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INTRODUCTION



m-8oro®3t<Hi
I t  has iong "open roaognlaed th a t vegetation 

exerto a deoiaiv© in/luenac on the morphological, phy­

s ic a l  ana chemionl propcrtisa o f s o i ls ,  Considerable 

osourU o f worfc has bees clone on vogotation as a aoU - 

foralng fa c to r  in  tho toopornte regions, bat very l l t t l a  

information I s  available rosnr&tng the Influence o f  vego- 

ta tlo a  on s o i l  e te m ste r ip tie e  raider tro p ica l «n»l sub­
tro p ica l conditions.

Jenny (1 3 4 1 )  to his dismission on organism s 

as a aoiX-foraing factor, treats vegetation both oa on 
independent end as a dependent variable. In order to 
ascertain tho sola of vegetation os an independent v st­
able it shouia be possible to study the properties of the 
eon as influenced by the vegetation, while nil other 
soH-fogalsiij factors such as ClSmate, parent material, 
topography* ffliil ties© are maintained «t any iiartsoulor 
constellation.- Hence, onder natural eonditiona, it la 
oftovi difficult to ostlaatc reliably the influence of 
vegetation on soil properties. But this aspect beooaae 
pt»%lealar3y staple aud orastly evrilnutad tiheneger &a» 
controls the vegetalioacX cove** m  in «X1 agricultural 
sad »ans eilvienlttujal practices, A classic exonple of 
thio prota.«n is provided by the tsakClgagggna grinds »I.lnn.)
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plnntatlono of the Hilnmbur Hange, Calicut Blstrfot, 
whera tank plnntationa of varying stages of growth end 
natural foreotn exist adjacently in nrona of apparently 
identical allento, parent material, topography and age.

She teoJc plantations at Hilombur date back 
to the yew 1846 when the systematic planting of teak 
was began. It any be sectioned hero that the oldest 
took plantation in the world (Conolly'3 Seek Floatation) 
is situated in this ores, further, plantations of any 
age fron 1 year to sore than 130 years ore also avail­
able in this region. Hence the Hiinabur forest area 
presents an excellent aite for n scientific study of the 
influence of teak on the morphological, physical end 
chemical characteristics of noils.

In the Niliwbur plantations, with which the 
present study is mainly concerned, the beat quality teste 
occurs along the banks of the rlvora and tho quality de­
teriorates as one tsovso away from the riverain alluvium, 
particularly on hill elopes, Zt has been suggested that 
the soil gets deteriorated during the course of forcing 
raid maintaining a took plantation away from the riverain 
alluviun. Observational evidence indicates that this 
deterioration of soil is mainly duo to the hardening 
of the surface soil under pure teak, probably from 
exposure and surface erosion. It is also believed that 
clear-felling of forests and planting of teak will
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hasten the process of Interisation, asking the soil un­
favourable for the growth of took. Shis process of lot- 
ertsstion la not clearly detected In the first rotation 
crop but becomes pronounced afterwards.

3?rom theoretical considerations, it would 
appear that some changes to soil conditions arc bound to 
occur following the removal of natural forests and plan­
ting of took, for the equilibrium between the vegetation 
end soil is affected as a result of these silvicultural 
operations. But a general survey of literature shows 
that practically no scientific work has been done along 
this line to prove that assy deterioration of the soil 
takes place under pure teak. She situation, therefore 
necessitates the carrying out of a systematic study of 
this controversial problem. ' This work was, therefore, 
undertaken with the following objectives*

1. So study the extent to which the morphological, physical and ohwiical properties of soils are affected by the olear-felling of trees followed by the planting of took.
2. To assess the deterioration, or otherwise, of the nutrient status of too soils consequent on deforestation raid replanting.
3. So find out the offset of silvicultural activi­ties on the chemical composition of the cloy.

She details of too investigation undertaken 
with the above objectives ora presented and discussed in 
the following pages.



REVIEW OF LITERATURE



SETtEW OF 1I2ERASIT8E

It is now universally accepted that tho soil 
is a natural historic body reflecting the influence of 
various soil-forming factors*

According to Bokuchasv (1889) “the soil is the 
result of the combined activity said reciprocal influenoc 
of parent material, plant and aniaol organisms, climate,
ago of the land, and topography".

Joff© (1938) classified tho factors involved 
in the process of soil formation into two, active and 
passive. According to him the paoslve factors ( or 
soil formers) represent the constituents which servo os 
the source of the mass (mineral natter) and some environ­
mental conditions which affect it. Shey comprise the 
parent material, tho topography, and the ago of the land 
(the time factor). She active factors of soil formation 
are represented by agents supplying the energy that acta 
upon the moss and furnish reagents for the process of 
son formation. She elements of the biosphere, the 
atmosphere, and the hydrosphere are representatives of 
this doss of factors.

Jenny (1941) govs a new oonospt of aoil- 
fowsing factors. He divided tho factors involved into



two groups - tho independent variables end the dependent 
vnriaM.en and only the Independent variables were treated 
as the ooil-foMsing factors or the soil foKsara. fhua 
ellnate, organisms, topography, parent Material, and time 
were rooogniaod na independent variables while aoll 
reaction, organic matter, soil colour ato, represented 
the dependent variables.
Vegetation ns a  S o il-fo ra in g  fa c to r

Harbut {1932), in hl» notes on the relation 
of soil type to envixonaent, aoualdorod vegetation as 
the Boot isporfcmt soA.b-forn.ins fseisr.

According to dtkiforoff (1935) toe moro 
laportont profile faaturos are aninly detsrainoa by the 
nature of the plant cover, Sat Robinson (1933) has 
treated vegetation only as a dependent factor, since it 
is Itself closely governed by situation, son, and 
oliEiatc-. v

In his discussion on biosphore as a  factor 
of soil foraatlon, tfoffe (1936) stated that plants acted 
directly and indirectly as a factor of soil formation.
She type of vegetation - grassland or timber - and the 
physiological functions of the plants and their oomoo- 
eltion influsnecd tho profilo constitution,

Jenny (1941) recognised vegetation both as on



teflopotiiont an® as m dependent variable* ■ f  © illustrate, 
the m%® of m  m  itieleperlfmt variable ho
*efe*vea the p ra lrio -tia to  tmatsitfoa m m  ©hero two 
hlvieftens of vegototlon tkaneiar vlâ Bla foi?@st m& within 
frairi©  lived a&daeontly* t&thoagh ©thor faetos?® like 
parent eateirlal» topogrc&Uyt «»d ago ilia not
iiffo r  mich. 'Wmm th is afatly ho ©baervoa the following*

i* ' She total, nitrogen mt& argcsai® mattes* 
wen?© ®or fe'atalsaat ia  pvalv&e than in forest ©oil* She 
earfrmsnitrogen ratio wa® wJUtaar ftap. the .forest* fa th© 
forest -m abrupt ~<£hehge of orgaai© eetter with depth was 
noted*

i$» '' is© siXlmsmltmrnu anstie .we* .©lightly 
higher- xmsfe forest than nailer -prairie., iadleetlag that 
tmmsM mfttm.-of-aXuelita had been hastened*.. ■ '

' flio. ■ • 'fa®' teoralw iina aratio- was Mglt fo r ..
‘ ' V '

pratrl© and low for^tfahor* ©specially i n t o  lower 
hoarleoflii* fae'oBeuht of 'eftohongeabi©' to e s  end.degree 
of to©  aattusstioh wora 'Safariahly'.|iigte-. la  the grasglrma 
profHe®*-''' '■■■'■■

lv* ' ’ '.fade?' ttthor ittem ms a gmmt tmms- 
loeatloa of mlmm&tn mH n 1mm? pH. -

BasoQ ©a. these obeorratiOn® fe© eonoluaea'thflt 
©$»al ollm&tic oirewstmeoa a Seel tom© foroa£



cover otiMulatod loaching and accelerated coil development 
more than a prairie vegetation.

Salovov (1954) reported that the properties of 
n light chestnut soil were modified under the influence 
of forest plantations. She thickness of the humus horiason 
was increased by 10 to 12 ess, ond leaching of carbonates 
was hastened. The soil in tho forest cover still showed 
oiorc exchangeable calcium them in steppe soil, perhaps 
due to the addition of eoloiura in the loaf fall. He 
believed that a forest altered a light chestnut soil so 
that it come to resemble a chemoaea soil.

Buchnufour (1954) compared analogous dimnx 
soils under oak in the Atlantic region and under fir in 
Vosagos. Both wore brown soils with mull Hi&sraa. Tho 
regression of soils under oak led to rendssina on ealon» 
rcoura parent material, and to gLeyod pent on compact 
oloyey material. There was an accelerated degradation 
to podzol on soils under fir. Regeneration of degraded 
soils containing raw humus into brown forest soils was 
possible by mixed stands of deciduous ond coniferous 
trees, provided podsoltaation was not too far advanced 
at the time of reforestation.

Hakata (1954), from his comparison between 
forest soil in natural forests and in forests doored 
and planted with fir, reported that both soils Showad



almost the sane aeehenioal composition, hut chemical 
composition was poorer and pH, onrbontnitrogen ratio, 
absorptive capacity, organic matter content, and exchan­
geable calcium were lower in tho planted area Which htsd 
been dear out thirty throe years before.

From a comparison of young and old forest 
stands, Ovington and ttadgwiCU (1957) suggested that in 
the forest (toil tho greatest change in soil oddity 
occurred in the first 25 yearn after planting.

Skorodumov {1959) evaluated the chemoaoa 
soils under two different vegetations, the forest end 
the steppe. She fields surrounded by forests were free 
of carbonates, chlorides, and sulphates down to the 
ground-wator level while ohGmoaom in the atoppe wna 
rich in carbonates, sulphoton, and water solublQ salto.

Patha); gl. (1964), in a catena study of 
the physical and chemical properties of soil under culti­
vation and under forest cover, found that porooity, water 
holding capacity, sticky point moisture, and hydraulic 
permeability of sails under forest cover were higher 
than those of soils under cultivation. The forest soils 
exhibited more aggregation than the cultivated normal 
soils. She aggregates were also larger in siae. She 
oat ion exchange capacity was higher for soils under



t Saber while the slliem ecsquioxiae ratio showed a 
decreasing tendency. She dots for dispersion ratio of 
soils under cultivation indicated that these soils were 
nore susceptible to erosion,

Bobinson et oi»(13C6) observed no significant 
differences in physical properties of soils under 
indigenous forest and under s 16 year old tree plantation 
while ha obtained distinct differences in chemical proper­
ties, particularly between the two top ©oils.
Bffaeta af daon-felllmt

lluiler (188?) found that soils having a aor 
typo huaus layer benefited frequently by deforestation.
It led to decomposition of organic nattor, decreased 
acidity and hastened nitrification by activating soil 
fauna.

Ssrenbur® (1922) stated that tho removal of 
forest canopy and burning romiltod in erosion and the 
subsequent renoval of fertile surface soil. Substantial 
amounts of calcium, magnesium, potassium, and phosphorus 
were lost by leaching. The favourable effects noticed 
wore a decrease in acidity end the quick oxidation of 
organic setter,

a 21 year saperisoat to (letannine the 
effect of the r<wov«X of litter and duff on tree growth,
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Eelcvoy (1926) showed that tho removal of forest soil 
covering retarded the growth, the lose being greatest 
when the litter woe removed every year.

Bavidaon (1926) concluded that oloniv cutting
caused the washing away of line, increased 1 caching and 
resulted in complete destruction of forest organisms.

friable and Eripp (1949) reported that reaovol 
of timber resulted in erosion and hwmts destruction. 
Opening the stand increased air movement end facilitated 
the oxidation of soil humus and compaction of soil. Si 
doored areas, after 36 years, all the organic matter 
disappeared from the surface which accompanied active 
sheet erosion. 2hoy observed that a huauo layer begun 
to form, when 30 to 40 years elapsed after establishing 
a now stand. After SO y*>«rs the organic matter was still 
patchy and the mineral soil layer still compact. Stands 
of 100 year old developed a good huarus layer and the 
mineral soil was loose and moist.

Shibnta q&.(1951) compared tho properties 
of soil in a 65 year old Hinohl forest and in on 
adjoining ela«r-feHad area. In tho Cleared area litter 
doooaposed more rapidly, soil acidity was less and the 
contents of total nitrogen sad exchangeable enlcius were 
higher in the lower hoidzono than in the forested area.
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Shey concluded that the favourable effects of clenr- 
fdling ware likely to disappear within a few years.

Buchafour (1953) reported that the destruction 
of forest cover led to heavy leaching and loss ef plant 
nutrients.

Biquior (1953) concluded that clearing of 
forests destroyed organic natter and checked its 
subsequent accumulation, increased the pH and the quantity 
of assimilable nutrients, mid induced erosion. She 
improvement noticed in physical properties was only 
temporary. Swo crops after olear-foiling impoverished 
the soil of Its nutrients to such mi extent that 
reforestation or regeneration of such arose became 
difficult.

fuller (1955) found that deforestation caused 
loss of nitrogen, while the other nutrients got concen­
trated and changed to more soluble forms. Zhe removal 
of soluble salts by leaching raised the pH of the soil.
A decrease in the Oarhoninitrogen ratio to a depth of 
8 to 12 inches was also noted.

Referring to the dear-foiling of old 
coniferous stands, Moran (1955) stated that the removal 
of forest eovor reduced the active and exchangeable 
acidity of the soil. Calcium and potassium become
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■ore available to plants in Seai-arid regions while 
the reverse took place in the ease of humid slopes.

McDonald (1955) obtained no change in the 
physical properties of soil raa a result of clear-felling. 
2ho soils froa forests anil cleared area showed no diffe­
rence in their moisture contents.

Colthnrp (1960), in u study of the effects of 
commercial type clean-outting on soil, found no narked 
change in soil texture, bulk density, porosity, and 
permeability after olearwfelling trees in the woodlands.

Pathsik et id. (1964) obtained a reduction in 
the cation exchange capacity of the soil consequent on 
clear-felling and cultivation while the silicai oequi- 
cxide ratio tended to increase after dear-falling*

Hye and Oroenlnnd (1964), in a study of the 
changes in the soil after clearing tropical forests 
observed that the loss of organic natter was very 
rapid during the first yew after deforestation followed 
by hunting.

fnsaya (1965) obtained morphological changes 
in the forest litter and changes in the properties of 
soil organic matter by partial deforestation. After 
deor-euttlng the decomposition of litter was quicker, 
reducing the thickness of the organic matter layer.
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in a study on some forest soils of Kordn, 
Shoaaa and Srito-Butunflyswjaa {1966) reported that the 
chonicrl constitution of elny was not altered to any 
significant extent m  a result of deforestation ana no 
depletion in nutriant capital of soil nee noticed 2 years 
after deforestation. But they observed marked changes 
in the physical conditions of tho soil. She favourable 
structure of the nature forest soil had been adversely 
effected by deforestation and the soil was subjected to 
severe erosion,

Ohnly and Xoahy (1967)* in their studies on 
the effect of deforestation on organic earbon( nitrogen, 
and potash status of some forest soils of Kerala, found 
that the organic natter ia the surface layer nos reduced 
substantially with increase in tho period of denudation. 
Site level of this constituent increased in lower 
horlsons after deforestation, presumably duo to increased 
leaching. Soil denuded for 5 years contained higher 
amounts of total and exchangeable potassium then in the 
forest soil, perhaps due to the addition of this element 
in the fora of ash as a result of tho burning of the 
tree straps. In the profiles denuded for 10 to 15 years 
there wss considerable reduction in the amounts of 
total end exchangeable potnasira in the surface layer.
She increased potassium content of tho lower horlsons of
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these soils showed that there was enhanced downward 
movement of this element consequent on denudation.
growth of teak u3 influenced hr aoil conditions

Srtup (1921) observed better growth of tcrtfc 
on well drained deep alluvial soils. According to him 
it required a good subsoil drainage and did not endure 
stiff soil or one which was liable to inundation or 
water-logging. Along dry ridges it became stunted and 
this was also the ease on shallow soil. In Madhya 
Pradesh ha noticed a superior growth of teak on soils 
formed from trep formation, metnmorphio rooks and 
Vindhyon sandstones, feak perfomed well on these sedi­
mentary rooks which were leached least by the notion of 
water.

In hla studies on tho teak soils of Java, 
Newltmd (1922) obtained no direct correlation between the 
chemical properties of soil and the growth of teak, 
while some of the physical factors in the soil showed a 
correlation with teak quality, A soil with a high 
water holding edacity and low permeability in the top 
m  compared with the second layer appeared to be 
oonduoive to good teak growth.

