
T HAILAND FOREST SOiLS 

by 

P. Bloch J.11.sc. Fo1·estry 

In his book , The Silviculture of Indian Trees, 'l'roup 

states that 'l'eak occurs natural1y in areas where the annual 

rainfall varies between 30 and 150 inches. 

In one district of Thailand near Prae, the T eak grows 

magnificently in spite of the fact that. the rainfall is h er e near 

the lowel· end of the scale, -about 50 inches only. It would 

appear ther efor e, that T eak loes not need such h eavy precipita­

tion if other conditions ar e f avourable. 

The question as to what other conditions ar e essential 

fOl' the growth of fir st class quality 'l'eak has never been 

dccit:led, and furth er investigati on is necessary in order to 

supply the answer. It is hoped that the following may contri­

bute to the existing knowl edge and help to est abli sh the nature 

o:l' other important factor s . 

Given good h ereditary properties it i s eviden t that 

climate, soi.l and vegetation must play the main part in producing 

well grown trees. In th e following each will be consider ed 

seperately, and an attempt will be made to trace their r eactions 

upon one another. 

THE CLIMATE is probably the most important factor 

in the development of the soil. The diagram on page 4G 

shows the most important factors of the abovem ention erl area. 

November December J anuary February and March are dry 

months, they are also compar atively cool. In April the tem­

perature rises sharply and there ar e some showers. 'rhe rainy 

season begins in the middle of May an d lasts to the middle of 

October, the total yearly precipitation i s 127 0 mm. 
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SOIL: 2 soils were selected :for analysis: 

1) Teak Soil . From the top of IIui Laboen Block 

V.-E.A.a. Concession East Me Yome Lat. 18° 10" North. From 

very good mixed Teak forest (Plate Ill, figs. 1 and 2 ). Ther e 

\vas no sign of erosion. Sample A was taken 10 cm. below the 

surface, sample B 100 cm. below the surface and sample a 
160 cm. b elow the surface . As samp] e a still contains roots 

and humus the r eal C horizon was not reached. The samples 

were lrawn on the 13th of February 1954, that i s to say during 

the dry season, and the soil was described as very hard. The 

colour in all 3 samples was, in dry condition, gr ey \vith only 

slight variation in colour with depth. Stones 5-10% of the 

volume of all 3 samples were not included. 

2) So'il j1·om mixed Dec•iduo·us non 'l'eak bea-ring !u?'est (in 

Thai language Pa Pae ). The upper stor ey consists of Mai I-Iien 

( Diptm"occt?·pus obt-tts•ifolitts TEYSM . ) and Mai 'l'iing (Diptm"oca?·­

pus t·ube·rcttlattts ROXB.) but Pentacme and Shorea species ar e 

also found in thil:! forest type, which is said to cover about half 

of the for est clad parts of Th ailand and which is by far the 

most common in central and north Thailand. In Bur ma the 

type is r ecognized as Incl ain g. The following description i s 

taken from ·'Siam Nature and Industry" issued by the Ministry 

of Commerce ancl Communications Bangkok 1950. 

"The general appear ance of these fo r ests is open, grassy, often 
approaching the Savannah type of forests. The trees a re scattered and as a 
general rule of medium or small size both in height and girth.- These forests 
grow on well dra ined porous soils which are generally formed by the decom­
position of Latherite. These soils are either red clay, reddish or pinkish 
)oams , reddish or white sandy soil and sometimes of poor rocky composition. ­
Undergrowth con s is ts of lon g grass or scattered bush es. These forests are 
burned regularly every year, nevertheless natural regeneration occ urs fa irly 
plentifully and often luxuriantly. T h e seedlings and yo un g trees are burnt 
back every year , but they recover and after a few years establish themselves 
and become part of the forest crop". 

'l'he idea \Vas to get a really represent ative soil sample 

from this very common type of forest, but it must be a lmitted. 

that just one profile cannot r epr esent the soil conditions in all 

Thailand's Pa Pae. 



48 P. Bloch 

rr he prolilc was described as follows:-

A. Horizon very h ard (as cement ), dey, no stone, colour 

grey 15 em deep, Sample from 10 em. depth. 

H. Horizon porous, wet, no stone, colour greyish brown, 

darker than the C horizon. Depth from 15 em. to 140 em., sample 

from 1 m depth. 

C. Horizon ver y h::tL" l (as hardpan) moist, colour brownish 

gr ey with many small r eddish spots, n o stone, sample taken 

1,70 m depth. 

The samples were carefully analyzed in the l aboratory 

for Agricultural Chemistey at the Royal Veterinary and Agricul­

tural College in Copenhagen , by th e writer, nnder the guidance 

of Professor Tovborg J ensen and his assistants . In the fo llowing, 

the 2 soil types ·will be compared feature by feature, in order t o 

make the differ ences and / or similarities clear. 

