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INTRODUCTION



IHRROUTOTION

T5 has long been rooognised that vegetation
exerts o deeclaive indluence on the morphologienl, phye
sieal ond chemiondl pyoporiieca of soils. UConsidevable
caount of work has beeon done on vegobation as & sodle
Toruning fmabtor in the Somporde regions, bud very Lititle
informaiion 18 ovallable rogrwding the infiuence of vege
tabion on aodl chrwncterictios wnder treopienl and sube
Sropienl eonditions.

Jomy (1941} 4n his dizeusslon on ovganioms
a8 o asoll-foruing fuctory Lyeabn vegebnilon both ns an
independent end a3 1 dopendeat veviable. In oxdor 3o
soeorkain the yvole of vegetabion as an indepondent v ri-
able it should bo pongible to atudy the propsriise of the
6ol az influenced by the vegobabtion, while all  other
aolleforming fno%ors such a3 climske, pavent wmateriagl,
topogrophys mnd $imo sve mainteined of any  pavtdoulsy
oongtellation,” Henso, under nobural conditions, it e
efton A1ffdlowli: to eobinelo yelishly the influcnce of
vegebakion on 501l propeviics, et thin aspeot bootes
pardiadarly siuple and capily ewnlusted wheaoWor Hom
eontroia the vegobatlionsl o0yveuy o8 in old egrioulliucal
and mony silviewitoral prootiass, A clssaie szanple of
thin probles is pyovided by 4ho teock{Zepiona grandis Sinn.)



Plantetions of the Nilambur Hange, Calicut Distriet,
wheye tenkt plantabions of varying stages of growth mnd
natural forests ezist adjncantly in aroas of apparently
ddenticol climato, parent material, topography and age.

The tealr plantntions at Hilambur date baok
to tho yenr 1846 whan the syshteuntio planting of temk
wep begun, It may bs mmmtioned here that the oldest
toak plantation in the world (Conolliy's Teak Flantation)
is situated in this avea. Fuvther, plantations of any
age fron 1 year to move than 120 yoars ave also avalle-
able in this rogion. Hence the Hilmabur forest avea
presonto an excellent alte for n aciantifiec atudy of the
infiuonce of teak on the moyphologicnld, physioal end
chanionl characteristics of soils.

In the §ilasbur plantations, with which the
prosent study ia mainly concexned, the beat quallty teak
occurs aiong the banka of the rivars and the quality dew
teriorutes as one noves awny from the riverain siiuvium,
partioulnrly on hill siopes, It hao boon suggosted +thad
the aoil gets deteriornted during the course of foraing.
and maintaining a beak planiation away from the riverain
alluviuns, Chservationnl evidence indicntes thnt Lhis
deterioyntion of soil is wmainly due ¢o the hardening
of the surface soil under pure teak, probably fLrom
exposure and surfnce ovoasion, It is niso balinveldl +that
clenv-felling of forests ond plenting of teak will



hapten the process of Iatoyigation, making the soil une
favourable fox the growth of ook, This prooces of lat-
erizotion is not clenvly detochod in the firat rotation

evop but becomen pronounced afforwards.

From theorstical consilder«tions, it would
appeny that some changes in godl conditions <roe bound to
ocour Lollowing the removal of naturnl forests and plene
ting of taenk, for the eguilibxium bebween the vegciniion
and 80il g effected a3 & repult of these gilvieultural
opexkions. But & geneyrni survey of lidewaiture shows
$hat proctically no seientific woxk has been done along
this line to pyove that any detevieration of the asil
takes place undor pure Seat. 1he siltushion, therefore
necesaibtntes the eaxpying out of o sysbematie sbtudy of
this oonivoversisd problen.  This work waa, <Therefore,
underboken with the following objocbivess

1. To sbudy the extent do whiloch the morshologleal,
phyalesl and ehemlasd propertics of solls ave
affectoed by the clonp-felling of trecs followed
by the planting of toxk.

2. To angese the desorioyaiion, o otherwise, of
the nubrient otatus of the soils eonsequent on
deforsabation and wreplanting.

3. To £ind sub tho offeaty of ailviewdiural ackivie
tirg on the chemlerd composition of e clay,.

The dstails of the investigeiien undaerioken
with the above objectives are prossnted and discussed in

the Lollowing prigon.
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REVIEW OF LITERAZURE

It is now universally neceepted that the soil
is o natural historie hady reflocting the influence of
variocus solil-foxming Laotopn,

Aecording to Dokuchaev (1889) “the coil is the
remilt of tho combined activiiy snd reciprocal influenoce
of parent material, plant and animel organismu, olinnte,
age of the land, mmd sopogrnphy'e

Jotie (1936) olensified tho factors involved
in the process of sell formation into two, anciive and
paasive. According to him the passive feotors { or
2011 formera) yeproaant the consiibtuente which serve as
the source of the mnsa (mineral wmabtier) and some envivon-
mentnl conditions which affect it, They compriac the
pavent material, the topogynphy, and the age of the lnnd
(the time factor). The mobive faclors of soil formation
ove represented by agent9 supplying the anergy that nctas
upon the mass ond furnish roagenis for the process of
801l fovmation. The clements of the biomphora, the
atmosphere, end the hydrosphore ave represeninkives of
thin class of fnctors.

Jonmy (1941) gove o now conoept of soile
Towming factorse He divided tho factors invelved into
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two groups - the independsnt verdables and the dependent
variables and only the independent variables were frented
s the soileforming fnctors or the soil foxmers. Thus
elingte, organisms, topography, parent mebterdial, and time
were reocognised ss indepordent variables while aoil
reaction, organie mabier, soil colouwr eto, represented
‘the dspendent varinbles.

Yeuetbation ns e Soll-forsing foctoy
Marbut (1232), in his nobes on the relatiem
of 30il type to envivenment, corsidored vegebation as

the most imporbent solleloreing fsctsr,

Apsording to fikiforoeff (1935) bue more
Inportant profile faatures are mainly determined by the
nature of “he plant cover. Iub Robinson (1935) hes
trented vegotadion only as a dopendent fnctor, sinee it
1a iteel? ‘clogaly governed by situniion, soil, and
olimnlo. N

In his discl;ﬁslon on biogphare as n Inotor
of 80il formation, Joffe (1936) siated that plients ached
directly and indlvgetly as a fastor of soll formatbion.
Zhe Syve of wegeotation « gynoalmnd or Fiambey « snd the
physiologioal Sunetiong of lthe plants and thely oouno -

sition influenced the profile constitution.

Jenny (1941} vooognised vegebation both ns an



| independont and as u dapendent voriable. . % .mMm‘&o, ~

the vole of vegaetation no an iﬁﬁ@eﬁ&@iﬂ veriable he
refeswed the prairie-timber trencibtion zone whevo S
divieions of vegetebion nomely wvivgin forest end virgin
praivie iived adjncently, although otlier factovs 1ike
pavent naserial, climaba, 'Is@gégmw, and nge 4id not
Aiffer much, Prom this study he observed the following.

| i The total nitrogen end Srganic mabber

weyre more a%ma@a% in ?%wm %mm in forvent z;eﬁ.:!., Zhe

m‘banm%mg@a m*& e "as Msa@y for the farm!:. In the

- forest an abrupd ah@m@ of «:s«"gmie am‘;wﬁ* with depth wiso

C noded,

11, The silicaralumina rafio was elightly
| héghar under fovest ithan ma@v preirig, indieating that
| %mnulmatimx of . almsim had M&n hasaﬁemé. |

14, Te base:aluning robic wes M}x

gré&ié’.a and low mrﬁ-'&ﬂmh&rg capecinlly in the lower
howizonas Thi emount of 'éﬁ&ﬁn'gﬁa‘bm banes and dogree
aﬁ‘ buse aam'amm wora ﬁﬂ?mmam highey. m %ﬁe grasslond
gmfﬁ.lea.

Under Liwbor there. WaS 0 mﬁt'»-%ﬁam;
| iacaﬁgn ef winerels and o dowor pHs
| 3&@&3& on ﬂh@a@ observations he amnn:é.uﬁea *snms
| mﬁw equal elimatic eircunstances a deciduous Fovost



sover ptimulated leaching and geccelerated soil development
more than a prairie vegetation.

Selovay (1954) reported that the properties of
& light chestnub aoil were wodifiaed under the influence
of forest plantntions. ZThe thicimess of the huwus hordgon
was inorensed by 10 to 12 em, and leaching of onvbonaics
was hastened. The aoil in the forest cover still showed
moxe exchangenble ealeium $han in steppe soil, perhaps
due to the nddltion of ealoium in the lonf £oll. He
believed thot a forest alfered a light chesinut soil so

that 1t come to resemble o chernozen asoil,

Buchaufour (1954) comparsd analogous olimnx
scils under onk in the Atlanbdie region and under fir in
Voaagea. Both wore brown soils with mulil humus. Tho
regression of soils under oak ded to rendzine on crlon-
roous parvent saterial, mnd to gleyed pent on compact
olayey materisl. There was an necelorated degradation
to podzol on aoils under fir, Regeneration of degynded
poils contnining yaw hunus into brown forant soils waa
poasible by mixeé stands of deciduous and coniforous
trees, provided podzolication was not $oo fax advencod
ut the time of reforsstation.

Hakatn (1954 ), fyom hils comparison between
forost soil in natural forests and in forests cleared
and planted with £ir, reported thet both s0ils showod



almcst the seme necheniecn) composition, but chemionl
componition was poorer nnd pi, carboninibrogen zuntio,
ahsorptive capucity, orgmnie mattor eontont, and oxchan-
genble caloium were iowor im tho planted nvea which hed
been olenr out thirty three yenys before.

From o compnyisen of young and old forend
stands, Ovington and Madgwiecl {1957) suggested theb dn
the forast coil tho grontest ohmnge in soil neidity
oconryed in the fiwrst 25 yonxn after planting.

Skoroduniov (1959) ovalunted the chomnozon
2odlde under two different wegabations, the forest and
tho steppe. %he fields surrounded by foreats were free
of carbonates, chlorides, and suiphstes down do the
gromd-wator lovel while chommozem in the stoppe wag
rich in cnrbonates, sulphaion, and wabter sciuble salts.

Pathak gt pl. (1964), in o cotena study of
the physical and chemical properties of soil under culbie
vetion pnd undey forest cover, found that porvooiiy, water
holding capnolly, sbioky point moisturs, and hydvaulio
peymasbility of soila wnder forest cover were highey
than thoge of soils under oultivation. The forcat solls
exhibited more aggrogation then the eultivated nowmal
aoils. Tho aggrogates wore nlso leyger in aizc, Tho
oation exchonge cnpacity weo higher for soils undex



timber while the silicntssasquioxide ratio showed n
doeranuing tendonay. The dats for dispersion ratio of
a0ils under eultivebion indionted thot these soils were
rore susoeptible to evcsim,

Robinaon gt 4l.{13€6) observed no simnificant
drffsrences in physienl properties of soils wider
indigencus forest and under & 16 year old tree plantabion
whilc he obiained dlstinet differences in chemicgl propere
tiea, partioilayily detween the two sop soils,

Bifsatn of elanvn.folling

HMuller (1887) found thak s0ils having a mor
type hurua layey henefited fregquently by deforesialion.
I% led to dacompasition of orgmic naftor, decreased
soidity and hastened nitrificstion by activeting moil
Leunae

Zhwanbureg (1922) stalted thet tho removal of
foreut eanopy and burning reouwived in exosion and the
subsaquent vemoval of feytile swufnce goil. Substantlal
amounts of oxlolum, magnesium, potaseiua, and phosphorus
weve Lost by leaching, The Ffavourable effecis noticed
wovs g deorease in neldity and the qulok oxidabion of

organice mntbar.

In a 21 year oxpewiment to determine the
effect of the romoval of Littey ond aufl on tree growth,



i0

Telovoy (1926) showed thak the vemovel of forest soil
covering retarded the growth, the loss being greabtoeot
when the litter wno removed cvexy yeax,

Davidaon (1925) concluded that dionre-cutbing
eansed the washing oway of lime, inerensed ilcaching and
resulted in complaote dostruction of forcst oygmnioms.

Primble and Erdpp {1949) veported thet reneval
ef bimber vesulbed in erosion and hweus destruction.
Oponing the stand inaeressed alr wovement and facilitnted
$he oxidetion of soil humus ond compuction of eoil., In
cleaved avens, affor 30 yeavs, all the erganice mettoer
dlsappeonred foom the surfoce which acooupanied active
sheet ovosion., They obzerved theh o huwnus layor begen
to Toym, when 30 %0 40 yoavrz elapsed afiey cuiablishing
o now stand. Afier 50 yeavs the ovgonie matter was siill
patchy and the mineval soil layoer stild compach. Stands
of 100 yery old developed o good humus layer snd the
mineral s0il was loose and moiet.

Shihnts ot a2.(1951) compared the properties
of soll in a 65 yoor o0ld Hinoki foreat end in an
adjoining clan-follad avea, In the cleared aven iibtter
decsmposed more vapldly, =01l aonidity was less and the
eontents of total niltiogen snd exchengeable coleium were
highey in the lowor hoxizons than in the foresked area.
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They oonoluded that tho favourable offacts of olesaw
folling were likely %0 disnppeny sithin s fow yeurs.

Duchafour {1953) reported that the rdestruction
of forost cover ded to hewvy leaching and loss of plant
nukrients,

Riquier (1953) concluded thab clenving of
forentn destroyed orgsnic matter and checked its
subsequent acounmulation, inoresscd the pH and the quentity
of easimilable nutrients, and induced erosion. The
impyovement noticed in physienl properitles wos only
temporary. Two crops afbeyr clemwfolling impoverished
the soil of its nutvients to such an ;xtent tiab
reforestation or regeneration of such areons beosme
arfficuld.

Fuller (1955) found thet deforestation caused
logs of nitrogen, while the other nuirients got concen=
trated and changed to more solublie forms. The removal
of goluble salts by leaching reised the pH of the soil,
A decrenge in the carboninibrogen ratioc to a depth of
8 to 12 inches was also notsd.

Refexving to the clesr-felling of old
coniferous stends, Mavan (1955) sioted thot the removel
of forest covor roduced the active and exchangeable

acidity of the soil. CUaleiuma and potanssium beosme



more available to plants in seniearid regions while
the reverae %ook place in the ¢nse of humid alapes,

¥eDonald (1955) obtained no change in the
physleoal propoerties of 20il as a repullt of clesv=Tolling,
Phe moils fyom forests and cleaved aren showsd no diffow

rence in their moisture contents,

Coltharp (1960), in o study of the alfects of
comerci:;l type clesiwoulting on zoii, found no aarked
change in 5oil texturs, bulk density, porosiiy, and
permenbllity after clenr=felling tyecs in the woodliands,

Pathelr gt g1.(1564) obisined o reduetion in
the cation exchange enpneliy of the moil consequent on
¢lesy~felling and cultivaiion while the siliontnequi-
oxide yatio tended to imerenae after clemwfolling,

Hye and Greeniend (1964), in & study of the
changas in the soil after clenwing tropical foraests
obaarved that the loss of oxganic matier was very
rapid during the first year after deforestation followed
by bwmning.

