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As long as man depended uwpon hunt-
ing, fiahiﬁg, or the resources afford—
ad by wild fruite and graina for his
subalstence and te the chance atona
picked up along the rivers for hie wea-
pong he wae practically witheur influ-
ence on the asil. When, however, he
learned to use fire and took the leong
atap towards tilling the earth in or -
der to Inereass and stabilize his food
‘eupply then his dependence upon soil
and kinde of scil bacama Increasingly
important (6). Probably the primary
intereat of man in solls continuea to
reat upon cthelr capacity to aupport
~ plants that are useful for food, fibra
and shelter. Thua, much of the sclence
evolved around the study of soila has
been pointed toward their utilizatien
More recently, studles

in this way.

gahow the need for aoil information for
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non-agricultural purpcses such as det=-
armining suitabilivy of foundation ma-
terial for enginmaring structuree or
storage hasins for water, and cthe ip=
portance of aoil as a part of the land-
ecape which adds besuty to the surroun-

dings (%),

WHAT 15 A B0IL

The word "soil" is like tha word
"men". It is a collactive or gemeral
term that includes all kinde of soils
yet it haa different meaning for wvari-
oug peracne, To the house wife 1t 1a

the dirt in the pot or garden and is
.agaential for the growth of the flowers
which and sc much beauty_tn the hnme.l
To a child it ia a pleagant place to
play. A geologiet often thinks of soil
48 thg locee materisl that ;nvara the
racks he wents to aes, Hheréaa the an-
gineer looks at soil ap & raw material
thet may have to be moved to bufld a

foundation or dam or managad in spmcial

waya as road bed material,
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Te che agricultursliat perhaps the
mopt gimple definiticn of soil is that
it 18 " the natural madium for growth
of land plants ". (9). It is a foot-
hold for planta grown by mankind and
conalste of the continveus or nearly
continuous yet variable 1aoﬁe mantlae
covering the land surface of the earth.
A poll eclentlat recognizes many kinda
of soile and thinks of seil individu =
als s¢ he may define a seil ag "a na~
tural body occurring on the sarth's
surfaca, supporting plants and consis-
ting of wineral and organic materials.
It i8 characterized hy related heri-
zon}-reaulting from ﬁhe interaction of
alimate and vegetatlon on varioua pa-

rent materials over varving peridds af

time and modified by local relief'.

411 anila, 1ike men, are not tha
game &g can be sean from differences
in color {one =of many ecil characteri-
iotics}y. For éxample. gome aolla may
be nearly black on the asurface as in

parts of the Central Plain or coastal

areas of Thalland, they may be browvm
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a3 In parts of Hakhon Rathagima prov-
ince, or they may ba red as near Fak
Cheng. - Soils aleo vary in éepth, ba-
ing thick in emooth valleys of major
tivere and in the Central Plain, or
they may be very thin as they have de-
veleped on ateep slopes naar the moun=
taine (2). The silze of individual
graing of aoils alec variep considera-
bly, ranging from sand +o silt to fine
clay. The proportion of sand, ellt and
clay determinea the soll cextura and
thias, plue chemical and phyailcal com~
position, deteyrmines to a large extent
the properties of the aoil and thuos

ita weefulnege in productlon of food

and fibre.

Altheough the aoill covering of the
earth 1a far from uwndform, many Indivi-
dual golla have certain characteristics
in common., A soll sclentist by pbserw-
ing theee characteriatics can evaluate
the soils and Ldentify them, FEvery
goll has a profile or croes section.
When this profile ia cbaerved it is not-

ed to conalat of a successlon of layers

extending dowm to loose weatherad rock
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or othar underlying meterial (eee Fig-
ute 1), This succesaion of leyering:
narr;aa within iﬁa&if ; racof&-df'ﬁish
tory of development of thie particuiar
aoil, Figure 1 illusirates a theora -
tizal soll profile whereas Figures &
and 5 are photos of actual aoll pro-
filaa nf.the Zing Burl and Hlong Chack
aaries. The photo on the cover of
thiez bulletin is of the Bang Lamung
sarias found in ecutheast Thailand and
ghowe both the acfl profile and the

landscape on which the soil has devel-

opad,

It 1a important to distinguish be~
tween "Land" and "Soil". Land i@ =
pleca of "resl estate” or an area on
the earth’a surfaca with apecific man
made bhoundaries. éuil is a naturgl bo-
dy that forms a part of the lendscape.

{Figures 2 snd 3).

