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INTRODUCTION T

The age 0ld adage "Forests are the wealth of a
country" is doubly true of Kerala, Forests cover an
area of about 10,640 sq. kilometers of this State which
is approximately 27.4 percent of the total land area.
Timber trees of great economic and commercial importance
are found in these forests which contribute about $ crores
of Rupees amnnually to the State exchequer,

Porests are confined to the easterm half of the
State occupying mainly the rolling plaeins and mountains
of the ¥Yestern Ghats. They stretch from one end of the
State to the other and merge with the forests of the ad=
Joining ¥adras and Mysore States. The whole foresit area
is traversed by a mnet work of streams and¢ rivers. The
heavy rainfall whic%)is fairly well distributed in the
two monsoons, ooupled with the hot humid conditions due
t0 the equatorial position of the State, provide very
congenisl conditiona for the luxuriant growth of forests,

Different types of foreets are found in Kerala mainly
beceuse of differences in altitude and the consequent
varietion in rainfall and temperature. The tropical ever-
green, moist deciduous and shola forests are the most
prominent types end occupy the largest area.

The tropical evergreen forests represent the most

lwxriant type of vegetation in Kerala and develop under



heavy rainfzll, high humidity ané a short dry season,

This type of forests is found in elevations ranging from
240 +o 1050 m. The averzge rainfall of the evergreen
forest areas is 350 cm., but this type also occurs in
areas with rainfall as low as 200 cm., The specizl feature
of these forests is that the leaves of the trees are always
green snd last for more then a year., Except in rare cases
end under exceptional circumstances the trees are never
leafless. 7These forests conteln a greater number of trees
and a larger varlety of specles than the other types. 3Buib
as compared to the declduous type of forests, the useful
species of trees in the evergreen forests is relatively

low., Hopes parviflora (Konga), Dysoxylum melsbaricum (Agil),
Vitex altissime (Myla), Artocoarpus hirsute (Anjil) and

Artocarpus integrifolia (Pilavu) are the main species of
trees present in these forests.

Hoist declducus type of forests usually oecurs in
areas of lower elevaetion and lesser rainfall than are re~
quired for the q§velopment of the evergreen forests. The
composition in these forests is mixed and irregular,
Teonomically, this type is the most importent as valuable
trees like Tectona grandis (Teek) and Delbergis latifolia

(Rosewood) are obtained from these forests,
Shola is a closed evergreen forest in which the
trees are short and rarely exceed 50 to 60 feet in height.

They are mostly disbtributed on the rolling downs of the



hiils, at the heads of streams where there is good
drainage end sufficient wolsturs. Sholas enjoy a cool,
pleasant climate, the temporature ranging from 65°F to
80°F with high humidlty. The amwal rainfall varles fron
300 to over 500 cm. There in a comslierable adnixture of
gpecies in these forests and they consist chiefly of
Actinodaphne hookeri, Beuhinias xscemosn, Cinnanomun
sulphuratum ¢tce which are of litile economic laporiance,
There 1s regular addition of leaf litier to the floox of

these forests, but it undergoes such rapid decomposition
that there ie no visidle accumulation of humue on the sur~
face, The donme atend of trees and the heavy leaf fall
effectively cover and prodect the soll from erosion in
theoe foresta,

The growing demnnd for waod, pariicularly for ine
dustrisl purpceses, urderlines the need for bringing new
area\a undcr fovests and fox incvessing the productivity
of the exioting forest land. Tree plenting cempalpms,
such as, "Wenaoohotsova® are atvempts at ovreating pudlie
interest in trees snd fersstry and thue aim al ultimately
ineressing our forest avea. o enhence the productivity
of the existing foreat lond, tho sccoepied policy i to
gradually convert sizable avens of the mixed foreats into
pures plantations of econonmically velunble species like

Peak, “uoalypius, Bombax and Mahagony.



Phe rising demand for natural rubber and other
plantation products and the acute need to oonsexrve foreign
exchange heve compslled the Government to convert forests
containing trees of little economic value into plantations
of rubber, tea, coffee ete. Wherever climate and ele~-
vation are favourable, spice crops like cardemom are being
grown in forests without destroying the stand of trees.
Detailed examinatlion of forest soils to assées their
sultability for growing different species of trees and
crops is, therafore, a pre-requisite for successful imple-
mentation of such development programme.

It has been obmerved that when large scazle deforest~
ation and subsequent afforsiation are underiaken, tree
growth is sometimes pocr and plantations fail to thrive,
There are indications thet clearfelling the natural
forest and planting the area with a pure crop may hasten
laterisation and possibly lower the fertility of the soil.

Very 1little rork hes been done hitherto om the forest
s0ila of India. A few studles have been carried out on
the so0ils of the Himalayan region, but the forest soils
of Peninsular India have received hardly any attention.
The pregent investigation is perhaps the first attempt at
a systemaitlc study of the different types of forest soils
fourd in Kerala State, Its main objectives ares=

(1) to study the morphologicel features, physico-
chemleal characters end the fertllity status of the forest



soils of Kerale representing different vegetational typess
and

{2) to zssesz the extent of soll deterioration due to

deforestation and conversion into plantetions.
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REVIEW OF LITERATURE S LIBRA
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Kellogs et gl (1957) defined forest land as “land
bearing a stand of trees et any age or stature, including
seedlings and of species attaining e ninimum of & feet
average height at meturity or land from which such a stand
has been removed, but which has not been put to any other
use',

1. Clinate and growth of forests:

Villeneuve (1946) stated that in genersl, temperature
and precipitation determirne the forest regions and the
composition of the forests.

According to Coile (1952), ¢limate expressed as
inches of rainfall, number of frost free days per year,
or defined indirectly by latitude and longitude is corre~
lated with the growth of forests, independent of soil
factors.

Waheedkhan and Yadav (1962) held the view that
althougzh there are numerous factors which govern the
growth of forest vegetation, the physieal and chemical
nature of the soil is perhaps only next o the factor of
climate in determining the distribution of natural
vegetation.

Chondragekharan (1962) consldered that the different

types of vegetation met with in Kerala are due to difference
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in altitude and the consequent variations in rainfall
and temweralure,.
2, 801l end growth of Forests:

In Hadhys Pradech, Troup {(1921) observed &
superior growth of teak on soills formed from trep
formation, metamorphic rocke and Vindhyan sand atones.
Teak grows well on these sedlimentary rocks which are
leached least by the setion of water,

Haig (1929) found that the site index of red pine
in Comnectiocut inorcased as the percenbtage oL the finer
fractions (s5ilt plus clay) increased in the 4 horizon.

Hickok et al (1931) noted a low degree of co\z}reg\
lation between site index and Individual soll attribute;:‘\\‘
such as, soil serieg, texture and the charactexr of the
Ao horizon and of the sub soil for rod pine in Connceticut.
They also found no rvelation between the acidity of any
soil horizon and site index. But a betiter correlation
was ohserved with totel nitrogen end site index.

Helverg (1941) reported that height growth of
forest trees commorly planted in Hew¥ork was greater on
mll soils than on more humus types,

Zunt (1939) found no correlation between site
index of cak and verious soil cnnracteristics cesociated

with fertility, viz., Sotal nitrogn, exchangeeble calclun,



available potassium, avairlable phosphorus and total
exchangeable bases.

Diebold (1935) concluded from a study of the
relationship vetween soil types and forest site quality
in East Central and South Central NewYork +that deep,
well drained solls with an alkaline influence in the
sub soil were best for the natural hardwood forests .
whereas shallow soile and those with poor internal drainage
were of low quality for the local hardwoods.

Donahue (1939) observed that poor internal drainage
was related to faillures or %o poor growth in coniferous
plantations.

Stoeckeler (1948) found soil texture as measured
by the amount of silt and clay in the A and B horizons
combined to be an important factor affecting site quality
of aspen.

Livingston (1949) studying the relaiilon between -
s0il properties and the natural occurrence of forest and ;//
grass land communities in Colorado has reported that the 7
former occur on coarse textured soils with a conglomeratgf
substrate, whereas the latter occur on adjacent fine
textured soils.

Alatonen (1950) showed that there is fairly good

correlation between forest type and soil texture on the



one hand and profile characteristies on the other.

On the basis of detailed examination of soil samples,
Bhatia (1954) found a direct correlation belween teak
growth and soil fertility factors, such as, pH, exchangeabl
caleium, magnesium and phosphorus, but no direct corre-
lation was oblained for nitregen, organic matter and
carbon-nitrogen ratioc,

Thomas (1955) stated that although the climatic
factor is of major importance, the soil factor may become
the determining one in the distribution of tropicel
forests. Forests are the cause rather than the effect of
fertility in tropical forest soils.

5. Ehysicel properties and their relationship to soll
formations

Engler (1919) observed that the volume weight of
soil will be lower for surface soll from mixed forest
gtands then for soil from ceritain pure stends. He has
also pointed out that the porespace of solls supporting
mixed stands may be somewhat higher than that of those
supporting pure stands., The porespace of agriculiural
and pastural soils is lower than that of adjacent forest
goils.

Burger (1923) reported that the porespace of forest
golls veried from 28 to 69 percent, while Albert and
Penschuk (1926) found that it rangd from 37 to 63 percent,
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Gulisashvili and Stratanovitch (1935) concluded
that in the Leningrad region, total andé non-capillary
poroslty were the most importent physicel properties of
forest solls. They found that low air capacity was
assoclated with poor growth of trees.

Sen and Beb (1940) showed that heavy soils have
the highest ingition lcsses, moisture contents, sticky
points etc. Volume expansion, appasrent and real specific
gravity and the tota) exchangeable bhases, however, bear
no relation to the clay contents. The loss on ignition
is a better index of the colloid oontent of laterite and
red soils than the percentage of clay. Physical constants
are influenced more by their content than by the composition
of the clay.

4. Physical factors and their infiuence on chemicel

weathering in tropical soilg:
TDear (1955) emphasised that for movement of clay -

from surface horizoms to lower horizons there must be two
conditions, viz., dispersion of clay in the surface
horizons and its flocculation in the lower horizons.
Even under excemsive water supply, the cley migrates to
low depthe of 3 to 5 feet because of the fluctuating
condition of the ground water table. Cley movement
takes place only efter a sustained perlod of rainfell

and plent growth conditions that induce & lowering of
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the concentration of the soil solution and therefore
also a stete of dispersion.