Yanzya {196%) obtained morphologicel changes
in $he forsst 1ltter and changes in %he propertics of

#0ii orgnie mattey by parbtiel dcforamtation. After
slearesuiting bhe desomposition of litter was quicker,
reducing the thickness of the organie malter layer,

14
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In n study on some forent soils of Heyela,
Thomas and Brito-Hutwaysgoee {1966) rsported that the
chenlonl conshitution of ¢lay was not altercd to any
significont oxtent as » result of deforestation and no
doplotion in mubrient enpital of goll was nobtloed 2 yaars
affer deforestotion, 3ubt they obhserved uarked changea
in the physical eonditions of the soil. The favoursble
streoture of the natursd forvent soll had Yeen aidveracly
affected by deforestation and the soll was subjectod to
SEVAYrG arogsiof.

thaly and Eoshy (1967), 4n their siudien on
the effect of defoyestalion on oxganie carbon, nitrogen,
and poiash statue of aome forent eoldle of Heraia, found
that the nygonie natter in the surfcce layer was refuccd
substantinlly with inevesse in the pexiod of denudntion.
The levcl of this conctituent inovonsed in lower
hoxizons after deferventniion prosuwnably due o increased
lenohing. Soil denuded Tor % yemrs sonbained highey
amounts of $otnl and exchangeanble potasaium then in the
foreat goil, perhnps due to the addition of thin element
in the fomm of ash ns a rosult of the buwning of tho
f¢wee otumps. In the profiles denuded for 10 to 15 years
there was conciderable rodustion in tho asowmnts of
sotal end exchangenble potnosium in the surfacs layer.
The incrensed potassium content of the lower horizone of



14

thase soila showed that theve was enbianced downwm'd

movement of this element conseguent on denudation,

Growth of venk as influenoed by soil econditiona

Tréup (1921) obeerved babter growbth of tenk
on well drained decp nliuvial soils, Aceoxding %o him
it required & good subgoil drninnge and did not sndure
atiff soil or one which was iiable to imundation or
water-logring., Along Ay ridges it beoome stunted and
this wan alse the osse on shallow soil, In ladhya
Pradesh he notiend a superior growth of <enl on aoile
fowmed fyom trap formabilon, metsmorphie rocks snd
Vindhyen ascndstones, Terk performed well on these sedie-
mentary rocks which were lenohed least by the aotion of
water,

In his studies on the teak aoils of Java,
Hewland (1922) obtained no divect correlation betwesn the
cheeioal propeyrtices of soil and the growbth of terk,
while some of the physical factors in the s0il showed o
correlation with teak quality. A soil with a high
watex holding ez;pac:iw and low pemmeabiility in the top
an compared with the second layer appeared to be
eonduoive to good tenk growbh.

Castens {1927) found no justifiestion for
planting teak any where but in the alluvigl valley soid



and on the ravely occurving deop loany sand and lowms on
the broader ridges. Teak plented on olay dld not grow
wgll, while on the naryow ridges ond moderate to steep
glopes it died in later yenrs.

Hewman (1930) swphnaised the nocowsity of
avoiding watexwlogged solls in selecting aites for plante
ing tenk,

Cagmpion (1931) reported that soil wewrntion
caused merked impyovement in the growth of tesk, purtly
by pyelonging the growing seaason.

Diobold (1935) found that a doep well drained
soil with an alkaline influence in the oubsocil was besi
for the natural hard wood forests, whereas shallow soils
and those with pooy intermal drainnge were of low qunality

for hardwoods,

Tavis (1940}, £yom his studies on Nilmmbuy
solls with gpecical refercnce bo theiy snitability for
Yenk, noted thaot the riverain ailuvium wis moat guited
for mainbaining good quality teak, Toak plantations
nway from the yiveraln nlluvimm supported only teuk of
poor quaiity.

Pogearae (1945) observed thnt the growbh of
the teak pleantation, afber the first 10 yonrs, depended
wsainly on tho nature of the subsoil and the lavel of



the waber tnkle. Crop fallurss ocourred due %o the
hardncss of the svbaoll,

Bazed on a detsiled study of soil deterlorabion
under teak, Griffith end Gupta (1947) ocame to the
foilowing conelusions,

4 The nvailability of wator influenced the
growth of hesk aven whaye tho composition of the aoil and
sspect dld not markedly change. In Nilembur tesk plonta-
%ions draincge and proxtudty b0 main wivers exercised
eonslderable infinence on the quality of benit,

13, Genowal topogrophy and aspeob appenved to
affoet the growth of Yenk. The hill-top topogesphy was
most dlandvaniogeous while the cool northerly sopech
anid foot-hill alliuvium sites were mont sultnvle.

i1i, The immaturity of noil helped the growth
of tesk.

iv. The dispersion ooefficient was low in the
s0ils of the avess whave the quality of the deak wis
BOOY.

Afanasiev {1048) found thal soils with high
elay oontent were unanitcble for tree gyowlh, Some
goido with 1 ppm, nitvogen, phosphorna oy potnsslium
maintained vigovons plantnbions; the prowmence of these



. edlenents in',larger anounts 4id not necessarily correlate

with goed or even fair growth. The pH ovar the range of

4.9 to 8.8 showed no marked effect on tree hehaviour.
%hen other factors were favournble, the presence of
motlings within o depth of 36 inchos indicatod n site
of pooxr quality. | |

Bhatia (1954) obbained diveet correlation
butwoen tenk growth and soil fertility factors, such os
hydrogen ion eocneendrabion, exchange capnoliiy, ealelus,
nognesium, and phosphorust but no ddrect correlation wns
found for nitrogen, organic matber, and carbominitrogen
~ ratio. | |

Buonkim et g}_,.( 1960) suggested that the site
qaali'&y for tenk was nol cleaxly relnted to differences
in hydrvogen ion eoncentration, ovganie mabtor conbent,
oy rendily extractable pheosphorus in the 15 om. of top
soil oy ‘m *Eh@ ;_ 30 0 35 om. ocubpoil layer. Impeded
drainoge, cauréé “texture, or the ocourrence of bed rock
at a shpllow dopth wore assoclated with poor site
qual:i:&'y. whem@ profiles permitting éezsp pengtration
of roots and containing modewvnte to high quantities of
bases weve of superior alte qmmli*!s#. The gite quality
incmﬁaeﬁ with inamszam moisture storage capucity.

In Hoxth Bengml, Ghosh (196‘3) obww‘eé thet

17



the auitability of site for toak was dobeymined primavily
by %ho depth of soil and dvninegs, though the swrfneo
conditions varied widely within a restricted zone,

Todav (1968) reportcd thal teek attained delier
quallty on moist scils devcloped from basalt, which was
poldic and had adequato amount of exchangeable enloium
ad entisfactory leveis of avaiinble phosphoius.

S0il deberiorxntion unday tonk

Acoording o Nowland (1922) %eak was likely to
cense soll deterloration ae the site of planiation
beonme olde In Java Lie found that the site quaiity
deoronzed se & rosult of ragulor planting of teak altey
the felling of the old woeds,

Richmond {1928), from & atudy of soil deterio-
ration and lowaring of sits quality under tenk, suggested
that good aeration of the aoil promised to be the
golubion bo thim difficulty with seocond rotation henk.

Champion (1932, 1939) abated that doterioration
of so0il under bosk wes noy proved bdut obsevvablonnl
evidence indicsted thet the surfeee z0ld hardened under
pure tonk, probeuly from exposwrs ond drlp action, ond
that surfnce exvsion occuryed on sicpes sometines

reswiting iu fire injuxy %o exposed yvoota.

Pevis (1946), in his preliminery nole on



Hilembur soll, roportod 4hat the soil gob deterlovated
during the eowse of forwing mnd muinteining o Leak
plantntion awmay fyvom the yiverain aliuviun end it oither
caused a poor gquality tosk or Became entirely wnsultobie
for it. He belioved that latexite rock was either
expored or fowmed eonsequent on the clem-felling and
planting of tesk,

Penl, being o light-demander and intolerent
of orown friotion, Mirchandanl (1941) stated thet the
ground under pure tesk renained sulficiently axposed,
This deoiduous plant shed ail folinge quickly early in
dyy wenther, and for nearly aix or seven months the
foreat floor was exposed %o huaning sun mnd wind,

Inurie and Oriffith (1942), in a study of the
probvless of puve temi vlenteiion, found trat deterlorne
tion of aoll under teak tosk placo redueing inoresent
and total volume production. Soil erozion was unduly
rapid reoulting in dumage to yoobs of the trees and in
lozs of incyemont. Txperisonial proof for any detexioe
rabion ef the scil talting ploee wider puve boak
plantation was lasking, though theoreticnl conslderntions
led thea %o belisve that some such shonges wore likely.
The £0il moistuye relations apneanved to be some whab
changed wndor pure teak eyop, poselbly on sccount of
lowor pexmeability of soil, Occaslionally such erens
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turned swaupy afier olsmmfolling.

Pogpnrse (1945) reported that exposure of szoil
by the removel of naturndl foresta led to soil ercnion,
and epicormics wore produced by havd subsoil in pure
tenk plantation., He urgad the need of growing another
apeciea in the seocond rotation to nveld the deteriowntion
of soil. Some obhera have observed thal the growih of
+enk nppeared to bo infiuenced by :ebe accumulntion of
seaquioxides in Jdeteriowsting soils of %enk plantations,
and by the tendency of silion to leac‘h out in guch soils.
The moleculnr ratio of silienizesgquioxides nprenred to he
coryelated with the quality of the teak (Anonymous, 1946).

Griffith and Gupts (1947), veferxing to the
problea of laeboyization in Filanbur teoak plankations,
reported that the deterioration of soil under puve
toalz took placs not due %o the formntion of lnterite,
but perhaps by the hardening of the luteritie type of
p0il which wns detrimental to teak. Zhe moleeulay ratio
of gllioassesaguioxides seamcd to we correlabed with the
quality of %eek unlens some Lnotors og. exisdence of a
laterite under a shallow depth of aoll, oxnesalve
boulders in s0id, or extrn bigh waber table occuived.



MATERIALS AND METHODS



KATBRIALS AMD HETHODS

Profile sites ware sclcotoed to represent the
following 6 tyves of vegetabion.

(1 Notursl foresta
(Profiles 1, 25 3 nnd 4)

(2) 1 yonr old tenkt plontayion
(Profiles 5, 6, T md 8)

(3 5 yanr old tenk planbntiol
Profiles 9, 10, 11 and 12

(48 yeup» old teak plantstion

Profiles 13, 14, 15 and 16)

(5) 60 yenr old ook plantation
(Profilez 17, 18, 19 and 20)

(6) 20 yenr 014 teak plentobionz
Pro¥iles 21, 22, 23 and 24)

In ench of the shove nreas profile pits wove maede
to a depth of 180 o, ‘The morphological feabhuras of snch
profile were noted and soll semplos oollectod from the
diftferent hoxdizons. In onses wheve the horizon differen-
tintion was not sufficimnily oleny sauplas were eollected
from depths of 0 to 30, 30 to 90 and 90 %o 1230 om.

Az indlecated shova the profiles from the naitural
foyests wers mumbered from 1 to 4, whereas profiles 5 to 8,
9 %0 12, 13 to 16 and 17 to 20 wire Lfyom teak plentntions
of age 1, 15, 30 axid 60 yenva »espectively. Profile 21

was collected from Conclly’a Renk FPlanintion Preservation



Plot where teak trees as old as 120 yeors ave still
preserved. FProfile 22 was from an aveca whore tesk was
planted 120 years ageo 'as in the onso of the preasrvation
plot, but where the trses foiled to come uwp sabisfactorily.
The site now presants only s few old took tyees grown hei'e
and theve, Frofile 23 and 24 weve from aveas where -
f:,,aim*&:ﬁ’xg“bwm 1@ years agoe Dub the prosent vegetalion

.ganeimﬁa of seeond rotation tenll of wory poor gquailty. With

' thene reservations, profiles 21 Yo 24 weve treatod ns from
- ‘teak plentationa @f age 120 yesvs.  In the seloction of -
“the profile sites special care was taken to see that the
orens solected wors of mﬁf@m topography- and free from
ocal ipﬁ;iééimm

,Ta,‘- LAnve igation

‘The-aoil sauplos coliccted from ench profile

- ‘were brought o’ the lahorutosy, grownd, and pnssed through
‘a 2 mm. seive.  The seupiles thus prepaved were stoved in

1 kg glase bottles and used foi ‘the following otudies.

(2)  Physiond dete

- The:mechmmieal composition of the soils was
determined by Tmeﬁ'a I‘mém;:é raﬁf'.-aéscﬁbe& by Eright (1939).
@@M@nt sﬁémiﬁy, al{:#éﬂlwse. .szzztaéileé &rovity, mz@m- watey
holding crpneity, pove spase and volume expension of the
‘80113 were also determined in the menmer deseribed by the

-



above eithor using e Keen~lacskowskd box. 7The woisture
equivalont was calonleted by the indiveot method using the
fornul.as

Sosiomiont ™ (Molowuve holding cupacity - 21} x 0,635

£31) Chemlenl anelyais of Oho goils

The chemiend snalysie of the noil sowples whe
carried oul by adopting standmrd anelyticnl procedures
ee given by Joacksen (1958},

(111) Benoention spl gnelyeis of eloy fraction

Mo elay fraction from the two upper layers of
each profile wos sepavated and anelysod for silion,aluming
and iron oxide by following ¢he methols suggasted by
Senktnran (1966).
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RESULT
HORPHOLOGICAL CHARACTERS OF $0IL PROPILES

. ‘The morphological festures of the pmf:uea
studied nre desowidbed b@mm

Erofile I
Loestion:t Hatural foreats, R‘m*tﬂaﬁ_ Ranges ﬂmw
Division. ~
‘Flevabions 300 to 375 m.
Topographyt Lavel
Vegaetations gmgs l‘me Zylig xy

Topth (om.) Davk roddish bmm (5 ¥R 3/2)s semdy clnys

e to 10 cruebs nonealenyeoun; wall drnineds
abundent £ibrous roota; Lfew gynvel of
diamebter up %o 8 mm.j clenr and wavy boundmyy.

10 to 30 Davk reddish brown (5 YR 3/3)3 clavey;
( compacty noneolcareous; falxly well dymineds
abundent rootsy Leaw gravel of dicmetexr up $0
- . § aa,mma boundery,.

30 %o 90 Dazk reddish Brown (5 YR 3/4); clayeys
Thlockys pooxiy drained; fow yn0te; very
Lew coneretionsy cleny end wovy boundary.

90 to 180 Reddish brown (5 YR 4/4)s scndy clay ioang
gronulary noncnicareous) moderabaly drained;
yoots absent; no conorgiionsy lavge stones
pyesant.



Ioogtions

Tlevationg
Topogrephys
Yogebations

Dapth {oa,)
Oago w0
10 %o 30
30 to 90

90 to 1950

Looationt

Fevatilont

Topographys
Yegotations

Epofilel

Hatoynl forcats, Karulal Bunge, Nilwmmbur
Division, ' '

300 to 375 m.
Lavel

wees like Zoyminglin panleuiats, Mﬁ#&
omgutoan, Lyowig el N E%m_m
ety surlinee covereld by
i Ly 0 3p, Degmpi BUDs

% g wh i80YG.

Yoxy dexk brown (10 YR 2/2); loam; cvusbs
nonouwdenreousy well drpined; abundant yootsp
Low gravel of dicueter up o 6 um.§ boundmy
nok distingt,

Daxl byrovn {10 ¥R 3/3)y clay lommy compnotb
noncnlesreonsy modergbely drnined; abundan
rootsy Tow econoretisne of dlsmeker wp to

5 am, 2 AMffused boundery,

Dark reddish brown (5 IR 3/4)3 loamg
grooulor; falvly woll deaincd few lerge
voobay fow concvetions; fxvegular snd broien
boundnrys

Reddish brown (5 TR 4/4); lommy granulery

well dvaineds xo0ts aboents very few eoncyos
tionsp noncalesyeous.

Zrofide d

Haturel fovesis, Karclal Rango, Nilambur
Division. '

300 tv 375 o
Level
Trees Llke B ifolin, Logprebroenda
£loamss o




Depth {om.)
0 to 10
0 to 30

30 to 90

90 %o 180

Looationt

Elavaltliont

Topographyt
Vogebationt

Dapth (om.)
0 %o 10

10 o 30

0 to 90

Davit roddiah brown (5 YR 3/2); sandy oloy
loams oyunhy nonenloareous; well drcined;
abwndant 1o0%0p pebvles and gusrdz grains
up Yo size 10 on. dencter; highly diffused
bounderye

Davk yeddish byown (2.5 ¥R 374}y sendy clay

loam; gramilay; nononlenveousy woll dradnedy
fow yootn; fow gravel wp to dismotor 1 om.s

boundary not olony,

Pavk weddish brown (2.9 ¥R 3/4); eondy cliay
loam; granuisiy nonsolesresusy woderniely
dyningdy fow roole; voxy Lew concrotionsy
ocganionnsl yellow sotilings; houndery ssooth
and olsay,

Rofidish brown {5 YB 4/4); sandy elay lomw
Klocky; foirly woll dvainedy ootse absond;
gumﬁ: graing of dimoter of 0.25 4o 0.5 on.
istrdbuted thyonghout,

Byofile

Botural forests, Raruiai Remge, Silopbuy
Divialon.

