Kandiudalfs
v Alfisol Udalfs Kandwdalfs Typic Kandadalfs
v Alfisol Udalfs Kanddalfs Typic Kandiudalts
VI Alfisol Udalfs Kandiudalfs Typic Kanddalfs
vl Alfisol Udalfs Kandiudalfs Phnthic Kandiudalfs
VIII Inceptisol Tropepts Eutropepts Typic Eutropepts
IX Alfisol Udalfs Kandiudalfs Typic Kandiudalfs
X Alfisol Udalfs Kandiudalfs Typic Kanddalfs
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Troporthents which are characterised by 1someric or warmer temperature regime are
not dry in some or all parts of the moisture control section for as many as 90 cumu

1 matl subhorizons The sub

lative days in most years and EC values < 2 dS m
group 1s Typic Troporthents smce this profile do not have a layer 1n the upper 75 cm
that has texture finer than loamy fine sand and a hithic contact within 50 cm of the
soil surface It 1s usually seen on a surface that 1s actively erodic  Soils are normally

acidic and clay fractton has moderate or low activity

The profile Py (A block) P3 P4 and P5 (B block) Pg and Py (C
block) Pgq (E block) and P (F block) belong to the order Alfisol suborder Udalfs
great group Kandiudalfs and subgroup Typic Kandiudalfs

The partrcular characters that helped to classify the soil under the order
Alfisol are they do not have a fragipan base saturation by sum of cations 1s 35 per
cent or more at a depth 1 8 m below the soil surface Epipedon has a sandy or sandy
skeletal particle size throughout and 1s > 50 cm thick The suborder 1s Udalfs which
are brownish or reddish more or less freely drained and have udic moisture regimes
and warmer temperature regimes The great group 1s Kandidalfs and except for Py
subgroup 1s Typic Kandiudalfs which do not have an epipedon that 1s 50 cm to 100
cm thick 1f particle size class 15 sandy throughout and do not have mottles that have
chroma of 2 or less within 75 cm of the soil surface These have an Ap horizon
which has a colour value 4 or more dry or 6 or more after the soil has been crushed
For Py the subgroup 1s Plinthic Kandidalfs which have a horizon within 150 ¢m
from the surface that has >5% plmthite by volume which 1s the only difference
from Typic Kandiudalfs



Plate 1 Pg of B block belonging to the order Alfisol
Plate 2 P of C block belonging to the order Alfisol
Plate 3 Pg of D block belonging to the order Inceptisol
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Pg belongs to the order Inceptisol suborder Tropepts greatgroup Eutro
pepts and subgroup Typic Eutropepts Inceptisol do not have a spodic argilhc
natric or oxic horizon unless 1t 15 a buried horizon or 1s an intermittent horizon that
occupies less than half the area of each pedon Do not have plinthite that forms a
contmnuous phase within 30 cm of the sotl surface have an ochric epipedon and do
not have an aridic mossture regime Tropepts are brownish to reddish more or less
freely dratned have an isomeric or warmer temperature regime FEutropepts have
50% or more base saturation throughout all subhorizons between depths of 25 cm
and 1 m have a udic moisture regime do not have a horizon contamning soft
powdery secondary lime within 1 5 m of the soil surface Typic Eutropepts do not
have a layer n the upper 75 cm that has texture finer than loamy fine sand that 1s as
much as 18 cm thick or has a bulk density of 0 98 cm or less 1n the fine earth trac
tion Do not have mottles that have chroma of 2 or less within 1 m of the soil sur
face 1f mottled horizon 1s saturated with water Have content of organic carbon that
decreases regularly with depth and reaches a level of 0 2 per cent organic carbon or

less within 1 25 m from the so1l surface

The present study points out some of the significant informations about
the taxonomy and fertility nvestigation of soils of Banana Research Station Kan
nara The fertility status of the soils of ewh blocks were assessed which helped to
evaluate the nutrient status of this area and to recommend the amount of fertiizer
needed to supplement the nutrient supply in the soil Hence it was possible to

recommend the actual amount of nputs required for the maximum returns
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SUMMARY

