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Preface 

'T am gratcFul to the Science Education Research Committee (TERC) 
of the National Science Council (NSC) for having given me the oppor- 
tunity of writing this booklet in it's Dragramme for prodacitig reading 
material on scientific topics. 

I was practi~ing forestry for two decades prior to joiqing the NSC, 
and in writing this booklet I have been able to draw on my cxperiexce. 
It would seem presumptious to attempt to encompass the subject of 
forestry in a single little vol~rne. Flowever, for praclicsl reasons, a 1i:nit 
of 40 pages had to be set by SERC i'or manuscripts produccd 011 this 
programme. and authors were expected to conform to this limit as far 
as possible. I have therefore had to deal with some topics only super- 
ficially. Indced same aspects of forestry have bee.1 left out altogether. 
For example, I have aot dealt with the propertie4 and possible uses of Sri 
L a n ~ a  timbers; but infor,nat.on on thls subject is available in public~tions 
of the Forest Department, reference to whlch is made at the end of the 
relevant chapter. 

With different aspects of forestry being included in the scie:lce 
courses ot the sccondary schools and the universities, and increlsed 
public ,interest being shown in forestry, this booltlet is intended to 
give the reader an overview of the subject and stimulate his interest 
in it. For more extensive reading, supplementary reading material 
has been cited. 

p11~)tographs appearin2 in this pxblication are from the Forest 
Department's collection. I wish to  thank the Conservator of Formts 
for having allowed me to use them 

The manuscript for tilis publication was originally comulcted in 
February, 1979. As publisiiing was to commence oaly in the latter 
part of 1980, ' have reiYsed the ma?~lscrlnt to update the informstio;a. 

L. C.  A. de S. Wijesinghe 

Colombo, 
24 September, 1980. 



The dissemination of scientific information is one of the main 
functions of the National Science Council. The National Science 
Council Journal provides a medium for the publication of scientific 
research papers, while "Vidurava," the quarterly science bul!e:in of the 
National Science Council, contains scientific articlcs of a gece:aI nature 
which are of interest to the public. 

There is still a wide gap in the availability of reading material on 
scientific subjects of local interest. One result of this is that science 
students confine their reading only to thei~ school notes and to the few 
available text books which are mostly published abroad. I n  an attempt 
to improve this situation, the Science Education Research Committee 
(SERC) of the National Science Council decided to publish a series of 
booklets on scientific topics of local interest and supple~nentary reading 
material for students and the general public. The authors who have 
been selected by the Committee to prepare these booklets are experts 
in their respective fields. The manuscripts that were submitted by the 
authors were examined by referees before being accepted for publication. 
The views expressed in these publications are those of the authors and 
not necessarily those oC the National Scieace Council. 

In conclusion I must thank the Science Education Research 
Committee of the National Science Council, and in particular its Hony. 
Director, Prof. K. Jayasena, for the work they have put in to make 
this project a success. 

R. P. Jayewardene 
Secreldry-General 

National Science Council of SrE Lanka 

14 November, 1980. 
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I t  would be desirable to hegin an account of forests and forestry 
by defining these terms. A fore5t may be defined as an exterlsive stretch 
of land covered with a rather tall and dense tree growth. Forestry, in 
its broadest sense, is the science and art of raising and/or managing 
forests. The trees in a forest need not necessarily have sprung up therc 
by natural means; in Fact many forests in the world today are either 
wholly man-made (called forest plantations) or are natural fore;ts that 
have been qodified to a greater or lesser extent by man. 

In many countries, including Sri Lanka, land which has had no 
forest cover in the recent past is planted up with forest species. This 
practice is called afforestation. If the Ian(' on wllicll a forest plantatio? 
is raised had earlier co~ltailied a forest cover, then I l~e practice is c.llleJ 
reforestatiorz, Reforcstation is practised extensively in Sri Lanka. 

. , There are other terms that are used when referring to forem. 
"Scrub" is a type ofopen woodla!ld where there are no tall trees. "Jun~lc" 
is a n  Indian word adapted For use in English, and it generally refers 
to a whole range of tree and shrub growth with a suggestio:~ of wilil,~css 
for which thc term "bush" is used in Australia and throughout Africa. 

'Ve know from observations that an area which is left bare is always 
subject to  colonization by plants. What species of plants colo lize 
the area will depend firstly on what propngsles reach thc area by dispersal 
from plants outside it. It wiII also dcpe.ld on cli n:-tt~c and soil factors 
in relation to the tolerance lim~ts of the species whox propsgule; relch 
the area. The colony of plants so estnSlis1~e.l is not rjtsblc. The plants 
exert an influence on the habitat e.3 orgznic mxtenal accuinulate~ d ~ e  
to the death and decay of the plants. The effect of the3e change; is 
generally to improve the soil conditions and the m~cro-climlte. Under 
the changed conditioils new ~lar l t s  which hnd earl~cr fou:ld the area 
inhospitable get established and the original colo lizers get gradually 
displaced. This process of change is called p l m t  ~~~ccession.  It could 
be observed everywhere, evcn i n  one's own garden ~f left unattended. 
Eventually, if left to nature, shrubs and, later, trees could c o l o n ~ ~ e  the 
area. The process of succession leads finally to the establislzrnent of a 
stable climax commulalty. The clirnax community that develo~s in 



an area is, therefore, the highest expression of the factors of climate 
and soil that influexe vegetation. In most areas of the warld the stable 
climax ecosystem is forest, and at oxe time, before modern man's drastic 
impact on natural vegetation, most s f  the land ares of the world was 
actually covered by forest. Much of this has now been cleared for 
shifting cultivation, organised agriculture, providing raw materials for 
industry, and so on. 

From what has been stated above it is clezr that in .any area there 
is an interaction between the organisms on the one hand and the soil 
and climate oil the other. A clirnzx forz:it is then the stable ecosystem 
that develops in an aien In such an e2o;yste:n the biotic factors (trees, 
shrubs, herbs, anin~als and micro-organisms including those in the soil) 
are in equilibrium with each other and with the abiotic factors, the climate 
and soil. If the climax ecosystem in an area is destroyed and the area 
left to nature, the process of successio.~ will start again leading eventually* 
perhaps after many decades or even a few centuries, to the climax; 

Foresters of today recall that ap t:) two or three decades ago few 
people besides themselves took the subject of forestry seriously. In 
fact the widely held concept in corlntries like Sri Lanka at that time was 
that forests represent unutilized land and a store!touse of timber. If 
either land or timber was required the fore;t was cleared. The situation 
has changed dramaticalIy in the past few decades, and considerable 
concern is now being expre;seJ at the large scale destruction of forests 
that is taking place worldwide; whereas earlier one spoke only of what 
one could get out of the forest by way of timber and other prodLlcts, it 
is now recogizisecl that forests have an equally important role to play 
in ameliorating the human enviroilment. Forests therefore have two 
distinct functions in relatioa to man. These could in short be described 
as the productive and protective functions. 

The protective benefits derived from the forest are described in 
Chapter 2. With regard to production, timber is the principal product 
of the forest. It is a materiai of the utrnost impsrtance to  man and 
is today used for wide ranging purposes such as the manufacture of 
paper and rayon, for building construction work, and for transmission 
and telegraph poles. Besides timber, there are numerous other products 
that are derived from the forest. These include lac (an important 
industry in India), medicinal products (eg. Aralu, Bulu, Nelli, 
Weniwelgeta, etc.), turpentine (from Pinus), beedi leaves (from Diospyros 
n?eldnox.vlon), etc. These are collectively called minor forest produce 
(see Chapter 8). 