300 %o 375 5.
Lovel

Very daxk geayish brown (10 YR 3/2); lowng
enushy nonesliocyecus; well drained; shudont
fibrous vootn; quarks graina and gyoavel up
';o Mmgﬂez‘ 1 e2.3 bounfavy grodeal and

2tle

Daxle reddioh brown (5 ¥B 3/3); sandy oloy
loam; stracturcless; avindent roobs;
noneniontaous; well drained; no mottlings;
oleny andl woll dofined boundnyy,

Bark roddish brown (2.5 YH 3/4); sandy olay
loam; straetuvelesss noheonlooreocus;
uoderately dxwinedy Lew lavge rootap Aurk
Ped and yellow wottlings prouinents boundoxry
wavye



890 to 130

Iocationt

Elevaiion:
Topogyaphyt
Vagotation?

Dapth (tn.)
8 Yo 30

30 to 90

90 %o 180

Locations

Ravations
Topogyaphy
Vegetations

21

Redaish browm (5 YR 4/4)3 sandy cloy lonmg
no atruotursy Lrinble; fow iron concretlionss
red and yellow nottlings comumon; 00%3
sbsents Low pleces of granite and gnelsas,

Profile &
Eemhivakadave, Earulal Bange, Hilnmbur
Division.
150 to 200 m.
Level
1 yenr old toak plontation (Tank planted in
1966).
Very dark grery (5 YR 3/1)5 amndy clay loom;
gremuleow comprely nonoalacyeousy gynvel
up to diemeter 1 cm. abundanty Lfew Lidrous
roots; well dyainedy few mottlings; boundayvy
olenr and wavy.
Tosk yreddisk hyowm (5 ¥R 2/2); sandy clay;
granuinig neacalonysouss well dvnineds vewy
faw rootsy yellow and red metilings prosents
diffused boundary.
Dark brown (7.5 Y8 4/4); sondy olay Loy
bloekys nonenlogieonss nodorately draineds

yeilow and rod oottlings prominents small
rock picees present; r00ts absont.

Exofile 6
Kgnhiyekadove, Eamilol Renge, Nilambuy
Divigion.
150 4o 250 m.
Level

1 yeex 034 tonk plantation (Ten: plantcd
in 1966).



0 to 30

36 to 90

- 80 %o 180

Loecations

Flevations
;?.ogaogmghy;:
Togetotions

Dopth (en,)
0 te 30

30 to 90

90 %o 180

. Lioeations

Vory davk brown (10 YR 2/2); sendy olay
loamy gronuiayy well drainedy few fibrous
rootny concrebions sbundant; yollow
nottlings common} noncolcarsouny fydanble;
highly diffused beandary.

Dol brown (7.5 ¥R 3/2)3 sandy Loamj
structurelesss oxtrenmely wsll dindineds
nonecleareouss roota abaenty quartz grains
oy definlte and wavy boundary.

Dozk brown (7.5 ¥R 4/2); nandy oloy loans
groandiary well deelinedy yellow motiiings
proninents Tew rook piccaes (gneise and
gronite) prosoaty yools absent, ‘

Kanhirakadavu, Xawilal Renge, Nilambux
Diviaion. s ‘ ' '

- Leval

1 yenr old Sank ialmﬁamon (Teak planted

~ dn 1966).

Daxk velddish brown (5 YR 2/2)3 loomp granulary
woll dwpinoed; few £lbrous »o0isy concrebions

. abundonts well drrined; gravel up to sive
.5 mI. diamaliers hm;m‘;r«.w gleay and woavy.

Davk roddish brown (5 YR 3/4)s aondy elay
ionms Bblockys woferabely desined; nonesi-
cayeousn; very fow roots; few concretionas;
diffagel boundsyy. S

- Tdght yellowish byown (2.5 YR 6/4); enndy

Jonms stmmcturelens; loose and Lrieble;

‘aubromely wall dwvndned; quartz grains

abundants yellow and ved motilings commong
mixed with ladarditile ghones; »oota absent.

- Bpefide 8
Fanhivekadnvy, Earelal Rengoes Nilambur

- Biwision.




Elevation
Topographyt
Vegetations

_ Ee@%h {em. )
4] 1:0 30 :

30 o 90

90 to 180

Loeationt
_mé?a‘és,em
Topograyhy?
Vegetations

s

Depth (em.) -
© %0 30

30 to 90

90 o 180

150 to 200 =

: Levél

:ggggw alé "::mk plantetion (Teak “Zmn‘ted in

Very dnxk grey (10 TR 3/ 1); loam; granulexy
well drained; rouds sbhbumndants nonoenleonysouss
few dixron concretionsi occensional ma*ﬁ:'t:lingas
houndary grodusl and diffused.

Dark brown (10 YR 3/3)s clayey; blocky;
pooriy dvainedy few large rootey conerstions
absen'k: boundory wavy.

. Very pole yeilow (10 YR 7/3); sandy clﬁs’:

gronulay; moderately well aminea; no rootss
rod and yellow zaa%linga idighly prominents
mixed with lateritio stonea and weatheored
perent noterinl dn bthe procoss of laterisoe
tiong mwges with %he imem% bed below.

Kavulel Bonge, Hilombur Division

33@%1 ‘

5 e:u' old benk plsmmtian
mwz planted in 1952).

Tark veddish beown (., ¥R 272}y candy aimr

"‘mlmm% gthmoetireless; well drnined; roota

abundants noncsic m*eaua' large s:i.zéd grovel
of “dinmetor up %o 1 to0 2 emej bounday
hig}ﬂ;yxé.z.ffuaeﬁ.

Davk maamh 'bmm (5 YR 3/4)3aandy lonms
gronuior; well flm.meé; fow »o0isy few

medium sizod conerstiona; boundery no#s‘ cleny,

Shvong brown (7.5 ¥R 5/8)3 loomy sandg
gronular; frichles large stones and ook

,p:lmea proseaty no rootag wall drained.




Loentions?
Hovationt
Sopography s
Vegatntion:

I}&Mh =i )

¢ o

0 %o 30

40 to 120

Loos¥lon:
Tlovatlions
Roponrophyt
Togatntions

Taptn {oma)
Oega 25

25 %0 90

30

Prafile 30

Karulsl Ranco, Hilambur Diviaion.
15G to 200 v
Lovel

15 ponr 6id doesk piomtabion (Teak pilsnted
in 19523,

Texk vofiddah Wwewn {5 YR 3/2)5 sondy oomg
strockapelonsy woll deninedy nononlenrcoung
leose and friehley Tow pravel up to olse

5 . ddemebors 3300uzed Bouniray.

Prode peddish Svowa {9 IR 3/4); lowsy swd;
aunris pyaing chaviondy sxccenively wells
Gendnedy Poy vootes smnll sized dyon
ggmrma.mm mny; boandnay Broken ond

e

Heddish brown {3 X0 4/4)3 loosy ol
granvlaey well dGrainedy fow Interdbic aboneos
shundent conerntionsy red md Folliow
aubilings prominenty roois abzent,

FpaLido 13
_Zeruded Bonge, Hilmsbwe Tivisdon.
150 467250 m.
Lot

15 gorw 8ld Seal picandotion (Teak planted
in 1252).

Baris watidsh wwn (5 ¥R 3730 gundy clay
donmp atreciurclonszy pebiies and quavts
graing of dlaaehey ¥p H0 2 Me§ NONCHRCOm
eouns aburdont £llsuns rootss boundory
ailawy and vy

Yolilowish zod {5 €3 4/6); sanly diay loomg
grantulory woll desinedy coneretion Lew mnd
lovee zized: hounduey pradual and diffused.



%0 to 180

Loontlions
Elevations

Topographys
Vegetationt

Depth (owm,)
G to 30

30 to 90

90 to 180

Loontiont
Elevationt
Topographys
Vagetntion:

Depth (cal)
0 to 30

31

Heddish yailow (5 YR 6/6); sandy loem;

gropulery sodorately well drainedy ocoasional
Fellow end red mottlingsy stones end granite
rook piesna prossenty no rovtap noncaloarecud.

Exofite 12
Kevulal Nenge, Nilembur Division.
155 to 200 wa
Lavel

15 yeor OL4 tonk plamtation (Teak plunted
in 1852).

Dark brown (7.5 IR 4/2)3 nondy elay; granviarg
doose sl Lxinble; guartz grnins uwp to 5 ok,
size distributed throughout; fow iven gravels
abndent vootsy felirly well dvoineds none
ealenanoug; boundery highly diffusad,

Yallowish red (5 ¥R 4/6); clay loam; blockys
well deninedy very fow concretionsg osccasionnd
yellow wottlingas fow lergs rootsy oleny and
wavy bounds -

Reddiah yellow (5 YR 6/6); sandy clay loump
granudary abundont lateritie stones; highly
nottleds roots absonty woderstely dyvaineds
noncelenycous.

EBppiida A

Xomdal Ronge, Nilasbur Dviston.
175 %0 200 v

hevel

30 yoar 01d tesk plantation (Pemk plantod
in 1937}«

Very daxlt brosn (10 YR 2/2); gronuiasy
wall drained; nononleaveousy iron gravel
of dimmator up to 1 om, abundantsy yellow
and black mottlinge oommony gradual and
ditfuaed boundeyy.



30 to 100

100 %o 160

Laeations
Hlovation:

Topographys
Vegatations

th 13
byt el
25 %o 85

85 to 180

Location:
Elevations

Zopogrophys
Vagetotiont

Vary davk brown (10 YR 2/2); cliayey; biockys
poorly draineds very Lfew concretions; Tow
large roots; nononlearcouss boundayy clemy
and distinot,

Yollowish brown (10 YR 5/6)3 sandy olays

blockys modexntely wedl drainedy roota

abzenty nixed with partially weanthered yock

ﬁeaea of gneiss ond geanise and lateritioc
ONEDe

Exofile 324

Farulei Dange, Hilosbur Division.
175 to 200 =a.
Level

'383??”‘" old tenk plmntation (Zeak plented in

Dark brava (7,5 TR 3/2)3 sandy cloy loems
atructureless; sbundant roots) Lfairly
drrinedy fow grovel up %0 dianster 0.5 on.g
nencnleareousg boundery well defined,

Darle brown (7.5 ¥R 3/2); elay lomm; granulary
weil dvainedt ooccasional mottlingsy few

iron aonoroilaong of size 0.25 o Gu5 ome
Vismater; boundary wavy and disbinet,

Dk brown (7.5 ¥R A/4); oloy loeng blookyy
friable; mederntely draineds red mnd yellow

nottiings prouinenty latoritio atonen
copmony no rgotas nonoclerredlt.

Eyrofide 13
Karudiel Fimge, Nilawbur Division.
175 to 200 =,

Level

30 year ola tesk plenvation (Teak pimnted
in 1937,



Lountiont
Elovatlon:
Topograrhyt
Yogotation:

Dapth {om.)
0 to 30
30 o 50

9G to 180

Tocationt
Eievations

33

Dark browm (7,5 YR 4 ﬂ{a); sandy clay lonm
blocky; friablop w draineds ammdany
ootn; sanll fron concrstions and gquarts
gmina distrituted throughout; yellow
notltlings eommon; diffused boundeyy,

Light brown (7.5 YR 6/4); clayey, compoots
poorly deaineds very fow concretlons; fow
m:t:i no uta%itmﬁm noneglonreouss homﬁary
no - fed o

Reddioh ;(m&low (7.5 YR 7/6); pandy olay
lonm; rell and yellow mo¥tilngs abuwndonts
ne roote; wmoiges with the laterite bod below.

Dxofile 16
Kaz.nn.n*l Eange, Nilambuy Division
115 o 200 m.
Lovad

30 yasy 010 ok plantatiocs (Tauk plented
in 1937).

Dark raddish brown (5 ¥R 3/ 2)s loamy
gronulery mixed with quordtz gesins of
0,25 %0 0.5 on. dilometory well drainaeds
yallow motdliings commong nonoalonseouss
boundery geadunl and diffused.

Tellowish »z4 (% ¥R 4/6); sandy olay lonm;

granlors very few conoveticng of diameter

9 10 4 nueg falYly well dvained; mottlings

gie:gm; vary fow xo0ta; boundsry not
stinot

Yollowinh 2ol (% YR 4/6); doaws structurelenss
Anderitic atones ond nodoles abhundent;
well droineds ne yoote; highly nottleag
gmmxg%:y morgoes vwith the laterite bad

enentita

Epofile 37

Harulal Bange, Hilasbur Division
125 o 175 .



Topographys
Vegetabiont

Depth (ma.)
O to 30

30 to 90
0 %0 160
Locationt

Elovation:

Topogyaphyt
Vogetation:

Depth (om,)
0% 2
27 %o 85

85 2 160

Level

531%!“ old teak plantation (Tesk plented in

Vory dark grey (5 ¥R 3/1)1 clay loams
gromilary noderately dinined; seall guarts
fraing abndanty gravel very fewy fibroue
Pootes mony; nonecaloareousy boundsxy poorly
difterentictad,

Strong brown (7.5 ¥R 7/6); sandy olay;

unxtz graing plentys granulayy modeyately
inedy fow mtﬂ fow iron coneretions

up 0 size 1 on. dametory diffumed houndary.

Stvong brow (7.5 YR 7/6); amdy cloy lomms
blooky; well drainody loons ond Lfriables
nixed with inteyitic stoness yod nnd yellow
mo¥blings sommon; roots absent,

Eyofile 18

Emrulal Range, Hilombuy Division
125 to 175 a.
Level

60 yooy old tomk plantntion (Tesk rlanted
in 1917).

Hiack (5 YR 2/1)3 sandy clay ioma) styuoture-
lass; fow lavge ivon gravel; maall
ooneretions abundonty woll dyeinedy friables
fibdrous »oots plentys nononlcnroousy

boundnry olcor and distinot.

Yellowish ved (5 YR 4/8); aandy ciay lowss
no atructurss well drainedy fow conorations
of size C.25 40 0,75 om. Alometor; no
nottiingsy Law roots; boundmxy elenr and
digtinet.

fReddish yellow (5 YR 6/6)3 clay lomg
blockys Low mnsenthiered ook placcsy yellow
and rod wottiingsy lateritio nodulas
abundanty falrly well drained; yoois anboents
merges with the more loteritic aoil benenth.



Looation:
Revations

Topogrophys
Vagat~tions

Depth {em.)
C to 25

25 to 95

95 %o 150

Locations
Revations
Topographys
Vaegetution:

8"%3"36“' }

30 %o 30

Erofils 13
Korulai Renge, Hiiambur Diviaion
125 to 1715 u.
Lavel

60 your old teak plantation (Tenk planted
in 1917,

Dark veddish brown (5 ¥R 2/2); s-ady clay
loaws gronulery well desineds Tew mobtiingss
eoneretions of alze 0.5 to 1 o, dlenetors
nony fibpous rootss noncolenrecusy boundary
wavy ond well defined.

Dark reddish grey (5 TR 4/2); sandy cioy
losmy gronulars ocoasionsl mottlingss fow
lavge yootap woll dyaineds noncnleayeousg
bounbary saoath and oleexy,

Yeliowleh rod (5 YK 4/8); sandy clay loam;
blocm adnixiure of soft lateritio
coneretions and clayy prominent yellow gpd
rad mottiings; fow vrock piccea {gneios and
grondte); gradusily diffuses with the
dnterite bod bonceih.

Exefile 20
Kmaini Renge, Filombur Diviation
125 %o 175 n.
Level
60 yonr old teak pluntotion (Tesk planted
in 1917).
Daxit vefdish brown (5 YH 3/2); sandy clay
loems granuiary loose nnd friable; quarts
graine ohmdenty excessively weil dralneds
few Tibrous wootop noncaloareous; diffused
boundaxy.
Dark reddish brown (5 YR 3/4)y sandy clay
iomm; granulari propinent red and bloek

xotdlinge; woll Araineds no 1oots; fow ivon
eonersiionsy boundary not diastinet.