Particle size distribution \vas investigated by the 

Andreasen Pipette method aft et· dispersion in 0.002m Natrium 

Phyrophosphate Solution. 

The follo\ving table shows the r esults :-

rrcak A Teak C Pa.Pae A PaPae C 

less than 0.2mm 93% 9t1% 69% 75% 

, , 0.02mm 79% 84% 27% 47% 

,, , 0.002rmn 42% 57% 7% 27% 

In the Teak ,'::J'oi l the mec hanical composition was fairly 

homogen ous throughout the whole profile, 93% to 94% of the 

fraction under 2mm was less than 0.2mm and 42 to 57% belongs 

to the cl ay fnteti on i. e. less than 2 thou sands of a rum. Thi s i s 
a clay soi l acco1·ding to t he classiH cation method developed b y 

the U.S. D epartment of Agriculture. In spite of th e high clay 

fracti on the soil is well drained. 

In the P et Pae 8o'il th e mechanical propcl.'ties wer e ver y 

diifel'ont. The A Horizon had only G9% l ss than 0.2unn , the 

r est was coarser mat rial, and only 7% belon ged to the clay 

fraction. This soil fa lls according to the above-mentioned 
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standard method under the designation of sandy loam. The C 

Horizon 160 cm. below the surface had 75% nnd01· 0. 2 mm and 

27% in the clay fraction ( i.o. under 2 thousands of a mm, soil 

class sandy clay loam). The condition in this profile seems to 

iu<licate an erosion, but also a removal of the clay fraction from 

t h e surface layers and an accumulation oi' this clay i'raction in 

a hardpan below, making this l ayer so dense that it stops the 
water percolation . Hence the ·wet con dition of the B h orizon. 

Also sh eet erosion i s evident here, and very rapid. Small sticks 

and stones are left on mounds and the surrounding soil i s r emoved 

by rain spl ash . As small sticks do no t survive attacks from 

t ermite and decomposition more than a few years and the mounds 

they cover are often an inch high, the erosion in these forests 

may amount to one haH of an inch per year on slopin g g1·onnd. 

Oet1"bon, Humus, N1:t1·ogen. 

The Carbon content was found by the Ter Meulen appa­

r atus, and thE' humus content calculated by multiplying the 

carbon content by 1 ,7~4· . rrhe Nitrogen content was fonucl by 

the K:i elc1ahl method. 

rrEAK SOIL PA PAE SOIL 

A B c A B c 
Carbon% 1.97 0.89 O.G2 0.78 0.0003 Nil 

Humu s% 3.39 1.53 1.07 1.34: 0.0006 

Nitrogen % 0. 204· 0.120 0.188 O.OG1 0.0156 0.02 57 

C/N 9.67 7.42 5.70 12.7 not investigated 

'l'he figures show a surprisingly high humus content in 

the T eak soil. 1.6 m below the surface, the humus content i s still 

1.07% whereas the Pa Pae soil contain s only 1.34:% humus in the 
top l ayer and nothin g below. The C/N r atio indicates a rapid 

decomposi tion and nitrification ever ywher e except in the Pa Pae 

topsoil, where the ratio i s 12.7. The C/N r atio i s very low in 

the deeper layer s of the T eak soil indicating that plenty oi' 
nitrogen must b e freely available to the roots. 
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Silicates/Sesquioxides (Lath eri tes La t hosols) I n or cie r 

to clarify t h e terms Later ites and Lat.hosols, a sh or t expl anation 

m ay be necessal'y .'~) 

Lathosoli :;~ation in a process goin g on in most tropical 

soils with a medium or heavy rainfalL The silicat es ar e 

decomposed an d dissolved in rain water con tainin g carbon 

clio:xyde an d t hus leached out. 'rhe sesquioxycles (Al, Fe)20 3 

r em ain in h y dr ated form usu ally finely disper sed and for ming 

t h e main par t of t he cl ay f r action of t h ese soils. The degr ee of 
Si 0 

L athosolization may t hen be expressed b y t he rat io 2 
. . ( Al ,Fe)203 

A t ru e fully developed Lath erite i s recognized by a l ayer of 

hi gh Sesqui oxyde content in t h e B horizon , which , if b r ough t to 

t h e surface, d ried an d oxydized, fo r ms the well k nown hon ey 

combed r eel stone used fo r building. Thi s fo r m is common in level 

ar eas '\Vith al te rnatin g d r y an d wet seasons, and i t i s supposed 

to be fo r med in t h e r egion of the c l~anging water table. I n the 

hills on sloping g t· otmcl t hi s l ayer i s not f ound, so in t he hills 

it i s more convenient to use the ter m Lathosols fo r t h e r eel soil s 

fo und th er e. In t h e st an dar d analysis the soil samples wer e 
fu sed toge ther with Na and K carbonates, treatecl wi t h strong 