Cantons (1927) found no justification for 
planting teak say where but in the alluvial valley soil
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and on the rarely occurring d«qp lonay sand and Iona on 
the bronder ridges. Teak planted on day did not grow 
wan, while on the narrow ridges end Moderate to steep 
slopes it died in later years.

Nawnon (1930) emphasised the necessity of 
avoiding water-logged soils in selecting sites for plant­
ing teak.

CJuwpion (1931) reported that soil aeration 
caused narked improvement in tho growth of teak, portly 
by prolonging the growing season.

Biobold (1939) found that a deep wail drained 
soil with on alkaline influence in the subsoil was best 
for the natural hard wood forests. whereas shallow soils 
and those with poor internal drainage were of low quality 
for hardwoods.

TJavia (1940). from his studies on Nilnmbur 
soils with special reference to their suitability for 
teak, noted that the riverain alluvium was most suited 
for maintaining good quality teak. Took plantations 
away frosi the riverain olluviun supported only teak of 
poor quality.

Toggarse (1945) observed that the growth of 
the teak plantation, after the first 10 years. depended 
mainly on tho nature of the subsoil and the level of
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tha water table. Crop failures occurred due to the 
hardness of the sub-soil.

Based an a detailed study of soli deterioration 
under teak, Griffith end §upta (194?) come to the 
following conclusions.

1 . ®ho availability of water Influenced the 
growth of tsafe m i  whore the composition of the soil and 
aspect did not markedly change. In Hilnmfeur teak planta­
tions drainage and proxinity to main river* exercised 
considerable influence on the quality of tea!:.

1 1. Sonora! topography and aspect appeared to 
affect the growth of teak. Ehe hill-top topography was 
aoat dlaadvantngeouo while the coo! northerly aspect 
and foot-hill alluvium sites were most suitable.

ill. She immaturity of soil helped the growth
of tessJc.

iv. She dispersion coefficient was low in the 
soils of the areas where the quality of the took was 
poor.

Afanasiev (1948) found that soils with high 
Clay content were unsuitable for tree growth. Home 
soils with 1 ppm* nitrogen, phosphorus or potosaiua 
maintained vigorous plantations} tha presence of these



deaeats in lugger amounts did not neceaaarily correlate 
with good or even fair growth* fh© pH ©rot* tho range of 
4*9 to 8*8 showed no narked effect on tree behaviour* 
then other factors wore favourable* the presence of 
settlings within m depth of 3i inches indicated a site 
of poor quality*

Bhatia (1954) obtained direct correlation 
between tech growth end soil fertility factors* such as 
hydrogen ion concentration.* exchange capacity* oaXcius, 
nngneslutt* and phosphorus} but no direct correlation was 
found for nitrogen* organic natter* and carbomnitrogen 
ratio*

Booiikird etnl.C 1960) suggested that the site 
qualify for teate was not dearly related to differences 
in Hydrogen ion concent ration* organic natter content* 
or readily ©tractable phosphorus in the 15 om* of top 
son or 'in the 3© to 35 m* subsoil layer# Impeded 
drainage* coarse”fcsrture*' or the occurrence of bed rock 
at a shallow depth were associated with poor site 
quality* whereas prefixes permitting deep penetration 
of roots and containing moderate to -high quantities of 
bases were of superior sit© quality. flic sit© quality 
Increased with increasing moisture storage capacity*

Xa Horth Bengal* ©hooh (1985) observed that
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the suitability of aits for toals was defeetainefi primarily 
hai tha depth of soil and drainage, though the surface 
conditions varied widely within a restricted zone.

fadav £ 1968) reported that teak attained better 
quality on moist soils developed from basalt, which was 
acidic and had adequate amount of exchangeable calcium 
and satisfactory levels of available phosphorus.
Soil deterioration under teak

Acoording to Howland (1922) teak was likely to 
cause soil deterioration as the site of plantation 
become old. In lava he found that the site quality 
decreased as a result of regular planting of teak after 
the felling of tho old woods.

Riciiaond (1928), from a study of soil deterio­
ration and lowering of sits quality under teak, suggested 
that good aeration of the soil promised to be the 
solution to this difficulty with second rotation teak.

Champion (1932, 1939) stated that deterioration 
of soil under teak was not proved but observational 
evidence indicated that the surface soil hardened under 
pure teak, probably from exposure and drip action, and 
that surface erosion occurred on slopes sometimes 
resulting in fire injury to exposed roots.

Uavia (1940), in hie preliminary note on
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Hilnmbur soH, reported that tha soil got deteriorated 
during tha course of forming mid maintaining a tank 
plantation away from tho riverain alluvium ona it either 
caused a poor quality tesfe or become entirely unsuitable 
for it. He believed that Interlte rook was either 
exposed or formed consequent on the clear-felling and 
planting of teak.

faak, being a Ught-doaanfler and intolerant 
of crown friction, Kirehfsidani (1941) stated that the 
ground under pure teak renalned sufficiently exposed,
This deoiduoua plant shod a ll foliage quickly early in 
dry weather, and for nearly aix or seven months tho 
forest floor was exposed to bursting wm and wind.

laurie and Griffith (1942), in a study of the 
problems of pure teak, plantation, found teat actorloro- 
tion of ao.1l under teak took place reducing movement 
and total volume production, Soil erosion was unduly 
rapid resulting in damage to roots of the trees and in 
loss of increment. ŝperiMontal proof for any deterio­
ration of the soil taking place under pure teak 
plantation was lacking, though theoretical conalderutIona 
led than to believe that cone such Changes were likely. 
She eoil moisture relatione appeared to be some what 
changed under pure teak crop, possibly on account of 
lower permeability of soil. Occasionally such arena



turned swampy after dear-felling.
ffaggoree (1945) reported that exposure of soil 

by tho removal of natural forests led to soil erosion, 
and epicomiea were produced by hard subsoil in pure 
teak plantation. Ho urged the need of growing another 
species in the second rotation to avoid the deterioration 
of soil, dose others have observed that the growth of 
teak appeared to bo influenced by the accumulation of 
sesquioxidss in deteriorating soils of teak plantations, 
and by the tendency of silica to IcaoH out in such soils. 
She molecular ratio of silicas oesquioxides appeared to he 
correlated with the quality of tho teak (Anonymous, 1946).

Griffith and Gupta (1947), referring to the 
pro blast of latorisation in Eilnnbur teak plantations, 
reported that the deterioration of soil under pure 
teak took plana not due to the formation of laterite, 
but perhaps by tho hardening of the iateritie type of 
soil which was detrimental to teak. She molecular ratio 
of silica*sesquioxides seemed to be correlated with the 
quality of teak unless same factors eg. existence of a 
laterite under a shallow depth of soil, excessive 
boulder® in soil, or extra high water table occurred.



MATERIALS AND METHODS



w t m w #  MSB KEEHOBS

Profile sites were selected to represent the 
following 6 types of vegetation.

(1) Natural forests (Profiles 1, 2, 3 and 4)
(2) 1 year old teak plantation (Profiles 5, 6, 7 aid 8)
(3) 15 year old teak plantation (Profiles 9, 10, 11 and 12)
(4) 30 year old teak plantation {Profiles 13, 14, 19 and 16)
(5) 60 year old tec* plantation (Profiles 17, 18, 19 mid 20)
(6) 120 year old teak plantations (Profiles 2 1, 22, 23 and 24)
In each of the above oreas profile pits wore made 

to a depth off 180 an. She morphological features of sac* 
profile were noted and soil samples collected from the 
different hosiaons. In oases where the horizon differen­
tiation was not sufficiently dear sample® wore collected 
from depths of 0 to 30, 30 to 90 and 90 to 180 on.

As indicated above the profiles from the natural 
forests were numbered from 1 to 4, whereas profiles 5 to 8, 
9 to 12, 13 to 16 and 17 to 20 wore from teak plantations 
of ago 1, 15* 30 and 60 years respectively. Profile 21 
was c o l l e c t e d  from C o n o lly 'a  Beak P la n ta t io n  P r e s e r v a tio n



Plot whei’o took trees m  o M  as 12© years m m  still 
preserved* Profile 22 was fro® on area where took was 
plant oft 120 years ago as in th® case of tho preservation 
plot * hat where the trses foils A to come up satisfactorily* 
®h© ait© now presents only a few old took trees grown here 
and there* Profile 23 and 24 wore froa- areas where 
planting' began 1® years ago hut tho present vegetation 
consists of soeoml rotation teak ©f yery poor $«sXlty* With 
these reservations, profiles .21 to-'24 were '“treated '-os fro® 
tosh plantations #f .age 1# yeers, - %- the ©election of - 
the profile sites special .esn - taken.--to-- & m : that tho 
.sreas ©elected were of - m M m m  topography- and free fro* 
local Influences*
bhik^org,,..ingei8M^ions . . .

, . -fhA'-flOil saaplhs collected froa ' each profile 
-were brought to- - m e  laboratory, -ground# and phased through 
"a 2 ass* seivo.-' fhe- samples -thus' prepared were stored la 
1 -kg glfias bottles- -and used- for -th® following studies*
(i) Hiyaienl -dot ©liif nations

fho meehfmieol fKjmpbsitioh. of the soils was 
detersined by frosp.1® method as described by fright (1939)* 
Apparent density# absolute .specific gravity, maxiaua water 
holding opacity, pore wptw* fmd-bwlaae eaponsien of the 
soils were also determined in the manner described by the



23

above author using a Keea-naesfltowskl box, She moisture 
egua.v«leHfc was cded-fited by the anSireo* method using the 
foraulas

sgiilvuieut “ (Heifffcuve holding oupaoity - 21i x 0.635 

tii)

She olieEicfiX Kinlyaie of the soil aoasplos was 
carried out by adopting standard (ainlytienl procedures 
as given by Jackson (19585.
(ill) Separation end raiitlgaia o f day fraction

She d a y  Enaction frca the two upper layers of 
each profile was separated and analysed for 9illeafaluralna 
raid iron oxide by following the methods suggested by 
SatfcnrnB (1986).



RESULTS
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M o m m o m x o M ,  m m m s m  of m m  m m m m

She morphological features of the profiles studied ore .desogibsd- below*

Profile t

location*

' novation*
topography*
Vegetation*

Hatursl forests * KmnHui Benge* Wilaabur 
Bivialeii* ■

Bopth (cm*) © to 1©

10 to 30

3© to 90

9© to 180

m  to m  s*
bevel 
Sress like
SMJiffiBBjiaLgstaftgniS »

— ..... (Xvltu)* rose wood)*
• imaooolata etes and ■ surface covered by hoŝ eoooiie' pereniiiala end annuals*

Bark reddish brown (5 XI 3/2)I sandy elay} crumb? noncalcareous; weH drained* abundant fibrous roots; few gravel of diameter up to 8 mm*} Clear end w&vy houadasy*
Berk reddish brown (5 HR 3/3) t dsyeys compact?} noncalcarsous5 fairly' well drained} abundant roots} few gravel of dlanstiar up to 5»ia*} dlftobi boundasy*
Bark reddish brown (5 t & 3/4)} dayey} bloelty? poorly drained}' few roots} very few concretion's} clear end wavy boundary*
loddtsh brown (5 f» 4/4)} -sandy day loamt granular} nonceXcorcous} moderately drained; roots absent} no concretions? largo stones pvesant#
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Irooation!

H o v a t S M M

fopogrnphyi

Xesetationi

Bantu Cos.) 
o to 10

10 to  30 

30 to  90 

90 to  190

Locations

K levntiom

lopo/jraphys
V egetations

P r o f i le  2

Hp.tui'nl forests, K aru la i Bongo, Kil*aeburaiviBion.
300 to 375 a.
Xiovol

Very dark brown (10 SB 2/2); lousn; eruab; nonoaiaareoua! well drained; abundant roots; few gravel of diiaseier up to 6 aa.; boundmy not dint.-not.
BtuSc brown (10 XB 3/3/1 clay loam; eoapaot;noaenleaifecmai aodevateâ r drained; abundant roots; tow concretions of dlencter nj> to 5 as.; diffused boundary.
Bark reddish brown (5 XB 3/4); lo«a;gmiuXssrj fairly well aminod; few large soota; few aonewtlona; irregular and broken boundary.
Baddlah brown (5 XB 4/4); low; granular; weU draiRod; roots absent; very few concre­tions; nononlccsreoua.

Profile 3
Batumi fo rests , Koruloi Bongo, Bilanbur Bivision.
300 to 375 s.
le v e l
frees UXo lntifo.Ua. i^ysfr/pgsiafloa»3?ffiK.l3wo« Swiotenla mahogany.Sl3S jnftoBvtM. Ar̂ocm;ow ltS»iiV>«KvaOKvlua iaalaWricgai. reaSlnalia spy. etc. and undergrowths like CajLvpopteria florjbanda. Snoatoriun ofleratum. Helioberes isora. BlveoagiangnSnohvXln and OaonoOima app.
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Depth (cm.) 
0 to 10

10 to 30

30 to 90

90 to 180

locutions
jilavrj-iions
Sopogro®hy;
Vegetations

Dopth (ca.) 
0 to 10

10 to 30

30 to 90

Baj* reddle?* brown (5 XB 3/2); aonfly olay loea; eraab; nonetslowreoua; won drclned; abundant roota; r.ebblc3 ana quartz grains UP to alee 10 nra. 4i*.iotori highly diffused boundary.
Dai® reddish brows (8.5 Xfi 3/4)} aandy elny lores; granular; sionocAeareous; well drained; few roots; few gravel up to diameter 1 ea.; boundary ssot dear.
Sark roiidioii brown (2.9 XH 3/4)} sandy cloy loon; grum&nrt nonoaletweous; moderately drained; few roots; vosy few concretions; occoaiosvO. yellow mattlinga; boundary aaooth and dear.
Reddish brows (5 XB 4/4); sandy clay lonsi; hloolcy; fali'ly well drained; roots absent; quart grains of diameter of 0.29 to 0.9 ctt. distributed throughout.

P r o f i l e  4

natural forests, Karulai Bangs, Siiosbur Biviaton.
300 to 315 a.XiOVCl
frees like feyia taltoefolio. ftlllaniami&sm§» aimwRaBflaiteson. DnXfe-ai a lntlfeliq ete.i surface eoverea by various shrubs, herbs r.nd greases.
Very Sark greyish brows (10 XB 3/2); loirs; cruab; lumesAmmousi well drained; absnsaent fibrous roots; quarts groina anil gravel up to dlnwstor 1 a.; boundary gmdms. and diffused.
Bark reddish brown (9 VS 3/3); sandy olny loan; structureleoa; abmdent roots; noncolenraaus; wall drained; no mottlings; Olcav and well defined boundary.
Berk raddists brown (2.9 VS 3/4); sandy Olay loom; structureless; nsnaislorsreoue; moderately drained; few large roots; dork red and yellow mottlings proninent; boundary 
s s y y #



27

90 to  100

l o c a t i o n !

Elevation!
Sopogi*aphy«

Vegetation!

Bepth (C!b.) 
0 to 30

30 to  90

90 to 180

locations

Elevations 
topographyi 
V e g e t a t i o n :

Reddish brown (5 7R 4/4); orauly cloy Iona; 
no structure; fr ia b le ; few iron concretions; 
red and yellow mottling!* common; roots 
absent; few pieces o f granite and gneiss.

P ro file  5

Konhf rokntlnvu, Karulol Range. ISilnmbur 
Division.
150 to 200 m.
level
l ŝreoir old teak plantation (Soak planted in

Very dark grey (5 YH 3/1); sandy day loaa; grenttlnn; compact; nononloi-reoua; gravel up to diwBctor 1 ca. abundant; few fibrous roots; well drained; few aottlings; boundary dear and wavy.
Bari: reddish brown (5 YK S/2); sandy day; granular; noncdcareoua; wall drained; very few roots; yellow and red siottlingfs present; diffused boundary.
Bark brown {7.5 YB 4/4); snndy day loan; blocky; noncatcareous; aodoratdjr drained; yellow and rod settlings proninont; small rook pieces present; roots absent.