30 to 180

Loontlon:

Hlevrationt
Lopogrepuy?
Vegetetionm

Depth (G‘Bu)
Oago 10

10 %0 30

30 to 90
490 %o 180

Loontioni

Zlevntions

Yollowish wed (S YR 5/8)y omndy lonm;
strueturelenss very Loose end friablae; lorge
laterdtio aggyregates presenty vory prominent
red and yellow mottlings; rdeh in keolin

»

Exofile 21

Compuptment No,33, Rilanbur Benge, Nilombuy
Bivision. (Conclly's Zenkt Plantakion Proserw
vation Ploty bank of the wiver Chaliyay),.
100 o 150 o,

Lowel

12 geaz’ 0dd temi plantotion (Peak pionted
n 1846 o 19470,

Daxlkt yellowieh brown (10 YR 3/4)t loam; ovumbg

very fow ivon eoncretionsy no mottlings
Librous voots ebhundanty excessively wo
drpineds enrdi worns commong boundnyy wevy
and definite,

Dok Wrown (7.5 ¥B 4/4)3 oiny loan; blockys
no concroticnsy no mottlingsy trgnoported
o0k pleces prasent; well drsinsdy noy-
ealenreoung diffused boundayy.

Haddieh brown (5 YR 4/4); cloy loamg blockys
woderataly woll fyaineds no motilingss
tronsportod grovel and stones distyibuted
thvoughouty Lfow large rools; nonenleareonss
boundsry highly diffnoed.

Paxic brown (7.5 ¥R 4/4)3 nondy olay MM}”

mixed with quastz groinag no nottlingss
large rootng well Advained and nonecleareous,

Eyofije 22

Comprrtment Wo.35, Nllasbur Range, Nilambu
Diviaten (Teak Tallure avea).

1060 %0 150 .

36



 fopogrephys
Vegotations

Depth (om.)
6 to 30

30 to 90
90 to 160

Looskions

Fievadions

 Tépographyt

Veogetauion:

100 to 180

Tevel

S

120 yeor 014 teak plentntion (Only a fow
old teak troos grown hore and theve).

‘Dexk reddish brown (5 YR 3/3); ssndy clay

loomg granular; very compnety lavge g
boulddern; fow lerge sized ivon gravel of
dimmetor 1 $0 2 omey well drnined; veyy fow

. Dooksy nonexionyeonny distinet boumdmyy.

Dprlz brown (7.5 IR 4/2); ‘very hard lotorite,
wmsuitable for quarrying; excessive irvon

houlders; no rocts; well draineds boundery °
nok olenys S -

Beddish yellow (7.5 ¥R 6/6); bard lateritey
varmicularg rod mottliings prominent with
osongionnl yolleow moitlings: unsuldabie for

querrying; ne voote; noncaicaveous,

Pg 23 . L
Lo yzm‘zmnﬁﬁbafs‘h ‘Hilambur' Renges Hilombuy

- Divieion

100 %0 150 ve

Ravel

426 yeur 014 tesk plantotion {Scoond votation
" orop - besk £ivat planted in 1846 and
- yoplanted dn 15320 - teak treas of very
poor quality).

‘Re2dish brova (5 IR 4/3); sendy losmi

grantinry 1starite abones and groavel abundant;
fow Lidrous 90t well drained; noneni=

- eaveoup; very distinet boundavy. -

.. Reddioh :f@ll% {5 ¥R 7/6)s interite; softs
- vemmioular mnd wonay-conb like; sulinble
- Py quassyings ved sid yollow mottlings

proninend; no ¥ooisy ‘bﬂunamrg not oleay,

Heddish yellow (5 YR 7/6); LaberiSo; softs

vevglouler: aultchle for gumyyving: highly
noltliad; fiém,zﬁm:moms :.zg PO0LD.




- Dosations

" Rlevationd
Fopogynphyt

Vegebations

Depth (ow.}
0 %o 35

oot

35 %o 90 B

.. 90 %0 1680

38

. Comparbmont Bo.31, Nilaabar Rangey
Hilembue Division. .

400 to 150 W

. Bevel

420 yoar old teak plantation (Secoond
rototion oxop = Sonk Lirst planted in

046 - dloenvefollicd and veplantod in

1920 - tosk trocs of very poor quality).

- Yellowioh brown (90.5 YR 5/3)3 sandy

glay lonmg granularg laderitic conoro-

tiona abundenty few Librous rootog

well dvainedy prominent yellow and
red mottlings; boundoyy wovy and

Strong byown (7.5 YR 5/6)s loteritoes

vemiaulayy highly prooinent red and

- yellow moltlingsy softy oultable for
v glamregings 0o Pootsy fated

woll drained; merges with the laterdite

' bed below.

Reddigh yellow (7.5 YR 6/6)3 laterites
‘gereionior; ¥ndlin olay preoacnt in

patehesy prominent moitlingos

‘suitable for quorrying; no rootsy

- nengalonsouta.



LABGRATORY INVISTTGATIONS

I, d ol

(1) Hochmiénl smelynis. %ho yesults of the mechanionl

ongiyeis of the soils ove given din Tables I %o ¥I mma
prevented grephienlly dn Zigs 1 1o 3.

The depth st which the maximun amcunt of clay
ocouys In the various profiles io cowrelaboed with the nge
of the Bodk plantetion,.

In the profiles fyom the natwrnd foresis the
snsunt of olay varien from 18,5 per eemt in the lowest
horizon of profile 4 tv 49.0 per aent in the second layer
of profile 1. In oil the fouyr pyofiles from the naturel
foreatn the maximue amount of ooy is fownd o the omme
srange of depih vize, 10 45 30 ¢n. A% lower dopbhs the
porcentage of olgy is found te bo lesg.

_In the onse of thoe 1 gew odd Honx pianintion
the clay eontent of the enils varies from 14,5 to 47.8
pox cont, Phe highent anmount is found in the sceond
horinon of profile 8 and the lowest camount in the thisd
horizon of profile 6. In %his planination the clny conbent
is highost in the sccond inyor (30 = 90 om.) of «I} the
profiles excapt profile 6 where the maxinmun amcunt of eloy
ie presends in the Lirst hoxizon.



TABLE I

WECHANXZAL COUrPOSITION F BOILG YROM NaPIE\L Povsds

Por cont on oven dyy bunia

Dopth Organioe Cloy 8418 fine BRLRC
oite ) untter annid a~ni
Frefile 1 G- 10 Ted 36,5 7.3 Se1 31%.8
1(} - 30 300 49;0 11.3 7-0 29.7
30 - 90 109 44-3 1403 12.4 27.
Profile 2 G - 16 Bat 23e5 215 25.4 13.5
10 - 30 2-@ 2908 24-5 19.2 24'1
6 - 90 1.7 22.3 27, 25.2 23.0
90 «150 8 19.4 31.0 2345 133
10 - 30 3.8 31.9 12.0 39,2 13.%
Profile 4 0 - 10 8.5 22.0 0.1 33.2 6.2
10 - 30 3¢5 30.7 205 32.1 13.2
30 - 90 1.6 25.3 23.9 30.1 19.1
90 «180 GeB 18.5 24.8 22,2 337

0%



PABLE I1
MEBCHARICAL COMPOSITION OF SOILS FROK 1 YBAR OLD "Ra¥ PLANTATION

Per cent on oven dry basis

Depth Qrganie Clngy 331t Pine

{cm.) matter pand

Profile 5 ] - 30 4.1 30.3 13.5 20,0
30 - % 2.0 36.5 ‘!0.0 22.5

90 ~180 Gel 23.0 13.5 15.3

30 - 30 4 16.8 24,5 31.2

90 «180 0a8 1.5 21.3 28.7

P file 1 o - 30 5.8 21.8 25.8 25-2
m 30 ~ 30 206 5.8 7.8 283
90 -180 °Q6 ’9.0 26-5 19.8

30 - 90 1.9 4108 110 27.0

90 -180 0.3 35.0 14,2 32.7

%



TABLE XIT

HECHANICAL COMPOBTRION OF SCILS FRIK 45 YHIR OLD TEAK PLANTATION

Pepy conk on oven dey hands

Lopth Crgonie Roy 43t Fine Conran
(o)} makior sond send
pmﬁle 9 0 - 30 2.0 22.5 900 19-0 47@5
3¢ ~ 90 Te1 11.3 145 53.4 12.7
20 180 0,2 10.5 7.3 24.5 575
Profiie 10 € - 30 2.4 13.7 2.5 273 14,1
39 - go 009 11-5 12.0 26.4 49‘2
90 "180 Oe" 663 7&1 29.2 57.0
Profile 11 0w 25 + 3D 21.3 20.8 23.3 31.1
25 had 90 190 250‘ 18.5 20.9 3"!.2
90 —'180 0.3 ’503 15-5 e??ca 411.’
Profile 12 0 < 30 2.6 35.3 1505 31.0 1506
30 - 90 0,5 35.3 18.0 33.0 12,2
90 <180 Q.4 24,0 19.5 18.0 38.1

2%



HLCHAHTOAL COMPOBTRINT OF HOTLS PROM 30 Y. R OLD THAR PL T

TAELE IV

il

& &

ey
ind

Por cank on oven dyy banis

Dapth Gragmnic Ciny 5ixk ¥ine {onrge
{em.) mnbtoy send 2and
Profile 13 0 - 30 2.0 226 1 28.8 23.3 2.8
30 -100 1e1 45.2 13.8 25.0 149
Profiic 14 G = 25 21 2341 22.5 30.2 16.1
25 - 8§ 1ed 34.6 17.5 21.4 25.1
85 -180 0.3 35.0 33.8 18,2 12,7
Fyofile 15 0 - 30 2T 34.5 13,5 31.6 177
30 - 90 1.0 41,8 143 14.0 28.9
S0 ~180 0.4 29,5 15.3 113 "]
Profile 16 0 - 30 3.2 175 30.5 167 32.1
30 - 90 1:1 2303 24.6 18.1,- 32.5
90 =180 G.4 10.3 43.3 16.5 B

e



HZCHARICAL COMPOSIZTON OF GGILS TROGM 60 YEGR OLD DUAE PLANTATIOR

TalLE ¥

Per cont on ¢von dyy basls

Organie Gy 51y Fine Conrse

?3.) matter v sand gend

3° - 90 gc 35’ 1508 3«8-9 ?04

90 ‘-130 09 26. 1903 290 Q‘a?

Profile 18 O - 27 5.6 25.5 1803 45:3 5.%
85 -180 1.0 31.0 24,0 28.8 15.2

Frofile 19 O - 25 6.0 29.3 14.3 16.8 33.6

25 - 95 . 33.5 173 3.7 36

95 =1 G.6 2, 4.0 3.1 42,5

Frofile 20 0 - 30 2.1 28.5 16,0 3.2 8.2
30 - % 1.8 31.3 1500 13.8 38.1

90 =1 0.5 Fe 12.3 15,3 £2.9




TAELE VI

UBCHANICAL COMPOSITION 0¥ FROE 120 YDAR OLD TRAK PLANTATIORS

Per cent on oven dry bazig

Lepth Grganlc  CGloy 3il% Pine Jonree

{om.) naiter snnd sond
Profile 21 O - 10 8,2 21.0 32.0 28. 1 10.7
(Conolliy's Renk Plantation, 10 - 30 4.8 38,8 36.3 14.0 6.1
praservation plot 30 - 950 Z.0 3’!.8 33.3 176 9.8
- mﬂﬁ'lm) S0 180 1.0 21. 23.8 37.8 7506
Profile 22 O - 30 2.0 26,5 18.6 2222 30.?
{Teak foilure orss 30 « 90 0.6 34.0 1.3 22.6 38.5
- hard 1&‘9!‘11@) 90 «150 0.2 30.3 12.3 28.5 280?
Pyofile 23 0 =25 4.0 171 11.0 27.1 40.8
{Zecond volkation 25 =100 1.1 32.3 8.5 22.1 36.1
- laterite) 100 =180 0.3 28,3 13.3 32.9 24.6
Pyrofile 24 Q- 35 42 23.3 13.3 22.3 30.9
{Second rofntion 35 - 90 1.4 43.0 10.5 19.0 2641

- laterite) 9C =180 0.4 30,6 11.5 17.1 40.4




The profiles fxom the 15 year old tesk
plantation show umamamm@ a}ﬁfxﬁr@m@a in the smount of
cley in %m éi*ﬁ?&rmt lrwam, ﬁﬁi well as in the nature of
v&aﬁaﬁm in &w &nﬁm’% v&ﬁ:&h ﬁep‘ﬁh. ?ﬁ@ peircentnego of
olay in the variots immma of these m'&mms 'mr:!aa fma
6u3 in %ﬁa ﬁﬁm hovizon of @mﬁia w to 36.3 in ﬁm

| socond ic;mx* of prm}?&le 12. ; R L~

%@ olny ﬂmﬁ;@}i‘% of the 9@313 £xon 't:hea
0 mm- c«m tenl gﬁmw&:‘&.m ronges :fm 10.3 poy eond m
the %Ma&& horizon of profiio 16 to 45.2 por comt in tia

- second layer of profiie 13, In oll the profiles £vom. thia

planiation the muxipom m@mﬁ of elay 15 obsorved ol o
aﬁ%h@ﬁ‘m%%m. | | | o

- Phvee of the m@fﬁw {nos. 1&. 19 and’ 203
ﬁm %@ 5@ ye@ 0id “$enlt @im%a%im show o tloce s:imin
lavity in the mﬁ&w of theiy éemh function cuxves far
olay, In these profiles the olay content is slightly

‘high in tha seoond mxémm‘m ﬁ’amm in profile 17 thae "
paximun azownt. of w is in the Mam hozimon, .

The twimslocation of aiew in the pmfﬁa
fyon the proseyvabion biot {120 yesr old Yoenk gz;.mfmmm)
is  slnilor to thabt of the profiien from the notural '
foreats, the highest aacunt mamﬁag in the socond
wovigen (16 to 30 e j. The other three profiloa (nos.22,

25 aiid 287 im the 120 yenr 01d venk plantetions show o
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higher porcentage of clay nt a relatively lowor depth
(60 Lo 90 em.).

Thore is nothing vory refinvkable dn the
Atotribution of 31lt and zand in the various profiles
investigated,

(2) single volve conptanks

The pingle volue conetantc of the solle wre
given in Tobles VII to IIX,

(a) Avpapent deunity. In 21l the prefiles studiecd sho
appavent deneity of the soil otendily incrensos with depth,
the highest valus being genexslly for the soll Diwn the
lowayuost hoydaon, The lowsst velue (1.02) for thia
physicel consiant io vrecorded for the swrface hovizon of
the profile Lvom the proservation plot and the highest
vaine {1.57) ia obtained for the mecond horimon of the
profile from the tesk Iallwys aven of the 120 yemr old
Yeck plentabtion. The valus of the npparend density of the
galla in the lower horisonsz of the diffevent profiles
veries only within vory sacdl limits wherens there is
warked veriation in this physlesd constent in the surfece
horizons., The spparent denpily of the svile in the surfnece
horizons gonarolly inoresses with incereassing age of the
plantotion. Thus, this velue do found %o very Lyon 1.11 %0
1.21 in the surfoce horizena of bhe profiles frem the
naturnl foreats. Under the influence of teslt vogetabion

47



this value chenges fxom 1.21 4o 1,32 in the 1 yeor odd

%enk plantabion, and from 1.25 %o 1,33 in the 15 yeor old
plantation. The corresponding values for the 30 and €0 yeax
024 teak plantations ave 1.20 % 1.34 and 1.20 to 4.34
regpectively. In the easse ¢f the pﬁ@@aﬁ&%&@ﬁ ?lot of the |
120 3 .fem' old téak plantabion, the %@érm*’.: aénsﬁy ms:‘iem
frow. 1,02 in ‘the surface hoyizon %o 1,32 in the lowornost
horizon. T the othar thres profiles (ma. 22, 33 améi 28)

' of the 120 yeay old tenk ylgm%atianﬁ the agpm'mb ﬁemmty
iz aanamembiy nigher md varies fxm 1.3# for the surfuce
‘norigon of profile 23 o 1.57 a‘.‘ar the mwnﬁ marm* of

| ;amme 22 (teak i’af!.mm aron). |

Srovitys ﬁs; in 'tne onse of mppnvent
"amﬂy, 'the aymifia gﬂavi%y ot we fmilﬁ froa the aurfaw
| hox'imne M‘ ﬂm ﬁiﬁ‘femm z;:mmms V&‘i‘i@ﬂ widh '&m ogoe of
the ‘&cmk plmﬁ:atim ﬂmugh @m mrm*itm is ot 80
pmmmaea as in %ﬁm aﬁsa of a;mmt émssiﬁy. Tho highest
value foi sgeaiﬁe gravity (2.?’4) is noted :ﬁm* “he seeond
layer of 1o ymﬁlw Lrom *sm Tonk fmmum area and the
lowast value V_V,€_2. 18) in recorded foy the surface hordgon of
the profile m: 'k'hé pressrvation plok. The. smeifié

' Algmvi*b;x; of the mwi‘ma soilp ia fmmﬁ ta very i‘mm 2. 34 to
2,43 in the :wmml foraats and xmm 2. 4“1 to 2.4? in the

| 1 yoor 014 Leak p?.mtn'ﬂm. In the cnae ef the 15, 30 and
60 yenr 014 plantations the vevistions ave fyca 2,38 to
2,52, 2.41 to 2,56 nnd from 2446 %0 2.49 vespectively.