h yclrochlori cacid, and the :De and Al pr ecipitated as h ydr oxides 

in the d iluted solu tion with ammonia. The result was as 
foll ows:-

TEAK SOIL PA 1PAE SOIL 

A 0 A 0 

Si02 G1.7% 57.R% 89.4% 90.3% 

(Fe,Al)
2

0
3 24·.G% ~\ 1.0% 3.5% 8.9% 

Si0 2 
2.5 1.8 25.5 10.1 

(F e,Al)20 3 

* ) cf r . Lyon Buckman & Bra dy ; The Natu r e and P roper ties o f Soil.­

Ne w York 1950. 
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This shows t hat the Teak soil i s a typical Lathosol 

whereas in the Pa Pae soil, which i s often loosely ca11ed Latherite 

soil or .decomposed latheri te, the lathosoli zation i s not cv iden t. 

Also this feature points to erosion of the Pa Pae soil. 

A speci al an alysis was m ade of the clay haction of the 

'l'eak soil. The clay fraction (under 2 thousands of a mm) was 

separated from the rest by centrifugation and directly treated 

with strong H ydrochloric acid. The Si0
2
/ (AlFe)0

2 
was then 

separated as mentioned above. The r esult was :-

TEAK SOIL 

Si02 A B 0 

(AlFe) 
2

0
3 

58.2% 62.7% 61.0% 

( AlFe) 22.1 ~£ 20.5% 23.5% 

Si0
2 2.ti 0.0 2.6 

(AlFe)
2

0
3 

Phosphates (Milligram per 100 g. soil) 

TEAK SOIL P A P AE SOIL 

A 0 A 0 

(Raw soi 1) freely available 5.83 7.00 8.32 5.1ti 1.83 
I 

(Heat Treated) total phosphates 30.0 21.0 15.0 not investi gated 

The analysis indicates that there is a good supply of Phosphates 

in both soils in the A horizon; but in the 'feak soil the imme­

diately available P hosphates increase with depth, wher eas in the 

Pa Pae soil t he deepe r layers contah1 only little phosph ate 
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pH 

Adsorbed Cathions 

milliequi val en ts 

per 100 g. soil 

Calcium 

Magnium 

Kalium 

Natrium 

Total 

Adsorbed 

Adsorption capacity 

Saturat ion 

P. Bloc h 

R eaction and adsorbed Cathions 

T eak Soil Pa Pae Soi l 

A B c A B c 
G.38 7.01 7.95 G.55 5.95 5.49 

15.2 18.7 19.6 2.4 Not investigated 

3.9 0,3 0.7 1.9 

0. 29 0.30 0.25 0.15 

0.10 0.10 0.10 0.05 

19.59 19.40 20. 65 4.50 do. 

14.5 7.1 1.7 2.85 do. 

34.09 ~G . 50 22.35 7.35 do. 

5G% 73% 92% 61.% do. 

The T eak soil i s neutr al at the surface, growing slightly 

alkalin e in depth, wher eas the P a Pae soil i s n eu t r al at t h e 

surface becoming sli ghtly acid below. 

The adsorbed hy drogen ions ar e no t directly f oun l b y 

analysis but calculat ed under the assumption that a pH of 3,8 

would mean that all absor ption capacity was satur at ed wi th 

h ydrogen ion s wher eas a pH of 8. 3 would m ean that the fnll 

absorption capacity was satur at ed wi th cathions. 

For a tropical Lath osol t he Cat hion absorption capacit y 

as well as the cathion satu r ation is high in t he T eak soil. 'l'his 

i s significant, in fact it may be the most importan t condition 

requi r eel in a good Teak Soil. 

These an alyses sh ow a great differ ence in si t e quality. 

On one h and the quite r emarkable Teak soi l. This i s deep wi th 

a high clay fr action, good permeability and high porosity i.e. 

ability to l et the water pass in and be r etained, suffic ien t 

content of ph osphat es, pot assium, nitrogen and h igh cat hion 

absorption-capacity and saturation. 
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On the other h and the poorly developed or badly 

degraded Pa Pae soil, a h ardp an dense enough to stop the water 

and to render the upper l ayer s waterlogged during the rains, 

this m akes it difficult for the roots to penetrate to the deeper 

layers f or water during the dry season. Ther e does not appare 

to be a r eal deficiency in phosphates, nitrogen an l potassium, 

and the son i s able to support a forest vegetation although a 

lJOOr one. 