P ro file  6

Ksnhirnkudnvu, Ksrulai Eonge. Kilnnbur 
Divialon.
150 to  250 « ,

lev el
1 year old terik plantation (Seafe planted 
in  1966).
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Depth (cm*) 0 to 30

30 to 90

90 to 180

locations

Elevations. 
fopographyt 
Vegetationt

Depth (mm)0 to 30

•- 30 to 90 

90 to 180

■ Itomtloni

Yoi^'tek brown (10 YS S/3)f snady clay lo&a; grfmulnr; well Gained; few fibrous roots | concretions abundant; yellow settlings common; ■ nonooleaveousf friable;highly diffused boundary*
Dark brown (7.5 Yt 3/2); jwmdy loom? structureless; ©irbresaeXy w©H drained; nenen&eareeti&f. roots absent; qunrfcss grains many; definite and wavy boundary*
Bosk brown C7*5 YS.4/2); sandy cloy loan; granaGLar; well drained; yellow mottling® prominent; few rook pieces (gneiss endgranite) present; soots absent*

■ t o c a u
Kfiadiirfilsaiiavuj YaruXai Bsrtge* Hilsmbur
Division*

190*to 300 a*
■ Zwrol
1 year old ■ teak plantation (Seale planted

. .  m  nm)*

lark roddislt brown (3 YH 3/2); loan; granular; 
wen drained; few fibrous roots; concretions . abundant; well drained; gravel np to size

=.J3 mm, diameter; bound®?y eloar end wavy*
lark reddish brown (5 YS 3/4); sandy eloy 
10s»; blocky;- aodomtoYy drained; noncol- o&reous; very few roots; few concretions; 
diffused bmmdatsr*
bight yellowish brown (2*5 YS 6/4); sandy loon;- stragtuveless; loose and friable; 'eatresieXy well drained; qnarfez grains 
abundant; yellow end red settlings common; 
mim& with l&terlbie stones; roots absent.

Kni&lrakndaYa* Karolai Hange* Nilambur Division.



Elevations 
topography i
Vegetations

Bepth Com*) 0 to 30

30 to 90

90 to 180

Locations 
S ta tio n s  
Sopogropfcy; 
Vegetationi

Depth (cm*)
0 to  30

30 to 90

90 to 180

190 to 200 a.
Level
1 year old teak plantation (feak planted In1961)’
Very to k  gray (10 YB 3/1) i loos? granular; well drained; roots abim&ani; nonoaleareaua; few iron concretions; occasional mot tl Inga; boundary gradual and diffused*
Doric brown -(10 VS 3/3) I * clayey; blocky; poorly drained; few large roots; concretions absent; beimftary wavy*
Very pole yellow (iO YB 7/3); sandy clay; granular; moderately wen drained; no roots; rod' and yellow mottlinga highly prominent; glided with laterltie stones and weathered parent material in the process of latorlst** tion; serges with the laterita bed below*

Kartslai Bonge* Hilosbur Division 
150 to .890 a*
Levs!
15 year old teak plantation ffeak planted in 1952)*

v Dark reddish brown (5 Y8 8/8)I sandy'day 
"'-■loapus otrucrtarel&smf well drained; roots 

abundant; noneoloareosat ■ large sissed gravel of'-iitmeter up to 1 to 2 cot.*; boundary highly-diffused.
Dark reddish brown (5 YH 3/4); sandy loos; granular; well drained; few roots; few medium si sod concretions; boundary not clear.
Strong brown (T«5 YB 5/8); loamy sand; granular; friable; large stones and rook pieces present; no roots; well drained.
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l o c a t i o n s

H a l a t i o n !

2«©Ori3K©l)ys
fegatotions

Bepth (es»,)e to 30

30 to  m

m to iso

l * >  c a t i o n !  

n o v a t i o n *  

S O p o s r o p H y !  

vegeftntion!
DSjstfe (esa.) 
0 to 35

25 to 30

EBBseaajft
KamfiLai Basvjo* Hiloffltaf Blvlalon,

15© to »S a. 
l e v e l

15 areas? tHA tost* sXnntotton (Steak pinntoa 
in 1952).
OpsSt swa&teh Inm at ( 5  t B  3/2) i senOy lo w ii 
»tra«sta»sa,OEsci wSLX ajssine«* nonsnlooi'oowai 
loose fWi'i Stm (;invel wp to  a le*
5 *m . «±ssa«6^| 4tffuae4 twanaoay,

Baric sfetMiah teowi (9 SS 3/4)1 lorasy aonaj 
ejtorts gsntns fS'6»n4s«t| «aeeasimXy weXX- 
fcninefti few tfoetet swsrax BissoA Ivon 
oonorotiono atsijri wmadoay teJTcrai tmfl
isaragulTS»«

BoBftlait hm m i ( 5 ®  4/4) s loony orfflflf (Si'jaailai-i wen Swsineaj few Intcritie atoneo! 
n&im^oat cscnoietaonsj rafl. nafl sf<A3.©» Bottlinss g«»in«it| noota (Assent.
sssm&ji

Zosiaal Bonget Biiattor B iv isioa,
150 «'EDO 0. lOVCl
15 yo-** Ola teak ,glnat«tloa (E®bk planted 
in 1352).

Saris rotfUsit %so*» (5 VR 3/3)I s-snSy day Xomi atejottue'elaasj peMfiLes sad guasfts 
g*wi»B of iVlnaei;.:** %  to  2 a . )  aoncnlco. 
jfeotHst aJj»«5a»t flWrosut sw otai teunftu.?
S 3./J1S? . m i  w a v y .

Satlowish i’efl (5  YB 4/®)f atatBir ds«r looaj 
Bcnm flovi w e n  figninedi coneswSion few and 
lease  sisedf i s w a t ' H s y  G radual and aiffu aea.
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9 0  t o  1 8 0

I d e a t i o n s

S le v a tio n t

Topography;

V eg etatio n *

B epth  (c a t .)  
C t o  3 0

3 0  t o  9 0

9 0  t o  18 0

L o cu tio n ;

E le v a tio n ;

Topography;

V e g e ta tio n ;

Depth (e *i. ) 
0  to  30

Heddiah yellow (5 VS 6/6)5 sandy lot*; granular; aortonatdy well drained; occasional yellow end red snottling,-;; atones end gj-miit* rock pimoB present; no roots; nonctlcaraouB.
12

Korulai 2sage, KUsnbur D iv is io n .

150 to 3 0 0  M, 
l i a v d

15 year old took plantation (Tank plnntod in 1952).
Bark browsi (7.5 VB 4/2) t oundy cloy; granular; loose end friable; quarts grains tip to 5 as. size d i s t r i b u t e d  throughout; few iron gravels 
a b u n d an t roots; fairly well drained; non- calcareous; boundary highly diffused.
Vdlowioh red (S VH 4/6); oloy loan; blooky; well drained; very few concretions; occasional yellow cottllngoi few large roota; olenv and wavy boundary.
Keddlsh ydlow (5 VS 6/6); sandy day loan; granular; abundant laterltie stones; highly mottled; roots absent; aodcr-vtely drained; noncalooreous.
grafSls.jQ
K a ru ln i Honge, H ile s b u r  D iv is io n .

1 7 5  t o  3 0 0  a .  

l e v e l

3 0  y o n r  o l d  t e a k  p l a n t a t i o n  (T eak  p la n te d  
i n  1 9 3 7 ) .

V ery d a rk  brown ( 1 0  VK 2 / 2 ) ;  g r a n u la r ;  
w a ll  d ra in e d ;  n o n o alc n ro o u s; i r o n  g r a v e l  
o f  d itm o fe r  up t o  1 a s .  a b u n d an t; y d l o w  
end b la c k  s e t t l i n g s  casason; g ra d u a l  an d  
d i f f u s e d  fe o u a te y .
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30 to 100 

100 to 100

Location:
KS.evatS.on:
Topography:
Vegetation:
Depth (an.) 0 to 35

25 to 85 

85 to 180

Location:
E l e v a t i o n :

T o p o g r a p h y :

Vegetation:

Very dark brown (10 YB 2/2)$ clayey! hloc'ay; poorly drained; very few concretions; few large roots; noncalcareous; boundary clear and distinct.
Yellowish brown (10 YE 5/6); Bandy day; blocky; moderately well drained; roots absent; mixed with partially weathered rook pieces of gneiss end granite and lateritio stones.

Drome 14 
Korulal Longa, Htlumbup Division.
175 to 300 as.
Level
30̂ yeor old took plantation (Teak planted in

Dork brown (7.5 YE 3/2) I sandy day loaa; structureless; abundant roots; fairly drained; few gravel up to diameter 0.5 ca.; nononleareous; boundary noil defined.
Baits brown (7.9 78 3/2); olay loew; granular; wall drained; occasional mottlinga; fow iron aonojwttona of also 0.25 to 0.5 cb. diameter; bsnmdasy wavy and Slatlnct.
Bark brown (7.5 YH 4/4); clay low*; blooky; friable; Moderately drained; red and yellow settlings prosstoent; laterltio stones ccaaon; no roots; nonoricorcous.

PromP„.Jg,
Earulsi Kongo, KSlambur Division.
175 to 200 s.
Level
30 year old tank plantation (feafc planted in 1937).
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Eepth (os.) 
0  t o  30

30  t o  90

9 6  to  160

lo c a t io n ;

S le v n tlo n :

S o p o g r u p b y ;

V eg eta tio n s

Kapth ( c a . ) 
0  to  30

30 t o  90

9 0  to  180

lo c a t io n s

K ie v a tio n !

Sark brown (7.5 XE 4/2); sandy day lorwij bloe’sy; friable; well drained; amnithait roots; snail iron eonerstiose and quarts grains distributed throughout; yellow (settlings oosaoni diffused boundary.
light brown (7.5 SB 6/4); dayey. eonpnet; poorly dmlnsd; very few concretions; few roots; no settlings; nenedcmreoua; boundary not dear.
Seddiah yellow (7.5 XR 7/6); sandy cloy loan; rod and yellow mottling® abundant; no soots; stu'gea with the Intorite bod below.

SssEULsJIS
Esjna.nl Katigo, SiloKbur Division
175 to aso a.

b e v e l

30 year old teair p lantation (Saab planted to 1937).
Sa rk  reddish brown (5 XS 3/2); loan; granular; mixed with quarts grains of 0.25 to 0.5 c a . aiomotev; well drained; yellow aottiinga ooamon; nononlctweous; boundary gradual and diffused.
XeXlowisii red (5 X8 4/6); sandy day loom; granulsr; v«sy few concretions of diameter up to 4 ms.; fairly well drained; soitlinga present; very few roota; boundsrjr not distinct*
Xdlowieh red (5 XH 4/6); loam; atsuetureleaa; lot critic atones and nodules abundant; well drained; no roots; highly mottled; gradually mr%cs with the laterite bad 
b e n e a t h .

PJXLt&SLJl 
Korulai Eruiss, Hilnsbur Blviaion 
125 to 175 ».
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Topography!
Vegetation!

Depth (os.) 0 to 30

30 to 90

90 to 160

location!
n o v a t i o n !

Topography!
Vegetation!

Depth (am.) 
0 to 27

27 to 02

05 to ISO

L e v e l

60 year old took plantation (Teak plaited in 1917).
Voiy Sark grey (5 5® 3/1)1 day loans granular; Boderately drained; mall quarts grains abundant; gravel very Taws fibrous roots anny; noncolcareoua; boundary poorly differentlatod.
strong brown (7.5 5® 7/6)1 son fly day; quarts grains plenty; granular; nodovotely drained; few roots; few iron concretions up to size 1 ca. diaeetar; diffused boundary.
Strong brown (7.5 5TB 7/6); aiutdy cloy low; blooky; well dralnod; loose and friable; nixed with Intarltle atones; rod raid yellow nottlings 00 si toon; roots absent.

Igam aJi
Ktxrulal 'Sange, Hilnmbur Division 
125 to 175 a.
Level
60 year old teaflt plantation (Teak planted in 1917).
BLnek (5 IS 2/1); sandy oltiy loon; struoture- 
l s s s ;  few  large iron gravel; snail concretions abundant; wdl <1 rained; friable; fibrous roots plenty; nonoalcarcoue; boundary dour and diotinot.
Xsllowisli red (5 5® 4/8); sandy clay lore); no structure; well dxnined; few Generations of size 0.25 to 0.75 on. dimeter; no nottlings; few roots; boundary dear and distinct.
'.eddinh yellow (5 5® 6/6); slny loos; blooky; few unsenthered rook pieces; yellow and rod nottlings; laterltio nodules abundant; fairly wall drained; roota absent; ■ergea with the nore lntorltic soil beneath.



Location*
aeration *

Topography*
Vegetations

Depth ten.)o to as

25 to 95

95 to 180

Location*
Elevation*
Topography*
Vegetation*

gô o**.) 

30 to 90

35

a&f&aJa
Knrulai Hongo, Hilmabw Division 
125 to 179 ss.
Level
60 your old teak plantation (Teak planted in 19175.
Sark reddish brown (9 VB 2/2) ; sandy oluy lcra»; granular; soil drained; few aottlings; eoncretions of size 0.9 to 1 era. dimBeter; many fibrous roota; noncnlenreous; boundary wavy and well defined.
Dark red d ish  gray ($ TB 4/ 2); sandy d a y  
lo a n ; g ra n u la r; o c ca s io n a l s e t t l i n g s ;  tow 
la r g e  ro o ta ; »g11 d rained ; noncnleareau s; 
boundary smooth n»d c le a r .

Yellowish rod (5 YB 4/8); sandy clay loon; blooky; admixture of soft laterltio oonoretiona and eloyj prominent yellow and red snottlings; few rock pieces (gneiss andgranite); gradually diffuses with tha Interito bod beneath.
£»8ffAa.*&

Kai-alai Benge. Hilwabur Division 
125 to 175 s.
Level
60 yoar̂ old teak plantation (Teak planted
Dark reddish brown (5 SB 3/2); sandy day loam; granular; loose and friable; quarts grains abundant; excessively well drained; few fibrous roota; tiostcnlsareous; diffused boundary.
Sark reddish brown (5 IK 3/4); sandy cloy lots*; granular; praainent red and black settlings; well drained; no roots; few iron concretions; boundary not distinct.
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90  t o  180

Xooatlom

K J - e v r i t l o n *

Sogegropisys

V egetation*

Depth (oss.) 
0  to  10

10 to  30

30 to  90

90 to  180

location*

Elevation*

VellOBish red (g Xa 5/8) ; sandy clay  la m ; atruetorelcasi von? loose and frlaSia; large latoxitio aggregateo present; voiy proalnent rod and yellow mottlings; rich in icnoiln 
o l n y .

Sssms-zx
Coapttrtment Bo»33, Hllnmbur Kongo, Biloabur Division, C CcnoiXy'a SeOk Plantation Preser­vation Plot; bank of the river Choliynr).
100 to 130 c.
XoveX
ISO year old teak plantation (”enk planted In 1846 to 1847).
Boris yellowioh tew (10 7S 3/4); loan; erueb; very few is*® eonaretiona; no rnottXlngo; fibrous roots abundant; excessively well drained; earth worrao eorasuons boundary wsvy and definite.
Sark brown (7.S VB 4/4); ofay loos; KLocky; no concretions; no Bottlings; tnrnaported rook places present; well drained; non- eaXenreouat diffused boundary.
Heddish brown (5 5® 4/4); eloy loos; bloefey; moderately well drained; no siottlingo; transported gravel and stones ulotributed throughout; few large roots; noneoXcareoua; boundary highly diffused.
Poi'k brown (7.5 S8 4/4); aondy day loan; nixed with quarts grains; no nottllnga; few largo roots; well drained and nonenlcoreous.
$tesy&-22

GoagartBent Sto.35, Kllnabur Kongo, Kilnrabur 1‘iviaion (Soak failure eras.).
160 to 130 a.
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fo p o ito to  
Vegetation*_

©epth (mu) _ 0 to 30

3© to 90 '

90 to 180

Sooaftioni' '

.IXstr&tions 
Sdpo '̂apbyi ■ 
■ Vegetation?

i

Bspth ( m* ) 
0 to' 29

'■--»;** -too-

100 t o  180

level
120 grams* el© took plantation (Only a few 
ol© teak  trees grow hex*© and there) •

■tek toaisti to w  (3 l  3/3)f amiOsr ei«y 
loaa? -gtaasvOtwi eosipactj. la s g e  
M A u n t t  ton  ltaego ®f ssoi to m  g sw o l of - 
aitgtetes? 1 to $ oss* 1 well Amine©? mvgr fm  

_ soots? nonealeos'e.Quai tlistim ot b on n tay *

Bisrli t o w  I f *3  t R  4/2)? ver$r- hard X a te r ite t  
TOSSiftiiM© foa? quoinylng? OKomaaivQ iron 
boaXiteaf no t o t s ?  tro ll AaftK&noA? bountloxsr *.• 
not- e lo a r .

3«&A£Sh yellow  (7 *5  f a  #/6) | ha*A la te r& te i 
v to ile u ia r?  araA mottXimga p w a i f j® ! . with 
ooeaeioaaX fallow totling®? wsaitablo for 
gtmgrftng? no soots? nonoaioanooma*

©oajmtoant io«31» Hilombur 2«ag©t HiloBibns?
■Mtoion .; .