TABLE VII

BINGLE VALUR COHSTANTS OF 30ILS FROM WATURAL PORESDS

Kaximum
Depth Apperent Speeific  wator Hointwmre Pore Volune
{om.) density  grovity  holding  egquivalont apate expangion
copneity (psr sent) (per cont) (per cent)
{per cont)

Pyofile 1 O - 10 1. 16 2.34 51¢4 19.3 5045 €.28
10 - 30 1-2“‘ 2.48 4806 17.5 50I0 ‘QOQQ

90 ~180 1.38 2.48 33.7 8.1 44.1 331

Peofile 2 0 - 10 1.11 2.38 43.9 18.4 53.3 5.07
10 - 30 1.32 252 44.6 15.0 47.6 4.60

3 -50 134 2,40 30.4 6.0 44,2 2.98

90 "180 1!46 2049 2504* 2-8 4103 3- 11

Profile 3 O - 10 121 Z.43 46,8 16.4 50, 2 §.75
0 - 30 139 2. 48 42. 1 13.4 43.9 5.98

30 ~ 50 1.41 2.33 39.5 11.7 39.8 4.80

90 --180 1.38 2.41 30.0 M § 42.7 2.41

Profilec 4 O - 10 1.18 2.38 48.6 17.5 50.5 5.18
10 - 30 1.38 2.39 39.8 11.9 42,3 6.12

30 - 8O 1434 2.42 40.4 1243 44.7 2,67

a0 «180 1.41 247 6.5 3.5 42,8 2.32

6%



TABLL VIIY

SIBGLY VALUL COHNSZAIS OF SOILS TROM 4 Yoan OLD TR/K FLAN2ATION

Bacimum . .
Leopth Apverant Jpeeafic wover Howgtave 2ove Jolume
{en.) densl ty zeavity  holding gguavaiend aoace CAPOARGSLON

eopneidy.  (por cent) (por cemi) {per conk)

{por cond

Pyrofile 5

Profile 6

Profilas 7

Profile 8

G o 3‘3’ 1. 21 2.41 35a4 908 49;"2’
30 -~ 30 1.33 2.39 37.8 10.7 A4.3
90 -186 1-46 EOM 38.6 11-2 42.6

0 - 30 1,29 2.4 35.4 9.1 4701
30 - 90 1.35 2,45 32,7 7. 42.5
30 -160 1.42 2.31 25. 4 2l 43.%

€ o 3() 1&32 2-1:3 ..;ng 1i03 4«63(}
30 -~ 50 1n38 2:.5% 3’.6 Yy 45,6
80 ~-130 1«43 2.5 23,7 4.3 42.6

O — 30 1.25 2-"—'?9 40'3 1253 4‘9-3
30 - 99 1.41 2430 38,3 ) £3e5
20 ~i80 149 2. 46 33.5 11.3 43.1

0¢



TABLE IX

BINGLE VALUS CONGTAN®S OF SOILS PROM 15 YRER OLD 2RAK PLANRATION

Hrocizme
Depth ipperent  Specifie wiztor Holoture Pore Voiwe
{om,) dennity gravity | holding oguivelenst opoce ?zpe:.nsion
! eapacity (per cent) {por aent) per cent)
{por cent)
Pyofilec 9 O - 30 1.36 2.51 42.8 12.8 45.8 5.13
30 - 9 1.38 254 31.6 i 44,9 5.62
90 «-130 1. 4% 2.51 el 5e3 45,6 3.18
Profile 10 0 - 30 1.38 2,48 35.4 9.1 4443 4,88
30 - 90 1.39 2,51 N 4.8 24,6 6.4
90 "‘180 1. 42 2. 49 2&.3 2. 4 4209 2.9
Profilo 11 0w 25 1.32 2.52 38,1 10.9 §1.6 4. 41
25 - 1s 38‘ 2o 53 “30 1 14.0 “5‘ & 5- 23
90 -180 Te41 2.56 37.8 10.7 44,9 3.21
Profile 12 0 - 30 1.25 2.38 37.1 10.2 L1 %] 2.28
30 - 30 1.41 2. 41 38,2 1.9 414 S5.21
90 "180 1.” 2‘42 29.6 505 "2‘1 3- 12

IS



TAHLE X

-

SINCLE VALUE CONSTANTS OF SOLLS I'ROM 30 YRAR OLD TEARK FLANTATION

¥Maxinum
Depth : Apparent Spcoific  waler ¥oigture Pore Volume
{on.) | &enoity gravity holding equivnlent spaee expsnsion

espreity  (per cent) {per cent) (per cent)
{per cont)

Profile 13 O - 30 1.29 2.56 37.4 10.4 49,6 3.16
30 "100 1o 2054‘ 4806 17.5 45.6 5. 12

100 ~180 1.34 2.59 42,1 13.4 48.2 2,18

/

Pyafile 1‘ Q=25 1031 205‘ 33.4 ?09 ‘504 3:8‘
Profile 15 0 - 30 1.34 44 36.2 9.7 45.1 4.43
30 -~ 90 1.28 2.49 41.6 13.1 48.5 5.23

Profile 16 0~ 30 1.33 2.41 40.6 12.4 44.8 5.18

39 - 90 1o ‘1 2.39 37.4 10.4 4100 ‘088
G0 180 144 2.52 8.0 4.8 42.8 4. 11




TAHLE XX

SIRGLE VALUE CONDRDANIS OF SOLLE PROM 60 YEAR OLD 20aK PLMT-TION

Hnxinum

Depth Apparent  Upecifie wntoy Hodisture Pove Volune
(om,) dennity  gvavity  holding ?q'eliw‘lmt apace exprnEion
enpuoidy  (por cent) (per cont)  {per sent)
{por con®)

8

Profile 17 0~30 1.2 2.46 43.6 18,2 51,2 5.23

30-3  1.31 2.48 42,7 13.8 7.0 .12
5 =180  1.39 2044 0.4 12.3 43.0 2.84
Fesfiie 18 O e 27 134 2.49 39‘8 11.9 4641 4.16
7 =8  1.37 2.51 7.4 13.0 5.4 5013
85 2180 1.1 2.53 40.8 12.6 4.2 4.00
reofilo 10 0~25  1.21 2.48 38.6 11.2 51,0 4.56
2595 1.2 2.49 3.2 1421 3825 .12
95 ~130 .39 2.50 2503 5.3 4404 3.18
Profile 0 0 - 30 1-35 2.48 35-8 10.0 49.0 301"
-3  1.35 2.51 2004 12:3 15.3 .18
5 -180 1.0 2.39 37.8 1.7 41,3 4.23

€e



TABLE XIX
SINELE VALUE COMSTANTS OF BOILS PROX 120 YEAR QLD RLAK PLANY TITDES

Haxinum

Depth Apporent Specific wntoey Hoistwre Pora Volume

{om.) densdty  gravity |holding  egquivalent apree expanaion

- onpacity (per cent) (por cont) {per cemt)
(per cont)

Profile 21
pressrvation 1% 3o w180 1,32 2.35 13 10.0 46,1 2.98
?L'ufile 22 0= 30 1.46 2.51 3"04 606 41.9 2.07
(Teak failure area 30 - 90 1.57 2.74 28.8 5.0 42,7 2,60
= hord laterite) 90 =180 1,53 2.69 32.4 7.2 43.1 2,98
Profile 23 0w 25 1.34 2.48 38,6 112 45‘8 3.75
{Sgoond rotation 25 -100 1,48 2,64 30.1 5.8 43,8 2.98
- luboiite) 100 -180 1.46 2,68 33.7 B.1 45,5 2.60
Profile 24 0 -~ 35 1,38 Z.41 36.7 10.0 42.7 3.18
(Bacond rodation 35 - 90 1.47 2,58 32,8 1.5 £3.0 3.12
- lm’srite) -180 1-48 2-59 3‘02 8.4 4209 2067
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Rothing vemariabdie is notad in the vaxdiation of this
propexty with depth in the various profilen.

Y mom_wnter holding sansed: 4 _maisture eguival
The naximua waber holding capneisy of the scils varies from
24,8 to 54,7 per cent and the moisture squivalent from

Z2e4 t0 2144 par oond. The asurface horizon of the profile
from the preservation plot (120 year old tenk plantation)
records tha moximum valucs £ox both these concianta and the
lowest vglues are given by the third hordigon of profile 10
(15 yenr oid teuk plantntion). Tha velues for theze physionkt
etnatants do not show any regulnr verdation w»ith depth in
any of the plantntions under study. The solls from tho
natural forents and from the preservation plot show rala-
tively higher values for these conatunts and slgoe exhibit

n gradual decrasaing tendency with depth,

{4} Iove gooce. The pore spnoo of the soils fyom the
aifferent profiles varies fryom 41.0 per oent in the middle
luyer of profile 16 (30 yeor ‘elﬂ Loek planbation) to 53.3
per oont in tho surfrce layoy of profile 2 (notwwd foveots),
In most of the prefiles the genersd tendenoy io for this
eonatant Lo decrense with dopth. The acils from the

surface layexs of the natural forents sad from the prescte
vation plot show a high poicentoge of pors apace, Vi,

50.2 0 53.3 per cent gs compared to the swrface layars

of the teak plantations. Tn tha latter cnse tha percenfnge
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of pove apnee varics fron 46,8 to 49.8, 44.3 Yo 47.6,

84,8 45 42,5 and 46.1 to 5.2 in the 1, 15, W0 and 60 yewr
old plewkstions rospoobively., It is noteworthy thng the
figure Lor pove spnoe ins very low (41,9 per econt) in the
surfnce acil of the Yook fallure avons

{») Yolwme nxprnoion, The volume exprasion of tho soils
sludied wvarios Cxom 2,07 por cont in the swrince howizon
of the profile fyom the ook falluve area to .44 poy cont
in the moetfacs horizon of the profile from the proescrvation
plot {120 yeor 014 tesk plantation). In genorsl %he
{endengy for this connbant ip to decrense with depth,
Ynougl in o fow profiles the oubseils show slighdly higher
voluen, e murfzce a2oile of the natural fovests and the
Peak preseyvaiion plot have veletively higher percontages
of voluma eapansion (5.07 to 8.44) whereas the polls Zrom
the ddfferent hordzons of tho teak failure areon have
morkodly low povcentage of volume expansion (2.07 %o

2,98 per cent).

L. Swemiosd angiveis

{1) Oeanio eaxbon. Tho varistion in the oxgenis eorbon
oontont of soilns with depth dn the different profiles is
given in Tanies XILI tp IVIIX mnd 1s »oprosantod geophis
eally in Tig. 4 %o 6,

The organie cavbon oonteat variss fyon 0.06
per cent in the thivd layer of profile 13 {30 yonr eld



TABLE XXXI

CARBOK:NIZROGEN RILATIOHSHIPS TN GOILS FADY WAPUNAL PORISD

/ Srgendie
/ Tooth onhon Rifrogon }(’é’gbam
! {ca,) (per cont) (per comt) 370808
/
Profile 1 T - 30 44 23 0.36 11.8
30 = 2 1208 0.18 6,0
Profile 2 O - 10 .54 0.39 Qe
B3 a3 o &3
30 i 0.48 0.11 4.8
Profile 3 O - 10 4.53 0,38 1.9
0 - 30 2.23 0,23 9,7
30 - % 1.26 0.20' .
90 -0 0.57 0.13- 4.4
Frofile & G - 10 4,96 0,32 12.7
10~ 30 2,00 0.20 100"
E - Sa 0593 0.17 505‘
30 -850 0e45 0,10 4.

3Y



PABLE XIV

CARBON:HITROGEN HELATIONSHIPE IN SOXLS TROM 1 YEAR OLD TRAE PLAUT \TIGN

Organie Carbone
, Donth aorbon Kitwogen Hitrogon

(en.) {per cant) {(por cont) ratio

Profile 5 ) [+ 33 :‘:’.37' o.ﬂ 8.8
30 - 80 117 G 19 6,2

50 «150 030 0.07 4.3

J

Irofile 6 O - 30 2.73 0433 8.3
30 - 90 1.38 oo 2‘ 6.6

90 =130 0.24 0.06 4.0

Profide 7 O« 30 3.36 0.38 + 8.8
w - 90 1.53 0.26 5.9

90 ~180 0.33 0.07 4.7

Profile 8 0 -~ 30 3.24 0.35 93
Lod 90 1. 11 0. 1 5.3

90 ~130 015 0.04 3.8

IS



PARLE XV

UARBOHsHIZROGIN RULARIONSUIPS IN¥ SOILS FROM 15 YZiR OLD TRIK PLANTATION

Orgenie Onxbone
Bapth earbon Hitrogen = Hitrogen

3 {om,.) {por cent)  {per cant) wratio

Profile ¢ O~ 30 1. 17 0.11 10,6
sg - 90 chs O.?D 6.3

30 =180 0.12 .03 4,0

39 had 9{3 0.5" Go1o 5.4

Irofile 11 0w & 2,04 027 Teb
ﬁ - 90 9057 U6 10 507

Profile 12 O« 3D 1.53 o0 17
30 = 59 0.30 0,06 .0

90 180 0.21 0.05 4,2

8¢



RABLE VT

CARRONSHITROGHN RELATIONSHITE IV SOILS FROM 30 YRAE OLD 2B PLANEADICH

Denth G:sgagﬁc Hity ﬁg%r i
on SODONL Hitropon IOTEN
{en.} {per cont! {(per cent) votio.
Profile 13 0w 30 1. 14 0.13 8.3
30 «100 0466 U.11 Bal
Profile 14 O o 25 123 0. 15 Ge2
25 head 85 Q;?‘ c. ’!‘ 356
85 =60 0,18 0.04 4e5
Peofile 15 O - 30 156 0. 20 T8
W - 90 0.57 0,09 6.3
30 =10 0.24 0,06 400
Prafilec 16 g - 30 183 O, 2% 8.7
36 - 90 0.63 0.1% ST
90 *iag 0. 2’ Ge05 402

09



CARBOIN:HITROGHET W .LaPICRII?l IN SOILS TROM 60 YU QLD

PAELE AVIX

EE PLATTTOH

Orpenie Carbons

Depth aarbon Kitrogen Hitroucn
{ema)  (per cent) (per cont)  watie
Tesfile 7 O - 30 3.39 0.37 S.2
3£) - % 1-25 9:21 6.0
90 =180 0.54 e 11 449
Deofile 14 0 = 29 .24 G35 Fe3
2? - 85 1.17 0.21 5.6
85 «180 O, 012 540
Peofile 19 0 - 25 3.45 0. 38 9.1
95 -183 0033 0.07 407
Ppofile O 0«3 2,37 Ge 29 8.2
30 - 90 1.05 019 Ged
90 «3C0 0.30 0.08 540

19



CARDON:BIVROOEN RIELAZIORMIIPE X7 SOILS PRGE 120 YR4R OLD w7

TAVEE IVILX

-
1

PLANZ LIS

Orgenle Cavbont
Deypth earbon Hitrogon Hitwogen

{por cent) {por cont)  ratie
Pyofileo X O - 0 Ou 104
i Conoliy®s Teak 10 - ;a %:;g O.gg B:g
ii'é?ﬁﬁf%’?&n plot o %g S 33 o ﬂ; &3
D iiavimm) 90 «330 0457 2.1 -
Trofiie 22 G- 30 1.47 0.6 7.3
{Tenk failure ayres 30 - 90 0.33 0,07 4.7
- hapd 1&tex’ite) 30 -189 0. 12 0003 4.0
Profile 23 9 - 28 2.31 0.28 8.3
{Second wolation 25 =10 0,86 0, 14 4.7
- intorite) 100 -180 0,18 G048 4,5
Frafile 24 ¢ - 35 243 8,30 8.1
{Beeond rotation 35 - 50 [ 2 ] 0.13 6.0
- intepite) 90 =180 U.28 0.04 6o

z9
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tenk planbabion) 0 4.96 por cent dn the surfnee lnyer of
profile 4 fyom the natural fovoabs. In all the profiles
under invesitigotion the highcest amount of ovgenls earbon
iz seen in the swrfwoe horizon and it tends Yo decrense
stonwilly with depth. The highest valuos for Lrig oonobie
tuent {3.54 Lo 4.96 per con®) are obleined in the swiface
horizons of 4he nainral fovestz mnd the preservsiion plod,
A reogords the infiuvence of the age of the Segk plantation
on this constltuent 4t i3 snon that She oxgrnie carbon
eontent decroiseo with the nre of the ook plandwiion vp %0
30 yenvs and thereafbory Lt Sende b0 Ineresse in the 60 and
120 yoear odd plantations, o profile £rom the fenk
failmrs oven contnins rolatively o lower level of oswanie
enrbon in all ids horizons.