Protection and production aTpcar to be conflicting interests; one 
deinancls that the farest be conserved and the other that it be exploited. 
Then again: for production to go on 01.1 a sustained ba.sis one must ensure 
that removal does not exceeci growth. All these factors and many 
more have to be resolved iii tiic scientific 7nanagemeilL of forests whicl~ 
is an intricate exercise demanding a knowleage of 1i:~rnerous disciplines 
like botany (growth, fioweri~lg and frultilig), soil scicnce (soil prererences 
of direrent species), zoology (effect of insects and other animals on the 
trees and on timber iia use), engii~eering (forest roads and buildings), 
economics (many forest projects have to be ju:;tified o s  econon~ic 
grounds'i, and so on. Now perhaps one understailds wily forestry is 
dcfined as thc science and art of managing forests. The management 
must be done in such a way that mall derives the oplimucn henelit 011 a 
sustained basis. 

%'fast countries carry out periodic surveys arid inventotics o f  
their forest resources. A co~nprel~ensive in~~entory of Sri Lanlta's 
forests was published in i961 (based on aeria.1 photog rap!^^ talcen four 
to  five years previously). Since then no island-wide sLlrvey o i  the forests 
has been carried out. The 1961 survey indicated that 44 per cznt oi" 
the land area was under forest. Si~lcc then the area of forest has dropped 
sharply. For adminis.trative and legal purposes Sri Lanka's forests 
 early all O F  which are state-owned) are classified into three broad 
categories: "Reserves", "Proposed Reserves", and "Other State Forests." 
The last mentioned have been either cleared a r  so heavily exploited that 
they couId hardly be described as forests in their present condition. 
Large extents of some of the Yraposed Reserves and even some of the 
rieserves have also been cleared. In the absence of any accurate estimate 
of the area of forest :tt present, one caii only attempt an informed gucss. 
In the Wet Zone (including the wct regi,)ns of the up-coantry) there 
are about 300,000 acres ~ulder forest. I n  .the Dry Zone the area ~ecorded, 
as .forest is about five  nill lion acre;, 'out if one excli~des the I~eavily degraded 
forests and the scrublands, tlle balance woald be only about two million 
acres. 

When referring to the area of 1u'ul.cst In Sri Lanka the forest plantn- 
tions have not been taken into account as, compared to the extent of 
natural forest, the total area of plantations is small (approximately 
260,000 acres in the whole island up to 1979). This is because the fores- 
t a~ ion  prograinme had bee11 stepped up only in recent years. 

Social Forestry 
Recently, the cortcept of "social forestry" h.as bee11 introduced and 

given increasing proininenc,~ in Iadia. Tn Sri Lanka, according to 



the 1979 Administration Report of the Conservatol. of Forests, pilot 
projects under a social forestry programme were initiated in the adminis- 
trative districts of Badulla, Kandy, Matale and Nuwara Eliya. 

As stated earlier, the forest has basically two fi~nctions in relation 
to  man. Based on these two f~~nctions, ally 11atio11a1 forest pojicy should 
aim at optimising the benefits to be derived by society from tlie corest 
The concept of social forestry is not a radical departure from these 
accepted priilciples of classical forestry. However, the concept is useful 
in that it helps to place an emphasis on the benelits to be derived from 
the forest by the local cominunitv. 

The broad objective of a social forestry programme would be to 
provide optimum benefits to the local comirlunity in  the sphere of 
production, these benefits could be the production of fuelwood, small- 
sized timber for rural housing, sticks r:nd poles for agricultural needs, 
and so on. With these benefits accruing to a rural community, it should 
be possible to  obtain the ready qssistance or the people for carrying 
out forestry operatiohs and, more important, for safeguarding the forest 
from illicit fellers. 

Social forestry programmes have a special relevance to countries 
like Sri Lanka where a high proportion of the population lives in rural 
areas. Such programmes could be profitably introduced to new settle- 
ments in the Mahaweli development area. 



BENEFITS FR0hB TWd FOREST 

Indirect Bemefigs 

Foreits exert a profound eft'ect oit the cny/ironm~,ilt, gz!lcraily 
malting it more congznial to IzzaTz. These are the protective Ise:lcfiis 
fro13 the forest referred to in the last chapter. Some of tIxe main 
inflncnces forests have on the environment will be colisiclered in elxis 
section. Conserving farests is necessary also for presr,rv;;~ij the i~ldigenous 
gene pool rcpresentcd by the naiura! vegetation of a col!~ltsy. 

Foresir; and Rainfall 

As has bee11 slated earlie!: climate and soil are important enviroil.' 
menlai factors that determine the type of forest that develops in a give:, 
area. But the forest aIso interacls with the cIimate and soil afid nzodifies 
theso kctors. The effect forests have oil rainf8.11 which .is an important 
~iimatic factor will be considered in this sectioi~. 

The fac~ol-s that cause the south-we5t and north-east monsoons 
which aie the major dcierminai:ts of the rainfall regime of the island 
are located far awa.y Tram the counlry, and the prczence or absence 
of forests can have no effect on them. However, forestc; could influence 
precipitrttioil in thc fc>llo~?ing ways : 

(aj Evapotranspiration and the upward movement oi' a warm, 
rntiist air current occurs in the forest as a result or so!ar radia- 
tion. When this air rises well above the forest canopy alld 
is cooled in the upper atmosphere it can no l o r ~ ~ e r  retain th.e 
water ie was able to carry as vapour wheri il was warm, and 
the vapour the11 condenses a i ~ d  falls as rain. This is called 
convectional raiil. 

(b) The relative humidity in a forest is usually lnuch h.igher than 
outside. This is clue t o  the greater evaporation ai-td transpira,- 
tion within the forest and the 1-cstricted air movement as a. 
result of which humid air tends t o  remain iiz siiu. If there 
is a. big difference between day and night tcmperztures as is 
the case in the nzot~ths, January and February, particuEacly 
in. the Dry Zone, tlte moist air that is trapped in the forest 



during the day cools at night and this results in the condensation 
of water vapour which drips from t l ~ e  leaves and flows down 
the stems to add moisture to the soil. 

(e) When moislure ladcn winds blow over mouritain ranges they 
are deflected upwards into the cooler altitudes where lnoisture 
condenses and comes down as rain. If the mountain range3 
are forest-clad the winds are deflected to a greater height 
because of the presence of the forest canopy and this results 
in a greater cooling effect and consequent increased moisture 
condensation. 

Eflect of Forests on Wind 

Forests have a profound effect in reducing wind. velocity and so 
rendering wind-swept areas more hospitable. Hence it is a collllnon 
forestry practice to raise forest plantatioils i n  the form of shelterbelts 
in areas devoid of forests and subjected to strong winds. Slxeelterbelts 
of Eucalypts and other species have been raised by the Forest Depart- 
ment in the wind-swept Dry Patanas in KeppitipoIa (at one time called 
Palugama) betweell Welimada and Nuwara Eliya and at Harasbadde 
(near Ragala) to serve as windbreaks. Windbrealcs of forest plantations 
are raised in the form of belts more or Less at right angles to the general 
wind direction. A single row of trees is inadequate to serve as an effective 
windbreak. At least three rows are required; thz middle row consisting 
of trees with high crowns, and tllc two lateral rows of shortcr, low- 
branching trees. Five rows will be Inore eiTecective but obviously take 
up a good deal of space, and one has to co~ltend with the agriculturist 
who would probably claim that thc additional laild could be put to 
to better use. 