• 1 0 0  t o  1 9 ©  a .  ' ■ ■

1«V4SX ' • ' , ■ ■ • ■

■13&"-yesap oM t&ek. plantation C SooonA rotation 
crap «  teak f t o t  planteA  in 1846 on©

• ■ replants©  • l a  132© «  tea k  t r e s s  o f  ■v®spjr
. poor jmaXitf)*

M m m -(5 'tE  4/3)? eaaAp loasa? ■ 
grjynj&ari Igftririto -atones on© p a tro l granAant? 
t o f i t o u s  se a ts?  w on AtoaeA? nonetsW 
o to o a ttf vesy t ia t ia e t -  ItKnaxntaagr *

.. ' ■SefiA&afc pelMv. ($  W  7 /6); l o t e s i t o i  soft?
'■■ m s a ie n la r  is i l  lioaey-eoia'b l ik e ?  s u ita b le

t o  cafid fallow raottXings 
pv&»3aattt? - m  fo o ts?  -toaAaagr n o t e le a r*

. H e itiih  yellow  rCS:f»- f/ i)|  X a t to to ?  soft? 
^er®i®ui:«ir? ''’« ife i2lo  is»; .^marxying? highly 
aottLoAi ncmoolontoiuif no to ts#
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■ ' i & i i M m .  . Coapapt»«33& H o. 31»■ 'X&etofeaa?' fittings#
irjj.aa^ir BivloAon*

m m m tm * 100 t# 19§ »*

topography* , .XondL

Vegetations 120' year old took plentntion CSecond -■rotation osep -. teak first planted in ■ 1846 ■«* «&ss&rf«&l03' and replanted in
1920 -  took t r e e s  o f  versr poor qpuAitsr)*« 1 ....1

fiqpttt Ces*) '■'■ XellewAsls %mm% (lOtS'W-S/l}? sandy
0 to 3 5  day loanj ^wmdorf lo toritio  conero-

■ ■ ti<ma; ob«m1s»t$ few fifcrotis roots*
wOH drs&tedf proniiient yellow «m6 
red’sottiingsi fcountay. wavy and ‘
w ell d efined .

3 9  to 9 0  . 'Strong M  9/6 )$ X«t«rl*.s$v«»aAm*ld*$ highly prominent red find . ■ yellow mottling®* soft* owit&hlo for
■•■".■■J  ̂-itte^iiagf ’ m  ssvtsf falsity .

wall - dsnined* aergos with the loterite ■ ■ ■ lied helow*

90 to 180 KoMAsh yellow (7*9 XI 6/6)$ Interito*
-'VSKKi0taof$' ksoitn'day- prosaist in . gntohetf -pnonitMixt nottliiMf*| sttittiKLe for quarrying; n© roots*

■ nfm&Aoctfsatuk
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ithmmmsx iBVrssxajffiiaifs
gh.va3.cal dotewaiimtaonB

CD aiSlimlM-iaBlafMgft »o results of the meehnnieal 
analysis of the soils are given in Sables I to VI and 
presented (praphteajUy in ?%« 1 Vo 3.

She depth at v;teieh the atudmss amount of clay 
occurs la the various profiles is correlated with tho ago 
of the teste plantation.

%  the profiles fro® the natural forests the 
amount of day varies fro® 18.5 par coat in the lowest 
horizon of profile 4 to 49.0 per aeat in the second layer 
of profile 1. Sh all tha four profiles fro® the natural 
forests the ranxbeu® amount of e3U$r is found st th© snae 
range of depth via., 10 to 30 on* At lower depths the 
percentage of day is found to bo less.

In the ease of the 1 yea? old toote plantation 
the day content of the soils varies from 14.5 to 47.8 
par cent. She highest amount is found in the second 
horizon of profile 8 and the lowest (amount in the third 
horizon of profile 6. fti this plantation th® dcjr content 
is highest in the second layer (36-90 oo.) of all th© 
profiles except profile 6 where the oaxiaua amount of day 
is present in the first horizon.
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MesCHAftlCAIi C m PO SIIX O H  *>? S O IL S  PJIOH ftaSW i \h P G T S ^ S

3ej»th(CCS.)

Per cent on oven thy touala

Organic
Blatter

Cla? $116 fineannil Pearce
e-'jifl

Profile 1 0 - 10 7.3 36.5 7.3 9.1 39.810 - 30 3.0 49.0 11.3 7.0 29.730 - 90 1.9 44.3 14.3 12.4 27.190 -180 0.9 30.5 16.3 14.7 37.6
Profile g 0 - 10 6.1 23.5 27.5 23.4 13.510 - 30 2.4 29.8 24.5 19.2 24.130 - 90 1.7 22.3 27.8 25.2 23.090 -180 0.8 19.4 31.0 29.5 13.3
Profile 3 0 - 10 7.8 27.7 14.0 43.3 7.210 - 30 3.8 31.9 12.0 39.2 1M30 - 90 2.2 24.0 20.7 36.3 16.890 -130 1.0 21.3 24.4 33.6 19.7

Profile 4 0 - 10 8.5 22.0 30.1 33.2 6.210 - 30 3.5 30.7 20.5 32.1 13.230 - 90 1.6 25.3 23.9 3 0 .1 19.1
90 -180 0.8 18.5 24.8 22.2 33.7

o



S A B L E  I I

MECHAHXOAX. C D a P O S I X I G H  O F  S O I L S  P 8 C *  1  T E A S  O H )  7 E A S  P & A H T A S IO S

« S
Per cent on oven dry biaia

Organicmutter Glny Silt PinaaanS Convaaannfl

Profilo 5 0-30 4.1 30.3 13.5 20.0 32.130 i. 90 2.0 36.5 10.0 22.5 29.090 -180 0.5 29.0 19.5 19.3 31.7
Profile 6 0-30 4.7 24.5 14.3 34.3 22.230 — 90 2.4 16.8 24.5 25.190 -180 0.4 14.5 21.3 28.7 35.1
Profile 7 0-30 5.8 21.8 25.8 25.2 21.430-90 2.6 25.8 17.8 23.1 25.790 -180 0.6 19.0 26.5 19.8 34.1
Profile 8 0-30 5.6 23.2 27.0 32.1 12.130-90 1.9 47.8 11.0 27.090 -180 0.3 35.0 14.2 32.7 17.1



TAHiS III

SIECHAHICA2* CQ U PO Sm O fJ OP SCELS PBOK 15 TE'sB OLB "BAK 3*l,A«?OTOH

Septfc
(CSB.)

Per cent on oven dry frtais

Organicnatter Slay Silt Pinesend Coarsesend

Profile 9 0 - 3 0 2.0 22.5 9.0 19.0 47.530-90 1.1 11.3 14.5 53.4 19.790 -180 0,2 10.5 7.3 24.5 57.5
Profile 10 0-30 2.4 13.7 12,5 27.3 *4.130-90 0.9 11.5 12.0 26.4 49.290 -180 0.4 6.3 7,1 29.2 57.0
Profile 11 0-25 • 3.5 21.3 20.8 23.3 31.1©  - 90 1.0 25.4 18.5 20.9 34.2SO -180 0.3 15.3 15.5 S7.8 *1.1
Profile 12 0 — 30 2.6 35.3 15.5 31.0 15.630-90 0,5 36.3 18.0 33.0 12.290 -180 0.4 24.0 19.5 18.0 38.1



SABMS IV

c o a ? 0 3 i 2 i « i  o y  . j O T i d  s a n a  3 0  x , lv r  o i a  : k  p x j - j i t ' t i o ; ?

Per cent on oven <lsy Dnsla

Depth(ca.) Orgnniowetter Clejr Silt 'Inconnd Conrscsnna

Profile 13 0-30 2.0 22.1 28.8 24.3 ?2.830 -100 1.1 45.2 13.8 25.0 14.9100 -180 0.1 38.0 7.5 31.0 23.4
Profile 14 0-25 2.1 29.1 22.5 30.2 16.125 - 85 1.4 34.6 17.5 21.4 25.185 -180 0.3 35.0 33.8 18.2 12.7
Profile 15 0-30 2.7 34.5 13.5 31.6 17.730-90 1.0 41.8 14.3 14.0 28.990 -180 0,4 29.5 18.3 11.3 40.5
Profile 16 0-30 3.2 17.5 30.5 16.7 32.130-90 1.1 23.3 24.6 18.4 32.690 -180 0.4 10.3 43.3 16.5 29.5

l i - *
to



HSGHASXCAJ* COKPOSmOH 01? 30ZL8 EBGH 60 XEOR OZO) SBflK PLAHSASZOR

Depth
(as.) Organicassftfer

Per cant 

£0.«y

on wen 3xy basis

Silt Pine sand Coarsesend

Prom© 17 0 - 3 0 3.8 40.1 14.3 3.530-30 go -130 2.1 35.8 15.8 7.40.9 26.0 19.3 29.1 24.7
Profile 18 0 — 27 5.6 25.5 18.3 45.3 5.327-85 2.0 31.3 18.5 37.7 10.5

85 -180 1.0 31.0 24.0 28.8 15.2
Profile 19

Ŝi
i®

l t 
l 

§8
® 6.0

2.6 29.333.5

• 
• 16.8

13.7
33.6
38.90.6 29.8 14.0 13.1 4&5

Profile 20 0-30 4.1 28.5 16.0 13.2 38.2
30-90 
90 -180

1.8 31.3 15.0 13.8 38.1
0.5 29.0 18.3 15.3 42.9

rf>



fAB&B VI

MBSHjufxc/& ocmGstTim Zorns wum tao tzm < m  *?bak vzmvsims

Per cent on oven dry fenals

fepth Organic Clay Silt Pins Gears®
ias.) natter saw! omU

Profile 21 0-10 e.2 21.0 32.0 28.1 10 .?(Cenolly’o Ssnlt Plantation* 10-30 4.8 38.8 36.3 14.0 6.1preservation plot- auwii») £ : «
2.01.0 37.321.8 33.323.8 17.637.8 9.815.6

Profile 22 0 «• 30 2.0 26.5 18.6 22.2 30.7(Scale failnre nraa 30-90 0.6 34.0 10.3 22.6 32.5- Iwwfl laterite) 90 -180 0.2 3©.3 12.3 28,3 28.7
Piv>me 23 0 - ss 4.0 17.1 11.0 27.1 40.8(Second rotation - laterite) 23 -100 1.1 8.4 22.1 36.1100 -180 0.3 20.9 13.3 32.9 24.6
Profile 2* 0-35 4.2 29.3 13.3 22.3 30.9(Seconfl rotation 35 - 90 1.4 43.0 10.5 19.0 2 6 .1- laterite) 90 -180 0.4 30.6 11.5 17.1 40.4

c;*



9b* profile* twm the 1p yeas* eM teak 
pleatatloti ebow M M £ m m m ®  'in itio m m n t  of
tiSUqr fa tb* M M e v m i t  layer** . W  wtfUL os ia the nature of
vsrifi&ion laelfay 'eonieat with 4apih. ttie pereentege af
elsy fa'ftt® 'these' profiles varies' frm

1*3 'M M m  ffrlr i to ri son of profile 10 t© 36.3 la  tho' 

m m ifi of profile I f . '

. 9h* e&sy eoateflt of the soils Mas the 

3© y©«S? oM teals gttntfSiion ranges'froa' 10*3 per eent in 
Mm third noriaidh o f pyefils 16 to- 45.2 pel? east .In itis 
m m m i Itwm* of pyof&e 13*- % *81: the 'pse&les-
tfrmi&Mn -tli# «§?asSisi»s asomii of €l*w Is  ohSos?v#l 'at a ‘ _ 
4<$th of '6 0  te  "90 an*" ' - " ' • ■ ■ ' ' : ■■"
n* ■ " '

\1 Stet© nf ill© proflto Cno®. I8f tf ana'20) 
H*o?& the 60 yeea ’<&&' teeft pSUtfKtetiea she*'a ©loto ©Ini- 

l&eMgr in fa® aafcws* of -tiiely if®>tii f ic tio n  eom a fo r
©ley. In fliiso'.psmflies'f&o tiUy eoatfcat is slightly _
. high .la the s e e M  ta^ssewi *he*ecu» In profile If the ■ 
isô iatin̂  ^oiwlrOf eley: is  In tlut'mfeaelioi&sae* »

'' Slio'-t2?fwiaa#^ioii of el«y to the profile
•tmm the |4*«s«smfii©a' plot C.12© year eSMrifesfe p^m tm lm )

is ' aSalla* to that of the imteleii fvon ill© mmm'&L.
% h % ' i d g m m  eaeunft o^emi^ing in "the &©o*mtl 

iaoirisen C 1§ '' to -3 0 ' «*• > * 9h* ©ihes* 'three profiles (non. 22# 
23 24) ivi iM@ 120 year eftt i©0 s p2aat«tlfla* show a
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5 0
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1 Y E A R  OLD
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T E A K  P L A N T A T I O N  
15 V E A R  O L D

T E A K  P L A N T A T IO N  
3 0  Y E A R  OLD

© VARIATION IN T H E  CLAY C O N T E N T  O F  SOILS WITH D E P T H  IN T H E  D IF F E R E N T  PR O FIL E S
F R O M  1 5  Y E A R  OLD T E A K  P L A N T A T I O N  AND 3 0  Y E A R  OLD T E A K  P L A N T A T IO N
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©
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120 Y E A R  OLD

V A R I A T I O N  IN T H E  C L A Y  C O N T E N T  O F  S O I L S  W IT H  D E P T H  IN T H E  D I F F E R E N T  P R O F I L E S
F R O M  6 0  Y E A R  O L D  T E A K  P L A N T A T I O N  A N D  120 Y E A R  O LD  T E A K  P L A N T A T I O N S
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higher percentage of dlecr nt s relatively lower depth 
(60 to 90 an.).

fiioro ia nothing very resnafeahle in  the 
distribution o f s i l t  and Sfsnil in  the various p ro file s  

investigated.

Six© single vt&m constants of the soils «re 
given in Sables Til to XII.
(a) Apparent density. In ell the profiles studied the 
apparent density of the soil steadily increases with depth, 
the highest value being ©mxes-aUy for the soil frea tha 
lowcreost horizon. Sho lowest voluc (1.62) for thin 
physical constant in recorded for the surface horicon of 
the profile froa the preservation plot and the highest 
vain© (1.5?) is obtained for the second horlaon of the 
profile fron the teeh failure area of the 120 year old 
teafe plantation. She value of the apparent density of the 
eoile in the lower horizons of the different profiles 
varies only within very small llaits whereas there is 
Bashed variation in this physical constant an the surface 
horizons. She apparent density of the soils in the surface 
horizons generally increases with Increasing age of the 
plantation. Thus, this velne Is found to very from 1.11 to 
1.21 in the surface Horlcons of the profiles from the 
natural forests. Under the influence of teate vegetation
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thisrvalue dhangoa fxm t.if to t.jg ia the 1 year old 
teak plantation* and tmm 1*2$ to 1.38 ia tho 13 year old 
plantation. fho oorrespondtog values for the 3© end 60 year- 
old took'j&Xusi«itleits tem 1.29 to. 1.34 and 1«20 to 1*34 
respectively. In the oas* of the preservation plot of the 
120 year ©Id teak plantation* the uftPftvent density varies 
firms* 1*02 ia the' mm*£rnm kmrlzmi to 1.32 to the lowegnost 
her!eon. to "the other-three profile® (no®.22# 23 end. 24) 
of the i2®-year © M  teak plantations the apparent density 
is ocweiieifiihiy'higher and varies froa 1*34 for the surface 
'ftor&sstm of profile 2% to 1*ff for tho neeond learn of'

f • .

profile 22 (teak -failure arms)*
(h) ' Ahooiate..oj?o<5ifio gravity. An to the k M  of apparent 
'density* the specific gravity of the soils froa the surface 
horisona of'the different profiles varies ; with the ego of 
the teak- plantation though the variation to not so 
pronounced mo -to .file one* of apparent dmsity* She highest 
value for' specif to gravity C'2.74) to noted’ fer the ascend 
layer of the profile froa the tcsak failure mom end the 
lowest value 4 2.1®) to recorded for the surface horiaon of 
the profile fro* the preservation plot. $h©. specific 
gravity of the surface soils Is found to vary fmm 2.34 to - 
2.43 to tho natural forests cad froa 2.41 to 2.49, to the 
1 year old took plantation* 'to the case of tho 15s 30 and 
60 year old plantations the variations mro fro© 2*3® to 
2.52, 2.41 to'2.5®'end froa 2*4$ to 2.49 respectively.