{2) FKitrogep. The variation in the nitrogen conbont of
the o0ils 12 presented in Tables XILL do IVIILI and ropre-
gented grevhieglly as a funcbion of dopth in Dig. 7 Lo 9.

The nitrogen status of the seils ntudicd
ranges from 0.01 per cont in the third layer of profile 13
{30 yoor 01d teck plantabion) %0 0.46 per cend dm Hho
surfnee ioyor of e profile fvom bhe teglh prosoywvalion
plot. The mmownt of nitrogen in the various profiles
gtudied deoveunes with depih. The highost vidues for this
elenent (0.36 to 0.46 peoy cend) owe Obbalned im The
aurfnee horizons of the natuynl forests and thoe proserxrvotion
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plots As dIn the oase of cuyrnle eayvbon, nidyogen contond
else deoresses with ihe nne of the tesk plantation wp %o
the 30%h yorr vhereafior 4t donds o nereese in she 60
and 120 your old ok plentuiions. It 1s nofoworthy thag
¥he socoond layoers {20 %o 90 cs.) of the profilss from the

§ yeor old bealt plewibatlon contaln appoocinhly hlshew
smounts of nitrogen (0.19 to 0.25 por cont) ilam the corwreas
aonding layera of the other profilens. Profile 22 of the
tecak failuve avea gives a low percentnge of aiirogen

(6403 %5 0,18 por ecent) In nil the horizongz.

(3} Sagpsamiivesen yabin. Tao varlation in the
eartboninitrogen ribio of iho zoils with depth i Lhe
aiffevent profiles ip given In Tableo ATIT o WILT and

iz dilusvrated grophliesildy in Tis.10 Bo 1%,

The ewbonsnityrogon ratic vavies from 3.8 in
the third horizon of prof:le & (1 yeer oid plantallon) %o
12,7 in tue surfroe hovigon of prefile 4 Srxom tho nabural
forcoats. The highosk values for this vuldio ave rrroyded
by the surface laoyors of profiles from the ngbural Fopesis
(8.1 S0 12.7) and the prosoyention plot (10.4). I ol
the profiles the ratio tondo Yo doorease dowsn She profilc.
Ho repuiority in the variahlon of she onvbomanlirogen
rabio with the rnge of ihe fosk pleabstion is novilced.
{4) Dol wesction (pH). The dnta In Tablcos XI1 to
XTIV dndieoute thad the pld of the anils »magon fyom 5.0

in the sarfnee layer of profilo 4 Dwpn tho natuval foveoks
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t0 641 in %Lo third layer of profile 5 {1 ysar old toak
plentation). In genernl &t may be stuted thal the pH
velues Yend %o inevense with Wnorenge in depth. The pit
of the aoils from bue 4iflerent loyers does not show much
varintion with tho age of She tenk plantation. Howevoer,
the sarface horizons of tha profilen fyom the notural
foreats and the preserwstion slo are rolatively move
ueifle {pH 5.0 40 5.2) Shan tho muwwfave soils of the ofher
profiles (pH 5.1 to 5.9).

(5) Zotsl soluble salis. The condusiivity dcbermined in
a 122 sodlewohar axbrned, whish iz token =8 & zvoouva of
the totel soluble salis, vories fyom O in 0,45 wzhon./an.
{Tables XIX to AXIV). %Tho hishest velue in vesorded for
the surfnoee hovlzon of the mofile faom the vyeserveiion
plot. I% ds qlony thot thers 1s no toxic consenbantion
of moluble aallic in any of Yne profiles.

(6) Zopa on ipnitdon. e loss on imnision of soils
ranges fxrom 4.1 por eent in the third horizun of profilo 10
(15 yeor old tesk plagtation) to 10.2 per cent in tho
surdnce layer of the profile fyem the preserwilon plok
{120 yonr old teak planteticon). It tends to Goovonge
vather stondily with depth in all the prafiles. Loss on
ignition of the surfoce goils in the different profilaes

ig found %o be related $9 the nge of the tonk planiation,
In the notoral foreaks IV vanges foom 15.6 to 1843 per cent
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TABLE ITX

ITION CF 30CILS FROW BATURAL FORESTS

Por cont on oven dry bagls

Loas
Depth pH (Tﬁ'if ignnia- ?:id F A0, PO, K Ol
oy miho: 30- Fo
civ o, ) tion l1ubles P3 B3 P05 P a0
10 - 30 5- 0. 20 13;9 53o 4 8» ‘ 21.8 6. 21 Oo 16 Oo 44 26
30 - 50 5.5 010 11.2 54.2 Je2 23.0 0.13 0.16 .32 0. 18
90 "‘1% 5.6 0.00 100 2 580 9.0 20. Oo 1 1 0. 13 Qo 39 O. 17
Profile 2 0 - 10 Sel 0.25 16.5 52.2 7.% 21a1 Gu1T  0.14 .61 43
10 - 30 5. 0. 25 11.8 5806 60 20.4 0.17 0.2% 0-34
30 - 90 5- 9005 10. 56-7 10. mo 0. 11 ,10 9-30 002
90 “180 50 .GQ 50 59.4 19.3 21.8 0- 13 0. 16 *3‘:31 G. 10
10 - 30 5.8 o. Z) 13. 1 56. 2 9. "r 18.9 Q. ,6 o. 18 0. 56 Oo 24
30 =80 5.9 0,05  10.2 526 8.9 24.9 0,10 0.7 Cu23 0.12
9{} -180 . QO'D 6. 57.8 1000 23. 2 0008 0. "‘ %.33 Gc 17
2eofile 4 O -~ 10 50 0.0 17.9 4803 111 20.1 0.21 0,10 0.63 D24
10 - 30 . 0- 25 1209 52-0 100 2200 0. 18 - m @061 Qo 32
30 - 90 . 00 98 54,0 10,2 23,7 Cu11 0,21 Dedd 0.0
90 -180 SeT Q.00 6.2 Shed Mt 25,0 0.12 0,17 21 0.13

99



TABLE ZX

CHEIICAL 00 FOSITION OF SDILS FROM 1 YB4R OO0 TEAK PLINTZIUF

Por sont on oven dry bhanis

Leas
Bov i on Aeid
Bepth i (mw}ie':/ ignie ingo= To.0 3 £3,0 O3 P0g 'i{'z() CeD a0
o7, ) ©ia ) tion Zublee
2yofile 5 G - ki3 He3 0. 25 14. 4 4702 10.6 2503 0. 13 Ce 98 0. ?gs $.,09
30 At go 5&8 aq 25 Yoe 590‘”«“ 1G4 Z0e1 O 18 0,21 G¢g1 (P
90 ~180 Bl G085 o6 BBt 115 216 0,16 0.7 0.8 0.492
Pypfile 6 G~ 30 5.9 025 12,4 629 To2 14,0 Ge13 0015 (.28 0,15
39 - 99 5-8 .2’0 5-6 6704 6.9 16-8 (}.20 ‘}126 {‘*u 21 0. 21
90 "’36’ 53? B& 1{} 5’93 6302 8&3 2’0.2 C’a 1(} Qa 18‘ ‘3a15 00 18
rofile 7 G- 30 58 0.0 13.0 59«5 6.2 19.9 0.08 0.928 .24 11
30 - 90 5.9 00 (igj 609 IS 50§ 1803 0. ?7 G.Eﬂ 0039 ﬁo 12
90 =180 5.9 C.00 5.7 63.8 6.3 22,0 0.13 0.23 G.16 0.1%
gl'eﬁla g C' - x‘ 5-7 Gugg’ 1568 436% 11.5 20&6 Oe QB Oa .'6 CQ?-S qu
30 hnd gf) 5.8 0.65 8.3 58.? 10'? 20.0 0. 79 0.2@ G.Erj O- ?2
90 ~150 6.0 0,00 8,8 52.0 B.5 28.5 0.12 0.24 D411 0,08

L9



PTABLE XXX

CHEMICAL CONMPOSITION OF S0ILS FROM 15 YUAR OLD TBAX PLANZARION

Por cont on oven dry hasin

Loss
Depth P (Eﬁ'ﬁs} @1— ﬁ:m F A8, PO, X Gad HgO
30w e
(en.) ate ) tion lublen 3 By FP5 TP
Profile 9 Q- 30 Je&b  Da2% 9-7 596 Be3 19.8 0u13 ©0a12 ©Ta22 0.29
30 - 90 08 0.05 o 6“03 ?ci 2(}.0 90 12 .19 0-21 0.21
99 -150 5.9 .00 5.5 6241 b BleT C. «28  B.20 0.1)
Profile 10 ¢~ 30 309 4 0953 T4 56.7 102 22.9 0,89 0. 10 0228 0,25
30 - 80 ’.7!5 0‘39 4 63;2 T1e4 1892 0.10 Oa 15 ﬁ‘a? Qe 18
90 130 57T D15 - 64,8 gts 20,2 0,05 0.19 0x12 016
Eyofile 11 0w 25 569 CaX 11.0 56.0 9.8 20.6 04. 0 0,18 .31 0.19
25 - 90 506 0425 Ged 63,0 16.2 17.92 0,14 0,24 0.16 0.17
% "180 5'7 00 m 5.1 63.0 10.3 13.3 oo a 0. 19 01: ‘fﬂ Q' 15
Profilts 12 0 - 35 el Du25 12.7T 57.0 £,8 208 0.12 0,95 030 020
30 - 36 5eT e 00 3 6332 Te3d 19,2 0Go13 022 .18 Q.17
90 -‘8330 508 ﬁ.% 33 53.0 «O 27;6 f}o 0. 1% 50 ‘6 thg




ADLE ZXIX

GHEITIOAL, CUMPOSITIUR OF SCILS TROM 30 YRaR OID

LDAR PRANTATION

Pex cont on oven (yy basin

Loos
Tooufe  oO0i. lnee- Po0, ALD, B0, K 00 Hg0
?gg?? o (?;?3”/ tion Ilubles Py Py P05 BF ‘

Frogile 13 O - 36 5e4 0.0 119 56.0 Be3 21,3 Getd 0.13 2,31 0.26
30 «100 Se6 0,00 6.2 57 0.2 24,2 0.16 C. - 0,13
100 ~130 5.9 000 7«2 98,6 11.9 2 Cull Oot O3 0.12
Profile 14 G - 25 Sa 8 O.15 95 5841 Ye2 0.9 010 G417 $e31 027
25 - 85 50? 000 » 560 4 805 24.5 0. 1 1 {j, 16 9-37 Q- 24
85 ~-180 5.6 3,00 7.0 62.8 TaB 2003 0,10 0,14 30 0021
Profile 15 0 - 30 D5 0.10 10.6 590 0.4 21.7 G.12 O 10 0423 On ,9

30 - 90 506 0.00 5-9 53.5 8. 2 W.Q G. 14 Qo 19 ﬁb 25 Q.20
90 \‘186 5.8 O.GD 6.9 520? 11.9 .3 0. ’5 » 13 » 2’2 0. 18
Tenfile 16 O~ 30 5.6 0,00 1.9 57.2 %et 1943 0,09 0.12 0.38 Q.33
30 -9 5.7 Q.05 6 53.5 1.2 21.7 0.16 0.18 D429
90 ""80 5.7 9.0“ 6- 570 10.6 3. 0-99 ﬁ. m @& 18 0. ‘9
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TARGE XXLIX

CHEMION, COMPOBIIION OF SOLLS FRUM 60 YDAR OLD I8:¥ PLANTATION

Par oent on oven vy basis

Loas
Depth & (Eﬁh&é} il inge oD, A0, B0, KO O ¥g0
15 3 2 - o '
(ome} i e ) tion Iubles P3 P FP; ¥ ’

Profile 17 0-//30 9.5 0.25 14.3  57.4 9.8 15,9 0.16 G.15 Ga32 0.30

30 - go 5-5 0.10 8&3 57.6 9.6 22 0. 17 Q. 16 3028 0032
G0 -180 S5eT Ca00 2.8 &0.0 10,2 ‘39.3 0,09 Q.2 Oot14 DuZ1
A
Fpofile 18 0 - 27 Ge2 Uu30 11.4 58.0 803 15.9 0.13 Ga 19 3D Co24
21 - 83 S5e4  0.15 8.6 93.0 Ted 28.7 0.16 0,20 04,23 0.18
85 -180 S8 0,05 E.T H19 28 o4 0.18 0.1 D.12 0.2

- 95 S¢6 0.0 7.9 59%.6 8.6 21,7 011 Q21 032 0 2%
95 -180 5.8 o.m ?t 5 53‘5 ?o? 23. 4’ Qc% 01 18 ﬂ, 32 O ?

30 - S0 5¢5 (.10 8.9 60.2 Ga6 19,0 0,16 0.17 0.24 0.22
90 “130 50? Oow 7.5 w.r3 ’102 19;1 0. 10 9. 21 9.@ 901$

0L



IABLE IXIV
CHEMTOM, COMPOSITION OF SOILS FROM 120 YEAR OLD TEAR PLANTATIONS

Poxr cont on oven dry bnais

Loss
Dopth  pE  (amew ievi- ieee- ¥o0, AP, P x 0ad g0
o SHE 2.

{ca.) o ) ¥iem  lukles P3 B3 B L5 ?
Profile 21 0w 10 5.1 0,45 19,2 53,0 Bk 16,8 0.25 0.17 0.82 0.98
{fonoliy'a Teak 403 53 0.0 4.6 522 115 18.6 0.0 0.2 0.60 0.71
p;};e;‘}vmm PoB 24 0.0 21 532 0.2 213 015 0.1 0.4z 0.4
T iowium) 0 =180 5.4 0.00 726 5957 W3 220 0,16 0.19 0,32 0,12
Profile 22 0=30 5.1 0.3 14,8 34,3 18,6 29.4 0.15 0.08 0.25 6G.20
(Todk failuro 39 .30 506 0,05  13.6 33.3 19.2 31.4 0.2f 0.22 0.18 0.08
pres - hord 3 «180 5.6 0.6 10,5 38,7 16,2 310 0293 0.6 Oald 0,06
laterite)
Trotile 2 0~25 58 0.25 13.5 47,7 13,9 22.8 0.13 0.10 0.28 0,21
("-eeaxxﬁ mintion 25 =100 5.9 00 11.8 41e6 12,2 319 0.06 0,15 0,14 0,12
« laterite) 100 «180 5«9 0,00 11.0 43.6 118 31.6 0,05 ©0.14 0,16 Q.11
Trotile 24 -3 5.7 0.2 12.7 438 10.2 26.0 0.08 0,10 0,28 0.17
(Zecond yotation 35 aa 5.8 0.05 9.8 48,7 14.2 26.9 0,04 0.18 C.15 0.13
- latorite -1 5.7 0.00 10,4 430 13.1 31.5 004 0,18 0.15 0,13




while in the tank pimatations of ope s 15, 30 ond 60
yers 1t varies from 13.0 10 15.8, To4 T0 12,7, 9.5 to
11495 and 11.4 40 14.4 par eent respoctively. As regardas
the 20ils of the 120 year 0dd teak plantation, the profile
from the presesvation plot records the highest value for
lons on igniiion (19.2 per sent) in ils surfoce herizon.