A windbreak slows down the velocity of winds on the Ieeward side 
up to a distance of about 20 times thc height of the break. Over extexzsive 
areas, therefore, it is necessary to have a series of parallel windbreaks. 

Effects of Forests on Soil 

A forest soil generaIly differs appreciably in its physical features 
from the soil in an open area. I t  generally has a c s u r b  structure and a 
high water-holding capacity; there is a constant input of organic matter 
in the form of litter and other decomposing plant and animal remains. 
There is also a rich microflora and microfauna. The soil of a forest 
generally acts 8s a sponge taking up rain water when a~ailable in quantity 
and releasing it grad~laliy afterwards. 



plate 1. Sk~elterbclts of Forc;t Plantations raised on the Dry Patanas in Harasbadda, 
nrar Ragala 



What happens during heavy rain in a forest ? At first the leaves 
. . and branches get wct and a fair q~lantity of water is used up in this. 

With co::tinued r.a.in the water reaches the groxnd as stem flow (down 
the stems of tlie trees) and 3s drip from tlie leaves. The impact of the 
rainfall on the soil surface is therefare ixuch less sevepe than I; tile rain 
were to fall directly on the soil as in a deforested area Moreover, the 

' . soil in a forest is protected by a ~norc  or less thick layer of leaf Iitter 
which is absent In an opcn area. Having reached h!l.e stlrfi~cc O F  the 
mineral soil the water is the11 read~!y absorbzd by it. As the soil gets 
saturated, the water percoIates downwards to the water table. When 

, : there is a proloizzed period of rzin the water table rises, and. the watcr 
in the soil, moving laterally, emerges as springs. Even in rait~less periods 

! .the soil is nloist because of its high water holding capacity and there 
is a reasonable dry weathsr flow in the water courses. Wl~een there is 

, heavy rainfa41 in a fol-esi, even if there is surface run off, the water is 
, .. 

fo~lnd to be clear and silt-free. 

Tn an area that is deforested the rain drops strike the soil surface 
directly, and, in co~sequence, the spongy, crunlb structure of the soil 
is soon destroyed. This process is accele?:ated because of the reduced 
,input of organic matter. Hence, a good part of the rrinfall in a 
def6rested area flosvs alolig the surface 8s run off and it carries with it 

. the top soil causing sheet and gully erosion. The silt and other soil 
?articles that are carried by the force of the flowing water ultima,tely 
get deposited in the beds of rivers. This occurs as the carrying power 
of the water drops due to a slowing down of the rate of flow. 

' 

TI& deposition, occuring year after year, causes a raising of the . 

river bed and consequently an increase in the incidence and intensity 
.-. . of floods: At the other extreme, during rainless periods, the soil which 

lzad retained only a small fraction of the rain water received during the 
preceding wet wenthci-, soon drics up and t11.e dry weather flow of springs 
is reduced to a trickie or disappears altogether. So wid1 extensive 
deforestatiou the ir,ie!lsiiy and frequency of floods increases during the 
rainy periods aild the dro~lgi:l co~lditions becorile acute during thc rainless 
1nont11s. This eRect of forests on the ~ a t e r  regime of the soil and on 
the environmeur: in general is more important than a 2  increase in the 
rainfall that forests coi~ld bring about. 

Caoservsdion af the Gene Pooi 

A~zotIzer benefit of considerable i~nportance is the prescrvati~n 
of the gene pooh (sum ts tn l  of the gclletic material) represented by the 
flora cf a cormtry. This is of special importance in Sri Lanka where 



about of the flowering plants are endentic to the country i.e. they are 
species that are found only in Sri Lanka. Unless suitable extents of 
natural forests are preserved witllout exploitation there is the very real 
danger of extinction of some o i  the endemic species, and hence the 
loss forever of the genetic material (represented by these species) that 
has evolved over millions of years. This applies to animals too. For 
this rcason, the Forest Department has denlarcated certain natural 
forest areas in the major bioclimatic zones of the island and declared 
them as speciaI reserves under UNESCO's Marl and Biosphere 
Prograname. One of th.ese is the Sinharaia Rescrve where timber felling 
which had been done in about 2 of the 22,000 acre Reserve has now 
ceased. 

Direct Benefits 

A supply of wood which is the main prodirct of the forest is the 
principal direct benefit inan derives from forests. Wood is one of the 
oldest constl-uction materials known to Inan and it still continues to be 
widely used. Wocd is light in relation to its strength, and as a result 
of this, quite large sizes can be handled manually. I t  is also 
comparatively easy to work with silnple tools, and it can be used for 
virtually any construction work. Wood is also used for a variety of 
other purposes such as the manufacture of rayon, fibre board and particle 
board. It is therefore easily the most important and useful product 
obtained from the forest. 

111 Sri Lanka abovt five .nill~on cu. fi of timber (firewood excluded) 
are extracted from the state forests annually. Wood 1s used in its natural 
form by sawing or by peeling into veneer at the plywood mills at Gintota 
and Kosgama, or i~ chipped and reconstructed into particle board at 
the Posg;lma Wood Working Complex. Wooden poles ,trc put to 
inany uses. transmiss~on and telegraph poles, fence posts, and as a 
construction material in rural housing. One of the most important 
uses of wood in Sri L:inka as well ;IS rn other de-vdsping countries is as 
a domestic fuel. 

Besides wood there is a host of other products that could be obtained 
from the forest. These are coIlectively called minor forest produce, 
and they have been described in Chapter 8. 
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Chapter 3 

NATURAL VEGETATION TYPES OF SRI LANK4 
..' The main natural vegetation types of Sri Lanka are as fo!lowg: 

(a) Tropical Rain Forejt (Wzt Everg-ems I Fo-?st), 
(b) Tropical Montane Forest, 
(c) Dry Mixed Evergreen Forest, 
(d) Thorn Forest, 
(e) Savannah, 
(f) Grasslands. 

Tropical Rain Forest 

The Tropical Rain Forest or Wet Evergreen Forest is the climax 
vegetation of the low and mid-country Wet Z o ~ e .  i t  is the highest 
type of vegetational development that is to  be found anywhere in the 
world. It is similar to the forest type in other parts of the humid tropics 
like the Amazon, Congo and Malaysia. The uniqueness of this 
Type of vegetation is seen i n  its structural complexity and in the nurnbcr 
and variety of the species of flora which surpass anything we co.llif f . ~ d  
oustide the humid tropics. 

The region in Sri Lanba where the Rain Forest is the climax vegetation 
is the south-west part of the country from the coast to  the middle 
elevations. At higher elevations the structure of the forest changes, 
and at about 5,000 ft and over the climax vegetation is the Tropical 
Montane Forest. 

Although once extensive, the Rain Forest is now confined to a few 
areas (in the region described above), notably. Sinharaja, Kanneliya, 
Dediyagala and Bambarabotuwa. 

The Rain Forest shows marked stratification in profile (fig. 1). The 
tallest trees are called the Emergent Dominants. These trees are soze- 
what scattered, their crowns not forming a continuous canopy. They 
grow to a height of about 125 ft. The main species forming Emergent 
Domjnants are Dipterocarpus zeylanicus (Hora), D. lzispidus (Bu Hora), 
D, glanduIosus (Dorana), Palaquium petiolare and Shorerr spp. (earlier 
called Boona spp. (Dun). 