Schaufelberger (1955) studying the formation of
clays in tropieczal solls suggested that montmorin groups
are formed 1in basins having impeded leaching of bases,
kaolinite clays are formed in base poor acid besin soils
and well drained soils, admiztures of hydragillite and
montumorillonite originate from the parent rock laterite
or sediments,

Caillere et al (1956) by X-ray anslysis of the
materisl found on dolerite and gabbro sub jected to
leterisation found montmorillonite to be present in the
first and second zones of alteration of the parent rock,
but only keolinite wes asscclated with the hydroxides of
iron and aluminium in the laterite crust.

Vine (1956) noticed that in oil palm areas where
coarse sand is predominent in the soils there is almost
always an incresse in clay content from the top 8 inches
downwards.

Tutz and Chandler (1957) stated that mottling
results from local accumulation of iron compounds, orgenic
colloids or other coloured meterisls. Il mey also result
from localised oxidation of iron compounds such as fre-

quently occurs in imperfectly drained sub soils.
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5. Chemical Propertics:
(a) Carbon, nitrogen and ¢/¥ retios~ Heyward and

Barnette (1936) observed thet the mean carbon-nltrogen
ratios of the organic matter in vorious horizons of long
leaf pine solls were, litter - 10131, P layer - 4731 and
A1 horizon - 3311,

Issack and Hopkine (1937} found the earbon-nitrogen
ratlo in forest floor material of Douglas fir stands to
be about 57:1 and in the underlying mineral soil about
24:1. OQarbon-nitrogen ratlos exceeding 20:1 are very
comuon in forest soils.

Satyanarayanan et g1 (1946) in a study of une
cultivated soils of Indie observed that the generel level
of carbon and nitrogen in most soils was low and the
carbon-nitrogen vratios fluctuated from 5.0 to 25.0. In
the red soil profiles of the humid regions, there were
indications of lesching of organlce matter with accumulation
in the lower horizons. Surface soils from the perhumid
zone contained high amounts of carbon and nitrogen which
deereased with depth.

Tuchaufour (19%0) estimeted the forest humus and
its C/N ratio in the A1 horizons of 42 well aerated
forest soils and found that the lowest ratios occurred
within the pH range 5.0 to 7.0. In the neighbourhoed of
pH 5.0, the G/ ratio increaszed considerably with slight
deersase in pH, The total organic mcitter content of the
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horizon tended to increase as the C/N ratio increaged,
but remained low in podaols as the result of ite downward
movement to the illuvial horizon.

Purl and Gupte (1961) studying the humus in coniferous
forests of the Kulu (Himalayas) noted that there was
significant correlation between organic matter, nitrogen
and calcium content. Both nitrogen and calcium tended to
increase with increase in organie matter. The amount of
organic matter and nitrogen decreased considerably in the
lower layers of the soil.,

According to Allison (1957) the nitrogen content of
the surface 6 inches of virgin soils in the various
regions of the United States is as follows:

Brown forest soils of the North Eagt: 0.05 - 0,2%

Preirie soils of the Central States: 0.10 - 0.25%

Chernozem soils of the Easterm

Dakotas, Kanses ete. 0.15 ~ 0.3%

Tucas and Davis (1961) found that the Q/F ratio
of forest soils rich in orgenic matter varied from 60 to 1.

Yadav and Yathak (1963) showed that the G/N ratio of
forest soils of India varied from 1.1 to 25.4.

In a study of the profiles in Chakrata division
of forests of Uttar Pradesh, Yadav (1963) found that
nitrogn varied from 0.013 to 0.427 percent and organie
matter from 0.172 to 8.310 percent. The C/N ratio i'%nge\a
from 1.5 to 25.4, the majority of samples falling 1:1\ the{\

\
\\

N\
N
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range 8.0 to 12.0. He also found that the velues of
¢/F ratio did not bear any definite relation with the
depth of the profile.

(b) Phosphorust~ Kye and Bertheux (1957) in a
comparative study of forest and savannah soils of the
Gold Coast observed that foreat soils contained more
phosphorus than the savannah soils. Cerbon/phosphorus
ratio averaged 233 in the forest soils and 247 in the
savannah soils. Kitrogen/phosphorus ratio for the forest
soils was 21.6 as against 19.5 for the savanneh solls.

Welker and Adom (1959) found that the decrease of
total phosphorus with increasing degree of leaching in
weakly weathered soils was due t0 decreasing volume
veight (bulk density) assoclated with higher levels of
organic matter rother that the actual loss of phosphorus.
There was evidonce of an increasing loss of phosphorus
by leaching, with increasing degree of weathering both
as organic phosphorus from solution and as inorgenic
phosphorus from the soft weathering rock.

Bates and Baker (1960) observed that in Nigerian
forest soils, phosphorus was accumlated in the surface
goil. Below 2 inches, there was o merked fall in total
phosphorus refleeting = large decrease in amount of
orgenic phosphorus. Thereafter, total phosphorus was
fairly constant down the profile,

Goel and Agerwsl (1960) noticed considerable
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variation in the fotel phosphorus content in different
sized particles depending upon the type of soil. They
found that the amount was highest in clay and lowest
in swnd fractions.

Raychaudhurs and Landey (1960) were of the view
that soils which contain a high amount of clay and silt
retained morse phosphorus and showed low avallability of
this element. They noticed that the availability of
phosphorus increased in the alluviel saline (Punjab) and
glluvisl sand (Rajasthan) soils but decrsased in red
(Mysore), loamy (Uttar Pradesh) and laterite (Kersla)
soils with decreusing pH values.

¥Yedav and Pathek (1963) found that soils of
different forests in India exhibited great varilation
in the amount of availlable 2205 ranging from 0.1 to
21.0 mg, per 100 g. soil. Although the black, laterite
and desert solls are known to be characteristically poor
in available PZOS' they appeared to displey moderate
phosphorus availability persumebly aes result of the
growing forest vegetation. Their studies also showed
that a high accumuletion of organic mafter led to
pronounced reduction in phosphorus availebllity. The
distribution petierms in the profile showed that the
content of totel phosphorus was more in the surface

then in the sub soil, but no definite trend with depth
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as such was discernibdle.

In the alluvial soils of Uttar Pradesh and red
loams of Mysore which were very clayey, Yadav and
Pathak noted that the clay fraction was associated with
a greater retention of phosphorus.

(e) Soil Acidity:- Hesselman (1926) reported that
solls supporting conifers tended to be more aclid than
those supporting hardwoods as the leaves of the conifers
contained more acid and low basic buffer content as
compared fto most hardwood leaves.

Doyne (1935) suggested that surface soils are less
ecid than the deeper layers because of the stand of
specles of trees whose foliasge contains e high content
of bases.

Wiedemann (1937) pointed out that silvicultural
operations, such as, heavy thinnings and reproduction
cuttings reduced scil acidity in come lnstances. His
investigations showed that low pH of forest soils is
not incompatible with high site quality. He also found
that many hundreds of measurements of the degree of
acidity in spruce soils of Germeny failed to give any
clear indicetion of site quality.

Ruffin (1855) noticed that calcareus soils ususlly
supported grass. According to Iutz and Chandler (1?57),

the exlstence of natuxa)l prairies on ealeareus soils,
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for example, the Black Belt in Alabama and Mississippi,
in forest regions demonstrate that soil alkalinity is
more favourable for grass than trees.

Yadav (1963) in his work on the forest soils in
Chakrata division of Uttar Pradesh found that the cation
exchange capacity of the soils varied from 9.4 to 44.0 m.e/
100 g. soil and was dependent primarily on the content
of organic matter and the fine fractions. The top A1
horizon had the highest capacity resulting from an
accumulation of humus. He also observed that at higher
elevations the iron oxide waas leached from the A horizon
and deposited in the B horizon, thereby indicating some
podsolisation, Calcium was greater in the A1 horizon
and decreased markedly in the lower horizons. Magnesium
oxide mahifested an erratic behaviour with the depth of
the profile. As for potassium, there was no definite
pattern of distribution with the depth, but it was
generally observed that potash content increased with
increase in elevation,

Auten (1933) reported that agricultural utili-
mation of forest soils in the Central United States re~-
pulted in the loss of a large proportion of the
exchangeable calcium and magnesium from the A1 horizons.

Chandler (1941) presented data which indicated
that hardwood stands in New York State return annually
to the soil about 65 1lb. of ealcium an acre.
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Lutz and Chandler (1957) found that the amount of
calecivm utilized annually for wood production in forests
{rotation about 100 years) varied from 5+0 to 20,0 1b,
PeY acre. They &lso showed that megnesium, like calcicum,
may accumulate in the B horizon of podsois. The amount
anmually utilized for wood production in foreets was
1.0 to 5.5 1b. per acre.

Gordon and Lipman (1926) expressed the view that
soils which contain e large excess of magnesium over
calcium are frequently infertile.

Mo¥urtrey end Robinson (1938) stated that ever after
oxidation complex ions and iron formed with organic matter
nold the iron, in solution at pH concentrations which
would preoipitable ferric hydroxide.

Ignatieff (1941) found large amounts of ferrous
iron in water logged forest solls in Canada, but very
little was found in well drained soils.

Tutz and Chandler (1957) observed that forest soils
contain ample supplies of iron in available form for
deep rooted vegetation, such as, tress. In nurseries,
deficiency of this element mey occur particulerly if the
s0il has a hign pH.

Effectes of deforestation on the goil characteristics

Beneficial effects:- Muller (1887) recognised that soils

having e wor type of humus loyer were frequently bene--

fitgad by complete removel of the stend as it hastened
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the decomposition of the unincorporated organic matter,
decreased aclidity, favoured nitrification and activated
the soll fauna.

Ehrenberg (1922) found that when organic matte; was
destroyed by fire, the acidity was reduced, substantial
smounts of calcium, magnesium, potash and phosphorus were
mobilised and leaching increased. He also noticed that
fires resulted inr a relecase of elements contained in the
soll minerals.