SIHG3.E VAlTJB CDBSMHIS OF S O U S  FEDM SASOHAI. FOBES28

2A3E.E VII

Kaxiausitepth Apparent Specific water Moisture For© Volume ca.) density gravity holding equivalent space expansioncapacity (per sent) (per cent) (per cent)(per cent)

Profile f 0-10 1.16 2.3410-30 1.24 2.4830-90 1.31 2.5190 -180 1.38 2.48
Profile 2 0-10 1.11 2.3810-30 1.32 2.5230-90 1.34 2.4090 -180 1.46 2.49
Profile 3 0-10 1.21 2.4310-30 1.39 2.4830-90 1.41 2.3390 -180 1.38 2.41
Profile 4 0-10 1.18 2.3810-30 1.38 2.3930 - 90 1.34 2.4290 -180 1.41 2.4?

51.4 19.3 50.5 £.2848.6 17.5 50.0 4.0444.2 14.7 47.9 5.0233.7 8.1 44.1 3.31
49.9 18.4 53.3 5.0744.6 15.0 47.6 4.6030.4 6.0 44.2 2.9825.4 2.8 41.3 3.11
46.8 16.4 50.2 6.7542.1 13.4 43.9 5.9839.5 11.7 39.8 4.6030.0 5.7 42.7 2.41
48.6 17.5 50.5 5.1839.8 11.9 42.3 6.1240.4 12.3 44.7 2.6?26.5 3.5 42.8 2.32

■ S '«s



viri
SIH3LE VALUE C0H&2O28 OP SOILS PHOH 1 YSAU OLE S'K- X PL MIS V£ 1021

M n x i s i i s
Sep th  
(C B. )

ilpparm  b 
flen si ty

s p e c i f i c
gravity

waver
h old in g
eap r.e ity  

(p e r  s a i l )

SJo xstare  P ore  
e q u iv a le n t apace 
(pox' c e n t)  (p e r  ce n t)

Volume
ca.pr.nsio 
(p e r  e « i

P r o f i l e  5 0  -  30 1 .21 2 .4 1 3 6 .4 9 .8 4 9 .4 5 ,2 1
30 -  90 1.31 2 .3 9 37.8 1 0 .7 4 4 .3 4 .1 3
90 -1 8 0 1 .4 0 2 .4 4 3 3 .6 11.2 4 2 .6 2 .8 4

P r o f i l e  g o -  3» 1 .2 3 2 -4 S 3 5 .4 9 .1 47.1 4 ,3 6
30 -  90 1.35 2* 45 3 » .7 M 4 4 . 5 4 . 2 1
90 -1 8 0 1 .4 2 2 .3 1 2 5 .4 2 .3 4 3 .5 2.41

P r o f i l e  ? n -  v j 1 .3 2 2 .4 8 3 3 .8 1 i .3 4 6 .0 3 .8 4
30 -  90 1 .3 8 2 .5 4 3 1 .6 6.7 4 5 .6 4 .2 1
90 -1 8 0 4 A 4» « *<p * 2.4*5 sa.v 4 .9 4 2 .6 5 .4 3

Profile 8 0 - 3 0 1 .2 5 2 .4 9 4 0 .3 1 2 .3 4 9 .8 5 ,1 8
30 -  99 1 .41 2.30 3 6 . j 9.« 4 3 .6 4,12
90 -18Q 1 .4 0 2 .4 6 3 9 .6 11.3 4 3 .1 2 .6 4

o



SKS&5 tX
'siHsiB t o b b  ommmzs o f  sorts mm is m s orn s sak ss,vB£X2tm

! »
Einxisroa

Apparent S p e c ific  water
aens&ty gravity holdingcapacity, 

(poi* cent)
Hoioturs Pore

eqw ivra.n-nt s p a c eCper c e n t)  (par c e n t)

Pelisse
expansion(per cent)

P r o f i l e  3

Profile 10

Profile 11

Profile 12

0-30
S : S

0 - 3 0  30-90 90 -180
0-25 25-90 90 -180
0-30 30-90 90 -180

1.38
1.38 1.41

1.38
1.39 1.42

3
1.41
1.251.411.40

2.51 42.8 13.8 45.8 5.132.54 31.6 6.7 44.9 5.62
2.51 23. 4 5.3 45.6 3.18

2.48 35.4 9.1 44.3 4.88
2.51 28.6 4.8 44.6 6.43
2.49 24.8 2.4 42*9 2.98
2.52 38.1 10.9 47.6 4.41
2.53 43.1 14.0 45.4 5.232.56 37.8 10.7 44.9 3.21
2.38 37.1 10.2 47.5 2.28
2.41 38.2 10.9 41.4 5.21
2.42 29.6 5.5 42.1 3.12

Of



S m e i E  VALUE OGRSTAITCS OF SOILS rROM 3 0  m s  OLD IEAK ELA8SA2IGH

2AB&E X

, M n x i E U BDepth Apparent Specific water 
(cm.) i density> gravity holding capacity (per cent)

Eoiatur© Poreequivalent apme(per cent) (per emit)
V o l u m e  ex'iKnaicn (pel* cent)

Profile 13 0-30 1.29 2.56 37.4 10.4 49.6 3.1630 -100 1.38 2.54 48.6 17.5 45.6 5.12100 -130
}

1.34 2.59 42.1 13.4 48.2 2.18
Profile 14 0 -25 1.31 2.54 33.4 7.9 48.4 3.34

25 - 85 1.29 2.50 37.6 10.5 48.4 4.1685 -180 1.36 2.51 34.8 8.8 45.9 2.11
Profile 15 0-30 1.34 2.44 36.2 9.7 45.1 4.4830 - 90 1.28 2.49 41.6 13.1 48.5 5.2390 -180 1.36 2.5? 33.6 8.0 47.1 3.12
Profile 16 0-30 1.33 2.41 40.6 12.4 44.8 5.1830-90 1.41 2.39 37.4 10.4 41.0 4.8890 -180 1.44 2.52 28.6 4.8 42.8 4.11



sx r& lz  vxim cohds&css op sox&s m u  go m i s  q lb

TAH!*3 XL

Bepth
(e a .)

Apparent
tensity

Speoifie
gravity

Msxiatia
water ttoisture Per© 

holding etjssivoiesit ©pace 
enmeity {per ©ant) (per cent) 

(per cent)

Volume 
expansion 
{per senit)

P ro file  17 0 - 3 0 1.30 2.46 49.8 18.2 51.2 5.23
3 0 - 9 0 1.31 2.48 42.7 13.8 47.0 4.12
90 -180 1.39 a. 44 40.4 12.3 43.0 2.84

Profile  18 0 - 2 7 1.34 2.49 39.8 11.9 46.1 4.16
27 -  85 1.37 2.51 41.4 13.0 45.4 5.13
85 -180 1.41 2.53 40.8 12.6 44.2 4.00

rso fiio  19 0 - 2 5 1.21 2.48 38.6 11.2 51.0 4.56
2 5 - 9 5  
95 -180

1.28
1.39

2.49
2.50 §:! 14.1

5.3
48.5
44.4

6.12
3.18

P rofile  20 0 m  30 1.26 2.48 36.8 10.0 49.0 3.14
3 0 - 9 0 1.35 2.51 40.4 12.3 46.3 4.18
90 -180 1.40 2.39 37.8 10.7 41.4 4.23

c n
c o
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Si’nximwsApparent Specific water Moisture Pore Voleae density gravity holding equivalent space expansioncapacity (p er cent) (p er cent) (per cent) (per cent)

Profile 21 (Conoily*a SenJc Plantation, w
-raUiS)? P1°% » -ISO

0-1010-30

Profile 22 0 - 30(Ssate failure area 30 - 90 - hard laterite) 90 -180
Profile 23 0-25(Second rotation 25 —100» latoSrite) 100 -180
Profile 24 0-35
(Second rotation 35-90- Ictoritc) 90 -180

1.02 2.18 54.7 21.4 53.2 8.441.18 2.21 42.1 13.4 46.6 6.311.23 2.34 40.3 12.3 47.4 4.121.32 2.45 36.8 10.0 46.1 2.98
1.46 2.51 34.5 8.6 41.9 2.071.57 2.74 28.8 5.0 42.7 2,60
1.53 2.69 32.4 7.2 43.1 2.98
1.34 2.48 38.6 11.2 45.8 3.751.48 30.1 9.8 43.8 2.981.46 2.68 33.7 8.1 45.5 2.60
1.38 2.41 36.7 10.0 42.7 3.181.47 2.58 32.8 7.5 43.0 3.121.48 2.59 34.2 8.4 42.9 2.67
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Nothing remarkable ia noted in the variation of this 
property with depth in the various profiles.
(e) Maximum water holding aaoaeity and moisture equivalent. 
She DiaxiBU* water holding e opacity of the soils varies from 
34*8 to 94.? per sent and the aoiatura equivalent from 
2.4 to 21.4 per cent. She surface horizon of the profile 
from the preservation plot C120 yew old teak plantation) 
records the mashsu* values for both these constants and the 
lowest values ora given by the third horizon of profils 10 
(15 year old teak plantation). She viiXuss for these physical 
constants do not show any regular variation with depth in 
any of the plantations under study. She soils from the 
natural forests and froa the preservation plot show rela­
tively higher values foi* these constants and also exhibit 
a gradual decreasing tendency with depth,
(d) Sore.soace. She pore apace of the soils fro» the 
different profiles varies from 41.0 per oent ia the middle 
layer of profile 16 (30 year old teak plantation) to 53.3 
per cent in the surface layer of profile 2 (natural forests). 
In most of the profiles the general tendency io for this 
constant to decrease with depth. Xhe soils froa the 
surface layers of the natural forests end from the preser­
vation plot show a high percentage of pore space, viz,,
50.2 to 53.3 per cent as compared to th® surface layers 
of the ton!:: plantations, lit the latter case the percentage
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of pore apace varies fros 46.8 to 49.8. 44.3 to 47.6,
44.8 to 49.6 and 46.1 to 51.2 in the 1, 15, 30 and 60 year 
old plantations respectively. It is noteworthy ti-ot the 
figur® for para  apace 4s v«gy low {41.9 peg cent) in the 

aasfisea ao3A of the teak failure areo.
(®) Volmia oxo catalog. SSie veliws OJspMMlon of tho soils 
studied vwiaa fs?m 2.07 par east in the surface horizon 
of tho profile fma tho toatr failure area to S. 44 pea.* cent 
ia the sarfac® horizon of the prof.lie fron the preservation 
plot (120 yam old teak plantation). In general tho 
ism'ieney for this constant ia to decrease with depth, 
though in a few profile* the subsoils show alightly Higher 
values. She surface mSXs of the natural forests end tho 
teak preservation plot have relatively higher porcentisgas 
of volusto expansion (5,67 to 8.44) whereas the soils froa 
the different horisono of the teak failure area have 
ffifirkniUy low percentage of velnae expansion (2.07 to 
2.98 per cent).

(1) Owmnie cartoon. 2ho variation in the organic carbon 
oontont of soils with depth ia the different prof ilea is 
given in Sables X lX T  to Z7XZX sand is represented graphi­
cally ia tig. 4 to 6.

She organic carton content varies frsa 0.06 
per cent in tho third layer of prof Ho 13 (30 year old
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, (e&*> tpes? emt) (per emit)
- T —  - in  w s » *  ti mm ‘ .r.-Ti. m ■    - t t i t -  T 1 - i r n -

» s  1 0-10 10 - 3D 4.23
\ &

0.360.21 1J:10.18 6.0go -tso 0.54 0.11 4.9
Profile 3 0-10 10 - 30 3.541.3§ 0.390.19- 9.1*7.330-90 0.96 0.15 6.4-90 -180 0,48 0.11 4.4
i’rem© 3 0-10 4.53 0,38 11.910-30 3.23 0.23 9.7

IS III 1.26 0,20' 6.30.57 0.13 4.4
Profile 4 0-10 4.96 0.39 13.710-30 2.00 0.20 10.0'30-90 0.93 0.17 5.5*SO -180 0.45 0.10> 4.5
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Organic Carbon*Bepth carbon Kitrogen nitrogen (ea.) (per cent) (per coat) ratio

Profile 5 , 0 - 30 2.37' 0.27 8.330 -JK 1.17 0.19 6.2
) 90 —180 0.30 0.07 4.3

Profile 6 0 - 30 2.73 0.33 8.3
& -9° 1.33 0.21 6.6go —180 0.24 0.06 4.0

Profile 7 0 - 30 3.36 0.38 t 3.830 - 90 1.53 0.26 5.990 -180 0.33 0.07 4.7
Profile 8 0 ** 30 3.24 0.35 9.330 »  90 1.11 0.19 5.8

90 •*180 0.15 0.04 3.8



S A K E  XV

OAiwafjjnsBosQf fiKE./wiosrsiiipo is soes wos 15 teas old true ksampasiok

ftotto carton Sltrofim % Bitrcgen
( « . )  (pis* cent) {p ar cunt) ra t io

Profile 5

WS
o 

1 1
 t

8w
s 1.170.63

0.12
0 .11
0.100.03

10.66.34.0
Profile 10 0 « 30 

3 0 - 9 0  90 -180
1.380.540.24

0.18
0.100.06

7.75.44.0
Profile 11 0 - s  3 - 9 0  90 -180

2.340.570.18
0.27
0.100.04

7.65.7 4.5
Profile 12 0-3 0  30-30 

90 -180
1.530.30
0.21

0.300.060.05
7.75.04.2

tnsc
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easBavs&xmxusf m msss mm, m raas mss mm mmt?m,m

fKI
Organic eariicn (per east} Bitrogcn.(par cent)

OartwESlfltrogcn

Prattle 13
100 -130

1.14
0 .6 6
0 .0 6

0.130.110.01
8.3
6 .05.0

P r o m s 11 0 - 2 S  
2 5 - 8 5  85 -180

1.23
0.7&
0 .1 8

0 .1 3
0 .1 40.04

8.2
5.64.5

ftoffle 15 * :P30 -180
1.56
0 .5 7
0 .2 4

0.20
0.090.06

7.®6-3
4 .0

SrofSie 16 © — 30

£ : «
1 .830.630.21

0.210.110.05
8 .7
5 .7  
4 .2

75O



IABLE 2.7X1
©uaMSiHisaoGsr U'^n.cmmr^z m  soils fboh so t :\ii old 23\z PLan-tx®

B e p f c h
(fie.)

O r g a n i c  
c a r t o o n  

( p e r  sent)
Nitrogen 

( p e r  c e n t )

C a r t o n s

B i t r o f i c nratio

Profile U 0 *  30 3.39 0.37 9.230 - 90 1.25 0.21 6.0
90 -130 0.54 0.11 4 . 9

Promo 18 0 - 2? 3.24 0.35 9.3
2 7 - 8 5 1.17 0 . 3 1 5 . 685 -180 0.60 0.12 5.0

P r o f i l e  19 0-23 3.45 0.38 9.1
25 - 95 1.53 0.26 5.995 -180 0.33 0.07 4.7

Profile 05 0-30 2.37 0 . 2 9 8 . 2
30 - 90 1.05 0.19 5.590 -120 0.30 0.06 5 . 0
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ammtBimtm r s u s h w i m i f s  m sons mu m  rmt <a® » s s e  ^ m c h s i s s

O rgnnio Carbon*
Beyia* carb o n  n itr o g e n  H itro g en  

( p a r  s e n t)  ( p e r  c e n t}  r a t i o

P rofile  21 
{Coi!<!i: y*3 Seals 
Plantation, 
oreaerrstion plot 
-  fiiiaviira)

0 - 1 0
1 0 - 3 0
8z&

1:11
1.14
0.57

d
o

o
o

’1 :1
6.3
S.2

rrom ©  22
(lenik failu re area 
-  hard In te rit*}

30 -  p  
90 -180

1,17
0.33
0.12

0.16
0.07
0.03

7.3
4.7
4.0

P rofile  23 
(Second rotation 
-  lntorito)

0 -  23 
25 —ISO 

too -180
2.31
0.66
0.18

0.28
0.14
0.04

8.3
4.7
4.5

Profile 24 
( Second rotation 
-  inter!fce)

0 - 3 5 2.43
0.78
0.24

0.30
0.13
0.04

8.1
6.0
6.0

35to
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teak plantation) to 4.96 pox* coat In the surf nee layer of
profile 4 froa the natural foresBa. In evil the profiles 
under investigation the hipest onouret of organic carbon 
is soon in the surface horizon and it tends to decrease 
steadily with depth. She highest values for Si is consti­
tuent (3.54 to 4.96 per cent) are obtained in the surface 
horizons of the natural forests and the preservation plot.
Ao regards the influence of the ago of the tech plantation 
on this constituent it is soon that She organic carbon 
content decroi.sco with the *vo ©f the teak plantation t® to 
30 years and thereafter iB tends to increase to the 60 and 
130 year old plantations. She profile from the teak 
failure area contains relatively q lower level of orgimio 
carbon in all its horizons.
(2) Nitrogen, fhe variation in the nitrogen content of 
the soils la preaenBod In Sables XIII to SVTII and repre­
sented graphically as a function of depth in Tig. 7 to 9.