Below the Emergent Dominants is the main canopy layer comprising 
species like Clzaetocarpus cuszanocurpus (Hedawaka), Calopl?vllurn spp., 
Mesuu firrea (Na), Myrist ica dacly lo ides (Malboda), Mangifera zeylanica 
(Etamba), etc. These trees may. reach a height of 75 to 100 ft. They, 
as well as the Emergent Dominants, have tall coIumnar trunks with 
little taper and, often, with well buttressed bases. 

Below this canopy layer there are generally two more strata of trees, 
followed by shrubs. The ground is covered by herbs including ferns 
and Sele,qinelln. Woody climbers and epiphytic ferns and orchids am 
common. Another characteristic feature of this type of forest is that 
the leaves of many species have drip tips. Most of the trees are evergreen. 

The species of the Tropical Rain Forest are so numerous that if 
one enumerates the trees in an area of a few acres there may be a few 
species that are represented by only one or two trees or are not represented 
at all though found elsewhere in the forest. In the Forest Inventory 
of 1961, estimates of timber volume were made by measuring all trees 
over 4 inches in diameter in the sampled areas, and th:: species with the 
highest voluine in the Rain Forest were found to be Sh3rea spp., but 
they still represented only about ten per cent of the total volume of 
timber i n  the forest. 

The Tropical Rain Forest, although so rich in species, has a soil 
that is generally very impoverished. The available nutrients produced 
by rock weathering and by the decomposition of organic matter are 
either rapidly absorbed by the all-pervading roots in the soil or arc 
leached out because of the heavy and constant rainfall. So the nutrients 
are found in the vegetation and not in the soil. That is why destruction 
of a Rain Forest is practically an irreversible process. The process 
of succession leading back to the climax forest type will take place 
(though very slowly) if left to nature, but in practice this is never allowed 
to happen due to continued interference by man. The large extents of 
abandoned wastelands clothed with grasses, ferns (mainly Kekil!a) and 
scrub, with occasional patches of manioc raised by villagers, are mute 
testimony of what happens when the rich Tropical Rain Forest is 
destroyed for shifting cultivation. 

Tropical Montane Forest 

At elevations of about 5 000 ft and over on the wet south-west 
slopes of the mountain ranges, the climax vegetation is the Tropical 
Montane Forest. Here the dominants are nowhere near as tall as 
those of the Rain Forest, and there is no prominent multi-storied 





structure. The domi.lant trees have dense, spreading, flat-topped crowqs 
The main tree species are Elaeocnrpus spp., Michelia nilagirica (Sapu). 
Mastixia sp., Syzygium spp., Cdlophyllum walkerii, etc. In the under- 
growth Strobilnnrhes spp. are common. The branches of the tree; are 
covered with lichens, mainly Usnen barbata. 

Dry Mixed Evergreen Forest 

The climax vegetation of the plains of the Dry Zone is the Dry 
Mixed Evergreen fore;t. This r eg io~  which covers about 213 of the 
area of Sri Eanka receives an annual rainfall of 50 to 75 inches. By 
world standards a rainfall of this magnitude is much mor.: than what a 
region described as "Dry" would receive. How~ver, the region is so 
called because for about four months in the yelr (June to Septenber) 
very dry conditions prevail, and thzre is scarcity of mois~ure in the soil. 

Within the Dry Zone there are some areas that are more moist 
than others, and correlated with these differences in climate, there are 
differences in the structure and composition of the forest. Many of 
the highly prized timber species of Sri Lanka are amo::g the dominants 
of the Dry Mixed Evergreen Forest,eg. Clzloroxylon swietcnid (Burutha), 
Manilkara hexandm (Palu), Diospyros ebenunz (Kaluwara), Vitex pinnata 
(Milla; also found in the Wet Zone), Berrya cordifolia (Halmilla) and 
Alseodaphene semecar,r)ifolia (Wewarana). One of the most widespread 
species is Dryptes sepiarid (Wira), which is useless except as a fuelwood. 

The forest canopy is more open and very much inferior in height to 
that of the Wet Everygreen Forest. Below the dominants are smaliar 
trees and shrubs, but there is no multistoried structure of the type seen 
in the Rain Forest. Unlike in the Wet Zone, the soils of the Dry Zone 
are generally relatively rich in plant nutrients. As is implied by the 
name given to this forest type a fair proportion of the dominant tree 
species are either deciduous or semi-deciducjus. 

Thorn Forest 

This is the typical vegetation type of the two Arid Zone regions 
in the Mannar and Hambantota districts where the annual rainfall is 
less than 50 inches and the period of drought appreciably longer than 
in the Dry Zone. The vegetation is a type of low, open, thorny scrub. 
Species like Palu and Wira found in the Dry Zone areas occur here too 
but their growth is stunted. Species with thick leaves, thorns, and 
other xeromorphic features are common. These include Salvadora 
persica, Cassia spinaria, Zizyphus sp., Dichostachys cinereu, etc. 



Savannah 

The savannah is a plant community consisting of scattered trees 
and an Lindergrowth of grasses, mainly Imperatcz (Iluk). The grasses 
are highly infla~nable and fires are of freque:lt occurence. The trees 
are fire resistant. They sre rr~~unly of the following species: Careya 
arboren (Kahata), Ter777inslza helerira (Bulu), T. chebula (Aralu), 
PI y ''a ]thus cn-L lice (? clli). Ai-cgcl r~zrs k;tr/olin (Dawu) and Pterocnrpus 
marsupizim (Carrmalu). The sstvanneh tjpe of vegetation is found on 
the eastern slopes of the cerltral hlils in the Bible, Ekiriyankumbura 
and Medagama area<. 

Gazsslands are four;d all 0% er the island, and of these the best known 
are the rr0ntar.e grasslands. The grasslands of the Uva basin are the 
most extensir e of tFe rror,tar,e grasslands. and they belong to the category 
called the Dry Patanas. The rainfzll regime of this region is similar 
to that of the moister parts of the lowland Dry Zone. Although the 
climate and soil are vcry f a ~ o u r ~ k l e  to the growth of exotic species like 
Eucaljpttts spp  and Pinzts ccrrbaen, no ir~digenous trees are found in 
the area except ir: st.clter~d raviKes. The dominant grass is Cymbopogon 
spp. The n-ature grr-ss is wiry and coarse and he:lce not palacable to; 
cattle. The villagers, thererore, set fire to the grass so that with the 
on:et or* the rains a fresh flush will come up. The tender shoots so 
produced are suitable for grazing. 

Extensive afforestation has teen carried 3ut in the Uva basin; the 
main species used were Eucalyptus g:.m~dis and E. robusta, and more 
recently, Pinus caribaea. 

The wet montane grasslands or Wet Patanas occur at high elevations 
over 5000 ft. The best known area of Wet Patanas is I-Iorton Plains. 
The dominant grass is Chysopogon zeylanicus. A characteristic feature 
of these grasslands is the presence of trees of Rhododendron zeyIanicus 
which have a gnarled and stuntel;. forv. 

The Talawa grasslands are a type of forrnation that occurs in the 
Wet Zone lowlands. These grasslands occur in a region wherc the 
climax vegetation is the Topical Rain Forest. The destruction of the 
forest in the past, and the occurence of periodic fires which prevent the 
natural succession back to forest, have resulted in the establishmeilt of 
an apparently stable grassland community. 
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Mention should also be made here of the Kekilla fernlands which 
occur in the same biocli~llatic region as the Talawa grasslands, and are 
also the result of clearing and burn!ng of the original forest vegetation. 
The dominant species 1s the fern, Dicranopteris (Glziclzenia) liizearis 
(Kekilla). These fernlaads occur in !ess degraded sites than the 
grasslands. 