Wittich (1930) observed that the porespace of sandy
soils in North Eastern Germany was increased as a result
of clear cutting. '

Shibata et al (1551) after studying for a period of
21 years the effect of clear felling forest land, reported
that in the cleared area, litter decomposed more rapidly,
s0il zcidity was less and contents of total nitrogen and
exchangeable calcium were higher in the lower layers than
in the forested area. They, however, concluded that the
favourable éffects of clear felling area likely to dis-
appear within some years and hence recommended rapid
afforestation.

Burgy and Seott (1952) investigated the effects of
fire and ash on the infiltration capacity of soils and
found that ash on the surface did not render scil lmper-
vious and soil in burned ash covered plots was wetted as

readily as tha% in vegetation covered plots. They also
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observed that burning increased the larger particle size
distribution in the soil to a slight extent.

MeDonald (1955) studying the effects of clear felling
found that no marked physical changee hed been caused to
the soll consequent on clear felling. No difference in
moisture content was noted between soils from forest and
cleared land during wet and dry periods.

Biswell end Schultz (1957) founa no evidence of
surface run off and erosion following prescribed burning
in pine stands even on sloping lands, Partially decomposed
duff and debris remaining after burning at 4 to 5 years
intervals maintained infiltretion and percolation capacity
at sufficiently high levels to prevent accelerated run off.

Subba Rao and Ramacharlu (1957) suggested that heat-
ing stabilised the aggregates already present in the soil
and also produced a slight new sggregation. This stabili-
gation of the aggregates towards water increased steadily
with increasing temperature of heating up to 360°C at
which temperature the aggregates became quite stable.
Higher temperatures did not elter their stability.

Hatch (1959) studied the effect of burning on
Bucalyptus forest soils of Western Australia and concluded
that controlled burnings, with temperature not exceeding
320 to 450°C had no effect on pH, soluble salis, organic

caerbon, nitrogen and exchangeable cations of the soil.
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Miller ang ¥itz (1959) found that serub burning on
New Zealand hill soil resulted in high pH in the upper
top soll which decreased to near neutral in 8 to 10 weeks
and then fell slowly for the reat of the sempling year.
After gpring burning, growth of gress cover was vigorous,
but in the following spring growth was good only after
fertilizing.

CUoltharp (1960) observed no pronounced changes in
soil texture, bulk demsity, perosity or permeability
after clear cultting of trees in the woodland. But there
was an increase in soll humus content and a decrease in
undecomposed organie metter. Maximum rates of run off
decreesed slightly due to increased infiltration rate.

Chirikov and Solovev (1960) noted that increasing
application of wood ash increased soil pH, decreased
hydrolytic and total acidity, and mobilised difficultly
soluble phosphorus.

Siviridova (1960) pointed out that clear felling
of trees increased the content of humms, easily
hydrolysable nitrogen, aveilable phosphorus, exchange-
able caleium and potash in the humus horizon. Felling
algo enhanced the total perosity and the moisture retain-
ing capacity of the 2 to 10 cm. and 10 o0 20 cm. layers
in the soil. The moisture reserves in the top 100 om.
of soil were also increased by felling.
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Detrimental effects.

Wiederen (1928) deplored clear cutting of Torests
as "murder of the forest organism®. Ho suggested that
the "lime cycle' may be disrupted by clear cubling since
in the absence of stand on the ground the lime which
would normally be absorbed by roots will be washed down
anéd lost,

Threnburg (1922) suggested that erosion after fires
in ferests may result in loss of both ash material and
fertile top soil with conzequent depletion of the nutri-
ent capital of the site. He also found that come part
of the mutrients was leached to much deeper layers and
thet another part moved into the drainage water and was
entirely lost,

Rawitacher (1946) working on tropicel soils concluded
that deforestation led to Inereased leaching and removal
of essential bases thus resulting in reduced orop yield.

Primble (1949) found that timber cutting comsed
ground disturbances which led to erosion and humus
destructlion. Opening the stand increased air movement
and facilitated the oxidation of soil humus and compaction
of the soil., TIn clearzd areas, after 30 yeers, all the
organic matter had disappeared from the surfzsce accompanied

by active sheet erosion.
Chevalier (1949) stated that once the forest is removed
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the soll becomes senile ie. ferruginous concretions form
2 pan at shallow depth. Tater the ferruginous crust
appears on the surface, erosiocn completes the removel of
the overlying soil exposing a barren sheet of lateritic
iron stone,

Albert (1944) reported that in the Ivory Coast, a
laterite crust had been formed within 35 years as a result
of felling forest to plant cacao and then coffee. Both
crops failed and erosion caused exposure and hardening of
the crust.

Riquier (1953) observed that clearing destroyed the
organic matter and checked its subsequent accumulation.
It greatly increased the pH and the quaniity of zssimilable
matrients, but this benefit was more than outweighed by
the erosion induced., Similaxly, the improvement in phy-
sical proporties was only lemporary. TIwo crops after
felling impoggriahed the soil of its nuirients to such an
extent that refaresjgtion or regeneration of such areas
became difficult. \“~

Puller (1955) found that by burning soil, part of
the soil nitrogen was lost whereas the other mutrients
were not volatilised but got concentrated and changed to
more soluble forms. Soluble selts in the ash as a result
of downward movement consequent on leachlng raised the pH

of the soil in the profile. Controlled burning increased
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the exchangeable bases and the availebility of phosphorus.
A decrezse in the organie matter and ¢/N rvatio to o depth
of & to 12 inches was also noted.

Yaran (1955) observed that after felling old coni-
ferous plentations, the active and exchonge acidity of
the soil decreased, Loosening the soil and growing a
cover crop of potatoea, rye or oats after clear felling
end burning, increased thc availability of potacsium and
eczleium to young reforested seedlings; while this effect
was noticeable in semi arid regions, the reverse wzs found
true in the case of hunmid slopes.

Tarrent (1956) showed thei the pH wes increased with
increasing burn severity. Severe burning resulted in the
decrease of the nitrogen content of the soil znd increased
the aecid-soluble P205 and exchangeable potash contents.
Cation exchange capacity was not affected by light burning
but was decremsed by severe burning.

Suarez (1957) in o study of the effect of soil burn~
ing as an egronomic practice cbserved that it reduced the
run off, but increased erosion because of the lack of soil
cover. MNuitrient losses weve found to be small.

Dryness and Youngberg (1957) investigated the effect
of logging and slash burning on soil structure and found
that severe burning decreased the proporition of clay and

increased the proporition of send in the soil. This practice
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also resivlits in conciderable deccrease in the organie

matier content and tire siate of aggregetion.






MATERTALS AND METHODS

Five typical soil profiles were collected from
three different types of forests located in five forest

divisions of Kerala State, vigz.,

1. Palode ~ Privandrum Division (Moist deciduous
forests)
2, Thulapally - Ranni Division (Propical ever~

green forests)
3. Devikulan - Munnar Division (Shola forests)

4, Parambikulam

Parambikulam Division (Tropical ever-

green forests)

5. Tholpetty Wynad Division (Moist deciduous

forests

In addition, one profile and a few soil samples
were also collected from deforested land adjoining the
tropical evergreen forest at Thulapally, Renni Division.
The location of the profiles is shown in iMap I.

Date on monthly uverage ra:nfull of the localities
fron where the soil =rofiles were collecled are prescntod

in table I and represented graphically in figure 1.
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TABLE - I

AVIRAGE MONTHLY RAINFALLD IN m.m. OF LOCALITIES TRO'M #HERE
50I% PROFILLS WERE COLLECTED

MONTH PALODE  RANNI  DEVIKUDAM  PARAVMBIXULIM  WYNAD

January 16.6 19.0 18.6 5e8 -
Pebruary 33.9 86,3 23%.9 1645 9.1
tarch 3746 155.7 46,7 22.9 1943
April 172.2 307.3 128,2 127.6 125.7
May 310.1 36843 241.7 - 219.0 164.1
June 342.5 T706.1 522.0 295.2 306.6
July 266.9 645.1 719.3 706.8 396.3
August 112.4 609.6 425.1 400.7 320.5
September 147.0 381,0 27543 1727 146,1
October 305.1 431.8 292.0 246.6 139.9
Hovember 206,1 228.6 160.6 63.2 85.6
December 5347 66,0 47.4 44.5 1.8
ANNUAL 2004,.1 4005.3  2900.8 2325.2 1715.0
Humber of

years o 10 10 10 4 10

make up the
average
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HORPHOLOGICAL CHARACTFRS OF SOIT, PROFILES

Location

Elevalion
Topography
Vegetation

Depth 1n Cn.
0 to 25

25 to 56

56 to 150

Profile I

Mangayam, Palode Renge, Trivandrum
Iavision,

240 to 300 m.

Rolling ané hilly.

Declduous trees like Xylia, Zose wood
ete. Surface covered with herbaceous
fleshy perennials and annuala.

Vexy dark brown (10 YR 2/2) silt loam;
Masaive; non-calcaceous; well
drained; a2bundant roots; Ffew iron
gravel up o 3 mm. size; few earth
wgrms; clear and wavy boundry.

Dark brown (7.5 YR 4/4) olay loem;
gramlar; non-calcarecus; well
dreined; few roots; a weathered
boulder of 25 cm. dianeter; red mot~
$ling common; clear wavy boundary.
Strong brown (7.5 YR 5/6) clay loam
gab-angular blocky; well draineds
few roots; non-galcarecus; mnixed

with the weathered parent material



Location
Elevation

Topography
Vegetation

Depth in Cn,

0 to 48

48 to 75

75 to 150

29

in the process of laterisation; merges
with the laterite bed below.

Profile TI
Thulepally, Reani Division,
300 to 350 m.
Rolling, hilly.
Tropical evergreen forest, main types
of trees anre Hopea pasrviflora (Xonga)
Dysoxylum malabaricun (Agil), Artom
ecarpus hirsute (Anjil) ete. Surface
covered with herbs and shrubs,

Derk reddish brown (5 YR 3/4) clay
loams crumb; non-calcareous; abundant
root; yellow and red mobtlings commons
pebbles ond quartz grains up to 2 cm.
gizes clear and wavy boundary.
Yellowish red ( 5 YR 4/6) aravelly
loam; gramular; friable; non-calcare—
ouss few roots; quartz grains
distributed througnout; well drained;
occasional yellow mottling; clear
wavy boundary.