HOW SOILS ARE FORMED

Bolls are compoasd of mineral and
organle matter materiale and living

forme. They result from action of eli-
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Figure 1. BSketch of a theoretical soil profille showing major horizons,



mate (rainfall, temperature, etc.} and
plante with aamociated ocrganiams on
parent matarialn,'ovar a perlod of
tima, This action is greatly influan-
ced by the relief, or alope and shape
of the area. Where these five factors
{climate, plante and animale, parent
materisls, time, and relief) are the
pgme, the soils will be the same, All
of these factors are interrelated. Be-
cauea of their interaction and hecauee

they vary widely, many diffetent kinds

of anila hava developed.

For example a ateep Aarea allows
the rain te run off and thus may cauae
g shortaege of water for plants, slow
chemical weathering, and may cause the
goll to be thin because of removal of
material by erosion. Temperatura and
mpisture {eclimate) influence tha kind
of vegatation; for exampla tundra vew
getion is found in cold areas wheraae
banenes grow only In & warm moiet c¢li-
mate; cectl grow in a dry hot climate;

and paddy rice fg cultivated in warm

wat arens,
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Parent material influencaes
texture in that eandy moila are farmed
from certain sandetomes and granites
while clay aoils are develaoped from
Jdimestons, ahale or basalt. The soil
fertilicy or chemical composition 1a
algo influenced by parent material as
modified by climate snd age - which
affect the degree of weathering. The
végatation and climate as well as pa-
rent materials influence ecil colora.
In thie way farious kinda of soll are

often related to each other aas for ex~

ample, by common parent materials.

Thus, an aspcciation or catena of soile-

may he found on a glven parent material
(for example colluviumfalluvium Erom
11mentnne} with each kind of sofl dA1f-
fering from the othera primarily in
drainage, elope, color and texture.
Figure 2 ahowa such an aesociation -,
Fak Chong, Lop Burl and Tha Tako.

Othar agsociations ara {1luattratad in
Figure 3 showing the Chan Tuk-Phu Sena-
Alluvial Complex developed from gra-
nite and the Borabu and Slope Complex

developed from sandatone.
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Suila consiste lhrgely of diainte-
gratad and more or leae dacomposad
rock material, wstrally containing va=
rying amounts of organic meterial plue
alr and water. A soil i3, however, an
orgenized boady with specific cherecte-
riotica that indicate 1lte stage of de-
valopment from birth (when plante
firet take root In a disintegrated

rock) to old age f{when it 18 sc strong-

.1y weathated and lsachad that che

11

growth of economic plants is diffienlt].

Spil formatien or develepment pro-
cegeds in steps or stagea which are of-
ten ovetrlapping and varied in vate,
fhé two major steps, are the accumula-
tion ﬁf parent material {from weather-
ed rock or organic material such as
peat dePoﬁits) and the differentiation
ﬁf horizons in the prufiie. It i& not
possible to include here a disaerta-
tion on aoil dévelnpment. To zay the
1&&3%, it ia complex and varied (1),
Huwev?r; 1f wa look at a developed
goll~one that 1e ready for u;e in the

production of economic plants ~ we can
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ascartain gome of the maln cheractari-
stice and thelir significanca to, first,
identificecion; and second, use and
managament. Let va refor fo .anh exam=-
pla soil (Fak chnng ailey clay) - one
that 1s intermediate in development

and showa a nermal profile as illuacr-

ated in Figunra 1.

This soil profile consiste of la-
¥&rs, one below the other and approxi-
mately parallsl to the land surface,
These layers are uaually.refarrad to
g8 horizone by eoll sclentists. The
horizons differ In one or more proper-
tiee such aa coler, texture, étructure,
cenglstence, porosity and reaction,
Theae varlous horifzone are didentified
and teferred to by kind baaed upen
their important characteristics., In
addition the principal horizons may be
aubdivided, Bhaically there are usual-
ly 3 horlzons as fllustrated, that are
degignated as 'A' 'B' and "C'. A few
grlls may lack certaln of theas hori-
zens due to eilther misuge or truncat-

lon by erosion. In gome cases {very
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young solls) theie may be only an A
horizan ﬁr an *A' and a ¢’ hotdzon
and in other instance ;:erodad s0ilE)
there may be‘ﬂnlf a 'BE' and 'G" hori-
zon or even, in extreme cages, & 'C’
herizon. .h}sn in some case a eoil ho-
rizon ney be thﬁFk or thin; aome are

na moye than g fraction of an inch

vharaaa ntheru_nte aeveral feet thick.