Present mnvestigation aims at the taxonomy and fertility investigation of
the soils of Banana Research Station Kannara Profiles as well as surface samples

were collected and analysed

For the profile samples ntensity of the colour increased with depth and
texture showed variation but i general the clay content increased with depth Soil
i all blocks were deep Apparent density of various blocks were found to be almost
similar In profiles Pg Pg and Py the apparent density increased with depth but
there was a slight decreasing trend 1n other profiles Higher bulk density values were
observed A decrease i the bulk density with depth was noted generally A decreas
ing trend was observed for maximum water holding capacity values with the depth
Clay and silt fractions were associated with this property A decreasing trend of pore

space with depth was observed

Soils were acwdic 1n reaction and low 1n the electrical conductivity
Organic carbon and total nitrogen content showed a defimite decrease with the depth
of the profile Total PyO5 content was found to be lower than total K5O content
Low reserves of total nutnients were reflective of the parent material with few

weatherable minerals from which these soils were derived

Intermediate layers showed maxtmum accumulation of sesquioxides and

the content of sesquioxide was very Iugh for all the samples analysed Predomtnant
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cation was calcium followed by magnesium A general increase was observed with
depth for cation exchange capacity as well as effective cation exchange capacity The
low values of effective cation exchange capacity for the surface layer samples sug

gest the adoption of proper management practices to prevent the leaching loss

The oxalate extractable iron (active ron) content was very low whereas
dithiomte extractable iron had a much lugher value The higher proportions of Feyq 1s
an mdication of greater silicate weathering Distribution of total iron content was

quite wrregular

For the surface samples wide variation 1n the texture was observed from
block to block The texture varted from silty to sandy clay loam Sigmficant pos:
tive correlation was observed for the clay content and waterholding capacity whereas

silt and organic carbon failed to show any nfluence on mossture retention

Exchangeable alummmum showed higher content than exchangeabile
hydrogen for all the soils in general Among the cattons calcium content was the
tughest followed by magnesium Cation exchange capacity showed a variation of
4 37 to 5 53 and the effective cation exchange capacity values were almost similar to

these values

The phosphorus fixing capacity for all the soils analysed were tound to
be high DTPA extractable micronutrients were more than adequate Values record

ed for copper and zinc were low compared to iron and manganese

According to the soil test values nitrogen fertilizers can be reduced by 5
to 10 per cent and phosphatic fertilizers by 75 per cent 1n most of the blocks In the

case of potassium also two blocks need only 25 (Ay of A and B; of B) and others
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require 37 (F block) 60 (C and D blocks) 71 (E block) 83 (Aj of A block) per
centage of the general recommendation The surface soils were acidic and low m

total salt content

As estimated by the nutrient mdex values content of organtc carbon was
found to be medum Available phosphorus was high for Ay of A B C D and E
blocks For A of A phosphorus content was medium but for F block the avaglfxble
phosphorus was low Available potassium content was high for A, of A _I}l_of B
and F blocks medum for Aj of A By of B C D and E The fertility map of the

Banana Research Station was drawn

The soils of vanous blocks were classified and according to soil taxono
my P| (A block) belongs to the order Entisol Py (A block) P3 P4 end Ps (B
block) Pg and Py (C block) Py (E block) and Pyq (F block) belong to the order
Alfisol and Pg (D block) belongs to Inceptisol

By the present study the nutnient status of each block was assessed and

actual amount of mput required can be recommended for maxtmum return
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PROFILE I
Location

Topography

Drainage

Ground water table
Land use

Remarks

Honzon Depth (cm)
A, 0-11

Arq 11 20

Ag 20-72

By 72106

APPENDIX 1

Description of so1l profile

A block Banana Research Station Kannara
1 3% slope 1 east west direction foot slope

Ponded run off very slow erosion impermeable drain
age occassional flooding

2 5 metres
Coconut and banana

Soil are, very deep with Iittle coarse fragments Fme to /
coarse porosity and no cutans were visible

Description

Dark reddishbrown (5YR 3/3) clay loam medium week
subangular blocky very friable sticky plasic few
fine roots impermeable dramnage clear smooth bound

ary

Dark reddish brown (5YR 3/3) clayloam medium size
moderate subangular blocky friable sticky plastic
few fine roots mmpermeable dramnage clear smooth
boundary

Duskyred (2 5YR3/2) siltyclay medum weak subangular
blocky friable sticky plastic few coarse roots

gradual wavy boundary

Yellowishred (SYR 4/6) sandy clayloam medium weak
subangular blocky friable slightly stlckyj shghtly /
plastic diffuse wavy boundary