Red (2.5 YR 4/8)3; laterite; vormi-

cular; xoots absent; red nottling very



Location
Blevation
Topography

Vegetation

Depth in cm.

0tc$§

5 to 42

42 to 150

30

proninent with occasional yellow
mottling; laterite layer; unsultable
for quarrying owing to high content of

of quartz grains.

Profile III

Thulapally, Bannl Dilvision. Cleor
felled und burnt area.

300 tc 350 m.

Rolling and hilly.

Teak geedlings intercropped with rice

after deforestation.

ftedaisk brown ( 5 Yit 4/3) loam;
transported zilt and clay with abund-
ant fibrous roots; no struciures
clear end dilstFinet boundary.

Tark reddish brown (5 YR 3/3) lo=m;
single grain; npon~calcarsous; few
roots; no motilings; well draineds
quarts grains of 1 to 2 cm. distri-
buted throughouts diffuse boundary.
Reddish brown (5 YR4/4) clay:
atructureless; non-celcareous; few

roots; no mottling; excessively well



Location -
Lievation -
Topography -
Vegetation -

Depth in em.
O to 34 -

34 to 75 -

31

drained; aquartz grains of 1/4 to 1/2
cm. Alstributed throughout.

Profile IV

Devikvlam, lunnar Division.
1620 nm.

#illy and mountainous,
Shola forestsh main types of trees

ave Actinodaphne hookeri, Bauhiniao
racemosa, Cimmemomum sulphuratum etc.
surface covered with lantane and fleshy

herbs.

Dark reddish brown (5 YR 2/2) loamy
sand; crumb; Ifrieble; non-calcayre~
ous; aquariz grans of 2 cm. diameter
present; abundant roots; well-drained;
yellow and black mottling cormon; clear,
well defined wavy boundary.

Strong hro«n {7.5 YR 5/3) loamy sand;
blocky; frisbles non-calcareous;

very Tew rools; partially weathered
pieces of rocksy black and yellow

mottlingsy wovy and diffuse boundary.



75 to 150

Location
Elevation
Popogrephy
Yegetation

Depth in cm,
0 to 65

65 to 95

: /32
/
- Red (2,5 YR 4/8) gravelly silt loam;

sub-angular blocky; non-calcareous;
well drained; highly weathered roclk
fragments and quertsz grains present;

roots absent,

Profile ¥

~ Parsnbikulem, Parambikulam Division.

- 750 to 900 m.

- Hilly.

- Bvergreen forests, main types of
trees are Myristica sp., Artocarpus
8pey Calophyllum elsatum ete. Surface
covered with herbs and small shrubs.

~ Dark brown (10 R 3/3 dxy) clay loam;
blocky; friable; non-calcarecus;
sbundant roots; few quartz graines
well drained; earthworms in plenty;
re@ and black mottlings; wavy and
diffuse boundary.

- Dark reddish brown (2.5 YR 3/4 dxys
olay with /admixture of quartz graine;
granulzr; friable; non-calcareous;
roots secanty; fow earthwormes; slight
yellow and red mottlings diffuse

boundary.



95 to 150 -
Location -
Flevation -
Topography -
Vegetation -

Depth in cm.
0 to 60 -

€0 o 97 -

33

Dark red (2.5 YR 3/6 dry) sandy
clay loam; sub~angular blocky;
friables non—ca%careous; dark,
red and yellow mbttling; mica

flakes prominent; roots absent,

.

Profile VI

Bavali, Begur Range, Wynad Division
960 to 1050 m.

Hilly.

Moiazt deciduous forest, main tyoes
of trees are Teak, Terminalia
tomentosa, Grewia tiliaefolia ete.
Surface covered with Lupatorium sp.

and grasses.

Park veddish brown (5 YR 3/2 azry)
cley loam; massive; friable; nor
caleareous; quartiz graing; roots
abundant; well drained; no mot=-
tlings no earthworms; clear and
well defined boundury.

Dark ved (2.5 YR 3/6 dry) coarse
gsandy loem; granular; friable;
non-~calcareous; no earthwormss we:

drained; yellow mottling prominent



with slight red and black admixtures
hard layer; very few roots; diffuse
boundary.

97 to 120 -~ Red (2.5 YR 4/6 dry) coasrse sand;
loose; non=calcareous; earthwvorms
absent; well drzined; bleck, yellow
and red mottling common; very hard
layers; ool penetration difficult.

Below 120 - Parent rocke.

COLLECTION, PREPARATION AND ANALYSIS OT £0.IL SAMPLES

The collection, preparation and anelysis of soil
samples were carried out by silandard methods as des-
cribed by Fiper (1950) and Jackson (1360).

1. Gollection of soil samples:-~ In all the centres, pits
150 em. x 90 cn. x 150 om. were dug and profile features
gtudied. Soil somples were collected from ‘each horizon.
2. Preparation of s0il samples:~ The air-dried samples
were ground in a porcelain mortar with e wooden pestle
and pagsed through o 2 mm., sieve, The weight of gravel
and soil was separately noted. Tho so0il thus prepared
was used for subsequent laboratory examination.

3. Chemical analysig:-
(2) Molsture:- 20 g. soil was dried in an air oven

at 100 to 105°C 10 constent weighl and the loss in
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weight wag expressed &s percent on oven dry basis.

(b) Dogs on ignitions~ 20 g. soil was ignited under

e rose hezd flame at 700°C for 8 hours to constant
welght and the loss on ignition was expressed as percent
of the soil on moisture free basis.

{c) Organic cerbons~ The eir~dry soil finely ground
to pass through 0.5 mm. sieve was used for this esti-
mation, The wet digestion method of Walkley and Black
(1934) was adopted.

{d) Hydrochloric seid extracti:~ 20 g. air-dry soil
was digested with 200 ml. of conatent bolllng point
hydrochloric acid on a sand bath for six houxrs, The
extract wag {iltered and mede up to 500 ml,

{e) Acid insolubles:- The residue after extraction

wag dried 4in an alr oven, ignited %o comstent weight
and reported as the acid insoluble fraction.

(f) Totel seequioxidest~ The sesquioxides were
precipitated as the hydrokides in an allquot of the
hydrochloric acid extract by the addition of ammonium
hydroxide, The precipltate was filtered, ignited to
constant weight and reported as perceni of the moisture
free weight of the soil. )

{g) c?lciumsu Calcium wes precipitated in the fil-

trate obtained after the ssparatlion of the sesquioxidés
as caleiunm oxalate end estimated volumetrically by

titration against standard potaasiﬁm;pemanganate.
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(h) Magnepium:~ Magnesium was precipitated in the
filtrate from calcium separation =s magnesium ammonium
phosphate, filtered, washed free of chloride, dried,
ignited and weighed as magnesium pyrophosphate.

(i) Phosphoric acid:~ Phosphorus was preecipitatd in
a suitehle aliguot of the hydrochlorie acld extract as
omponium phosphomolybdate in nitric acid midium, The
precipitate was filtered, washed free of acid and dis-
solved in & known excess of standard alkali and the
excess determined by titration with standard scid,
From the volume of alkrli consumed tle P205 content
was caleulated.

(i) Potassiums~ Poiassium was precipitated as potas-
gium sodium cobaltinitrite in glacial acetic acid
medium, and estimated gravimetr.cally.

(k) Nitrogen:- Nitrogen wes egtimeted by the Kjeldahl
method using sulphurie-galyeilic acid mixture,

(1) Availeble phosphorus:— Available phosphorus wes

extracted with Brey's reagent (0,03 ¥ Ammonium fluoride
in €,025 ¥ hydrochloric acld), the colour developed with
molybdate reagent and stannous chloride and sstiraied.
colorimetrically using a Klett's Summerson colorimeter.

(m) Avallable K20:- Available K20 wag extracted with

Morgan's Reagent (Sodium acetate and glacizl acetic

acid)., In the extract, K20 was determined turbrdi-
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metrically using a Klett's Sumnerson colorimeter afier
developang turbidity by the addition of sodium cobalti-
nitrite in 2 medium of equsl quantities of isopropyl and
methyl alcohol.

{n) pH:- Bl was determined in 1:2.5 soil water
suspension using a photovolt meter {model 115).

(o) Uation exehange capacitys~ 10 ge. of the soil was
leached with neulrol ammonium acetate solution to dis~
place the cations, The adsorbed ammonium was deternined
by stesm distillation with megneslum oxide and absorption
in excess of stzndard acid followed by titration with
standard alkali., The number of milliequivalenis of
smmonium ions absorbed per 100 g. of the soil gave its
cation exchange capaecity.

4, Physical Determanstion:—

{a) Colourst~ The colour of the soil pamples was
determined using Munsell's soil colour chart.

(b) Mechanical Anelysis:- The mechanical composition
of the soils wes determined by the Invernational Pipette
method alter oxidation of the organic matter with
hydrogen peroxide.

(e) Moisture equivalents— Moisture equivalent was
calculated by the indirect method using the formula.
Hoisture equivalent = (Moisture holding capacity — 21)

x 0,635,
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(&) 8irgle value congiants:~ Maximum water holding

capacity, apparent density, abesolute specific gravity,
porespace and volume expansion were determined by using
¥een Reczkowski bhox.

5. Sevaration ond Analysis of Cley fractiont=-

(a) Separation of the clay:- Ammonium carbonate

method proposed by Purl was adopted.

50 ge. soll wag taken in a2 beaker, 250 ml. N.
Amamonium corbonate added and boiled gently until the
voluae wes reduced to half, 25 ml. of 0.5 N. sodium
hydroxide ag then added and the solution diluted to
250 ml. The volume was again roduced $o helf, The
susvension was sieved through = 70 mesh sieve and
ecollected in a 500 wl. beaker merked at B.6 cm. above
the botsvom, The clay wap collected by decaniation,
alr-dried and stored in stoppered botiles.