In the other throe profiles undor 120 yaoor old tsak plantne-
tions lops on ignition varica from 12.7 o 14.8 per cent
in the aurfnoe loyevs.

{7) 2pid insclubles, The amount of hydrochloris acid
ingolubles In the soils varies Trom 33.3 per ocant in the
socond loyer of profile 22 {tenk fiiuvs aren) to 67.4

per vent in the second ilayer of profile 6 (1 yanr 0ld

tonk plantniion). 2o0id inaolubles show no regulayity in
variation with the oge of the task plantation. But
profiles 22, 23 und 24 of the 120 yeux 0ld teak plantations
are roalativoly low in acid inssludles in all ‘the horizons
{33.3 %o 48,8 per cent).

(8)  Iyon oxide (Pe0,). The Fo0; content of the
ooile ranges from 5.9 por cent in the ascond layer of
profile 7 (1 yenr 0ld %esk pluntaiion) to 15,2 per ot
in the seoond layer of the profile fyvom the tesl failure
wron. The varigtion in the 5‘0203 content of the asoils
with depth and wilth the noture of the vegelution is
rather ivregulav. Howaver, profiles 22, 23 and 24 of
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the 120 yenr old teak plantations ave charactorized by
significantly higher smounts of Pa 0, (10.2 to 19.2
ner cont).

(9)  Aluming (51203). The amount of AL,0, in the soils
under atudy varles f1om 14.0 por oent in the surface loyer
of profile 6 (1 yenr old teak plantation) %o 31.9 per cant
in the widdie laysr of profile 23 {120 yesr old teak
plantation). No vegulnrity io noted in the variation of
thia conatituent cither with depth or with the age of the
plansation although profilan 22, 23 and 24 contain
appreciably nigher smovnts of 31293 £22.8 o 31.9 per cont),

(10} TIhosshopus. Pables (1% So ZXIV ghow that the 20,4
ghates of the aolls ranges from 0.04 per cent in the two
lowey horizons of profile 24 ¥o 0.25 pex cant in the
surfnse 0l of thoe praservation plot (120 yesy 214 plane
tation). In %:0 profilen foom the natursli forests and
the preoservation plot the amcunt of chs decreuncs with
depth while in the profilos Trom the various %teak plantom
tions it haz o genowel fendeney %o acoumuinte In the
second horizon (30 to 90 o, ).

(11)  Potpagiug. The K0 aunlent of soile varies from
0,09 ¥0 0,20 payr sent, She higheat value ie ohserved in
the mecond lnyer of profile & {1 yesr old teak plandation)
and the lowess valus 1n the muTace horisen of profile 22
(Tonk Failiure mven). In mon? of the profiles the maximuw
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saount of X0 is found in the socond horizon. The

upper layers (0 46 30 om.) of the profiles from the
natural forests, ns well | as the preservetion pioi:; ghow

a slightly higher perveentage of %'29 than in the profiles
from the various tewl g&lﬁktﬁ%’ﬁiﬁﬁﬁ. Howaver, oompared €0
the na*i.uml Toreats the profiles fyom the teak plsntations
contain higher levels of this constituent in theiy lower

- hoxizons, This soomailation of B0 in the lower horizons
is wery verkod In the coee of “&hg profiles fyon the 1 your
old tenk planbction, and it bacomes less gmnmmcad by the
time the pluntitions yasuch the nge of 30 years.

(12) gCgigium. . Tables 31X to KXY indiente that the
Cab minbus of the geils from the ,,dm@wm‘& profiles mngﬁa
from 0. 11 por cent in the third hoxizon of profile 8

(1 gear 024 teak plentation) to 0,82 pey cent in the
surface horizon of the profile frow the proservation plod
(120 yonr o2d fesk gal.mﬁ&tim}._ Emcopt in o voxy fow
profiles, the CoD oontent of soila tends o decrosse

with depth. The soils from the notural fovests and from
the preossyvation 3;1@?, conbain mﬁ.@x ivoly highor perceninge
of this ﬁans‘biﬁzmt maﬁgﬁmx& thoe pmfﬁle, the moxinun
aRount (6. 1 %0 @.Ez por cent) aéamvs'ing in the uppex |
wﬁmg ""he saouwnt of Cob In the s;uwmm howizons of the
yxﬁiﬂ.&aa fiom the verious teal g_lm'ksatinnﬁ appoanrg to be
fhmﬁnmaeﬁ by the age of the Tenk plents. The 191@4351:



values (0,18 2o .25 por oont) ax"e obtained in the ense of
the 1 year 034 Yok plantabion. Aas the plantation baccmon
oldnx tho omount of Cnd in thias horison gradually incvooses
and the value vanges from G, 22 30 0.31, 0.29 €0 0.38 end
0.32 0 0.41 per cend in the 15, 30 and 60 year old plontne
tions vespectively. Zhe Cob values foyx profiles 22, 23 and
24 of Yhe 120 yemy old Tenk plaubations ave canpurable
with ¥na% of the profiles Fxom the 195 yonr old terk plahe
fation, Vewy 1id%le ifferapes 40 obsoawed dn the Oad
content of the deapoy horizong of the profilee from the
various task plentadions.

{13) Hngneatua, The Mgl sowbont o the solls varkes from
.06 per aont n the thivd hovissn of profile 22 ( teak
Zrilure uvea) to 6,98 por cond im the suvfnoe loyor of
the profile fyem the prescyvabion piot. The soils of the
noturol fererts il he preserndion piot condtaln roliee
tively higher smounts of this oonsblituent. As ragards the
influgnee of the aze o the slaintion on thin elonant,

At in noted Shat the Ngd content 4s Jewasdt In the 1 yony
o4 ook plentobion and &% tende to increaro with the

uge of the temk tyoes.

11y, i3 ‘sravE 10)
%he dabo showing the cheniond oharnotey of

the cley Zvaotion of soils ave presented in Tables XV to
X5,



TAELE XXV

CHENTIOAL CHARICTER OF THE (LAY PRACTION OF THE SCILS FROM NATDRAL PORNETS

Pegpr cent on oven dvy basis Holeonler watios

Depth 10, APy Fep, 510, 810, 5i0,
{em.) Py Tefy L PyFeD,

Profile § 0 - 30 3.1 Z7.8 5.1 1.89 5. 44 1. 40
30 - 90 8.2 7.8 13.9 232 Te31 176
Profile 2 0 - 30 s 33.3 25.7 15.0 1.30 5.89 1. 44
36 - 90 34.0 30,6 15.4 1.899 5.84 143
Profile 3 0 - 30 34.9 31.2 13.9 1.90 6,68 1.48
Profile 4 [+ I 30 28.8 3003 1509 1.67 4,52 ’019

30 -~ 90 3309 2907 1604 1:94 5-48 10 ‘-3




PARLE ZXVI

CHEXTOAL CHARACIER OF THE OhbAY PRACGTION OF THE SOILS TFRON 1 VAR OLD TEAY PLANTATIOR

Per cont on oven dyy brals Holaonlar rabios
?epﬁ)x 5162 a1 203 Eea"s saog 5102 :iioa
e
m203 33203 é}.203+3‘5203

Profile S 0 - 30 34.1 27.2 16.0 2.07 5.67 1.52
30 - 90 36.6 32.2 16.2 1.93 6.03 Te 48

ProTile 6 G- 30 31.2 32.8 16,0 161 5.19 1e23
30 - 90 7.2 32.8 15.4 192 6.07 1e46

Pl‘ﬁfﬁle 7 0’ - 30 39.9 28.0 14.1 2. 44 ?055 1.83
30 - 90 36.2 31.8 16.0 1.93 6.02 1,46

30 ~ S0 35.6 32,0 1644 1.89 5.80 1242

LL



TARLE XIVIT
CHEMICAL CHARACTER OF THE CLAY PRACTION OF THE 20ILS FROM 15 ¥2AR OLD IRAX PLANTATION

Per cent on oven dry banis #Holeguinr yatios
B30 310 40
Depth 5102 51203 3'3203 2 - 2 2
{en.) L Fo0y AL 0.+Fe 0y
Profile 9 O =~ 30 34.9 30.0 171 1.98 543 %45
30 - 90 39!8 29;9 1503 2026 6-90 1;70
Pyrofile 10 O - 30 33.4 32,8 16.8 1.72 530 1e3%
30 - 50 8.8 30.1 18. 1 2. 19 G372 158
25 - 90 33.1 3405 16.4 1.54 5040 1-25
Pr&'zﬂe 12 0 - 30 36.8 28.? 13-5 2518 7.& 1‘67
30 - 90 18.9 31.2 14.9 2.12 6.96 1.62
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TARLE ZXVIlZ

CHIMICAL CHARACTER OF THE CLAY PRACRION OF THE SOILS FROM 30 YEAR OLD IDBAX PLANIARION

Pox cent on ovan dry basis Noleooulax ratios
Depth 510, A0, Tap, 510, 5105 540,
(en.) MP3  FeHdy AL 05#Fo04
30 ~-100 28.8 35.7 20,5 1.37 3.74 .00
Profile 14 C-25 33.9 29.8 17.1 1.93 5. 27 141
Profile 15 0 - 30 35.4 25.1 1.5 2. 14 5,08 1.51
Frofiie 16 0 - 30 36.1 2.8 141 2.06 6.83 1.58




PARLE XXIX

CHBAIOAL CHARACYIER OF ZHE CLAY FRACTION OF YTHE S0ILS PROM 60 YHAR OLD T3aK PLANTAZION

Peoxr cent on oven avy basis Holeounlar yriios

Depth 510, ALP; PeO, 510, 510, 510,

(en.) R0,  TeP; M PuTep,
Profile 17 0 - 30 34.2 28,1 15.7 2,07 5.81 Te53
30 - 90 36.3 30.9 16.0 2.00 6,04 1,50
Profile 18 -2 35.0 31.0 14.1 1.92 6.61 149
Profile 19 O~ 25 33.9 36,2 15.9 1.91 570 1.43
Pyofile 20 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

08



PAELE XXX

CHESICAL CHARACTER OF THE CLAY PR CIION OF THT SOILS FRON 120 YEAR OLD T3AR DLARTATIONS

Por cond oa oven ary bsis

Hodeoul-y priion

popth 310,  A10, 510, ) 510,
w. -~
AlEQ 3 x‘eao 3 M.20 3*1?&20 3

Drofile 2%
3(?:?)1\231}{'5 Qeiﬂf 0 - 30 33-0 26-9 2009 6-70 1;59

antation
z%&:esewtﬁ'ign 1)10.!; 30 - go 38.4 27;2 2.4? ‘3; 18 1&85
- glluvium)
Tynfile 22
{Penk faiiuwve asren © = 30 28,8 3‘303 1.43 4.84 1.90
- havd lascrite) 30 - 90 26.4 38,2 1.24 2.03 .95
Profile 23 0 - 25 2.1 34.4 .45  5.04 1012
LFeoond volation g5 100 27.6  38.3 1,22 4.29 0.95
e o ntion 0= 39 1.0 349 147 5.26 1015
- 1[‘:{:8“'&‘5@) 35 - go 25w6 39.6 1016 3063 6083

I8



(1 ?ﬂé‘.".‘!& (840,).  The 910, content of the clay from
the various profiles under examinobion yanges from 25.6
per cent in the second luoyer of p:‘nﬁie *'24 ( m yanr 0ld .
teak: :ghﬁ'tnﬁion) to 39.9 per cent in *khe surface hordzon
of profils 7 (1 Feor old teak ﬂmﬁuﬁm). ‘£he vmm:wn
in the smg content of elay Tron vm sua profiles ﬁoes
not follow any regular pattern and is nod seen to be ,
oorrelated with the age of the teal plentntion., Eub the
olay from profiles 22, 23 and 24 of The 120 yosr old teak
plentetions are relabively poor iu the 510, eondent,
nspaeially. in the lower hordgons {25.6 0 27.6 per cent),
(2 . Alusing (5;%12;635‘.  The osount of 51,0, in %ho clay
- from wvnrdous profiles vangss Lrom 26.9 per cont in the
first lager of profile 21 ( pmae.waﬁoﬁ plo%) %o 39.6

per ocent in the second layer of profile 24 (i@ yoar 03d
teak plantation). The variction in the AL,  contant
of the clay fraction from varioun zmsfi}.ua doen not apmnr
to be affacted by the nature of the vegetation, Eowavez,-. |
profiles 22, 23 mnd 24 a@ntm highaz l-aw:la of Alaaz
(34:3 %o 39.5 per cent) in both the hordzens,

{3 I (?na 3L - The data in @n’fﬂ.m XXV 'ko
XX indim‘m 'eha*!s the 1'32@3 sentent of &2&:& oLy fmcﬁ’ions

from the various profiles ranges from 113 to 18:8 per cente

The highost value is shown %y the seoond horizon of
profile 24 (120 yeox old teak plantation) and the loweat
value by the firet horizon of profile 8 (1 year old teak
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plantation). 48 in the case of 2310, ond AlDqs the
variation in the “9.03 content of clay Srom the different
profiles is lrrvegular and ig not found influcnced by the
oge of the plantntion. The second Asyersof the profiiom: 22,
23 ond 24 of the 120 year odd feak plantations contain
higher emownta of Fa 0, (17.1 %o 15,8 per cont) as compored
to other profiles,

(4) Holgoulow ratiog. The 520,/43,04, 540,/Fo 0y and
smzlnzoB aoleculor ration of the clsy G0 not show any
signifiomnt difference with the uge of the Henk plantation
{Tablen XXV ‘b0 XXX}, The 510,/13. .04 ratio varies from
1.10 %0 Z.44 in al) the soilp studisd, The Lowest rutio
is noticed in the second Lmyer of prafile 24 (120 yonr
old teak plantation) and the highest value in the fivst
layor of profile T {1 yonr old tesk plantatlen).  The
second hordizon of profides 22 and 23 also have very low
sioz/mgoa vatio forr the clayy ViZey 1424 and 1.22 vooe
pectively. %She siﬁzlz‘ezos rabio ranges fyom 3,63 to
9.08 mng of 3102/}3203 varies from 0.84 Yo 1.687. For
both the rntios the highest vilue is obiained in the
Livat layer of profile & {1 year old plantntion) and

the l2owast value ig given ky the seeond horizen of
profile 24 (120 yenr old teak plantntion),



DISCUSSION



 DISCUSBION

&hl &’eﬁﬂ.‘ts of ﬁm preamt inveatigntion
revesl that mum*mhh ahmaa in the morphologicnl,
A phyaim?. and chamienl zamgmms of :fem% solils take
place ns o mmﬁ*ﬁ of ciamnfening af Toreats and
maintoining o pure tack plantotion. However, in all
the pm:!‘ilw ﬂuﬁwﬁ tham fa & close resemblence in
certnin scu ehmetexﬂ.atiw wha.ah is obviously due %o

the sinilm'i'&y in $he wnéﬁtims uder u,hich thegs soils

“oviginally developeds

The presencse ﬂf unweatheyed pieces of
enelos and granite in 'bha iamr horizons of the various
‘ mzuoa io02ds to the mmpk&tm that fimse racks form

the main type of parent materidl of the abila under study.

 The morphological fastures of these 20ils indionte that
all of thom are mmm;r iamﬁtia in nature., Though
typienl laterite beids are m‘h ahtfzﬁ.md in all the maxeag
the presence of red and y@l@m mottlings and the '
 oceurrenoe of iron gonoretions and patches of keolin
olay aro indleative for the Lateritic naturs of thesé
soils, Purther evidencs to their loteritie chavnctexr
1s obtained from the low silicosalusine and silloa:
sesquioxide ratios (1.10 %o 2.44 and 0,84 to 1.57) of
the dlay Iractions sepmrnted from Thom. Some of thom



have & ailicatalumine ratio of noye then 2.0 and
therafore, ncvording fe the definition of Hartin and
Toyne (1927, 1930), thezc soils may be connileved an
nonlinterdtic. Howevery Doychaudhued and Sulnimen (1940)
have nodnted out {that the alifentaluine ratio of the
dlay froction of mozt of tho Indian laterites ars higher
than 2 and hence o striet application of this Jefinition
is not valid for Indian lateritea.