The Talawa grasslands and Keki!la fernlands are taken . ~ p  fol- 
afforestation with Pinus ca,.ibdea by the Forest Dzp-tmo ~t in its annual 
planting programme. 

Although the clinlax vegetation of the Dry Zone is the Dry Mixed 
Evergreen Forest, scattered patches of grassland, of s i x  varying from a 
fraction of an acre to hundreds of acres in extent, occur in this region. 
These grasslands are the dry Darnana grasslands and the wet Villu 
grassiands. The Damanas of the Dry Zone correspond to  ?he Talawas 
of the Wet Zone, and are alco the result of clearing of the original forest 
(ihr cultivation) and repeated firing accompanied by site degradation. 
The Villus are found in permanenty moist si.ies around ancient tanks 
ancl large water Iloles and by river banks. 

Other Communities 

Other specialised communities occur in areas wit11 pecuIiar edapllic 
factors. Of these, the mangrove plants perhaps forin t!le most specialised 
group. They are found in the coast near lagoons and the mouths 
of rivers where the areas are subject to frequent i~lundation with 
aline water. Vivipary is the most i~ztcresting specialised feature found in 
some of these mangrove plants. This is whcre the seed germinates 
while the fruit is still attached to the plant. The young seedling with a 
well developed hypocotyl is dislodged from the parent plant, and it  
would then Aoat in the water until it gets a foothoid in the soil. If the 
fruits or seeds were dispersed in the normal way there would be little 
chance of germination in an inundated area. Rhizophora spp., 
Bruguiera sp. and Aegiceras sp. are plants that exhibit this phenomenon. 
Another special feature of the mangrove plants is the possessioa of 
various types of aerial roots that (a) serve to  provide for the intake of 
air which then diffuses down to the subinerged ullderground parts, 
and (b) provide additional anchorage to the plsnt. 

Mangrove vegetation does not occur extensiveIy in Sri Lanka and 
is not considered to be of great economic importance in  forestry. Wow- 
ever, the bark of some species of mangrove plants serves as a source of 
tannin for the leather industry, 
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Chapter 4 

SILVICULTURE AND FOREST MANAGEMENT 

Tne term Silvicuiture .s useil to cover 811 :he techniques 2f raising, 
tending and regeneratinq a forest crop, and is direct13 comparable with 
the cognate terms Horticulture and Agricdlture for garden and field 
crops respectively. Tt should be noted that silviculture is basically 
concerned w~th crops of :rees, thus contrasting with arboricuiture where 
the stress is on the care of the individual tree. The study of plants in 
relation to their environment is ecology, so that silviculturc IS ir. fact 
appiied forest ecology. 

The primary object of siIviculture is to giw ihe trees the best ~cssible 
conditions for growth, and to ensure that the trees that are lo3t by death 
or harvesting are replaced with new stock. 0peratio:a carried out to 
bchieve these ends are called rendirg and rege~zemtion respec:ively, 

Forest management is not a subject in itself, but it is the practical 
application of silviculture, technology, econo~nics etc., to a forest in 
order to achieve a certain desired objective. The object of management 
of a particular forest may be, for example, to produce fuelwood to a 
particular town on a sustained basis without causing any adverse effects 
to the soil and the water regime of the locality such as may be caused by 
excessive felling. The plan indicating the operations that have to be 
carried out year by year and the section of the forest where each operation 
has to be carried out in a given year is the Management Plan or Working 
Plan. 

Before managing a forest in order to achieve certain des'red 
objectives one must have some basic information on the forest. Unlike 
in agriculture where invariably one starts with the basic questions of 
what, how, when and where in relation to the possible crops that could 
be raised, in forestry one generally starts with a forested land, and the 
forester has to plan its management. So the first thing one should 
know is the area of the forest - forests may extend over many hundreds 
or thousands of acres. This is determined by ground surveys, but, today 
survey plans can be revised or even new surveys carried out using rexiate 
sensing methods, the most practical - at least in Sri Lanka - being aerial 
photography. The forests of Sri Lanka nrer.: surveyed and mapped out 



using aerial photographs in the period 1956 to 1961 by a Canadian firm 
with local counterparts under a Colombo PIan agreement. But since 
1961 no systematic surveys of the forests of Sri kanka have been carried 
out except for the survey of forest plantations and some sporadic surveys 
of a few natural forests. 

The preparation of ?. survey platl is the first step in foreqt manage- 
ment. Qrle should the? know the composition and the volume of 
standing timber, species by species. Determining this in tropical forests 
is a complex matter for, as was seen in the uqscr~ption of the natural 
forests of Sri Lanka, the forests contain a bewildering number of species, 
and, rnorcover, the proportion of the diEere-lt species varies considerably 
from place to place even. within a smsli areri. The forest inve~tory 
of i961 shows that the mo5t abundant species in the Wet Zone forests 
are the Shareas {Dun), but even so, these account for only t e l  per cent 
of the total timber volume in these foreits. By contrast, forests of the 
temperate zone contain only a very fcw dominant species, and this makes 
management of such forests relatively eisy. 

It is generally impractical and uneconomical to carry out a 100 per 
ceat e-tumeration of the trees in a forest and to record their measurements. 
Instead, a sample comprising, say, a number of acre or 1/10 acre plots 
distributed at randon over the eltii-e forejt is used for obtaining the 
relevant data, and the data so obtained are applied to the forest as whole, 

One should  the,^ have some knowledge of the value of the different 
species. The princip-il product of the forest is ge.~erally timber, and 
if the forest is to be managed so as to provide a sustained yield of utilisable 
timber, one shouId know the quslity a ~ d  possibIe use; of the timber 
of the different specie;. The manage nc.lt practices can then be directed 
towards increasing the propo:-ti01 of the more desirable species and 
reducing the number of unwanted o:le;, 

The forester should the1 have information. o : ~  the mode of regeae- 
ration, the seeding habits, the degree of viability of the seeds, the 
tolerances (eg. whether light deaatzditlg or shade tolerant) and the 
numerous other factors influescing plant growth in  relation to the species 
he is interested in. For example, seedlings of Dip.teroczrpus zeylnrricus 
are light demanding, and eve3 though the~e  may be a good seed fall, 
many seedlings may not survive unless the canopy is opened to permit 
the entry of light to the forest floor. Broad-leaved Mahogany (Swietenia 
macroptz,vlla), which is an exotic to Sri Lanka but is propagated here,, 
demands shade in early life but requires ample light once i t  reaches the 
pole stage. 



Finally, for good forest management, it is essential to have data 
on the rate of growth of the desired species. In  agriculture the harvest 
in generally obtained once and for al: for a particular crop. In forestry, 
for one thing it k~kes years to obtain the principal product, timber, and for 
another the harvest is not obtained in a once and for 311 operation; at 
intervals of a few :lea-s some trees are felled and removed i n  operations 
called thinnings or selection fellings. In most managetnent operations, 
after a series of tliinnii~gs the crop is finally clear-felled at the enii of 
the rotation and the area reforested. By studying the rate zt which 
trees grow one could make an assessment of the anrzuml i~icrcmei~t per 
?ere of 3 forest whicb is given in terms of cubic ft per acre per year. 