She nitrogen status of the soils studied 
ranges from 0.01 per cent In the third layer of profile 13 
(30 year old teak plantation) to 0.46 per cent to the 
surface layer of the profiles fron 6ho Borah preservation 
plot. She oaount of nitrogen to the various profiles 
studied decreases with depth. She highest values for this 
element (0.36 to 0.46 per cent) ore ohtatoed in the 
surface horizons of the natural forests and the preservation
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plot. As to tho oise of ovnic carbon „ nitrogen content 
also fleoreases with tho ry;e> of Qia toafc plantation up to 
the 30th ye* o’ whereafter ifc t«i*3a to toercaaa in the 60 
and 120 year old teak plantations. It is noteworthy that 
tho sceontl ley ora (30 to 90 on. ? of the profiles froa tho 
1 year ©M teak plantation contain appreciably higher 
aaomta of nitrogen (0.19 to O.SS per cant) than tho corres­
ponding layers of the other profiles. 'Profile 82 of the 
teak failure area giv̂ a a low prreentnge of nitrogen 
(0.03 to 0.16 per cent) in all the horizons.
(3) Carbontnitroem ratio. She variation in the 
carbontnitrogen rati© of Vm aoilo with depth to Uio 
different profiles is given in tables xTIt m  XVI tl and 
is illustrated graphically In fig. 10 to 12.

©to carbonsnitrogen ratio varies fro® 3.8 .in 
the third horizon of profile 8 ( 1  year old plantation) to 
12.7 in the surface horizon of profile 4 frost the natural 
forests. She highest values for this ratio sr<? recorded 
by tho aurfnea layer's of prof’los fro® the natural forests 
(9.1 to 12.7) anil tho preservation plot (10.4). In all 
tho profiles the ratio tends to flooreaae dawn the profile.
Ho regularity to the variation of She cnrbonsniti-ogen 
ratio with the ago of the task plantation to notice a.
(4) Soil. reaction (pH). She flats In Sables 1(1.1 to 
XJEI7 to(M.ctite that tho pQ of the soils reuses fross 5.0
to the surface leyer of profile 4  froa the nitm-ifl forests
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to 6.1 in Si<© third Inyai' of profile 5(1 ycttt' old took 
plantation). Xn general It »s-y be at set eft tii«6 the pH 
values tend to increase with Jnorense in depth. Ihe pH 
of the soils froa ta® different Icyer® do** not ahow much 
variation with the ago of the totrit plantation. Howovor, 
the surface horisena of the profiles froa the nntural 
forests and the preservation plot are relatively acre 
noidie (pH 5.0 to 5.2) than tho surface soil* of the othar 
profile* (pH 5.1 to 5.9).
(5) foteX aoluhle »alfca. the conductivity determined in 
a 1*2 soil-wcster extract, whirth is t:*en m  a aeaauva of 
the tots! soluble salt®, varies froa 0 to 0.45 eHShoa./co. 
(fatlea aIX to XXIV), She highest value ia recorded for 
the surface horison of the profile froa the proeervation 
plot. It ia dear that there is no toxic concentration 
of soluble salt® in ®ny of tm profiles.
(6) hen* on ignition. She loss on ignition of soil* 
ranges froa 4.1 per cent In the third horiaon of profila 10 
(15 year old tê k plantation) to 19. g per east in tho 
surface Xeyer of th© profila free th® prsaemmtAon plot 
(120 year old teak plantation)• ft tends to doorcase 
rather steadily with depth in hH the profiles. Xosa on 
ignition of the surface soils in th© different profiles
ia found to bo related to the age of the tcnJc plantation.
In th© nature! forest® it rang©* froa 15.6 to 18.3 per oent



fABE® xrx
CK3HCU, 0022031710*1 0? SOILS IS08 SAltTOAL BOBBSWS

ICB.)
PH

I. S. s.

Per cent on oven dry Inaia
Loseon
igni­tion

Acid
inao-
Ini&es * • * A12°3 *2°5 OaO m

Profile 1 0-10 9.2 0 .30 18.3 54.8 8.1 16.4 0.20 0.15 0.58 0.3910-30 5.8 0.20 13.9 53.4 8.4 21.8 0.21 0.18 0.44 0.2630-90 5.5 0.10 11.2 54.2 9.2 23.0 0.13 0.16 0.32 0.1890 -180 5.6 0.00 10.2 58.5 9.0 20.5 0.11 0.13 0.30 0.17
Profile 2 0-10 5.1 0.25 16.5 52.2 7.9 21.1 0.17 0.14 0.61 0.4310-30 5.7 0.25 11.8 58.6 6.8 30.4 0.17 0.21 0.34 0.3§30 — 90 5.4 0.05 10.5 56.7 10.2 30.4 0.11 0.10 0.3© 0.21

90 -180 5.4 0.00 6.5 59.4 10.3 21.8 0.13 0.16 0.31 0.10
Profile 3 0-10 5.2 0.25 15.6 57.0 8.2 17.0 0.18 0.12 0.51 0.3310-30 5.8 o.ao 13.1 56.2 9.4 18.9 0.16 0.18 0.58 0.24

30-90 5.9 0.05 10.2 52.6 9.9 24.9 0.10 0.17 0.29 0.12
90 -180 5.7 0.00 6.8 57.8 10.0 23.2 0.08 0.14 0.33 0.17

Profile * 0-10 5.0 0.20 17.9 48.3 11.1 20.1 0.21 0.10 0.63 0.2410 — 30 5.4 0.25 12.9 52.0 10.8 22.0 0.18 0.20 ©.61 0.3230-90 5.7 0.00 9.9 54.0 10.2 23.7 0.11 0.21 0.44 0.20
90 -180 5.7 0.00 6.2 55.4 11.4 25.0 0.12 0.17 0.21 0.14



mrnxciL co tposxixgr op soti-s pecm 1 mi* os® sdks: n m n ^ s m w
Siffi&B XX

Per sent on oven dry testa

Septh 
tea.}

pH
S. =.. 

(sRiiOs/
as.)

Loss
on

igni­
tion

Acid
inso-

Xafeles Fc2°3 A2g03 Pg05 Kg° CeC MgO

Profile 5 0 - 3 0  
30 -  90 
90 -180

5.3
5.8
6.1

0.23
0.25
0.05

14.47.8
6.6

47.2
59*458.1

10.6
10.4
11.5

25.320.1
21.6

Q. 11
0.18 
0,16

0.18
0.21
0.16

0.18
0,21
0.18

0.09
0.150.12

« » m e  6 0 - 3 0
8:,g 1:1

5.7
0.25
0.20
0.10

13. A
6.6
5.3

62.3
67.4
63.2

7.2 
6.9
3.3

14.016.8
21.2

0.130.20
0.10

0.15
0.240.18

0.24 0.21 
■ .15

0.15
0.21
0.18

Profile 7 0 - 3 0  
3 0 - 9 0  90 -180

5.8
5.9
5.9

0.20
0.15
0.00

13.0
6.9
5.7

59.5
66.5 
63.8

6.2
5.9
6.3

15.1
18.3
22.0

0,08 
0.17 
0.13

0.12
0.20
0.23

0.24
0.390.16

0.110.12
0.11

Profile 8 0 - 3 0  
30 -  SO 
90 -180

5.7
5.8 
6.0

0.25
0.050.00

15.8
8.3
8.8

49.4
58.752.0

11.5
10.7
8.5

20.6
20.0
28.5

0.13
0.19
0.12

0.16
0.®
0.24

C.25
0.250.11

0,®
0. tg 
0.08

05 — >



m m x CAi OMimirjOH m  soils ergs 15 1® ®  gkd teak: m x m x o s
SA3&8 XXZ

Per eatti on ©win asy toisio

f S 5
S. 3.8.Caatos/on.)

tossonluna­tion
Aeiflinao-

ltiba.es f®#3 ̂ 3  *a°s OaO MgO

troflle 5 © - 30
iS:,g

5.65.85.9
0.®0.050.00

9.76.05.3
59.664.36241

8.3
1:1

19.820.021.7
0.130.120.08

0.120.19
0.2s

0.220.210.® O
O
O

CJ
28
S

Prorne 10 a8:J8 90 -180
5.53.5 5.7

0.®0.3®0.15
7.44.74.1

55.7 ©3.264.8
104211.48,6

22.918.220.2
0.090.100.05

0.100.150.13
m m0.81©412

0.250.180.16
m a l e  ti 0 - 25

io Itlo
5.55.65.7

0.208.®0.1©
11.06.45.7

56.063.063.0
9.816.210.3

20.6
U

0,100.140.08
0.140.240.19

0.310*180.12
0.190.170.15

;w£4i# 12 j : 890 —180
5.75.75.8

0.®0.000.00
12.77.96.3

57.06342
63.0

6,87.37.0
ao.819.22146

0.120.130.07
0.150.220.11

0.300.150.16
0.®0.170,09



GKMiffia, mm>3vnm m mtm mom 30 rsm <m m ix vzsmstsim
SASU3 2X11

Per cent en even dry boalo

PepthCea.} pH I.:;.:-.( s a Wea.J

losson%a3—
timi

AelOInse-lublee 2©gP3 AljPj PgOg V OaO mo

P » m e  t3 3 § : i  100 -180 1:15.9
0.100.00
0.00

11.96.27.2
56.057.198.6

8.310.211.9
21.324.220.2

0.14 0.16 0,11
0.130.230.18

0.31 0.27 Of 28
0.26
0.13
0.12

Profile 14 0 - 2 5
g:,H

5.45.75.6
0.150.05
0.00

!:l7.0
58.156.462.8 1:1

7.8
20.924.520.3

0.10
0 .110.10

0.170.160.14
0.310.310.30

0.270.240,21
Profile 15 0 - 3 0

S ^ S
5.55.6 5.®

0.100.000.00
10.68.96.9

55.052.552.7
10.4S. 2 
11.9

21.727.926.3
0.120.140.15

0.10
0.19
0.13

0 .29 0.25 0.22
0.190.S00.18

^rofHe 16

I 1 
1

ig
* 5.65.75.7

0.000.050.00
11.96,36.0

57.259.557.8
9.110.210.6

19.521.723.6
0.090.160.09

0.120.180.20
0.380.210.18

0.330.290.19

so
t£>



ffisiiofii cosiBosmoi m sm s man m m  rm m x mimazemi

2AJS.E XXIII

2 a r  e m t  ® n  e v e n  s t a y  i b a s t s

a
pH s.rvt.

Cs«*W
ai.)

£936onIgni­tion
AcMJjlSO-Xnftles * V 3 ?2°5 V %0

FrafiXe 1?
;

0 - 30 
.g:,IS

5.55.65.7
0.250.100.00

14.38.3
8.5

57.457.650.0
9.89.6
10.2

15.922.1
19.3

0.16
0.170.09

0.150.160.12
0.320.280,14

0.30
0.320.21

Srome 18
\

0-27 27 - as 85 -180
5.25.45.8

0.30
0.150.05

o«o
8.7

58.053.0 
51.9

8.37.59.8 27.4
0.130.160.18

0.150.200.14
6.39
0.230.12

0.240.180.20
Profile 19 0-25 25-95 95 -130

5.45.65.8
0.250.050.00

12.77.97.6
61.7 59.658.8

8.68.67.7
14.621.723.4

0.090.110.06
0.130.210.18

0.410.320.32
0.29
0.230.18

Profile 20 0 — 30
g l l i

5.35.55.7
0.®0.100.00

14.48.97.5
58.160.2 
60.3

10.39.611.2
14.919.019.1

0.180.160.10
0.11
0.170.21

0.370.240.20
©•200.220.1f

o



2AHLK XXIV

C B B aaex, co kpo sis u m  op s* m s  n m  120 te a s  o lb  seajs: E M jw m o H s

P ar cant on oven flry b a s is

Jep th
( o s . )

pH
I .S . f i .

(anhor*/
<Xi.)

lo s sCu
len i­
t i e s

AciO
ia s o -

Xtiisles ?SSP3 ^ 2 ° 3 ? 2°5 OaO MgO

P r o f i le  £1 
( Conolly 'b  Saak
P lan tation  
preservation 
p lo t -  o llu v iia )

0 -  10 5 .1 0 ,4 5 19 .2 5 3 .0 8 .4 16.8 0 .2 5 0 .1 7 0 .8 2 0 .9 8to -  30 5 .9 0 .2 0 14 .6 5 2 .2 11.5 18 .6 0 .2 0 0 .3 3 0 ,6 0 0 .7 1
30 -  90 5 .4 0 .0 5 12.1 5 3 .2 10 .2 21.5 0 .1 5 0 .1 5 0 .4 2 0 .4 4
90 -1 8 0 5 .4 0 .0 9 7 .6 59,7 8.3 22 ,0 0 .1 6 0 .1 9 0 .3 2 0 .1 2

P r o f i le  22 (Took fa ilu r e 0 -  30 5 .1 0 .3 0 14 .8 34 .3 18 .6 29 .4 0 .1 5 0 .0 9 0 .2 5 0 .2 0
30 -  90 5 .6 0 .0 5 13.6 33.3 1 9 .2 3 1 .4 0 .2 7 0.22 0.18 0 .0 8area  — harS 

I n te r it e ) 90 —180 5 .6 0 .0 0 10 .5 3 9 .7 1 6 .2 31 .0 Os. 13 0 .1 6 0 .1 4 0 .0 6

P r o f i le  23 0 -  25 5 .8 0 .2 5 13.5 47 .7 13.9 22 .8 0 .1 3 0 .1 0 0.28 0 .2 1(Second rotation 25 -1 0 0 5 .9 0 .0 0 11.8 41 .6 1 2 .2 3 1 .9 0 .0 6 0 .1 S 0.14 0 .1 2- la te r i t e )  'too -180 5 .9 0 .0 0 11.0 43 .6 11.8 3 1 .6 0 .0 5 0 .1 4 0.16 0 .1 1

P r o f i le  24 0 - 35 5*X 0 .2 0 13.7 43 .8 1 0 .2 26 .0 0 .0 8 0 ,1 0 0.28 0 .1 7(3econd ro ta tio n 35 -  90 5 .8 0 .0 5 9.8 46 .7 1 4 .2 26.9 0 .0 4 0 .1 8 0 .1 5 0 .1 3
-  la te r i t e ) 90 -180 5 .7 0 .0 0 10.4 43 .0 13.1 3 1 .5 0 .0 4 0 .1 6 0 .1 5 0 .1 4
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while in the tank plantations of age 1, 15> 30 ana 60 
yews It varla* froa 13.0 to 15.8, 7.4 to 12.7, 9.5 to 
11.9, anfi 11.4 to 14.4 per cent respectively. As regards 
the soil# of the 120 year old teak plantation, tho profile 
froa the preservation plot records the highest value for 
loas on ignition (19,2 per sent) in its surf no# horlaon.
In the other three pŝ filea under 180 yew old teak planta­
tions loos on ignition varies froa 12.7 to 14.8 per cent 
in the surface layers.
(7) A eld insolation. The twsount of hydroohlorlo aold 
insoluM.es in tho soils varies from 33.3 per cent In the 
second layer of profile 82 (tesfc fhilurs area) to 67.4 
per eravt in the second layer of profile 6 (1 yew old 
teak plantation). Add insoiuMes short no regularity in 
variation with the age of the task plantation. Bat 
profiles 22* 23 and 24 of the 120 yeor old teak plantations 
ere relatively low in sold insoluMes in all the horiaons 
<33.3 to 48,8 per cent).
(8) Iron oxide (P*gOj). The POgOj content of the 
soils ranges fro* 5.9 per cent in the second layer of 
profile 7(1 year old teak plantation) to 19,2 per cent 
in the second layer of the profile from the took failure 
area. The variation in the f°2°3 content of the soils 
with depth and with the nature of Che vegetation ie 
rather irregular. However, profiles 22, 23 ond 24 of
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the 120 year old teak plaatcvfcione can cfawmetorlsed by 
significfintjy higher ooaunta oaf ?fflg03 (10.2 to 19.2 
per cent).
(9) J&pwlna (AlgCî ). She mount of AlgÔ  la the soils
under study varies afro* 14.0 pur cent in the surface layer 
of profile 6 ( 1 year old teak plantation) to 31.9 per cent 
In the Biddle lays** of profile 23 (ISO yasr old teak 
plantation). Ho regularity ie noted in the variation of 
this constituent either with depth or with the age of the 
plantation although profiles 22, 23 and 24 contain 
appreciably higher aeotmts of AXgÔ  (22.8 to 31.9 per cent).
(10) gtoebhorss. Sable's 31 to 7JO¥ show that the PgOg 
status of the soils ranges froa 0.04 per cent in the two 
lower horiaon* of profile 24 to 0.29 per oosit in the 
aurfnae soil of the preservation plot (120 year old plan­
tation). In tie profiles fran the natural forest* and 
the preservation plot the aaoratt of decreases with 
depth while in the profiles froa the various teak plant <>■ 
tiona it has a general tendency to aoousmlnte la the 
second horiaon (30 to 90 on.).
(1 1) PotsaaiWB. Che ilgO content of aolle varies froa 
0.09 to 0.29 per cent. Che highest value ie observed in 
the eeoond lnyer of profile 0(1 peer old teak plantation) 
and the lowest value in the oarfaoa horiaon of profile 22 
(teak failure area). Xn oiost of the profiles the maxims*