The fine T eak soil does not show any sign of shifting 

cultivation; i t is rather far r emoved from old settlements and 

it has probably been under fores t perpetually. 

The degraded Pa Pae soil, which may be alluvial, lies 

near an old settlem ent along the Me Kami river and has 

probably b een used fo r shifting cultivation until it was so 

impoverish ed that it WtLS no t worth further clearing and 

cultivating. Later annu al fires during the dr y season s hav e 

killed the h erb aceou s vegetation, leaving the soil bare and 

exposed to erosion by the heavy shower s at the beginning of the 

rains. 

Analysis of 2 soil profiles only is n ot much on which 

t o base far r eachin g conclusions . However , the r esults support 

other observations in forming a picture of the ecological develop­

ment of the f or ests in the area which I should like to offer: 

Some thousand::: of years ago the people living in this 

area were probably few in number, they may h <tve been Sakai, 

Semang, Phi T ong Luang or oth er now vanished races, we shall 

n ever know. The probabilities are that these people lived in 

small groups as. hunter s and collectors. The 'l.'hai and Meo were 

still in the souther n part of China, and there w as hardly any 

ext en sive ag1·icnlture in the area. The people used fir e fm• 

cooking and warmth, but the ext ensive mostly evergreen forests 

then covering the country, do not easily catch fire from small 

i solated cooking fires. 

How and when the 'fhai invasion occuned is nncertain, 

there seems to have been several waves, but the 'fhai way of 
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living wust have changed conditions thoroughly, slowly to 

start with, and accelerating towards our time. Agriculture 

necessitated clearing, cattle needed gr azing, and fire is the 

quickest method of attaining both ends. 

With permanent rice fields along the streams and 

shifting cultivation on the edges of the settlements these new 

conditions spread. The old settlements gave birth to new ones 

along small streams deepet· in the forest. At the same time, 

Meo, Yao and Karens and other hill people moved in. They 

started a similar process in the hills . The fires, started by 

shifting cultivation ancl ext ended by the cattle herdsmen, 

penetrated every year a little further into the ext ensive ever­

green for ests and there changing the conditions made it difficult 

for the everg1·een species to reproduce their ki.nd. 

Until then the Teak must luw e had a hard life as it is 

a light r equiring species. Only small local changes in the 

forest can hav e given it a chance for r eproduction its kind, for 

instance the gregal'ious flowering of a Bamboo followed by 

dying of the old stump · over a ce rtain area. The fire must 

have helped the Teak to spread. By and by large areas of 

good deep soil rich in humus, produced by the evergr een forests, 

which had been undisturbed for thousands of year s became 

available. The r esistance of Teak to fire in its youth is well 

]mown, but it is not quite as generally acknowledged that the 

mature Teak is very easily damaged by fire and that forest 

fires promote erosion. 

The b eautiful large ·olid 'l'eak, t h at was found in this 

countr y at the beginning of this century, was in the writer's 

opinion produced on soil developed under e\7ergreen forest 

before the for est fir es became too severe a.ud frequent to damage 

the trunks. 

It is the writer's opinion , that the present trend in 

vegetation and soil conditions throughout the Teak forest in 

North Thailand is deterio·ration, from the original good, deep, soil 
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which we find under ever gr een and other high forest types 

when undisturbed. Shifting cttltivett'ion and Fi1·e ar e the agents 

r esponsible for the gr adual production, fir st of deciduous types 

(with and without 'reak) in the forest s, then ultimately of 

barr.:m gullies and desert-Eke conditions. 

In Burma an attempt has been made to protect the more 

valuable forest against fir e with the result that the ecological 

process was r eversed and shade toler ating species again invaded 

the for est, suppressing the T eak. For this r eason complet e fir e 

protection was given np ther e. 

It has not been tried in 'l'hailand. It \:VOnld indeed be 

difficult there as the whole population is so accustomed to forest 

fires that they consiclee them necessary and unavoidable, but 

when the time comes for r egular intensive for est m an agement 

in the T eak area, the fir e will b e a very useful ally if: brought 

under control. In non-'l'eak-bearing forest with good soil 

conditions it may b e u se d to introduce the T eak. In Teak. 

bearing for est it should only b e u sed under strict control, for 

r egeneration, or occasion ally t o r emove ob:jectionable vegetation 

or dead material. 

In the badly eroded ar eas the fir e should be kept out 

entirely until the soil conditions h av e improved an d some sort 

of production is a15ain p ossible. 
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PLATE Ill. 

Fig. 1 - 2 Very good mixed T eak forest . Block V, EAC-consession, Hui Laboen, East 
Me Yome, !at. IS• 10" N ., where the "Teak Soil" - s amples were taken. Febr . 1954. 
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