Figurés'ﬂ and 5 show actuai prhoto-
grapha of soil profilaa. In Flgure 35,
the Klong Chack ia a reddish soil hav-
iné a dark reddish brewn A horizem
sbout 30 ocm thick overlying a red to
dark red clayey'B hotizon to 70 em
then a grgﬁallf:clayey.ﬂ horizon of
calluvial material, The B horizone
has & fiueiﬁluqky Btructure.

trast the Sing Burd soil (Fig. &) 1a =

datrk eoll developed from alluvial mat-~

etial. It has a granular_vary dark
gray surface that Forms wide ;racka
when dry. The B horizen le dark gray
and has wadga ahaped aEfucture: The.c
herizon, below 100 cm, hag no definite
atructure but farna iarge haxd blocks

when drvy.

In con~ .
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Tha A horizen or tha uppermost la-
yar ia'the ona In which there is tha
graatast cunnapﬁrntinn of plant roots
and as a rplae the greatest soncentrs-
tion of plant nutrients. It is 2 part
af tha.noil in which bacteria, fungi
and emall animale are mosat plantiful,
It usually hae the higheat organic mat-
ter content and i the horizom that is

moat aubject to damage by misuse or

eroalion,

. The B and C horizon contributa to
the water and air regime of tha totgl
a01l, may act aa a reservoir for plant
nutrients and contribute to the plant
environment by furnishing a place for

the deap roote,
HCW ARE 301ILS IDENTIFIED

Socils are natural bodies like plant
plante or parsons. Each one ia diffe-
rent from all others, thﬁrefore, il
scientiseca give ench soil a name, By
custom, scil namey are chosen from
names of towms, rivers or arher Ee0gra-

phical places near the site where tha

aoil 1e first Tecognized.
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Soils are identifiad by the num-—
bar, kind and naqﬁence of horizons fn-~
cluding the chemical and phwaical cha~
racferiatica ﬁf aach horizon, plun'
guil atructura, texture, color, coneie-
énncu and other chservable features,
For example, one soll found in the
Cantral Plain (Saraburi clay) consiste
of a dark grayish brown clay surface
{4 horizon), underlain by a m;re brovn
yet mottled clay aubsell {B horizen),
and agaln underlain by a dark .grayish
brown mottled clay containing black
concrations (C hut‘izun]_. The soll is
slowly permeable, forma wide cracke on
drying and tms & relatively hard sur-
faca whan dry.

When wet 1t Is sticky

and very plaatie,

A azecond kind of aoil aoveh ag one
near Kalagin (Roi Et zandy loam) may
havé a light gray sandy loam surface
{A horizon) underlain by a light brown-
igh gray ciay lesm (B horizon), and by

laterite gt depthe of 1 mater or more,
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A third kind -of soil found naar . .
Pak Chemg (Pak Chong ailcy clay) may
have a dark reddish brown eilcy clay
purfaca (ﬁ hutiznn}, underlain by a
datk red clay (B horizon) underlain by
ahalas yet influenced by the limestone

of nearby formatioms.

Theea anils vary greatly in their
identifying: characteristics and auita-

bility for crops.

After the varioua solls sre ldenti-
fied iﬁ.ia napéaaary to locate aach iﬁ
fﬁlqtioq.tﬂ.ﬁﬁhars and to ﬁh& landa s
caéa.. Thug, Beil sutveys are ma&a {8y,
In .a auii survey boundaries are placed
uﬁoﬁ a bane-map daliﬁaating éhe araué-
df éanhlaﬂil. Therefore the_uaef of a
goil map ﬁan know whate each soll is
lecated and can plan the use of the
various kindﬁ in the most afficient

" manner, It mﬁét be raalizad that
anils, aa natural bodiee, grade into
e;ﬁﬂ'dthef“aﬁﬂ the boundaries may nat
be gharp. Alsc thare may he inclusiuﬁs

within one area of small amounts of

another sail. The area drasm on a
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sodl mnp.raﬁHGSant:;he hest:apptnkﬂma—
'tiuﬁ-nf the ecdls iﬂnﬁhé area thad cen

- ba. mada; at T_ti'ﬁe.-'u'nznl e -l'ming Sused.

4 Boil auch aa the Pal Ghung se— :

riaa iu e "taxonomic unit".

N

mic unit e the ideal of the specific

A taxnnn-

kind of anil_and ia the conceapt used
for clesaification. - For claasifica=

ticn purpnees it s described axactly,
However, as taxononic unics aimeat, pe-
ver acour in ﬁure arees the ﬁaﬁpiﬁg

unita may haye_inclusionn. Bach TMApp-
ing unit is named after the seil that
le {te major cnnponent An area mapp-
ed as Pak Chong series might be 85 per-~
cent Pak ﬂhung with the ram&inder.in

other related but.unlike series.