74

ewaount of KgO ia found in the accorni horison* 'She 
upper layers to to 30 0®,) of tli® profiles fmm the 
natural forests, ns-well m  tho preservetien plot, show 
a ©lightly higher percentage of J£gP then la tho profiles 
froa. tho various W  pl«ati%tio»»# However, eoffiporea to ■ 
the natural forest* tho profiles fro® the terif plantations 
contain higher level© of this constituent in their lower 
horizons. 1 ..this aeeumulhtlon of in the lower horisoii® 
is TOy es&taeft ia the ettee of the profiles froa tho t y@«r 
eld teah plantation, a M  it becomes %m» pronounced by the 
time the plantations rsatifo the age of'38'yearn*.
<12) CaleifrBtt. . Saties 3XC to 3COT indicate that the 
0*0 status of the soils from the .different profiles mstges 
fres o.fi per cent in the third heriscon of profile 8 

€ 1 year old teak pltmtatfon) to 0*82 per cent in the 
surface horisoa of ■the prof Sic &©n the pmaem®* i m  plot 
(130 year old tedc plantation)* ' Bnoopt la a rosy few ■ 
.profiles, the Q€> mnimt of mtlm tends to decrease 
with depth*. -She soils from the .statural forests end from 
the preaervn&len plot cent#!* relatively high® percentage 
of this constituent throughout the profile, the 
amount <0*51 to 0*82 per cent) occurring .in the upper 
layers*''. ®h« a s m f  of 0s® in tho surfsee tiordsomi of the 
profiles from the various teak slsntnilons appease to b© 
Influenced by the eg# of tho toate, pleats. She lowest
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values {0.18 to 0.25 per eeat) nr® obtained in the one® of 
the 1 year old tank plantation. Am tha plantation heeonoa 
old or tha entrant of Cnfl in this horison gradually increases 
and the value ranges from 0.23 to 0,31, 0.3 to 0.38 end 
0.33 to 0.41 per sent la the 15, 30 mi 60 year old planta­
tions .respectively. ®io Co0 values for profiles 32, 33 m i  

34 of the 139 yaar old teak plaatnttono are oasnpnrsihla 
with that of tha profiles S u m  the 15 year old teak plan­
tation, Very little dlffemtea in observed la the OaO 
content of the deeper horizons of the profiles froa tha 
various task plantations.
(13) 3mg»»aitaa. She Vffl content of the soils varies froa 
0.06 par aeni in the third borison of profile 33 ( took 
failure uron) to 0.98 par emit in the surface layer of 
the profile S w m  the preservation plot. She soils of the 
nature! fore eta aid tha preservation plot contain rela­
tively higher eaeunta of this eonstitismt. As regards the 
influence of the ago a* the plantation on this Sonant, 
it is noted that the M g O  content Is lowest in the 1 year 
eld teds plantation i»d it tends te Increase with tlie 
ago of the teak trees. 
tit, Aaeiyaia of the alar .fraction

She data avowing tiio chenicnl ehnvasfcor of 
the Bley fetation of soils are presented in SaHeo 13V to 
XXX,



CfflSIICAl GH«iGS2a Of W E  CLAT SBACSECOB Of ® K  SOILS MOM SAKTiUL POHLSfS
5PAB&B XXV

Be©th
(cm.;

Per cent on oven dry baaia Molecular ratios

ssog ?e203 s*Pg
^ # 3

3i02 Si02
f®2o3 a.2o3+f ® ^ 3

Profile 1 £io 31.1 27.8 15.1 1.89 5.44 1.40
30-90 38.2 27.9 13.9 2.32 7.31 1.76

Profile 2 0-30 , 33.3 2S.7 15.0 1.90 5.89 1.44
30-90 34.0 30.6 15.4 1.89 5.84 1.43

Profile 3 0-30 34.9 31.2 13.9 1.90 6.68 1.48
30-90 36.1 30.1 15.7 2.04 6.13 1.53

Profile 4 o t S 28.8 30.3 16.9 1.6l 4.52 1.19
30-90 33.9 29.7 16.4 1.94 5.48 1.43



CH21ICAI* CH1KACSBR OF THE £8jA1  PBAOHW OF THIS 3011,3 ISOM 1 YHA.K ffl® S1ATC E&AStATlOK

2A3L3 XS72

Per eeit'fc on eves toy teals Holeculoi’ radios

Depth
{as.}

siOg ^ 3 P©*jp2
ai2o3

BiOg
Pe203

3i0g
A1^3+Fe203

Profile 5 0-30 34.1 27.9 16.0 2.07 5.67 1.52
30-30 36.6 32.2 16.2 1.93 6.03 1.46

Profile 6 © l © 31.2 32.8 16.0 1.61 5.19 1.23
30-90 37.2 32.8 16.4 1.92 6.07 1.46

Profile 7 0-30 39.9 23.0 14.1 2.44 7.55 1.83
30 - 90 36.2 31.8 16.0 1.93 6.02 1.46

Profile 8 0-30 38.8 27.9 11.3 2.35 9.08 1.87
30 - 90 35.6 32.0 16.4 1.89 5.80 1.42



IAHLE XOTI
G&MIOOt CH ARIOSI* OF SKE <&A7 FIUCflOK OF SHE 80&S SSOH 15 TEAS OSD TEAK FiAlffi/ifllOH

Bepthless.)

Per cent on ora cry fcrssis aolseulor mtioe

Si02 ^ 3 *V>3 3*°g
Jl£3

SiOg

*e2°3

sio2

A ap3+Psa03

M a c  9 0- 3 0 34.9 30.0 17.1 1.98 5.43 1.45
30-90 39.3 29.9 15.3 2.26 6.90 1.70

BrofSle 10 0-30 33.4 32.8 16.8 1.73 3.30 1.31
30-90 38.3 30.1 18.1 2.19 5.72 1.58

Profile 11 0-25 30.1 33.7 16.2 1.52 4.96 1.16
25-90 33.1 34.5 16.4 1.64 5.40 1.26

Frame 12 0-30 36.8 28.7 13.9 2.18 7.20 1.67
30-90 38.9 31.2 14.9 2.12 6.96 1.62



m m x c m  M & m a z m  of she cmy feachojj of she so as esoii 30 tear qj.b seas pdabiaixoh
TAHC.E X X V I I I

For eent on oven fligr hasis Molecular ratios

Depth ’ SI02 Alao3 Vo )̂3 s*°2 Si0g  Siog.
A3.̂ >3 ?ê >3 *a2°3-*-Fe203

Profile 13 0 1 $ 30.0 33.6 16.4 1.52 4.85 1.16
30 -1 0 0 28.8 35.7 20.5 1.37 3.74 1.00

Profile 1# 0 -  as 33.9 29.8 17.1 1.93 5.27 1.41
25 - 85 38.1 30.9 14.0 2.10 7.® 1.63

Profile 15 0 - 3 0 35. 4 23.1 18.5 2.14 5.08 1.51
30 -  90 36.8 30.2 17.0 2.07 5.77 1.53

Profile 16 0 - 3 0 36.1 23.8 14.1 2.06 6.83 1.58
3 0 - 9 0 35.4 32.3 17.3 1.86 5.45 1.39



terns xxix

ffliHJICAi GHABAiTEBR OP 2HB <&kX m m ®  OP IE® SOILS PHQM 60 1C3AH 01® 23SK H>ftEIA2I<»

BepthCes.)

Per sent on oven dry liasia Molecular ratios

SiOg ^ # 3 *e2°3 Si02_ SiOg 810 a
AX̂ Ô Pe2°3 AlgÔ +PegOj

Profile 17 0-30 34.2 28.1 15.7 2.07 5.81 1.53
30-90 36.3 30.9 16.0 2.00 6.04 1.50

Profile 18 0-27 35.0 31.0 14.1 1.92 6.61 1.49
27-85 38.5 31.7 13.8 2.07 7.45 1.62

Profile 19 o » $ 33.9 30.2 15.9 1.91 5.70 1.43
25-95 32.1 36.0 16.8 1.52 5.09 1.17

Profile SO 0-30 33.9 28.4 15.7 2.03 5.76 1.50
30-90 35.9 31.2 16.1 1.96 5.97 1.47

ooO



SCS&B XXX

CKARKSPEB 03? SHE CLAY FK CXIOH OP SHE SOILS BROS 120 YEAH OLD 23?,K I'tAHYAT IO&TS

• P e r  c e n t on o v en  dry "oasis S o le c u la r  r a t i o s

Bepth
f o a . )

SlOg n 2o3 Pg2°3
3X0^,

«5J
sao ,.

- S10J L -
a i2o3* p 02o3

P r o f i l e  2 !  
(O on oU y 's  Sesric 
P la n ta tio n s  
p re se rv a tio n  p lo t  
-  a U w iu a )

0 - 3 0
30 -  90

3 3 .0
3 S . 4

2 6 .9
2 7 .2

13 .1
1 2 .4

2 .0 9
2 .4 1

6 .7 0
8 .18

1 .5 9
1 .8 6

P r o f i l e  22 
(Seak f a i lu r e  a re a  
— hard  I s fe c r i t e )

0  -  30
30 -  90

2 8 .8
2 6 .4

3 4 .3
3 6 .2

1 5 .9
1 7 .4

1 .4 3
1 .24

4 .8 4
8..03

1 .1 0
0 .9 5

P r o f i l e  23 
C Second r o ta t io n  
-  l a t e r i t e )

0 — 25 
25 -1 0 0

2 3 .1
2 7 .6

3 4 . 4
3 8 .3

1 5 .4
1 7 .1

1 .4 5
1 .2 2

5 .0 4
4 .2 9

1 . 12
0 .9 5

P ro f H o 24
(Ceeanr! r o ta t io n  
-  I n t e r i t e )

0 - 3 5
3 5 - 9 0

3 0 .0
2 5 .6

3 4 .9
3 9 .6

1 5 .2
1 9 .8

1 .4 7
1 . 1 0

5 .2 6
3 .6 3

1 .1 5
0 .8 4

ao



CD • Cfltog)* She 3i0g oontent of the day S&m
the rnrloue profiles under exanlnatioh ranged fros 25.6 
P©a? cent ia  the second layer of profile 24 C120 year old 
teak plantation) t© 39*9 per cent is’the snrffsee horizon ■ 
of profile 7 (1 year old teeh pimtotioalW ’ She rnrtatlon 
in the Si©2 content of «aho9r froa mtrlous profiler does 
aot follow, any regular pattern ani is  not asm to he 
correlated with the ego of the teak plentatlan* Bat tho 
day fr©» profiles 22, 23 and 24 o f the W  year ©It tease 
plantations are relatively poor in the ilOg eontent# 
eafmeldly* la  the lower horieona (25.6 to 27*6 per eent)«

(2) Mtaa&ia (ikl^)* the momt of is the day 
fr©» imrioes profiles raises froa gd*i.per east in the 
first layer of profile 21 (preservation plot) to 39*6 
per cent in the aeeond layer of profile 24 (120 year old 
t©a& plantation), the variation in the eontent. 
of the day fraction froe various profile® fioee set appear 
to he affected hythe nature of the vegetation* Howevert 
profilea 22* 2% m &  24 aentetn higher lords of
(34*3 t© 39*6 per ©eat) in hath the horiseons*
(3) C?#gO|>* • Sh© data is fades O T  to
'XXX indicate that: the Fe^Q^ ©©nteat of the day-fmotions- 
free the various profiles mages froa 11*3 to 1B.8 per sent* 
She highest value is shown hy the seeoni horison of 
profile 24 (13© year old teak plantation) end the lowest 
value W  the first horiaan of profile 3 (1 year old teak
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plantation). Aa in tho case of 3±o2 ana the
■variation in the content of day froa the different
profiles ia irregular and ia not fount! influenced by the 
ego of the plantation. She second layers of the profiles* 22, 
23 and 24 of the 120 year old took plantations contain 
higher mounts of S’SgOj (17.1 to 18.8 per cent) aa oonpored 
to other profiles.
(4) Molecular ratios. She SiOg/Al^, StŜ fCgOj and 
SlOg/RgOj solooulttr ratio# of the day do not show any 
significant difference with the age of the teak plantation 
(fables XXV to XXX). She SiOj/j'U.gÔ ratio varies froa 
1.10 to 2.44 in all the soils studied. She lowest ratio 
is noticed in the second layer of profile 24 <120 year 
old teak plantation) and the highest value in the first 
layer of profile 7(1 year eld teak plantation). She 
second horiaon of profiles 22 aid 23 also have very low 
SiÔ Al̂ Qj ratio for the day, via., 1.24 and 1.22 res­
pectively. She SiS^egO^ ratio ranges froa 3.63 to
9.08 mid of SiOg/SgOj varies froa 0 .84  to 1.87. Vor 
both the ratios the highest vtO.ua Is obtained in the 
first layer of profile 8(1 year old plantation) and 
the lowest value 1* given by the second horiaon of 
profile 24 (120 year old teak plantation).



DISCUSSION



3XS€B9$X0ft

Th* rosdts of m «  preacni Investigation 
reveal that reB©3&©1&«' Cheng©* in th© Morphological v
physical mi <3hw&Gv& properties ©f forest soils tch© 
piece ©s © result. ©£ d 9©r*£eil3itg ©f forests and 
aaiatniniag a pare teak pl&atntion* .Sewcror* 3a oil 
the profiles stalled the?© ia © dose r@3« 1jl©»©© in 
eertfiin soil, ©tamot eristics which is ©fcviously tin©: to 
the sistlnrity in th© ©©aditioii© ©ndsr which these soils 
originally. developed.

The presence of uawoo&hored pieces of 
gneiss m d  granite in the’ lower horizons of the various 
profiles lends to the nsstsjptlcn that then* rocks for* 
th© ttaia typ© ©f isvsA aaloriel ©f the. ©oils ander study, 
fhs sos^hologiofil feistest ©£ then© ©oil* indlont© that 
s11 of thcH ©re hnaieeHy lotcritic in hotur©* Though 
typical laterii© heds'sm  act obtained in ©21 th© cases» 
the presence of red end yellow settlings find th© 
occurrence ©f iron concretions ©ad patches of India 
d«$r ©are indicative for th© ioterltl© ante© ©f these 
soils* further evidence t© their Intcriti© character 
is ©bfcattisd fro© the low 'ft&-lea*eibaa&iift and cilices 
s©s<juioaeld© ratios (1 . 1 0  t© 2.44 and 0.84 to 1*87) ©f 
th© ©lay fractions separated fro© thee# Ion© ©f than
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taro a silicas alMislMn ratio of noro then 2.0 ana 
therefore, aeoording to the definition of Martin and 
Boyne (1927, 1930), these soil# may tie eonoiaered an 
nonlatoritio. However, •Jajrdwudhari and Suleiman (1940) 
have pointed out that the edlicc.i alumina ratio of the 
day fraction of neat of the Indian Interitee ere hitfier 
than 2 nail hence a strict application of this definition 
la not valid for Indian lofceritea.

the variation in the oentent of allien, iron 
oxide end aluaisn of the soils is not found to he eorro- 
lnied to the nature of the vegetation and there ia very 
little just if lection for tho hypeti-.oeis that sesquloxideo 
tend to aoerasdate under the influanea of a te*fe vege- 
tatioa (Bavia, 1940), Ihrtlieraere* the ehomied ohnmetor 
Of tho doy fraction froa the various aoiln under exami­
nation does not show any regular variation tilth tho ago 
of the tent plantation which indicaton that the cheated 
oonatitutiou of the day la not altered to any axxkei 
extent hy the removal of nature! foresto and the 
planting of t o r * .  Shis observation oloo raveda that 
latorlsatlon, which la the predoaineat soli forming 
proceea in the tnepioe, 1* not appreciably accelerated 
hy these oilvicdtnrd operations.