Tc take a simple e~ample,  consider a forest p[antat80n of L single 
species, say Teak, andassume :he standing volume of a 20-year plantation 
to be 1200 cubic ft per acre. Ten years later the same plantation is 
tc-rtleasured and may be fot~nd to have a stand~ng volume of 1600 cubic ft 
per acre. If during this period the plantation llad bcea thinned once 
arid the elinnings amoullted to  300 cubic Cs per acre, then the itzcrernenr 
during the 10-year period is I600 + 300 - 1200 or 700 cubic ft, and the 
annual increment of the plantation between the 20th and 30th year is 
70 cubic ft  per acre. The annual increment of a species growing in a 
particular site is an index of the quality of the site. 

In the temperate forests the grorvth of a tree is ezsy to assess bccausr: 
of the presence of annual rings. By making a boring froin the surface 
to the centre of the tree and extracting a fine core of wood the width 
of the annual rings could be measured and the rate of growth assessed. 
In the tropical forest, where most trees do  not possess annual rings, 
growth can be assessed by periodic measurement of the trees. 

Now how does one set about managing a natural forcst in  order to 
achieve a particular objective? Let us say that the objective is that the 
forest should provide the maximum amount of timber on  a sustained 
basis to feed a timber industry without causing damage to the soil and 
water resources of the area as might easily happen if felling is excessive. 
If the forest inventory has given the annual increment of the forest in  
relation to the utilisable species, then, theoretically, this quantity of  
timber can be harvested every year from the forest in perpetuity. Taking 

\ a hypothetical example which again is over-simplified t o  make the 
explanation easy, if a forest is 10 000 acres in extent and the increment 
of utilisable timber 50 cubic ft per acre per year, then the forest could 
provide 500 000 cubic ft per year indefinitely. In practice it is not 
possible ic scour the entire forest every year and to pick a tree here and 
a tree there for felling to make up the 500 000 cubic ft. So what could 



be done is to divide the forest into a number of blocks (say, 10) and 
to carry out the felling operation only in one block each yeiear. The 
entire annual increment is harvested from this block which is then allowed 
to rest for 10 years, and during this period the other blocks are taken 
up, one each year. In  the i l t h  pear the first block will be due for fslling 
agaiv. 

If one considers the bases on which iellings arc carried out in 
managed forests one could recognize two distinct systeins, the Selection 
Feiiing system and the Clear Felling system. 

Selection Felling 

In this method of harvesting, the trees which are to bc filled are 
r~icked out indivicluaily in the antluai felling block. Various factors 
are considered when selecting the trees for felling, one of which is the 
mafurity of the tree. This method of management is practised 
to perfection in the forests of Switzerland wherc clear felling of forests 
even in small blocks at a time is prohibited by law. It requires consi- 
derable expertise to plan forest management according to this system; 
and even the felling and removal of the selected trees without causing 
excessive damage to the standing trees and to young plants require great 
skill. On the selection system land is never left bare since at no stage 
is any clear felling carried out. Another characteristic feature of a 
forest managed under the selection system is that the trees are not of 
even age in any area of the forest i.e. these is an intimate mixture of 
trees of all ages within the forest. In Sri Lalika this system is in opera- 
tion in the Jak-Mahogany forest plantations of the Kurunegala district. 
In the natural forests of the Wet Zone a simplified form of this system 
is practised. 

Clear Felling 

Clear felling, as the term implies, is the completc removal of the 
forest cover. A forest plantation is generally clear felled when the 
trees show a sharply declining growth rate, at which stage it would be 
more economical to  harvest the timber and reforest the area rather 
than allow the crop to  remain. If the forest plantations were originally 
raised, a block every year, then these plantation blocks will reach rotation 
age sequentially, and in any year the plantation block that has reached 
rotation age will be clear felled to supply timber, and the area reforested. 
Plantations raised on this system will be even-aged i.c. all the plal~ts in 
an annual planting block will be of the same age. 



Clear felling is not entirely confined to forest plantations. Natural 
forests have often to be cleared for reforesting. This 1s done extensively 
in Sri Lanka, particularIy in the Dry Zone where degraded natural forests 
are cleared, any valuable timber removed, and thc ares reforeqted with 
species like Teak and Sucalpt2is cnmaldu~e~tsis. Om the dear felling 
system, the bullr of the vield is obtained when the crop is harvested at 
the cild of the rotation. However, intermediate yields are also obtained 
at various stages dilring the rotation from thinning operations. When 
a plantation is raised the seedlings are planted nut at a relatively close 
spacing (eg. 10 ft x 10 ft or 8 ft x 8 ft). After a few years the plantation 
has to be thinned as it would otherwise get over-crowded when the 
plants keep growing in size. In the first thinning operation the plants 
removed arc of small pole sizes, but in subsequent thinning5 the trees 
that are removed could be used for a variety of vurposes eg. telegraph 
poles, saw timber etc. Marking of trees for thinning is generally done 
by an experienced forester since it is one of the most important of silvi- 
cultural operations. The general principle is that when there are trees 
which arc too close together and are interfering with each other'% growth, 
the better formed trees zie left io grow further, perhaps up to rotation 
a:e, and the others marked for removal at the thinning operations. 
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REGENERATION 

Regelw ration is perhaps the most fandamenkt1 "oncern of rlle forester. 
In gencrsl, regeneration could be ei~her natural or artificial. I11 natural 
regeneration one makes use of natura! seed Ed1 f'ror,~ the pxen t  trees 
to ~ r o d u c e  the new crop. In  artificial regeneration the new crop is 
raised by planting (refor-stat~on, affcrestation). Examples of n a t l ~ ~ a l  
and artificial regeneration are described below. 

Natural Regeneration 

Selection farests 

In selection forests, regencration IS moslly, if not enlirvry, by natural 
secd fall. In the Jak-Mahogany Selection f~rcs t s  rereired to  in the 
last chapter prolific natural regeneratioa of Mahogany is commonly 
observed. 

la the natural forests of ithe Wet Zone the Selection system, is not 
strictly observed, but as a general rule trees that have a girth (:neasured 
at4.5 ft from the ground) of over 5 ft are felled if the species is an  utilisabl:: 
one, After a felling operation is carried out i n  a forest block it is rested 
for a period of about 20 years. During this period seedlings come up 
in the gaps created by the fellings, and in 20 pears these would have 
reached pole sizes. In  the meantime trees that were just below 5 ft 
girth at the original enunleration may, after 20 years, attain n girth i n  
excess of 5 ft and be liable to be marked for felling a,t that stage. Where 
there are a numbcr or" trees of over 5 St girth such as may be the case 
v~l-ien a virgin forest is taken up for exploitation, thc silvicultural rules 
specify that, irrespective of the girth, miirking for fellirlg shal! be done 
in such a rnanncr that no large clearing will appear once t!~e marlted 
trees are felled. In practice therefore no mar.: than 4 or 5 trees should. 
be felled in an acre even in a well stocked natural forest or" the Wet Zone. 
On an average about 300 to 4.00 cubic ft per acre be removed Oom 
such a forest. If thesc rules are carefully followed no o7,lc:-exploitation 
would occur in the niatural forests of the Wet Zonc sinct: the removai 
of up to 500 cubic ft from a well stocked natural forcst is ~ ~ ~ ~ 1 1  within 
the rcsiliezce limits of the scosystem, and rccovery will be complete 
during thc rest period that follows. 111 actua! practice many of the 



more accessib!e natural forests have bee2 heavily over-e~ploite.3 in the 
past resuIting in degradztio:l Scyo~i l  the st--:? f ron  which thcy could 
recover their original form. For many such degraded fore;ti tht- only 
practical way of putting the land into proauctive forestry is to reforest 
the areas artificially. 