A Boll sclentist by observing a
soil profile can not only rg;ugnize
the soil bgt hé CHT aisu idantify MANY
of its chemical apd phy;ical charaétf
eriatics. For example, in Ehe firset
profile'describéd abova mutElea weré:

observed,’ These are an 1nﬁicatinn
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that the sell containe excess water
during much of the year. This exceas
waker lg luwportant for rice production
but creates problems in acil manage-
mant aa well aa in the cholce of up-
land eropa that tay be grown, The soil
sclantiar often cellecre samples for
lgboratory analysis to cenfirm hia ob-
gervations and to maintain hia gtand-

ards of evaluatiom of the warious eoil

characteriatics,

Individual acils (taxonomic units)
arz grouped in varlews waya to help
acientists and other usera of socila to
remember them. Like people; soila may
be ldentified by a Great Soil Group
(comparabla to a Race), then into suk-
groupe (compereble to & Mation), next
a family, enil series and seil type.
Tha basilec unit of ¢lassificacion in
detailed eoil surveys 1a the goil se=
ries {example "Puk Chong series™).
Huwevér the soil aaries may be subdi-
vided inkto eell types and &ofl phases
for preclae evaluations of an area,

One soil type differs from another

type of the same seriea only in tex-
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ture of the surface soil, Sell types
can bq-subdivided into phases depend-
ing upon varifation in characteristics
auch aa alope, degree of erosion, sto-

niness etc, which are impartant to the

use and manggememt of area.

WHY EROW YOUR 301L

It iz very important to the farmer
who has to produce fFood or fibre for
hie famiiy andfor toe sell at a cost
competativa with other Farmers on che
world market to know the kind of soll
with which he is working. By knowing
the kind of scil on hia farm and the.
kind of acil on a research or demons-
tration farm, the farmer or agrienltu-
rel officar can diractly apply informe-
tion from the resezrch farm. Tt allows
for depeandable exchange of agricultural
experience from a known or conmtralled
condition to an area of aimilar aoil
(5), 1In addition the farmer should
know gome of the physical and chemilcal
characteristics of his soil and how co
best ma;age and conserve it for meximum

production. In this way he can deter-
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mine when his solle need fertilimét or
which areas need contour plenting, tar-

tacing, cover cropping, etc.

-Basldes the farmer, the agricduliu--
ral officer should know the soils in
the araa fn which he is working, - This
can halp him in planning and developing
maaﬁuf&a for improvement nf_agricuitu-
ral production which he can share with

the farmer (7).

As mentioned in the Introduction,
soila are vged for many purpossa oiher
then the production of food and fibra,
We live on the enil, wa place our bull-
dinga on it and often use 1t as a buil-
ding_matarial, and as etorage basing
for water (4)., Properties of vatriocus
golle affect thedt weilization in many
ways. A aoft clayey soil developed
from marine deposire (Ayutthaya clay
loam of tha Bangkok Plain} regquiree
deap fouvndationa to aupport buildings,
A peorly drained aocil (one having Low
_ patteabllity) causes difficulty in reoad

buildinga, eirpert constructiom, and
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aa a hm glte because of the proklem - RN S‘itl"'l’l.ll?‘@uldﬂ{qmﬁﬂgnﬁﬂﬂﬂﬂ“}1u1ﬂ

of excess water (3). Sandy sﬂilg. mhy tﬁunﬂu;aqnﬂ {3) fF"I‘H.‘I."I5“'IE.IE."I"I‘I#ﬂf‘lﬁlﬁf\i

be shifted by wind and often caver - Aew T lunvasoumwt e rmt_%ﬂ}ﬂﬂur:ﬂ 14

roade or damage irrigation installia- 98U g wla Auivilyauna9iineaas suad

tions. BSome kinde of clay soils may Ldllﬁﬂlﬁﬂﬁﬁ‘?ﬂﬁﬂﬂﬂlﬂﬂﬂ ‘I’l"l'l.';;[mullﬂs

shrink when dry and swell vhen wet 4 M3INYB9R1AT FUAN Fra18emele fad
causing roade and foundationa l;ﬁ break. ‘"LJI"l‘]I'I iﬁliiul_.ﬁﬂ 1ﬁﬂé,éuﬁ117ﬂ HTEI'UH'Q 'mﬁu_
Thus enginaers as well as many others ﬁ'qa“ﬂﬁuﬂq sn 94 gﬁ'rrﬂﬂmﬂ 94F% 'dqﬂﬂ’lt'f
benefit by knowing the kinds of soil U3 u‘iuﬂu#‘[ﬂuﬁaquﬁ‘t#a“l;'lun1515&141.:&&
with which they are working so that Wiipdt s Ea‘l‘lﬁﬂﬂ‘i’mﬂﬂﬁ%ﬂ.

aach sof]l cen be used in the moat effi=

- elent manner,
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