By 106 140

B22 140-165+
B3 165+
PROFILE II

Location

Topography

Dramage

Ground water table
Land use

Remarks

Horizon Depth (cm)
Ap 0-13

Ap BB

Ay 3160

Yellowssh red (SYR 4/6) sandy clayloam medum size
moderate subangular blocky, friable slightly sticky
shghtly plastic diffuse wavy boundary

Reddishbrown (5YR 4/4) sandyclay medium weak subang
ular blocky friable sticky plastic

Reddishbrown (5YR 4/4) sandyclay medmumweak subang
ular blocky frable shghtly sticky shghtly plastic

A block Banana Research Station Kannara
8 to 15% gradient 50 to 150 m length foot slope

Medium well moderate erosion slow run off no flood
ing

More than 10 metres
Coconut

Soils are very deep with coarse fragments (gneissic
gravel) at a depth of 90-116 cm fine to coarse porost
ty patchy thin cutans visible at lower depth

Description

Duskyred (2 5YR3/2) siltyclayloam veryfine granular
very friable shghtly stcky shghtly plastic few
coarse roots clear smooth boundary

Dark reddishbrown (2 5YR 3/4) clayloam fine granular
friable sticky plastic few very fine roots clear wavy

boundary

Darkred (2 5YR 3/6) clayey medium weak subangular
blocky frable sticky plastic few fine roots gradual

wavy boundary



B,  60-90

By 90 116

B, 116133+

PROFILE 1II

Location

Topography

Dramnage

Ground water table
Land use

Remarks

Honizon Depth (cm)
Ap 015

Ay 1532

B, 3272

Dusky red (10R 3/4) clayey medum moderate subangular
blocky friable sticky plastic few fine roots gradual

wavy boundary

Dusky red (10R 3/4) clayey medium moderate subangular
blocky friable sticky plastic few fine roots distinct
wavy boundary

Dark red (10R 3/6) clayey medium moderate subangular
blocky firm very sticky very plastic gneissic gravel
present few thin patches of cutans visible

B block Banana Research Station Kannara
8 15% slope m east west direction

Very slow run off very slow eroston medmum well
dramnage

More than 10 metres
Banana and tapioca

Deep soil with fine gravel and coarse fragments at a
depth of 3279 cm Very fine common porosity No
cutans visible

Description

Dark reddish brown (5YR 3/3) siltyclay medium weak
subangular blocky very friable slightly stcky coarse
roots common clear smooth boundary

Strong brown (7 5YR 4/4) silty clay moderate medium
subangular blocky friable shghtly hard shightly
fastic few fine roots abrupt smooth boundary

Strong brown (7 5YR 5/8) silty clay moderate medium
subangular blocky frable plastic very fine few
roots abrupt smooth boundary



By, 72105

By 105 120

PROFILE IV

Location

Topography
Dramage

Ground water table
Land use

Remarks

Horison Depth (cm)
Ap 0-26

A 2643

B, 4389

By 89106

Strongbrown (7 5YR 5/8) clayloam moderate medium
subangular blocky friable plastic very fine few roots
abrupt smooth boundary

Strong brown (7 SYR 5/8) clayey moderate medium subang
ular blocky friable plastic

B block

Foot slope 3 8% gradient
Medium well no flooding
5 10 metres

Banana

Deep soils wath Iittle coarse fragments fine to coarse
porosity cutans are visible at lower depth

Description

Darkbrown (7 5YR3/2) siltyclayloam very fniable weak
medim subangular blocky shghtly sticky shghtly
plasic medmum common roots gradual wavy bound

ary

Dark brown (7 5YR3/2) clayloam friableweak medium —
subangular blocky snck)} plastic few coarse roots
clear wavy boundary

Dark reddish brown (SYR 3/3) sandy clay very friable
moderate medmum subangular blocky sticky plastic
few fine roots gradual wavy boundary

Brown (7 5YR4/4) sandyclay very friable moderate medum
subangular blocky sticky plastic gradual wavy
boundary



PROFILE V

Location B block

Topography Foot slope !