In this system of regeneration th~majority of the final crop trees are 
removed in a felling cperaiion carried out whe;~ the crop is mature. Sone 
mature trees are left behirid at a rorlghly uniform spacing to provide 
seed and to shelter the seedlings that come up. These trees arc the 
"seed bearers." After an year or two tile seed bearers are removed 
in one or successive felling operations, care being taken to avoid 
excessive damage to the seedli~lgs that should have by thea become 
established in the area. In Sri Lankcr sheiterwood regeneration is not 
practised widely, but the writer has observed Dipteroccrtpus zeylai~icus 
regenerating under these conditions. A n  initial fellii~g operation that 
opened up ihe canopy resulted in prolific natural regeneration o f  
Diptcrocdrpu.r (the sct:d coi??ing from secd bearcrs in the area), and in a 
few years a pole crop consisting of 75 per cent Dipr,orocn~pl.is was E~uild 
in  the area. 

Clear feliing 

In the La~ldes in France, lDb~us mrritiw10 is clear felled at rotatiox 
age and in the following season a crop of new seedlings comes up from 
seed already lying on the soil or released from cones left with the felling 
debris. In  Sri L.anka the writer has practised this type of xgeneration 
with Acucirr rnollissinzu in the Nuwara Eliya District. "he mature 
Acacirr I:; fclled and the material used as firewood (the bark of this plant 
is rich i n  tan:lin but is not yet coxmercially exploieec! for tiis purpose). 
The twigs and small branches that arc left behind are burnt. With tlie 
rains the seed that is on the ground germinates, and supplerfiented by 
seed from the adjoining plantations, a complete carpct of seedliligs is 
formed within an year or two. The burn after felling does not destrc,~ 
thc seed. 

Artificial Regeneration 

Obviously, artificial regeneration is the only method applicable 
when exotic species are raised for the first time, since there could be no 
seed bearers fiom among the indigenous flora. In Sri Lanka the bulk 
of the forestation programme is carried out through artificial regeneration. 
In artificial rege:~eration, the plants are raised as see2.lings in forest 



nurseries. With species like Pinrrs cnribaea, Eucalyptw spp., and Alhizzia 
moluccana, all of which are exotics, as well as with indigenous species 
like Pericopsis mooniana (Nedun) the seedlings are transplanted into 
containers after a short period in the seed beds. The containers used 
are polythene bags of various sizes eg, 9 inches x 4 inches. The polythene 
bags are perforated at the base to allow for drainage of water, and they 
are filled with a special potting mixture before transplanting. In the 
case of Teak, the plants are allowed to grow in the seed bed, 2nd when 
they are about two to three ft in height they are uprooted a d  'stumped.' 
Stumping is done by cutting across the seedling shar~ly leaving about 
eight inches of root and half inch of shoot. In the planting season 
thsse carrot-like stumps are prepared in the nurseries, transported to 
the planting centres, and planted out in crow-bar holes leaving only 
the short stem-tips protruding from the soil surface. Planting is done 
at various spacings, the commonest Leing 10 ft x 10 ft, In the case of 
plants in polythene bags, the bag is completely removed before planting. 
If this is not done the alinost non-degradable polythene prevents free 
root development for several years and this often results in the death 
of the plant. 

The most important forest plantation species in Sri Lanka is Teak. 
Teak is not indigenous to Sri Lanka; i i  was introduced to tlie country 
in the 17th century. Later, in the 19th century, it began to be grown as 
a forest plantation crop but only on a very restricted scale. The Teak 
planting programme was stepped up only in recent years. It is a species 
that is suited to the Dry and Intermediate climatic zones, but could also 
be raised in well drained soils in the Wet Zone. The reforestation 
programme with Teak is now entirely confined to the Dry Zone where 
adequate land is available. 

In the Dry Zone, reforestation is done on what is called the chena- 
reforestation system. On this scheme, land (mostly degraded natural 
forest) is blocked out and given on lease to applicants, a five acre block 
to each. The lease holds good for three years. The lessee is expected 
to clear the area, supplying any utilizable timber to the State Timber 
Corporation. The Corporation pays the lessee for thc service of felling 
and extracting the timber. Any timber and firewood not required by 
the Corporation can be purchased by the Iess.?e at a prescribed royalty 
rate, and he could generally make a small profit by selling this timber 
and firewood in certain areas where there is a demand for these materials. 
By July the felling is complete, and the felling debris is on the ground. 
By late August the area is burnt. :'lanting is done with the first rains 
in October. The lessee is expected to plant the farest sfacies at the 



required spacing (generally 10 ft x 10 ft) and he is permitted to use the 
intervening space to raise cash crops. The cash crops bring the lessee 
a fair return, and besides, he is also paid a cash reward (by the Forest 
Department) in the first, second and third year of the lease provided he 
has done the preparatory work, the planting of the forest species and the 
maintenance of the plants satisfactorily. A survival rate of 80 per cent 
is considered the rninirr.1 n; s.cceptable standard for g a p e n t  of rewards. 

Besides Teak, Eucaljptus ccmuldfiltnsis is also planted in the Dry 
Zone. Small extents of other species like Margosa, Casuarina, etc. are 
also planted. The solid bamboo, Dendrocalumus strictus, was planted 
at one time, but for various reasons reforestation with this species has 
now been discontinued. 

In the Dry Patanas of the cplar,ds extensive afloresiation is being 
carried out with Pinus caribaea. In field trials carried out in the late 
1960s it was found that this species was alro very well suited for reforesting 
sites in the low country Wet Zone which have suflered severe degradation 
as a result of shifting cultivation. Sires covered by the fern, Dicra- 
nopteris linearis (Kekilla), or by grasses and scrub are parti~ulnrly suited 
for reforesting with Pinus caribaeca which shows phenometial rates of 
growth on such sites. 

At high elevations in the Montane Zone the species used for forts- 
tation are Eucalyptus grandis (extensive plantations are seen in the Guru- 
talawa area), E. rnicrocorys (seen in Kandapola), and Pinus patula. 
Cypress was raised extensively earlier, but the planting of this species 
is now done only on a small scale. E. robusta (Red Gum) was at one 
time popular as a fuelwood species and was used for planting on tho 
Estate Fuelwood Scheme. This scheme is an arrangement whereby 
tea estate owners plant up small blocks every year. When a plantation 
reaches the age of ten years it is felled for fuelwood, and the shoots 
springing up from the stumps (called coppice shoots) are allowed to 
grow up to form a new plantation. 

In the low country Wet Zone, besides Pitzrts caribaea, Albizzia 
moluccanna is used for reforestation. This species, unlike Pinus, requires 
a relatively good soil and is quite unsuitable for planting in abandoned 
chenas. 

With a current annual forestation programme of nearly 20 090 
acres, the area of man-made forests has risen sharply and now stands at 
257 500 acres (up to 1979). This figure includes the Teak plantation6 
destroyed by the 1978 cyclone e s t i~a t ed  at 25 033 acres. 