(b) "olgbure:~ 2 g. of the clay was dried in an
electric oven at 100 to 105°C for 8 hours and the loss
in weigh* wags expresc=ed as pervrcent of the oven dry
weizbt of the clay.

(c) Loss on ignitioni- 2 g. eclasy was ignitcd in a

muffle furnace by slowly raising the tewmperature and
allowing it to remain for half an hour at 900°C. The
logs on ignition was caloulated as percentege on oven

dry basis,
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(d) Preparaiion of clay fusion exiraci:- The soaium

carbonate fusion method was adopied. 2 g. of clay was
fused with sodium carbonoie in a plaetinum cruecible., The
melt woes dasgolved in diluie hydrochloric acid.

(e) Bilicar—- Tne fveion extraci in hydroehlosic acid

wag evaporsted to dryness and dehydrated by heating in
an air oven al 150°C for about six hours, The residue
was treated with dilutc Wydrochloric acid, filtered,
wasned, ignited and welghed. The weight was reported
ag 5102 on oven dry basis.

(£) sesculogzides:~ The filtrate from silica estimotion

wao nace upbo 500 mi. né in an aliquot of the solubion
the scsquirdxides wvere estimated gravimetrically.

{g) Irvon oxide:- Tron oxide was estinated volu-—
metrically in an allquot of t e fusion extract by
reducling the ferrle iron to ferrous condition. It was
then estireted by titzation with staaderd potassium
pernanganate.

(1) Alumaniun Ozide:~ Aluminium oxide was obbaaned

from the dif erence between the sesquioxldes and the
iron oxide.

(1) Total cotion exchanse capacity:~ Total cation

exchange canacity was determined by the neutral ammonium

acetate method.
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RESULES

[ B

I. Physical Delterminstions.

(a) Mechanical analysiss~ The resulie of mechanieal
analysis of the soils are presented in table II,

In genecral the soils from Parambikulam, Polode and
%ynad are heavier in texture than those from Devilulom and
Ranni., The percentoge of gravel 1s relatively high in the
profiles from Palode, Ranni and Wynnd.

The variation in textural separates of the soils is
represented in figure 3., The amounl of clay varies from
2.0 to 40.0 percent in the diffexent soils.®* It is highest
in the Palode Profile (26,0 to 34,0 percent) and lowest in
$he Devikulam profile (2.0 to 8.0 percent). The clay con-
tent is highest in the second layer of all the profiles
except in the Devikulam profile where the maximum cley is
found in the first horizon. In the ¥Yynad profile, the
clay content of the first horizon is only 14.0 percent,.

It increases to 40.0 percent in the second horizon and
thereafter it decreases with depth.

The eontent of silt in the soils varies from 6.0
to 26,0 percent. The highest values are obtained for
the Devikulam profile (20.0 to 26.0 percent) and the low=-
est for the Wyned profile (6.0 to 14.0 percent). In the
Palode profile the silt content ranges from 12.0 %o 14.0

percent and remains nearly conslant wilh depth. The clay



TABLE - II
MECHANICAL COMPOSITION OF FOREST SOILS

Olay
Percent on oven dry basis ratio
Location Depth in S o ( g?.:?%/ Textural
* cm. oarse ne + class,
~ Gravel ~_ .4 sand 5ilt Olay Clay)
Palode 0-25 28.0 37.1 24.9 12.0 26,0 2.8 Clay loam.
25 - 56 36.0 313  22.7 12.0 34.0 1.9 Gravelly clay loam
56 =150 48.0 30.2 23,5 14.1 32.2 2.1 Gravelly clay loam
Ranni 0~ 48 33T 28.7 29.3 20.0 22.0 3.6 Loam,
48 - 75 3207 . 37-5 26.5 9-0 27-0 2.7 Clay loam.
75 =150 45.0 49.3 22,6 1.1 17.3 4.9 Gravelly lozm.
Devilulem 0 - 34 20.8 38.6 29.4 24.0 8.0 11.5 Loamy sand.
34 - T5 4-7 37-5 40,5 20.0 2.0 4900 Iloazmy sand.
75 -150 2.3 33.9 37.8 26.3 2,0 49.0 5ilty loam.
Paranbilkulam 0 - 65 2.8 31.2 29.8 19.0 20,0 &.0 Loam.
65 - 95 22.7 24,3 23.7 14.0 38.0 1.6 Clay.
95 =150 16.4 23.4 26,4 18.1 32.1 2.1 Clay loam.
Wynad. 0 - 60 21.5 29.4 46,6 14.0 14.0 6.1 Loam.
60 - 97 46.0 26.5 33.5 6.0 40.0 1.5 Gravelly clay.
97 =120 39.2 25.6 34,2 12,0 28.2 2.6 Gravelly clay loam
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ratio (sand + silt/clay) varies from 1.5 in the Wynad
profile to 49.0 in the Devikulam profile, This ratio
is uniformly lowest in the second horizon in all the
profiles except the Devikulem profile in which the
ratio increases with depth.

(b) Loss on ignitions- The data in table ¥ show that

the loss on ignition in the different profiles varies
from 4,6 t0 20.3 percent., The Devilulam profile records
the highest values (14.8 to 20.3 percent) and the Wynad
profile the lowest (4.6 to 7.5 percent). The loss on
ignition in the profiles from Palode and Parambikulam

remaing fairly constant with depth.

(c) Simgle value constants:~ The single value constants
of the soils are given in table III.
(1) Water holdins capacity:- The water holding capacity

of the soils varies from 23.8 to 48.9 percent. The
Devikvlam profile shows the highest values (40.5 to 48.9
percent) and the Wynad profile ihe lowest (28.0 to 35.7
percent). The water helding capacity of the different
horizons of the Palode profile is fairly umform with
depth. The value of this physical constant increases with
depth in the Parambikulam and Wynad profiles, but decrease
with depth in the Ranni profile.

(2) Heisture eguivalent:- The moisture squivalent value

are found to vary considerably in the different profiles

and vange from 5.0 to 16.6 percent. It 18 highest in the



TABLE = II1

SINGLE VALUE CONBTANTS OF POREST SOILS

Weter X

Moisture Yolume of
Depth holding " Bulk SDey Porespace R

Locality in em. t(:%gigé% ?%;;Zi%:?t density erevity. (Percent) ?’;giﬁg;gx)’
Palode 0~ 25 40,84 12.6 1.46 2.3% 52,2 3475
25 = 56 41.94 13.3 1.18 2.40 51.9 5.02
56 =150 40,0 12.1 1.21 2430 . 5443
Ranni 0 - 48 38.67 11.2 1.32 2.52 5242 6.50
48 - T5 31.60 6.7 1.41 2.45 45,6 , 2.07
75 ~-150 28.80 5.0 1.46 2.47 42,6 2.60
Devilulam 0 - 34 48.9 17.5 1.11 2.02 47. 8.48
34 - 75 40.3 12,2 1.23 2.37 49,2 2,04
75 =150 47.2 16.6 Te17 2.20 54, 3430
Parambilmian 0 - 65 34.6 8.6 1.38 2425 394 6.28
65 = 95 29,5 1.7 1.27 2.25 43.8 4.04
95 =150 42.1 13.4 1.20 2.21 45,3 2.98
Wynad 0 - 60 28.8 5.0 1.48 2452 44,7 3.88
60 - 97 35T 9.3 1.31 2434 50.4 7.10
67 =120 34.2 8.4 1.34 2.40 49.1 +40
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Devikulam profile {12.2 %o 17.5 percent) and lowest in
the profile from Vynad (5.0 t0 9.3 percent). The vari-
etion of this physiezl constant with depth is rathexr
irregular,

(3) Bulk density snd specific gravity:- The bilk
density of the soils varies from 1.11 to 1,48, The
lowest values are recorded in the Devikulam profile.

The specific gravity varies from 2.02 to 2,52.
The Porambikulom profile shows a unifornm value for this
physical constant throughout the profile.

(4) Porespaece:~ The porespace of soils of the different
profiles ranges from 39.4 to 54,3 perecent. It is high-
est in the Palode profile {51.1 to 52.2 percent) and
lowest in the Parambilulem profile (39.4 to 45.3 percent).

{5) Yolume expansion:~ The volume expausion of the
soils varies from 2,0 to 8.5 percent, In the Ranni,
Devikulem and Parembilulam profiles, the surface soils
show the maximm values whilst in the Palode and Wynad
profiles, the subzoils record the highest values.

“IX. Chemical Analyvais.
{(a) Soil E&ctioﬁ (pH)s=- The pH velues of the soils
are shown in table V.

A1l the soils studied a2re acidic in reaction, 'the
pH renging from 4.2 4o 6.4, The soils of the Palode prof
ave strongly acid (pH 4.2 to 4.3) while those of the
Parsmbikulam profile are only slightly acid (pKE 6.4).
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Marked variations in pH within the profile are observed
only in the Devikulam profile where the lower horizons
are more acid.

{b) Orgsnic cerbon, totsl nitrogen and O/N ratio:= The
date in table IV indicate that the organic carbon content
of the soils varies from 0.14 10 5.56 percent. The Devie
kulam profile shows the highest values (0.14 to 5.56
percent) and the Wynad profile the lowest (0.42 to 1.16
percent), The orgaenic carbon content decreases with depth
in 2ll the profiles,

The nitrogen stutus of the soils studied ranges
from 0.04 to 0.46 percent (table IV). The profile from
Devikulam shows the highest content (0.04 to 0.46 percent)
and that from Perambikulam the lewest (0.10 to 0.19 percent)
The level of nitrogen steadly decreases with depth in the
Ranni, Devilulam and Parawmbilkulam profiles, but in the
Pelode and Wynad profiles it decreases in the second hori-
zon end sgain incremses in the third horizon,

The carbon/nitrogen (G/F) ratio of the solls varies
from 2.8 t0 20.2, most of the values ranging between 5,0
and 12,0, The variation of organic carbon and total
nitrogen with depth is illustrated in figure 4, In general,
the ratlo tends to decrease down the profiles and the low-
est ratio of 2.8 is obtained in the third horizon of the
Wynad profile.