She high proportion of the aeoquioxideo Doth 
in tho soil and in tho day fraction of profile 22, 23
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nnti 24 (130 areas? old teafc plantations) ia ohviouoly 
aue to the typied Isftoslte beds noticed Sa then at a 
vasgr shallow depth. However, the occurrence of latcrite 
beds in these profiles lit not to be attributed to tha 
Influence of vegetation, for ia the profile fro* the 
120 year old preservation plot such bode are not found 
to be present. Steesva.* the silioaiaesqssiosiaa ratio# 
of tha day fraetiona of tho sella froa the presaovatien 
plot ore similar to that of the natural forests.

She sosphsloe-loal features of the soil# 
studied show that in the natural forests the soil stru­
cture is usually of tho crash type in the surface layer. 
But this type of noil structure ic found no sore in 
existence in any of the tonSc plantations* She vari**- 
fiost in the single value eenstcnts of the soil with 
use of the p-lmitation dec indicates that tits physical 
conditions of the soil have been mttrfeadly altered i» a 
result of deforestation sad aubasquwt planting of 
tcafe. She surface soils of the various tsafc plantations 
eahlbit vosaxfctitay higher votes* for apparent density 
and absolute specific gravity and relatively loner 
values for pore apace, water holding capacity end 
percentage volisac expansion then thosa of the natural 
forests* this variation in tho physical constants can 
he attributed to the differences in the organic matter



content of the surface soil# of the various profiles. 
Further, the exposure of the aurfnce soil by the removal 
of the forest cover and the subsequent compaction of the 
soil by Beehisniesl disturbances during silvicultural 
operations night hnve soused thia variation In the 
single value constants. friable and Sripp (1949) nnd 
Colthcup (1960) observed alailar changes la the physical 
properties of soil consequent on oleiua.foU.lag. She 
apparent density of the surface soil steadily increases 
os tilt plantation beooaee elder until the 15th year and 
thereafter it slightly decreases, prosuanbiy due to the 
Increase in the addition of erganlo natter by tho 
growing teak trees. It is rwsnrknblo that the single 
value conetants of the soil froa the teak preservation 
plot (120 years old teak plantation) show a very clooe 
aiuilarity to that of -Hie soils froa the natural 
forests. She 120 year eld took trees in thie plantation 
have developed a dense canopy of foliage, as a result of 
which the site now reaenbles a natural forest with a 
high content of organic natter in the surface horixon.
She soil froa the teak failure area exhibits the 
highest value for apparent density end epeeiflo gravity 
and the lowest value for volme expansion Which can be 
attributed to the presence of very herd latorlte beda 
with a high content of iron nnd aXualna In this profile



and also to a lower content of organic natter duo to 
tha lade of n douse vegetatlond cover. Ferhapa. the 
exposure of the soil in thie area consequent on cleaxw 
felllng of natural forests and planting °f teak eight 
have resulted in tho hardening of tho soft laterite 
originally present at a very shallow depth and hence 
the failure of the teak trees due to lack of root 
penetration.

The day content of the soil fron the 
natural forests and the 120 year old teak preservation 
plot is highest in tho second horizon (10 to 30 cm.). 
»rt la the profiles froa the various teak plantations 
the snxiaua value for cloy is observed at a depth of 
30 to 90 on. ihis shows that the clay has bean 
translocated to the subsoil in the teak plantations 
at a sore rapid rate than in the natural forests and 
the preservation plot. Such a rapid exuviation of 
the day con only be attributed to the excessive 
aoehanical disturbances to tho soil caused by defores­
tation and planting of teak.

, She results indicate that the variation ia 
the loaa on ignition of the soils Is doaoly correlated 
to the variation in the organic carbon content of the 
soils. She highest values for both carbon and nitrogen 
are obtained in the surface horisons of the natural
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forest* ona the preservation plot. She organic carbon 
ana nitrogen contents of tho soil doersaso with tho age 
of tho teeft plantation up to 30 years and thereafter 
these tend to increase in tho 60 and 120 year old toafc 
plantation*. Shis ia obviously because of tlio fact 
that tho removal of tho forest atand increase* air move- 
sent and faoilitatee tho oxidation of soil orgonio 
natter. %■ the ti*o a period of 13 years has elapsed, 
practically the whole of the oxidiaablc organic natter 
which had aocumulatod under forest conditions sight 
have been oxidised away. Vfcen tho plantation reaches 
tho ago of 30 years tho addition of organic natter by 
tho teafc trees beeaaes pronounced, os a result of which, 
the organic carbon and nitrogen oontents of the soil 
ore gradually built up. auilor {1887), Shremhang (1922), 
and friable and Sripp (1949) have also observed rapid 
oxidation of organic natter by tho rsaovai of the 
forest eever. She very low content of organic carbon 
and nitrogen in the soila fro* tho teafc failure area 
can be attributed to the scores vegetation present in 
this area. She relatively higher percentage of nitrogen 
In the lower hortseao of the profiles fro* -the 1 year 
old teafc plantation indicates that the decomposition 
of organic natter and tho alnemliaation and leaching 
of nitrogen have tofcan place at an increased rate



90

iwwfliaWSy refter dear-felling of tho forests. Shis 
ia possible because tho thinning of natural forest* 
neont for clearing generally starts 1 or 2 years before 
actual eloMvfoUing begins.

She carboninitrogen ratio of the soils 
varies from 3.8 to 13.7. She surface noils of tho 
natural forests and tho preservation plot are eiiorno- 
terised by a relatively hfteer ratio white can only be 
attributed to tho higher eaounta of undeeesposed 
organic matter present in thas. She low cateoninitsegen 
ratios observed in the lower horissons aey probably 
bo tee to tho high infiltration of nitrogen into these 
lepers. teasel (1961) attributes snob n foil ia 
onrbon mitrogen amti© to the isielusion of aaseniwi 
ions held by the cloy ia 0 tom Sa white they ssa bo 
displaced only by troatweat with a strong acid# Sho 
nomtO. carbon»nitrogen ratio observed in the top soils 
of tee various teak plantations indicates that the 
proeses of aeeoapoeitron of orgisnte mot ter ia quite 
««>ld ia these plantations.

She pH values of fee soils show that tho 
surface soile of the natural forests and th® preser­
vation plot are slightly eoro uoieio than the surface 
soils of the various teak plantations. She higher
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acidity noticed any prGsuaebly bo daa to tho accumulation 
a? orgfsnio nas-ser in these soils which any give rise to 
organic aeida dazing their decomposition. Shis finding 
ia in oonforaity with the observation of Kequier (1953) 
who found that the removal of foraots increased the »H 
of the soil by chocking the subsequent nociwulation of 
©rgsnle natter. Puller (1995) attributed this Change 
in pH to the reBOVd of soluble nelto by lunching.

She surface luyeps* of the prof ilea froa the 
natural forests end the preservation plot give higher 
values for 5?2<>5 viiieli la olwloudy due to the higher 
asouuts of organic nutter undergoing dee&apoaltism 
resulting in the sfnoraliasvtion of this dement. Under 
the influence of the teeSt vegiytntian, this nutrient 
generally tends to aomamlnSe in the second horizon. It 
is noted that in all tho tea?; plantations the day 
content is also higher in this fcorlson (30 to 90 an )« 
tool and lgnr»al (1980) found that soils which contain 
a higher secant of day s-«! stit retained sore phos­
phorus then soils poor in these fractions. It ie 
possible that the phosphorus rdensed by einosmlimtion 
In the surface layers Is held up ia the subsoils 
containing an acesaulatioa of day.

In dl the profiles under study the anxiaua 
aaount of potossiw* is found in the second horizon.
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She h igh  n o b i l i ty  o f  p o ta a » li»  Iona holpa easy laaoh ing 

o f  t h i *  a ls a e a t  f r o *  th e  a w fn e t  horizon s and i t *  noci*- 

■ u lu tlon  in  th e  low er la y e r s .  She surfuoa s o i l s  o f  th e  

n a tu ra l f o r e s t s  and th e  p re serv a tio n  p lo t  co nta in  a  

s l ig h t ly  h igh or p ercentage o f  Kp  oonprired to  th o  su rfa ce  

• o ils  o f  th e  teak  p la n ta tio n s . But when th e  d is tr ib u t io n  

o f  KgO In  th e  low er h orizon s i a  consid ered , I t  i a  found 

th a t  th e  te a k  p la n ta tio n s  o re  r ic h e r  In  t h i s  p la n t food 

olom ent. S h is  oeouaulatlon o f  K^o in  th o  low er horizons 

I s  v ery  Barked in  th o  ease  o f  th e  p r o f i le s  fro a  th e  

1 y e a r  o ld  te a k  p la n ta tio n  and i t  beoones l e a s  pronounced 

by th e  t in e  th e  p la n ta tio n s  reach  th e  age o f  30 y e a rs .

She a c c e le ra te d  m ln ero llo n tlo n  o f  p o tn asiu s hy th e  do- 

eosp onitlon  o f  th e  orgtsnie sm tter a s  w ell a s  th e  burning 

o f  th e  t r e e  stnnps subsequent to  d e n n - f e l l ln g  o f  

n a tu ra l f o r e s ts  r e s u l t s  in  «n nceuaulntlon o f  t h i s  

element in  th e  low er horizon s o f  th e  1 your o ld  tohfe 

p la n ta t io n . However, ap p reciab le  nsounts o f  p o tassiun  

a re  e a s i ly  l o s t  by p e rc o la tio n  trad drainage and 

consequently in  th e  s o i l s  f r o s  th e  15 and 30 y ea rs  o ld  

took p la n ta tio n s  th o  accum ulation o f  t h i s  e le e e n t 

beooaes l e s s  pronounced, Ih ia  fin d in g  i s  in  agreesont 

with th o  ob serv atio n  o f  Chaly and Hoahy (1957) who 

found th a t  th e  s o i l s  denuded f o r  5 y e a rs  contained 

s u b s ta n tia lly  h ig h er recounts o f  p o tn saiu * ooapnred to  

th e  n a tu ra l f o r e s t s .
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She onount of bath cnlotu* and angaeeiae la 
highest la tbs surface soils and It decreases with dspth 
la neat of tho profiles which con ho ascribed to the 
aoeuanlation of theao oleasnta la the top soil through 
loaf fall. She soils of the statural foroota awl tha 
preservation plot contain relatively higher amounts of 
theso constituents whioh am ha attributed to the larger 
aaounta of litter added into those soils. As regards 
tha influence of the teak vegetation on these eleaenta, 
it is noted that the CaO and HgO contents of the soil 
ere lowest in the 1 year old teak plantation and those 
tend to Increase with the age of tha plantation, haring 
the prolonged process of thinning and olamvfelllng of 
tha forests the bases liberated fro* the deoonposing 
organic aattsr get quickly and preferentially leached 
down tha profile, and as a result very low values are 
rooordad for tha* in the soils fro* the 1 year old teak 
plantation. As the took trees grow older the addition 
of fresh litter by the leaf fall produces a slight 
inoraaas in the nagnesiu* and eoloiua contents of the 
soils.

Bavls (1940) has expressed the view that the 
denudation of forests followed by the planting of teak 
reeulta either in the foneation of latarlto or the 
exposure of tho laterito beds originally present as * 
result of tha erosion of tha top aoil. She evidence of
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SUM MARY AND CONCLUSIONS



smmx akb ccHouraioss

A stud y hna been Bade o f  th e  f o r e s t  s o i l s  

o f  t i t s  H iln sb u r a iv io io n ,  K o ro la  S t a t e ,  t o  d e te r o ln s  

t h e  e x te n t  t o  whioh t h e  fflorphologl&C., p h y s ic a l  mid 

ch em ica l o h n r n c te r ia t io is  o f  t h e  s o i l s  e r e  a f fe c t e d  by 

d e fo r e s ta t io n  fo llow ad  by t h e  n a in te n a n e e  o f  a  pu re 

tsate p la n ta t io n . P r o f i l e  s i t e s  were a o lo e to d  t o  

r e p re s e n t  6  ty p e s  o f  v e g e ta tio n *  v i a . , n a tu r a l  f o r e s t s  

ana te a k  p la n ta t io n s  o f  age 1* 15* 3 0 ,  6 0 ,  and ISO y e w s ,  

Pour p r o f i l e  p i t s  o f  dopth 180 era. w sre dug i n  each  o f  

th o  shove a r e a s .  The p r o f i l e s  frost t h e  120 y e a r  o ld  

te a k  p la n ta t io n s  re p re s e n t  a  to o k  p r e s e r v a t io n  p lo t  

o f  t h i s  ego, a  teste f a i l u r e  a r e s  where teste  was p la n te d  

120 y e a r s  a g o , and two p l o t s  o f  second r o ta t io n  teste 

cro p . She r e s u l t s  o f  th e  in v e s t ig a t io n  le a d  t o  t h e  

fo llo w in g  f in d in g s !

( 1 )  A l l  t l .e  s o i l s  under study a r e  b a s i c a l ly  

l a t e r i t i s  I n  n a tu r e . Sh e v a r ia t io n s  i n  th o  co n te n t  o f  

s i l l o a ,  i r o n  o x id e  and o lu s ln a  o f  th o  s o i l s  o r e  n o t  

found t o  b e  c o r r e la te d  w ith  th e  age o f  th e  teste  p la n ­

t a t i o n .  She o h e a ie n l S h s m d te r  o f  t h e  d s y  f r a c t io n *  

f r o a  t h e  v a r io u s  s o i l s  under e x s a in n tlo n  in d ic a te *  

t h a t  t h e  c o n s t i tu t io n  o f  th e  c la y  i s  n o t  a l t e r e d  t o  

any s o r te d  e x te n t  by  th e  rem oval o f  n a tu r a l  f o r e s t s  

and by a o ln la in ln g  a p u re teste  p la n ta t io n . Sh eas
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observations reveal that the process of latcriestion 
Is not appreciably aooeXorated %  silvieulturaX on ore?, 
tions.

(2) She variation in the singlo vaXuo 
constants of the soHa with age of the plantation 
indicates that the physical condition of the soils has 
been markedly altered oa a result of deforestation and 
planting of teak. She surface soils off various teak 
plantations exhibit remarkably higher values for 
apparent density end absolute specific gravity end 
relatively lower values for poro space, water Holding 
opacity end perocntngo volume expansion. But this 
difference is well pronounced only up to a period of 
30 years after pleating. She single value constants 
of soils of the 120 year old teak preservation plot 
are eoBparable to that of tho natural forests. However, 
considerable compaction of soil is noticed in the 
second rotation plots.

(3) She mechanical analysis of the soils 
reveals that the day has been tmnaloeatad to lower 
layers, consequent on clear-rolling of trees and planting 
of took.

(4) As a result of deforestation, there 
has been a rapid decrease in the organic carbon mid 
nitrogen contents off the soils up to a period of 15 years,
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fhersttffeer theee constituents tend to increase ia tho 
30* 60, and 130 year old took plantations. Profiles 
Srom the 1 year old took plantation contain considerably 
highs? mounts of nitrogen in tho lower horizons. She 
surface soils of the natural forests and the 120 year 
old teak preservation plot exhibit higher values for 
C/H ratio. In all the profiles the 0/S ratio decreases 
with depth.

(5) She surface soils of tho natural 
forests end the preservation plot are slightly wire 
noidio than those of the various teak plantations.

(6) amatively higher mounts of P ^  are 
obtained in the surface layers of the natural forests 
and the preservation plot. As regards the influence 
of the teak vegetation the general tendency of this 
element is to aocimulate in the seoond horizons
(30 to €0 on,).

(7) In all the profiles under study the 
Maximal mount of K̂ > is found ia the second layers.
Sis ourfaos soils of tlie natural forests and the pre­
servation plot contain slightly higher mounts of 1 
K̂ O than thoea of tho various teak plantations, Bit 
then the distribution of this element in the lower 
layers is considered it is found that the teak 
plantations are richer in this constituent. Shis
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scouaulatlon of K̂ O in the lose? horisona is vexy 
narked ia tha ease of tho profiles fron tha 1 yeas? old 
took plantation and it beeoops less pronounoed by the 
ties the plantation renoheo the age of 30 years.

(8) Cnloiua and nagneaim contents care 
highest ia the suwfaes soils and those elements 
doorcase with dopth in noat of ths profiles. Soils 
fsw8 tho natural forests and tho preservation plot 
contain relatively higher nnounts of theae nutrients, 
dear-foiling of trees results in appreciable loss 
of these Ammta fares the soil, hut with tha 
aaiiitensaoa of tealt vegetation for periods of 15 - 120 
years the status of these ei«m«n*s in the soil is 
gradually restored.

She results of the investigation lead 
to tho conclusion that dleur-folling anil planting 
of teak do not aooslerote tho process of lateriaatlon 
hut say cause a temporary irapovoriahaent of the soil 
snd n hardening of the iatcrltio material originally 
present.
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