Drainage Medium well run off also medim well occassional
flooding

Ground water table More than 10 metres

Land use Banana

Remarks Medum deep soils on colluvium parent material very
slow erosion

Honzon Depth {cm) Description

Ap 0-19 Darkreddishbrown (5YR3/3) clayloam firm medwm

coarse moderate medium subangular blocky shghtly
sticky shghtly plastic fine roots common clear
smooth boundary

Aq 19-40 Dark reddish brown (SYR 3/4) siltyclay shghtlyhard firm
moderate medmum subangular blocky sticky plastic
few fine roots clear wavy boundary

By 40-70 Dark reddish brown (5YR 3/3) mottle colourreddish yellow
(7 5YR 6/8) silty clay shghtly hard very firm
coarse moderate subangular blocky stcky plastc
diffuse wavy boundary

Bis 70 100 Dark reddishbrown (5YR 3/4) slty clay,shghtly hardextreme /
ly firm coarse ,moderate ,subangular blocky shghtly
plastic, diffuse wavy boundary

B3 100-140 Dark reddishbrown (5YR 3/3) silty clay,shightly hard firm /

fine medwum porosity moderate)coarse)subangular /
blocky sticky plastic



PROFILE VI
Lo_ﬂ:atlon
Topography
Dramnage

Ground water table
Land use

Remarks

Horzon Depth (cm)
Ap 0-32

Ay 3243

B, 4374

B, 4115

PROFILE VII
Location
Topography
Drainage

Ground water table

Land use

Cblock |

Foot slope 3 8% gradient
Medmum well no flooding
5 10 metres

Banana

Deep souls with little coarse fragments Fine to coarse
porosity

Description

Reddishbrown (5YR4/4) clayloam medmuumweak subangular
blocky slightly plastic very frniable fine coarse few
coarse roots gradual wavy boundary

Brown (7 5YR 4/4) silty clayloam medium moderate sub
angular blocky shghtly plastic loose very friable
abrupt wavy boundary

Darkred (2 5YR3/6(r) siltyclayloam medmmstrong sub-
angular blocky shghtly hard firm shightly plastic
gradual smooth boundary gravel present

Strong brown (7 5YR 5/8(r) siltyclay medium strongsubangu

lar blocky hard very firm shghtly plastic fine
grave] present

C block

Foot slope 3 8% gradient

Medium well no flooding very slow eroston
More than 10 metres

Banana vegetables



Remarks

Honizon Depth (cm)

Ay 0-28

By 2849

By 4967

By, 67114

By 114145

PROFILE VI
Location
Topography
Drainage

Ground water table
Land use

Remarks

Deep soil with coarse fragments at a lower depth
plinthite and yellowish mottles at Jower depth

Description

Yellowishred (5YR5/6) silty clay loam medum weak sub
angular blocky shghtly hard friable sticky plastic
fine coarse porosity few fine roots clear smooth

boundary

Strongbrown (7 5YR 5/8) clayloam medmum moderate
subangular blocky shghtly hard firm sticky plastic
gradual wavy boundary

Yellow (2 5YR7/8) siltyloam medum strong subangular
blocky hard firm stcky plastic gradual wavy
boundary fine gravel present

Red (2 5YR4/6) silty clayloam medmmstrong subangular
blocky hard very firm sticky plastic diffuse wavy
boundary fine gravel present

Red (2 5YR5/8) silty clayloam medmumstrong subangular

blocky, hard very firm sticky plastc fine gravel
present

D block

Foot slope less than 3% gradient
Well dramned

5 10 metres

Tapioca Banana

Deep so1l brown colour predominant 1ntensive cultiva
tion practices



Honzon Depth (cm) Description

Ap 0-19 Brown (7 5YR4/4) silty clayloam medmmjmoderatejsubangu |
lar blocky, soft friable shghtly sticky slightly plastic
fine roots common clear smooth boundary

Aq 19 47 Brown(7 SYRS5/4) silty clayloan}medlum moderate sub /
angular blocky shightly hard friable shghtly sticky
shghtly plastic very fine few roots clear smooth
boundary

Bq 47 69 Brown (7 5YR4/4) silty medium moderate subangular
blocky shghtly hard very friable shightly sticky
shghtly plastic gradual smooth boundary

By 69 90 Dark reddish brown (YR 3/3) siltymedium weak subangu |
lar blocky shightly hard very fmable shghtly sticky
shghtly plastic gradual wavy boundary

Byy 90-135 Dark reddishbrown (5YR 3/4) silty medium weak subangu
lar blocky shightly hard very friable shightly sticky
shghtly plastic