(¢) Analysis of the hydrochloric acid extract: - The
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TABLE = IV

m‘%ﬂ QELS

T B RO 0ROVl _DRY ?;m '/ -

e § Depth in gt G/8
teomdty.  TET ’:Zi%%&’;‘f mnte m rafto
Palode 0 =25 2,44 42 24 1042
- | 25 = 56 1482 3,13_. 0,09 20,2
Ranni T 0 =48 3,97  6.48 0.3 12,2
oo . 48 . 75 397 1666 0a35% 75
75 "'15' o 6953 . 0091 : c05 10.6

Devikulam . O = 34 5,56 @%;g@\ 0.46 1241
B4 = T5 0,49 <84 Q.05 948

?5 “15&\ 90?4 De.24 - 0.04 56

parsmbilulem O = 65  1.57 700419 843
: §§ htad 95 . QQ44. 0.76; 0511 4.0

‘95 *1§Q 364? Qt?? 001Q 41@

Wynad . 0= 60 1,16, 2,00 016 T2
60 - 97  0.56 0.96 g,;O- 56

15

97T =120

0.42

072

2.8
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results of analysis of the hydrochloric acid extracts of
8olls are recorded in table V,

The proporition of hydrochloric acid insoluble silica
and sand in the solls rangesfrom 31.3 to 81.% percent. The
highest values (62.1 to 81.3 percent) are obiained in the
Yynod profile and the lowest values (31.3 to 49.5 percent)
in the Devikulam profile.

The scsquioxide conient of the soils variea fron
14 .1 t0 53.% percent. The profile from Devilmlem contains
the highest amcunt (31,0 to 52.4) and the profile from
Wynad the lowest (14.1 to 30.0 percent). In general, the
scsquioxide content is higher in the subsocil in all the
profiles; bul its veriaztion with depth is found to be
erralic.

The P205 status of the soils ranges from 0.05 to
0.35 percent. It is higheat in the profile from Devikulam
(0.25 to 0.32 percent) and lowest in the profile from
Wynad (0.05 to 0.17 percent). The K,0 content varies
from 0.06 to 0.39 percent, Tt is highest in the Ranni
profile (0.249 to 0.394 percent) and lowest in the
Devikulam profile {0.062 to 0.119 percent). The 1’205 and
K20 values are generglly high for the second horigzons of
the profiles.

The Gal content of the different soils varies from
0.03 to 0.36 percent. The maximum values (0.30 to 0.36
percent) are shovn by the profile from VWynad and the



TABLE - V

CHEMICAL COMPCSITION OF PORIST SOILS

Percent on oven dry basis

N Cation
Depth in exchange
Inecality om pH Toss on Insoluble Sesqui- ca
. 3 orad ; ’ pacity
ignition siéigg & oxides P205 K20 Ca0 Hgd in m.e/100 g.
Palode 0 ~25 4,2 1.1 64.7 26.1 0.09 0.18 0.13 0.11 8.3
25 - 56 4.3 117 59.2 1.4 0.16 0.18 0.08 0.18 6.5
56 ~150 4.2 11.2 57.9 32.6 0.11 0.14 0.03 0,16 5.7
Ranni 0 - 48 5.3 16.3 531 38¢3 0.14 0.37 0.27 0.04 10.0
48 - 75 5.0 12.9 5405 39-3 0.16 0-39 0.19 0.21 3.2
7% ~150 o1 11.2 62.0 36.4 0.10 0.25 0.22 0.10 2.1
Devikulam 0~ 34 5.5 20.3 49.5 1.0 $32 0,06 0.28 0413 46.4)
75 "150 4.8 1603 3103 52.4 0. 5 0012 . 2 0012 1.1
Parambikulam O ~ €5 6.4 8.6 72.6 21.2 0.05 0C.12 . 0.10 9.3
65 -~ 95 6.4 9.8 61.0 535 0.15 0.11 0.17 0.13 6.2
95 ~150 6.4 10.5 57«2 32.2 0.17 0.09 0.14 o1 6.5
Wynad 0 - 60 5.2 4.6 81.3 1441 0.02 0.24 0.35 O. 8.9
60 - 97 5.2 Te5 62.1 30.0 0.17 0.34 0.36 0441 12.7
97 ~120 5.3 6.3 67.1 26,8 0.05 0.32 0.30 0.25 9
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minimum values (0.03 to 0.13 percent) by the profile

from Palode, The level of tigh ranges from 0.04 1o 0.,40
percent. Dike caleium, maximum conient (0,25 to 0.40
percent) of this element ig observed in the Wynad profile.
The profile from Parambikulem shows the lowest level of
g0 (0.10 to 0,13 percent). The magnesiun content is
highest in goneral in the second horizon.

(4) Available phosphorus znd pobtagsium:- The data
relating to the available P205 and KEO in the solls are
presented in table VI.

It may be noted that the solls siudied ucye generally
low in available P205. The highect value (0.0063 percent)
is recorded in the profile from VWynad, though the level
of total 9205 in this profile is low., The content of
available K50 in the Parambilulam and Uynad profiles is
uniformly high (0.012 to 0.02% percent), The third layer
of the Reammi profile has an unusually high level of avail-
able K50 {0,055 percent) unlike the other horizons of
this profile.

The variation of total and avallable P205 and Kzo
with depik In the different profiles is illustrated in
figure 5 and 6,

(e) Cation cxchansge capacitys~ The date in {able V show
that the solle vary widely in cation exchange capacity
(1.1 t0 16.4 m.e/100 g.20il). The highest value is
obtained for the msurface soil of the Devikulam profile

and the lowest for the third horizon of the same profile,



TABIE ~ VI

TOTAL AWD AVAILABLE PHOSPHORUS AND POTASSIUM IN POREST SOILS

Percent on oven dry basis

Locality ?;pgg Total Available Total Available

P205 P205 K20 K20

Palode 0 =-25 0.09 0.0026 0.18 0,019
25 - 56 0.16 00,0002 0.18 0.012

56 =150 0.11 0.,0002 0.14, 0.017

Rammi I 0 - 438 014 0.0014 0.37 0.015
48 - 75 0.16 trace 0.39 0.007

75 —150 0-10 trace 0025 00055

Devikulam 0 - 34 Q.32 00,0011 0,06 0.027
75 =150 0.25 trace 0.1 0.006

Parambikulam O - 65 0.05 0.0007 0.12 ¢.023
65 - 95 0015 trace 0-11 00018

95 =150 0.17 trace 0,09 0.012

¥ynad Q - 60 09 0.0016 0.24 0.021

0o
60 - 97 0.17 0,0063 0.34 0.016
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The cation exchange capacity decreases with depth in all
the profiles except the Wynad profile,

Studies on the effects of deforestation on soil characteri-

gtics.
I, Physical determination.

(a) Mechanical snalysisi~ The results of mechanical
analysis of profile sauples from the forest as well as the
deforested land are presented in table VII.

The proportion of gravel is very high in the forest
profile (20.3 %o 45,0 percent) as compared to the profile
from deforested land (1.1 to 20.7 percent). The coarse sand
fraction increases steadly with depth in the former whereas
it decreases steadlly in the latter. The fine sand fraction
in boih the profiles decreases with depth. The clay content
of the goils varies from 17.0 to 27.0 percent in the forest
profile and from 14.0 to 42.0 percent in the profile from
the deforested land. In the former profile, the maximum
amount of clay (27.0 percent) is found in the second hori-
zon but in the latter the clay content increuses uniformly
down the profile (14.0 to 28.0 to 42.0 percent). lechani-
cal eluviation of clay from the top soll and its accumu-~
lation in the subsoil are therefore observed in the
profile from the deforested land. The clay ratio decreases
with depth in the profile from the deforested land, but

varies in an irregular manner in the other.



TABLE ~ VIT

MECHANICAL COMPOSITION OF SOILE TROM POREST LANDS AND CLEARED ARDA

Mechaniecal Composition

. Depth  Gravel (Percent on oven dry basis) rgigi Textural
Location in cm. ¢ Coar . sand + silt/ class
ge  rine 5i1% Cls; ola;
sand sand = 4 Y
Porest land 0~ 48 20.% 28.7 29.3 20.0 22.0 Ze6 Toan
48 - 75 3207 37.5 26.5 900 27-0 2-7 c}.ay 1051:1
75 =150  45.0 43.0 22,6 11.1 17.3 4.9 Gravelly
loam
Gleared land 0= 5 20.7 37.0 31.0 18.0 14.0 6el Loam
42 «150 141 17.8 24.2 16,0 42.0 1.4 Clay
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() Lose on ipgnition:- The data in table VIII show
thet losa on ignition decreases from 16,3 t0 11.2 percent
with depth in the forest profile, but remains fairly unie-
form in the profile from the deforested land.

(¢) Single value constenies- The single value constanis

of the scils studied ave presented in table VIII,

The water holding cepacity of soils of the forest
profile wvaries from 28.8 to 56.7 percewt and that of/the
profilc from the deforested land from 32.4 to 42.0 percent.
This single value constant decreases with depth in the
forest proflle, but no regular variation is noted in the
other profile.

The bulk density of the solls ranges from 1.32 to
1.46 in the forest profile and from 1.22 to0 1,40 in the
other profile. In both profiles the bulk density of the
soils of the third layer is higher ihan that of the sur-
face horizon. No marked difference is obssrved in the
specific gravity of the soils of hoth the preofiles,

The porespace veries from 42.6 to 52.2 percent in
the forsat profile gnd from 47.0 $0 52.7 percent in the
profile from the deforested land. It decreases steadily
with depth in the former but rermains falrly constant in
the other.

The volume expansion of the soils ranges from 2.6
t0 645 in the profile from the forest area and from 5.5 to

9,3 in the profile from the cleared lend. It decreases



TABLE -~ VIII

SINGLE VALUE CONSTANTS OF SOILS FROM FOREST LAND AND CLEARED AREA

Water hold- .
. Depth . " Apparent Specific Porespace Volume
Loeality. in em. 1?%eg§gi:3‘ty' density. gravity. (Percent) e(axpansioz)l

percent

Forest land 0 - 48 38.7 1.32 2.52 52.2 6.5

48 - 75 31 06 1.41 2.45 4506 4.1

75 —150 28.8 1.4‘6 2.47 42.6 2.6

Cleared 1and O - 5 39.4 1.28 2.32 51.4 9.3

5 <« 42 42.0 1.22 2.28 52.7 8.9

42 =150 32.4 1.40 2.42 47.0 5.5
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uniformnly down the profile in the former while there is
no significant deerease with depth in the latter.
IT. General Chemical Characteristics.