The varistion in the content of sllicn, iron
oxide and nluaing of the sodlds is not found $0 be oOYYe
inted to tho nature of the vegetntion and theve is very
itttle justificotion for the hypothosis that sosquioxiden
tend to covmulate undey She influmnce of n tesk vego-
tation (Pavia, 1940). Furthermors, the chemical chawmctor
of tho oley frastion fwyom the vardous soils under exonie
naticn doce not show any yoguior vardstion oith the sge
of %ho toak plentntion which indicatos that the chemiond
gonstiltution of the alay s not gltered %o say murked
extent by the romoval of actural foreatas and the
planting of tesk. This obasyvelion aloo Toveasls that
Zaterization, which ia the predosinent soll fowming
procesa in the tropios, is not appreocinbly ascgioreted
by these ailvioultural oparabions.

The hiagh propertion of the asesquioxiden both
in the #04i3 snd in $he clay faaotion of profile 22, 23
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and 24 (12 your odd tesk plontotiona) 1s obwiouoly

due to the typiesi ietorite bods noticed in thes at a
very shoilow depth. Howover, the ocourrence of laterito
‘badls in thens profiler is aot to be nitribultsd to the
infinense of wogebabion, for in the profile from the

120 yony old pressywvation pilot such bods aps not found
%0 be present. Heroovor the silleniaongquioxida vatios
of the olay fraetions of Sha anils fvom ths prascovation
rlot avs similay to thnt of the nsturnl forasis,

ke morphologliesl fenturez of the gofls
stndied show that in the noturel foveots the soil sty
emra ir aguslly of the ormmt 4ype in the swrince layer.
Bt this $ype of sell stmcture is found no sove in
sxiotence in way of tho tosl plantstions, The varie~
%ion dn the single volue emnsbents of the soil with
ege of the plantotion alse indiostes thot the physiesl
gonditiony of the s0il have boen markeddy altersd ns a
reguit of deforasintion mnd mbnequens plenting of
tonk,. The surlape s5ils of the vardous teok plantations
exhidis romarkoably hWigher veluecs for apparent density-
and ghseinte spocific syavity md rolatively lower
velues for pore speces wober holding cnpoeity and
pereentage volume oxpanasion then thosa of dhe naturol
foreate. This voristion in tho physicsd congtants omn
be attridbuted to 'bhe\ aifforencos in the orgmiy matter



sontaent of the surface aoils of the various profilen,
Furthor,; the exposure of the surfaee soil by the removnl
of the foreat cover mnd the subsegquent compaction of the
soil by mechmnical disturbanoss during silviouiiural
oparntions might have enuoed this vardation in the
single value consiants, Trisble and Tripp {1949) and
Colthaxp (1960) obsexved sleiler changes in the physienl
proparties of soil conssguont on clearwfailing, ZThe
sppavent density of the aurfnoe soil stesdily inovenses
as the piantation heoomes older unbil the 15th yesr and
thorentier it siighily deevansan, prosuwanbily due to the
inerease in the addition of oxgunic satier Ly the
growing tenk tvecs. It i osuexkable that tho aingle
value constnats of the soil fyum the denk prosarvation
plot (120 yoora old teak plaatotion) show a very close
oimilarity to that of the aoils from the natural
forents. The 120 year 613 toak trees in this plantation
have developed o dense canuopy of folinge, as o rosult of
which the site now yesembles a natuxsl forest with o
high oontent of swgenic matier in the surface horlzon.
The soil ©rom the Seak failuye aven cxhibite the
Wighest widue for appavent density and epeerfic gravity
and the lowest velue for volume expmnsion which can be
attribated to tle presente of very hard latorite beds
with o high oontanit of ivon and aluming in this profile



and also to a lower sontent of organie matiecx due to
the lack of n dengse vegetntional covess Porhaps, the
exposurs of the soil in thie nren conseguent on clente
Lelling of natural Lorests and planting of toak might
hoave vesulted in the hardening of the sofh imbterite
ariginally present ot o vevy shallow depth nnd hence
the failure of the teak troes due to lack of root
penetration.

The clay content of She goil fiom the
natural forests and the 120 yenr o014 %eak Preservation
plot is highost in tho sceond horizon (10 to 30 em.).
But in the profilea from the various teak plantations
the maxinum value for ciny is obaesyved at a depth of
30 to 90 en. This shows that the olay hns boen
transloented to the subsoil in the teak plentations
at a mors yapld rate than in the natural forasts and
the preservation piot. Suech a yapld eluviation of
the clay onon only be attxibuied to tho axccnsive
mechsnicni Aiaturbances to tho z0il onused hy delorese
tation and planting of tank.

/ The ropults indicnte that the variastion in
the lona on ignition of thoe soils ia closely sorvelated
to the viuiation in the ovgemie carbon content of the
50ils. The highest values for both earbon and nityvogen
are odbtninad in the surfase horisons of the natural
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forensts and the preservation plot. fThe orgenic carbon
ond nitrvegen oontents of the soil deorsase with tho age
of tho tealk plantstion up 10 30 yours and thercafter
these tend to inorease in the 60 end 120 yoar old teak
plantations. This is obvicusly becnuse of tho fact
that the removal of tho forost stand Incresses aiy move
sent and facilitaten tho oxidation of soil evganio
natter, By the time o pexdiod of 15 years han alapsad,
practicaliy the wiols of the oxidlonble orgenic matter
whish had acoumlatod undey forest conditions mighd
have been oxidised away, Yhen tho plantation reashes
the nge of 30 yesrs the nddition of orgmunic natter by
tho teak tress becomes propounced, s5 a resul$ of which,
the organie earbon and nityogen otntents of the soll
are geadunily budit up. Halier {1887), Brrenbuvg (1922},
and Trindle and Zeipp 1949) have also choerved wapid
oxidntion of owganls mavtex by the rcaovel of the
fovrest cover., The very low content of oxganic onrbon
and nltrogen in the soils from the teak fmilure sxen
osn be stiritutod to the scerce vegetation present in
this avea, The relatively higher pereecntage of nitrogen
n the lowsy horigens of the profiles fyvom the 1 year
oid tenk plentaiion indicates that the decomposition
of orzunit nntber and the minernlisation and leaching
of nitrogen haove %skten place ot an incrensed ynte



immedintely after slenvefelling of tho forcats., This
1» poapible becanae the thinning of natuval fovests

nennt for clenring gsnernlly otarts 1 or 2 yerys befove
actunl clenrwfelling boging,

The caxrbonsnitrogen ratio of the goils
varies fxom 3.8 %0 12,7. The surface soils of the
antural foreets and tho prosavetion pist ave charnew
terized by & relobively higher rotio which can only be
attributed %o the higheor cmounis of untecvmposed

orgenic nabter present in thes. ke low corboninitrogen

rrtios ohmexved In the lowey horigons may probably

bo due 4o the high infilty-tion of aljxogen into these
ingers, fusnel {(1961) asiziduses such o £4ii in
sarhonsnitrogen ratls to ihe Inclusion of aumonium
dons hedd by the olay in o form in whieh they emm he
diaploeed only Yy tvestmont vith 4 atroeng noids The
noymsd enrvoninitrogen ratic shuepved in the fop soils
of the various tenk plantabions indicates thet the
procens of decompopition of orgenie satier is quito
rapid in thene plantotionn,

The pH walues of the soils show That the
susrface goile of the natural foveste and the prosere
vetion plot eve alightly sove seiéio than the suxrfnce
gsoila of the vorious teak plan¥ntiona. Zhe higher
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achdity noticed any promuandly be due to the secumulation
of orgenie matvey in these noils which may give rise to
orgunde acide duvdng thedr decomposition, This £ éding
ia in confowalty with the oboervation of Requicr (1953)
who found that the romovel of foraeots inerensed the pH
of the 25il by cheokting the subsoguent mecurmmliation of
oxgondie metser, Puller (1955) attrilbuted this change

in pH t¢ the yvemoval of goiuble splts by lenching,

The surfuce layers of the prefiles from the
nutuasl fovests and the prescrvation plot give higher
values for 3?205 which ia soviously due to the higher
amownts of crganio mabter widexgoing decomposition
reaul¥ding in the ninevalismstion of thia elsment. Under
$he iaflugnos of the tank veawbntion, this nuirient
genexally tends o acsumulabe i the sooond horizon. It
42 noted that in all the ook plantationa the oloy
conbend s also higher in 3hls horigon {30 o 90 om. )
dood aud Agavesd {1960) fomd thai soils which contain
o higher mmount of cley and 2il% yelained more phos-
phorus than poile psoz in these fynolionz, IV i
poaaivle that the phosphoms Polensed by wineralisation
in the swfscs layers 1 held up in the subsoils
containing an accumulatlion of olay.

In a11 the profiles wndey study the maximunm
anount of potasmium iz found in the second horlzon,
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The high sodility of potassivm ilons helps say lenohing
of this element from the surface hoxizons end its aowu-
mulotion in the lower layers. ZThe surface soils of the
natural foransts and the prosexvetion plot contain o
alightly higher percentnge of 320 compared to the surface
s0ilas of the tenk plantations., ut when the distribution
of Kzo in the lows» horizone is considered, it is found
that the feak plantations ars richer in this plwmt food
oloment. This acoumulation of Keo in %he lowar horizons
is very maxked in the anse of the profiles from the

1 yonr 014 tenk plantation and it heoomes leag proncunced
by the time the plantations reach the age of 30 yarvs.
The accelerated minerniisasion of potosgpium by the dow
eompoaition of the organic mattoy as well as the burning
of the tree stumps subseguent to clenr-felling of
natural forasts rosulis in an accumuliation of this
«lenent in the lower hoxizona of the 1 yanx odd tonk
plentation, However, appresiable amounts of potaasium
sve easiiy lost by persolation and drainage and
oongaquently in the soils from the 15 and 30 years old
teak plantations the acoumulation of this alement
boaumes less pronounceds This Linding i In agraement
with the observation of Chaly and Roshy (1967) who

found that the soils denuded for 5 yeara contalned
subatantisily higher amounts of potnssium compnved to
the natural forants.
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Zhe auount of both onlofum and magnesiom is
highest in the surfnos 208ls and it deoranses with dapth
in most of the profilaes which con be asoribed to the
accunulation of theae olemonta in the top seil through
leaf foll. Zhe seila of the natural forests and the
presayvation plot adontain relatively higher asmcunts of
theae constituents whioh crmr be attributed %0 the lavger
amounts of iitier ndded into theme soils. As regovids
the influemce of the tesk vegstabtion on theas alesents,
4t is notad thot the Cad znd Hgd contonts of the moil
ave lowsst in the 1 year old tesk plantation and these
tend to inorense with the age of the plantation. During
4he prolonged proscas of thinning and clemwfelling of
the foxents the bases liborated from the decompening
orgrnie aotter got gquickly and preferenticlly leached
down the prefile, sni as g result veiry low velugs nre
roooxrdad for them in the soils from the 1 year old tenk
vlentation. As the tsok trops grow older the addition
of fresh Litter by the lea? fall produccs a alight
incrence in the magneniua and ealoium ocontents of the
#0ils.

DPavis {1940) has expressed the viaw that the
denudation of forssts foilowed by the planting of toak
resulis eithor in the formstion of latorite or the
expogure of the latarite beds oxiginally present ns &
regult of the crosion of the %op 20il. The evidence of

53



the progsent iwegﬁgsﬁim més mgw& to %ﬁa v@m o

held by Zaurte m @mffm (1942) mnd mfma mﬁ N
| ﬁ%ﬁa (1947) that the m&e@w ooourring mar ﬁ&m’b

. _9'4

‘fe&w mﬁ glwtm é.s not *&%;e @%xmieeﬁ %mmfemaﬁaa a |

of vook oy m:!z mﬁ&m ;m% %M@?ﬁ%; m @xﬂg %‘h@
_m&mm nf %ha m&sw%m oy 3&%@%&& samg
ﬂr'im&ux gmseﬁm
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SUREARY AND CONCLUSIONS

A study hng Deen mode of the forest soils
of the Nilembur Divisiony Kornla State, to deteymine
the extent to whioh tho morphologienl, physiond end
chemionl chareeferiokics of the goils are affected by
deforeatntion followad by the maintanance of a puvs
tesk plontation. Profile aites wers selacted %o
ropresent & types of vegetaltion, viz.natuml forests
and tenk plantations of nge 14 15, 30, 60, and 120 yenyp,
Pouy profile pite of dopth 180 cm. were dug in anch of
tho sbove areas. The profiles from the 120 yesy old
$eak plantations reprosent o toak preaseyvation plot
of this ngo,n tenk fallure ares where tenk was plonted
120 yaara ngo, and two plots of scoond yotntion tenk
crop. Tho yesults of the investigetion lead to the
Lollowing Lindinge

{1) A3 tla soils under study rre hasloally
lnteritis in nature. The vaxdations in the content of
silion, 1ron oxide and alumins of the solls me not
found to he correlated with the nge of the teak planw
tation. She chemionl charaéter of the clay fraciions
from the ynrious soils under excaination indiontos
that the conatitution of the olay is not altercd %o
my mrrked extent by the removel of natural forcots
and by maintaining a puwre tesk plantation, These



obacrvntions roveal thnt the procoss of latorization
is not appreciably scoelownted by silvieulfursl cperoe
tiona,.

(2) The varistion in the ainglie valuo
conotants of the so0ila with sge of the plantetion
indiontens that the physisl ocondition of ths poils hna
been morkedly altered ns o yesudt of deforesiabtion and
plenting of tenk, The murface soils of various teok
plontations exhibit remaviebly higher veluss for
apparvent density and abaolube speclific gravity and
relotively loweyr values for poro spuos, weber holding
copacity and peveentuge volume oxpmmsion. Bus this
difference is well pronouncod only up to n perried of
30 yeara after plenting. Tho single value conatonts
of s0llg of the 120 year old teak preservatlon plot
are comparable to thal of the naturel foresta. Howover,
eongidernble compaction of soil ls noticed in the
azeond rotation plota.

(3) The mechanicsd anniysis of the soila
reveels that the olay has boen trensloonted %o lower
lnyera, consequent on cloayeIolling of trses and rlenting
of tonilt.

(4) Az o voosult of deforsstation, thero

has beon a rapid decvease in the organile oarbon andg
nitrogen oontents of the scils up to a peoried of 15 yeavs,
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Thereattor theme sonstitumts tend to inerense In the
30, €0, and 120 year old %$sak plantationn. Profiles
from the 1 yaar 0id tenk planiation ocontain considerabdly
higher maounts of nitwogen in the lower horizons. The
surfree nolls of the naturpl foveats and the 120 yosxr
o0ld tonk pressvvation plot aszhibit higher veluss For

o8 rutio. In all the profiles tha (/N milo daarenazos
with depth,

{5) ‘%he swrface soils of tho naturnl
forests and the prasexvation plot are slightly more
asldlio than those of the varioua toak plantations.

(6) Relatively higher amounts of PO ave
obiained in the surfnoe layors of the natural forests
anid the preasrvation plot. As rogards the influence
of the tonk vegetation the genernl tendenay of this
elenent is Yo mocumulnte in the seoond horisins
{30 to 60 en.).

(7) In all the profiles under study the
uoxinum swounk of Keo 13 found in the gooond Lnyers.
The surface noils of the natursl forouts and the pyoe
sarvation plot contain alightly higher emounte of
Ej0 than those of %he various tenk plantations, But
whent the distribution of this eloaent in the lowor
Anyers is considered 4t is found that the tank
plantatione ave richer in this constitusnt. This



§8

acenavlation of K20 in the lower horigons is veyy
asrked in the case of the profiles fyom tha 1 yosr old
taek plantabion and it becomes less pronounced by the
time the plantation renchien the age of 30 yeors.

(8) Caloium and mognesims contents ove
highest in the surface soils end thene elements
deevenge with dopth in most of the pyofiles, Solls
fyon the natuval fovests and the preservation plot
oontuin relatively highey ausounts of these nutrlents,
Cleoxfoiling of troes resulls in approciable loss
of tuese Slewanis from the soil, but with the
suintenenos of {calt vegstution for perisis of 15 - 120
yonra ¥he status »f these clesenis in the soll e
gradunlly restored.

he rasults of the Investigation lend
%o the oconclusion that clean-falling and planting
of teak do not mocelernte tho process of steriuation
but may cmise o tenporayy impoverishment of the soil
and n hardening of the iatoritic mslerdal originally
prazent.
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