PROFILE IX
Location E block
Topography Foot slope 1-4% slope
Drainage Well dramed
Ground water table Withun 5 10 metres
Land use Pepper
Remarks Deep soil soft mot much corase fragments
Horzon Depth (cm) Description
Ap 025 Darkbrown (7 5YR3/2) siltyclayloam medium weak

subangular blocky loose friable shghtly sticky
shightly plastic medmm roots common clear smooth
boundary



B, 2556

By 5673

By 73109

PROFILE X
Location
Topography
Drainage

Ground water table
Land use

Remarks

Honzon Depth (cm)

Ap 034

B; 3448

B, 48104

By, 104118

Brown (7 5YR4/4) siltyclayloam medmum moderate sub- /
angular blocky, soft friable shightly sticky shghtly
plastic gradual wavy boundary

Yellowishred (5YR4/6) siltyloam medmum weak subangu
lar blocky soft friable sticky shightly plastic gradu
al wavy boundary

Dark reddishbrown (5YR 3/3) siltyloam medium weak
subangular blocky soft very friable shghtly sticky
shightly plastic

F block

Foot slope 5% gradient

Well dramed

Within 15 metres

Mango trees

Laterisation 1s evident Not much cultural operations

Description

Strong brown (7 5YR5/6) siltyloam medium weak subangu /
lar blocky, hard friable sticky plasuc medm few
roots gradual wavy boundary

Yellowishred (SYR 5/8) siltyclayloam medum weak
subangular blocky very hard firm sticky plastic
clear wavy boundary

Yellowishred (SYR 4/6) red (2 5YR 4/8 (r) siltyclay |
medum, moderate,subangular blocky very hard firm
sticky plastic coarse fragments present gradual wavy

boundary

Yellowssh red (5YR 4/6) red (2 5YR 4/8(r) silty clay
medium  strong subangular blocky very hard very
firm sticky plastic coarse fragments present
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ABSTRACT

Taxonomy and fertility mvestigation of the soils of Banana Research |
Station Kannarab was the main mtenston of the present investigation Representative
surface soil samples‘i ggﬁected from each block of this research station namely A
B C D E and F for mvestigating the fertility status of soil Profiles considered for
the study were P; and Py 1n A block P3 P4 and P5 1n B block Pg and P; mn C
block Pgin D block Pg in E block and Py n F block Profiles were excavated to
study the characteristics of each of the honzons 1 the soil profile and classify the

soils of each block

After the collection and preparation of soif samples) laboratory analyses

were carried out as per the standard methods

With an increase 1n depth profile samples showed an ncreasing intensity
of colour of the horizons and increase 1n clay content whereas a decreasing trend
was noticed for apparent density absofute density water holding capacity and pore

space
Soilswere acidic and low electrical conductivity values were observed

Organic carbon and total mitrogen decreased with dpth Total PyOg
content was lower than total KoO Low reserves of total nutrients were observed for

other elements also



Sesquoxide content was very high and intermediate layers showed

maximum accumulation

In surface as well as profile samples the predominant cation was calcrum

followed by magnesium
A general increase of CEC and ECEC with depth was observed

Oxalate extractable wron content was lower than the dithionite extractable

won Distribution of total iron was wrregular

Surface soil showed wide variation in texture Clay content showed
significant posittve correlation with water holding capacity whereas stlt and orgamc
carbon failed to 1mpart any nfluence upon the same Phosphorus fixing capacity was
high for all the samples DTPA extractable micronutrients were more than the

adequate amount

Based on the soil test values fertilizers were recommended for various
blocks Nitrogeneous fertilizers can be reduced by 5 to 10 per cent Application of
phosphatic fertilizers can be reduced by 75 per cent 1n most of the blocks Potassium

fertilizers can also be reduced considerably
Nutrient mdices were calculated and a soil fertility map was drawn

Classification of pedons of various blocks according to soil taxonomy has
been attempted and found that Py of A block belongs to the order Entisol Py (A
block) P3 P4 and Py (B block) Pgand Py (C block) Pg (E block) and Pip @
block) belong to the order Alfisol Pg of D block belongs to the order Inceptisol



By this investigation, the classification of soil profiles were done and the
fertility status of each block was found out. In accordance with the soil test values,
fertilizer recommendations were made. Thus, by reducing the inputs, cost of cultiva-

tion could be reduced considerably.