(2) Soil xeaction (pH):~ The pH of soils (teble X)
ranges from 5.0 to 5.3 in the forest profile and from 4.9

$0 6,2 in the profile from the deforested land.

(b) Organic carbon, nitrogen end CZN ratios= Organic
carbon content of the soils (table IX) waries from 0.53 to
3.77 percent in the forest profile and from 0.82 to 3.97
percent in the other profile., The data reveal that
¢rgenic matter hag accumulated in greater amounts in the
lower horizon of the profile from the deforested land.

The nitrogen content of the soils ranges from
0,05 to 0.31 percent in ihe foreset profile and from 0,17
to 0.27 percent in the other profile., Nitrogen is found
to have accumulated 0 a greater extent in the lower hori-
zons of the profile from the deforested land.

The carbon/nitrogen ratio veries from 7.5 to 12.2
in the profile from the forest and from 4.8 to 14.9 in the
other profile.

(c) Cation exchonge capacity:~ The cation exchange
capacity (table X) ranges from 2.1 to 10,0 m.e/100 g.
soil in the profile from the forest and from 4.6 to 9.7 m.e/
100 g. soil in the profile from the cleared land. No markec
difference is observed in the celtion exchange capaclty of
the purface soils of both the profiles, but consideradle

variation is noted in this property between the subsoils.



TABLE - IX

CARBON/NITROGEN RELATIONSHIPS IN S0ILS FROM FOREST LAKD
AND CLELRED AREA

Percent on oven dry basis
Depth ¢/N

Locality in em, Organie Organic retio
cerbon,  matter, DibTOsen

Forest land O - 48  3.77 6.48 0.31 12.2

48 - 75 0‘97 1|66 0o13 7|5

75 "150 0'53 0'91 0:05 10o6

Cleared land O -~ 5 3,97 6.84 0.27 14.9

5 - 42 1o92 3‘32 0|23 8.3

42 =150 0.82 1.41 0.17 4.8




57

(d) Acid insolubless- The amounts of hydrochloric

acid insoluble silica and sand in the soils show little
variation between the two profiles. It 1s highest in the
third layer of the forest profile and in the surface soil
of the other.

III. Analysis of Hydroecklorlic acid extragts.

The anglytieal data of hydrochloric acid extracts
of the soils presented in table X show that the sesquioxide
content varies from %6.4 to 39,3 percent in the profile
from the forest and from 30.9 to 42.3 percent in the profile
from the deforested land., It increases progressively down
the profile from the deforested land while it remains almost
unlform in the profile from the forest aree.

No appreciable difference is observed in the P205
and K,0 contents of the two profiles.

The distribution of Cal and Mgl in soils of both
the profiles 1is similar excent that the level of a0 in
the forest profile 1s generally higher.

The data recorded in table XI reveal that there is
considerable difference in the available P205 and xeo
contents of the two profiles. The profile from the de-
forested land containe a higher proportion of avellable
P205 whereas the forest profile contalne more of available
K20.

IV. Analysis of Clay.
Data on the chemicel analysis of the clay fraction



TABLE - X

CHEMICAT, CHARACTERISTICS OF SOILS FROM POREST LAND AND CLEARED AREA

Percent on oven dry dbasis Cation
Depth in exchange
Locality om pH Loss on Insolu- Sesgui~ .0 K,0 ©Ca0 Mgd capacity
* ignition ble silica oxides 2"5 2 14€ Jpereent
& sand
Forest land QO - 48 5.3 16.32 53.10 38,30 0.14 0.37 0.27 «23 10,0
Clegred land O = 5 6.2 13.08 62.20 30,90 0,19 0.49 0,22 0.39 9.7
5 = 42 4.9 13.13 52.10 37«01 0.1 0.09 0,12 0.15 6.3
42 =150 S.1 12.16 45.50 42.30 0.18 0,18 0.15 16 4,6




TABLE - XI

TOTAL AND AVAILABLE PHOCPHORUS AKD POTAGSIUM IN S0ILS I'ROM FOREST LARD ARD
CLEARED AREA

Percent on oven dry basis

Loecality Depth in cm.
Total 2,0 Available P,0 TPotal K.0 Available E,0
2°5 25 2 2
Forest lend 0 - 48 0.14 0.0014 0.37 0.015
48 - 715 0.16 trace 0.39 0.007
75 ~-150 0.10 trace 0.25 0.055
Cleared land 0~ 5 0.19 0.0022 0.49 0.006
5 - 42 0.15 0.0006 0.09 0.006

42 ~150 0.18 0.0011 0.18 0.023




TABLE - XIIX

CHEHMICAL AWALYSIS OF CLAY FROM POREST LAND AND CLEARED ARTA

Loss op  Fereent on ignited besis Gem-mol ratioe eiimge
Depth in ignition o capacity
Locallity. em,  percent. SiC, Peg0z  Aly04 Si0, 810, 9105 e, por-
1112034-?3203 .&1203 e203 cent,
Foreat land O - 48 15.41 27.9 17.2 372 0.98 1.28 4418 24,2
Cleared cren 0~ & 12,50 28.3 17.4 37.4 1.01 131 4,27 26,2
G - 42 11.95 272 18,1 36T 0.96 125 4.09 26.8

42 =150 14.50 27.9 17.8 372 1.02 1.23 4.18 25.7
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of the solls are presented in table XII. No marked
difference is observed in the loss on ignition of clays
from both the profiles, The 3102 content varies from
26,7 t0 27.9 percent in the forsst profile end from 27.2
to128.3 percent in the profile from the deforested land.
No significant difference 1s noticed in the Fe203 and
A1203 content of the clays of the two profiles, The
silica/sesquioxide ratio, silica/slumina ratio and
silica/ferric oxide ratlo show vexry little variation
between the clays of the two profiles.

The cation exchange capacity of the two clays
shows 1l%tle variation and ranges from 23.4 to 24.8 m.e/
100 ge. clay in the forest profile and from 25,7 o
26.8 m.e/100 g. clay in the profile from the deforested
land.






DISCUSSION

In the five forest solls studied, there is a close
resemblance in certain soil characteristics which is
obviously due to the similerity in the climatic and biotie
conditions under which these soils have developed, The
ciimate is of the hot hunmid type in which, soil formation
iz predominantly pedochemical in nature. Both pbhysical
and chemical weathering azre active under such climatic
conditions, Difference in microclimate brought about by
relief and vegetation as well as by the type of litter
produced under different plant communities have probably
caused certain variations in the morphologlcal, physical
and chemical characteristies of these soils.

There is very 1little accumulation of litter in
the various soils examined. The high miercobiological
activity in these soils due to the existing hot humid
conditions, appears to be meinly responsible for the
absence of litter in these forests.

Prom the morphologleel observations recorded in
Chapter 3, it ie seen that the colour of the solls is
usually dark reddish brown to derk brown at the top and
chenges to red in the subsoil. The brown colour is pro-
bably due to dehydrated form of iron oxide - turgite or
heematite {Glinke, 1927) and the darkness imparted is

indicative of an accumulation of humus in the surface soil. -
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These differences in colour between the surface soil and
subsoil are generally more pronounced in the profiles
from the evergreen forest at Ranni and the shola forest
at Devikulam,

The soil structure is usually of the crumb tﬁpe
in the surface layer and becomes blocky or maseive in the
subsoil, except in the profiles where laterite occurs in
the lower layers. Such type of structure provides favou-
rable environment for proper root development and good
air-moisture relstionships. Roots are sbundant in the
surface horizon in gll the profiles but pentetration is
regtricted 1o a lerge extent in the sub-soila of Palode
and Ranni forests where laeterite is found in the lower hori-
zon and in the Wynad profile where the subsoil is extremely
hard due to oompaction caused by quartz grains and olay.

A1} the profiles are non~calcareous. The zeld
leaching that has taken place in these soils is responsible
for this condition.

The data on mechanical analysis indicate that the
texture of the soils ranges from loamy sand to clay. This
is further evidense that chemical weathering is probably
the predominant soil forming process in these soils. The
soils from the moist deciduous forests at Wynad and Palode
area of comparatively heavy texture possibly due to the

more favourable conditions existing in these locallitles for
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chemioal westhering. The content of gravel is higher in
the Pelode and Rarnl profiles becsuse typleal laterite
occure ir the lower leyers of these profiles, Mechanical
eluviation of clay from the top soil and its accumulation
in the subsoil zre well marked in all the profiles. In
the Yynad profile, the clay has moved to a greater depth
and togethor with the guartz grains forms a hard and
impervious loyer at a.depth of about 120 cm,.

The loss on igniiion is highest in the Devilulan
profile due to the higher amounts of organic matier prew-
sent, But lhis profile has an unusually low content of
clay in all ‘he horizons. 8imilarly, the.Vynad profile
contains the higheet amount of clay, but the loss on
ignition recorded for this profile is the lowest, These
results indicate that the lose on ignition is closely
correlated with the organic metter amd not the clay content,

The soils examined show only slight veriation in
water holding capacity. 7Zhe surface soils recorded the
maximum values vhioch is obviously due to & grealer oconw
centration of organic metter on the surface, The higher
values shown by the subsoils of Parambilkulam and Wynad
profiles can only be attributed to the higher content of
olay in these layers. For the same veason, the subsoils
of these profiles give a higher value for volume expansion,

Ho appreciable difference is observed in the specific



65

gravity of the various soils which indicetes that their
chemicel make-up is similer,

The pH values reveal that all the soils are acidie
in reactions The acldity can only be atiributed to the
long and contirmed lesmching that these soils have been
subjected to. The pH range of thess soils viz,, 4.2 to
6,4, may not adversely affect the growth of the crops
becsuse as pointed out by Stone and Lemmon {1957) seed-‘/
lings and trees in general develop beat at pH values
between 4.5 and 6.0 in forests. The soils from Falode
show the highest acidity which may be the result of more
drastic leaching as evidenced by the greater downward
novement of c¢lay in this profile and its comparatively
low base status, Hesselmen (1926) noted thet soils
develop greater acidity if the leaves of the trees ecoupy-
ing the }and contein a higher amount of acid. The &i’ace
soil of Dé%ilkulem profile, on the other hand, is less acid

thon the subgoil. Doyne (1935) obsexved a similar condition
i;1 places Whe;e the leaves of the trees contain a high
content of h;asee.

The soils studied are characterised by a high amount
of organic natter and nitrogen in the surface layer., The
TDevikulam profile recorded the highest velues obviously
because of the luxuriant vegetation caused by the heavy
precipitation and high atmospheric humidity in this area.

The carbon and nitrogen contents, in genersl, decrease
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with depth in the profiles. There is, however, evidence
of leaching of these two elements and their accumulation
in the lowey horizons of the profiles from the moist
deciduous forests of Palode and Wynad. The ecarbon/mitrogen
ratio of moils varies from 2.8 to 20.7 which is in agree~
ment with the findings of Satyenarayan et g1 (1946), \/
Yadav ané Pathak (1963) and Yedav (1963) on the forest
soils of India. The low ratioe observed in the lower
horizons of Wynad, Parembikulem and Devikulam profiles nmay
be due %o the high infiltration of nitrogen into these
leyers. Russel (1961) abttridutes such £211 in earbon/nitro-
gen ratio to the inclusion of ammonium ions held by the
clay in a form in which they can be displaced only by
treatment with a strong acid. The normel caxbon/nitrogen
ratio observed in the top soils indicates that the process
of decomposition of orgsnic matter is quite rapid in these
foresta.

The results of annlysis of the hydrochloric azeid
extraets revesl that the sesquioxides have been leached
considerably from the top ao:li into the subsoil. In
general, this situation is more pronounced in profiles
from higher elevations like Devikulam, Paramblkulam and
Viynad. The difference in the mobility of sesguioxides in
the varlous profiles, however, appears to be due to the
consequent amount of complexing agemts in the leaching
medium (Bloomfield 1955).



The 9205 and Kao contents of the solls are fairly
high compaved to average Indlaen soils. The gecond
horizons in the profiles have a higher level of thesex/f
nutrienta due to long and continued leaching. Walker
end Adem (1959) heve furnished evidence o show that an
increesing loss of phosphorus by leaching occurs with
inoreasing degree of weathering both as organic phosphorus
from solution snd as inorganic phosphorus from the soft
weathering rock. The elay content is also high in the

second horlzons of ﬁygﬁgrofilee. Raychaudhuri and Landley
(1960) found thet soils which contain & high amount of
clay and silt retained more phosphorus. This 1g further
subztantiated by the observatlons of Goel and Agarwal
(1960) and Yadav and Pathek (1963). The content of avall-
able phosphorus is low in all the profiles which may be
attributed to a low rate of release of this nutrient from
80il minerals. This mey also be the result of relatively
high amounts of orgenic matier in these solls, beeause
as reported by Shrikhande and Yadav (1954) end Yadav and
Pathak (1963) phosphorus availability decreases in the
presence of organic matter. The very low level of avail-
able potassium despite comparatively high amounts of total
ch indicates the presence of unweathered potassium bearing
minerals in thess soils.

The calcium content 1s highest in the surface soils
which decreases with depth in all the profiles which
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points to the accumulation of this element in the top soil
through leaf fell, Due %o the relatively high content of
celcium in their litter, many hardwoods favour accumulation
of this element in the surface soil to a greater extent
(Alway 1933). The magnesium content is highest in the
second horizons of the profiles. This conforms with the
oboervations of Iutuz end Chandler (1957) who found that
magnesium may accumulate in the B horizons of forest soils.

The cation exchange capacity is found to be mainly
governed by the orgnie matier and clay contents of these
s0ils. In view of the very low values obtained for cation
exehanée capacity, the main type of olaylbresent in these
goils appears to be kanolinits.

EFFECTS OF DEPORBSPATION OF SCIL CHARACTERISTICS

There is eonsiderable differcnces of opinion with re~
gard to the effeets of clearfelling of trees in natural
forests and raising of plantations,on the physical and
chemical characteristics of soils, Mullex (1887),

Shivata et g1 (1951) MoDonald (1955), Biswell and Schults
(1957) and Siviridova (1960) held the view that clearw
felling hes no hermful effects on soil characteristica,
Ehrenberg (1922), Albert (1944), Rawitscher (1946), Trimble
(1949), Chevelier (1949) end Riguier (1953) considered the
tlearfelling of natural forests znd raising of pure crops

as positively detrimental because of the resultant hazards,



guch as, so0ll erosion, depletion of nutrients etec. that
nay slter the natural equilibrium of the soil. Wiedeman
(1934}, on the other hand, coneiuded that the effects of
cleareutting of forests camnot be generalized for all
situations. In some cases an unfaevourable effect and in
others, a favourable influence is obiained.

The results of the present investigetion go to show
that while no sericus depletion in plant mutrients has
taken place in the soil, its physical condition has been
narkedly altered as a resull of deforestation and subge-
quent planting with teak seedlings. As seen from the
morphological features of the itwo profiles recorded in
Chapter 3, there is considerable evidence that soil erosion
has taken place in the deforested land on & large scale.
The favourseble structure of the forest soll has been almost
completely destroyed in the deforested land, probedly due
to the deflocculation of soil aguregetes caused by excegw
sive insolation z2nd by the mechanical disturbances such
ag, removal of stumps and loggilng of wood brought about
by deforestation, Trimble (1949) has reported that timber
cutting from forests cesused considerable ground disturbances
which led to erosion and bumus destruction.

The clay content of the forest soil is highest in the
second horizon, but in the deforested land it increased
steadily down the profile and at & depth of about 150 cm,
attained 2 maximum value which was three times that of the
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surface horizon. This indicates that clay has been
translocated to the subsoil in the cleared lend at &

‘more rapid rate than in natural forest under normal condi-
tions, Such raopid eluviation of the clay can only be
attributed to the excessive mechanicsl disturbances to the
s0il caused by deforestation, The accumulation of clay
has resulted in the formation of a elayey soil horizon
which, as pointed out by Pearson and Marsh {1935),
inhibits the growth and regeneration of trees.

The pH values of the goils indlicate that the surface
s0il of the deforested land is less acid. This mey be due
to the incorporation of large amounts of ash in the soil
during the burning operstions connected with deforestation
end also the subsequent leaching of soluble salts present
in the ash., This finding conforms with the observations
of Riquier (1953), Fuller (1955), Maran (1955) and Tarrant
(1956) who found that clearfelling of foresits and burning
of soil raises the pH wvzlue.

Unlike in the forest profile, the loss on ignition
of the soil from the cleared land remamined uniform with
depth. Thig indicates that orgenic matter has been leached
to the lower layers. The data on organic matter presented
in table XI substentiate this view. A similer condition
is witnessed in the case of nitrogen also. In the deforest~
ed land, this nutrient has been leached to the lower horizor

in relatively larger amounts., The low carbon-nitrogen ratic
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of the subsoils of the deforested land may also be ettri-
buted to the greater leaching of nitrogen to these horizons,

A higher cation exchange cepacity is recorded for the
subsoils of the cleared land than for the natural forest
which may be aseribed to the greater content of clay and
organic matter in these horizons.

The total and availeble 1’205 contents are appreciebly

-
higher in the cleared land then in the forest profile.
This result is in agreement with the findings of Tarrent
{1956}, Chirikov and Solovev (1960) and Sivirividova (1960)
who noted that clearfelling of natural forest and burning
of 01l increases the totel and available phosphorus
contents of soils.

The chemical composition and cation excuznge capacity
of the clays from the two profiles reveal that the chemical
congtitution of the ciay has not been altered to any marked
extent &s a result of the cperations undertaken during
deforestation. This finding has however to be viewed with
some reservation as the present study wes limited only to
two profiless Moreover, this investigetion was corried
out after a period of only two years of deforestation
during which time no significant change in the chemical
conatitution of the eclay could have taken place, A study
extending over & longer period and covering a larger area ls
therefore warranted., Only such an investigation eaen help
in determining more precisely the nature of the soil trans-
formetions brought about by deforestation and its effeots
on soll fertility.






SUMMARY AND CONCLUSIONS

A study has been made of the forest soils of Kerala
State to determine their morphological features, physico-
chemiecsl characters and fertility statue. Five typical
profiles representing the three important vegetational
types in this State viz., tropical evergreen, moist
deciduous and shola forssts, located at different alti-
tudes and of different topograpdby were exemined. The
data revesl that these soils are the product of long,
continued, severe leaching under & hot humid clinate.
There is close similarity in many of the importent soil
characteristics of the profiles studied.

The soils, in general, are brown to red in colour,
moderately deep, acid in reaction, rather heavy in texture
and non~calcarous in neture. They have 2 high content
of orgonic metter, nitrogen, phosphorus and potassiui but
are low in available 9205 and Kzo.

The soils of the various forest communities studied
show glight déiffersnces in certasin characterstics which
is a conseguence of local site features. Higher acidity
and more ¢lay are found in soils of the moist deciduous
forests. The moils supporting evergreen and shola forests
ere generally higher in organic matter and nitrogen. The
sccunmuiation of iron and aluminium is elso found to be

greater in these profiles.
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Studies undertaken to determine the effects of
deforestation on soll characteristics indicate that no
pronounced changes are brought about as a result of
deforestation. The nutrient capital of the soil has not
been depleted to any noticeable extent after two years
of deforestation, HMarked changes, however, are noted in
the physical condition of the soil, The favourable
atructure of the natural forest soll has been adversely
affected by deforestation and the soil exposed to severe
erosion.

The anslysis of the clay fraction of the soils
reveels that the chemical constitution of the cley has
not been altered to any significant extent as a result

of deforestation.
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