The Use of Exotic Species For Forestatio~ 

Except for very small are'is where indigenous species (eg. Pericqnsis 
mooniana) have been planted, almost the total ex:e,lt of mzn made 
forests is of exotic species, notably, Tesk, E U C ~ V P ~ Z ~ S  sp?., Pinw sp?., 
Albizzi~ moiuccarza, Dendrocoi(im~rs strictus, Cupresslis sp. etc. The 
question Is often asked of foresters as to  why only noa-~ndigeaous species 
are planted. It would be dlficulr to give a camplete anwer  to  this 
question in the Itmitei spacc civa~:nble here, but the resder is reminded 
that ali plantation arid agricultural crops OF esonornic importance ira 
Sri Lanka are exotic?: tea, rubber., coconut, rice. maize, sorgl~r~m, etc. - 

- h e  ."orester is concerned not onIy with conservation: for iF this 
were the case forestry would have ao stafos as a science. He has to 
manage the forests in his ciicirge so that they would be of r n a x i : l ~ u ~  
becefit to the conimunitji for all tlme. 0:ie of tile objectives of manage- 
men'. is the sustained prodiictiol: or wood to meet the deit~ands of the 
community or of the coaltry as a v~lzole. In cioing this the forester 
has usually to use larid %.hidl is unsuitable for pzrrl~aaent agricu!ture. 
In Sri La~lka, forest p1antatio;ls have to be raised on im2overishad soiIs 
in aba:ldo~aed che~as,  oil the wind swcpt d i ~ r  rnonisile grassl;zncls, and 
other slach areas. Most in;ligc:~ous forcst tree species do not thrive ocpn 
such sites. 

The se!ection of species for forestation is not a simple process. It 
is based o:i field trials using indige~oxs species as well as exotic species 
that have been planted elsewi~era in  the world. When exotic species 
are experilner~tcd with, the choice is restricted to those where the lozxl 
site conditions (climate, soil etc.) fall within the tolerana limits of the 
species tried. It  is based on such trials, repiicated over a xlunbzr of 
years and covering a number of sites, that species are finally seiezteJ For 
forestation on an extensive scale. The criteria for assess in^ the suita- 
bility for raising as plantations are (a) ease a i ~ d  cost of propagation and 
of establishment of the plantation, (b) degree of survival, (c) rate of 
growth 2nd (d) importance s f  the species. 
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Piatc ?. i'iantation or Pinus cor ibaeo (2  scars) raised on a degradcd site in Kottaw~, neat Gai!e 



Plate ?. Young plantations of 2-eak (2 )ears) w i t h  cash crops 



Plate 4. rzak Pldntat~ons (I0 years) in Vakaoeri 



P l a ~ e  5. Plantations of Eucalyptus grondis raised on the Dry Pafanas in Erahdtla,  
near '?'rlimada 



ltorest Ijrotcctlon is one of t!:e I ~ C ~ L  il~~poilant fitrlctions of the 
foxester. The 1-21,an agencies of forssr de>tr:~ctioa ale insects and other 
animals, fungi, artd man himself. 

Insects and fungi cause destrilction. of trccs z:1~.t oof iimber in use, 
particularly when rrsed outdoors. It should be retilizei? that ii.1 a natural 
ecosystem the fungi a:d i:~secls are imporiant compo!le!lls of it. By 
feeding on organic ritatter they function in Ble roIc of co!isumers in the 
complex f w d  chains of' thc Forcsc ccosys:em. Lve!z the fungi and 
insects that feed on Iivinz tree!; do not ge~?era!ly ~lpsa'c tilo balailcc or a 
na t~~ml ,  ecosystem as they are theinselves kept in check by va.rious fzctors 
eg. the parasites that attacic ir~sect pe:t.;. In a fxcst  tllat is managed 
to fulfil a desired objective, tile niore the forest departs froin rile natural 
state the greater the likell!lood or i~:sp,ct pests 311d other agencies calL~.;iilg 
destruction. Hi is easy to see, for exsrlipie, J;gw a forest: inotloculture 
co~lid be wry susceptible to destruction by irisects or Fxngi. I F  the 
Forest species is a host to a particular insect pest, t I ie single species planta- 
tion will provide the ideal bleeding ground for 11-1~ nest, a i d  its popillation 
,would increase exponerltialIy causing widespread destructioil. Dzspiee 
this danger, many forest plni~tations are raised as monocultiires all 
over the world, since mixed pianta.tions are not easy to raise and maintain. 
So is it with agriculture. Adequate measures have thereforc to be taken 
to detect, and when c!etec:ed, to apply control measures against pes.ts. 

.- 
Ihe problem of p~otecii~lg a forest from insects and fungi is a 

colnplex one. Insecticides aild fungicides that n:e used in agi:icult?rrc 
cannot be used by the fo:es:l(-::. except in forest nurseries became of the 
expense, the extent of Inrtd involved, a:td the diificul!y or  rcaching the 
pests and parasites. So far the only insect attack that m;iy be considered 
to havc reachcd epiineixic progortioils in the Sri Lanlia forests, thc i t~h 
not destroying the host, is Teak ciefoIiatio!~. 

T w o  caterpillers are responsibIe for this: Ifybltres puera and H~.!j~trlin 
~uachner.nlis. Teak is a ueciduous free that shedsits leaves abol.!t July. At 
one time ,he spread of the defo!iators  as most, evidscxt shortly hei'ore 
leaf fall so that the physiological effcct of insect attack was no: considered 



serious. f ta recezt yea.rs, howevzrz they are sezn t s  attsck the new 
flush, atld d e f ~ h t l o n  at this stage :!car aftx year can cause a de;lin? in 
the vigou: of the Tealc tress. In t'lc case of insect p ~ t s  in for~its,  
, . niological control methods are recoc;;nendcd i.e. the parasites thnt 
attzck the pest ir, ils natural envi ron~ea t  arc isolated and ideniifiad, 
bxd  in laborstorics and then released in large rrurnbers. This was 
done to contro! the P t . ~ ; ~ ~ o / o t h ~ . c i i  beatle t!nt pose?, a scriox t!lrast t o  
our cocol;st plantatiol;~ some years back. There are pira;ites that 
attack the Tcak defo'oliatcr caterpillar, bat successf~i1 control of the p:;t 
usiilg the parasiies has i ~ o t  yet bsen possible even in India wilere res=xrch 
oiz these lines is bei:ig carried out. 

I- i'ur,gai attack is still less eissy to control. Fang1 gencra!ly gain 
enti:, into the pl'in! through tthe root and are heace difficult to reach. 
rl~l: most prlctical method of controlling the spread is to fell the iofectea 
trccs, burl1 the material, aild ~solatc the residual trunk. bjt digging 
trenches round tllein &her rncti~ads of controlling fungal attack are 
to use disease resisiant clones, to pI~izt species in mixtllrcs, ar,J to have 
plantation blocks se;~ardeecI by 3Ais of n~t i r rd l  fcrcst. 

The forest has also to be proiec.t~d fro111 varions animals besides 
insects. In many parts of the world goats arc z serious meriace to the 
forests eg. in Greece and Cyprus. I n  Sri Lanka new plantations have 
to be protected from cattlc especially in the up-couiltry area. where the 
traditional gazing grounds - the Patanas - are taken ap for afforestation. 
Other animals that cause damage to young plants are sambllur and 
porcupine, but they are found only in isolated areas and do not cause 
serious problems. One of the most serious problellls affecting forest 
plantations is the destrr~ction of Teak plantations by elephants. This 
is really a prohlenl of recent occurrellcce. Up to a few years ago the 
elephants left the Teak plantation alone except for a fcw trees that may 
be destroyed by the movement of herds throi~gl~ the plantations. 
Recently, however, they have started actively destroying young pIants 
and feeding on the bark and the apical parts. Several hundreds of 
acre.; haw beec uestroyed in this way in Mabarana, Puttalatn and other 
areas. The chaj~ge iil rile feedj3g habits have no doubt been biought. 
about by the restrictioti in the natural feeding grounds caused by continued 
forest clearing. 

Fire i:j a seriaa.s hazard In the Dry Zunc and in  the plantatioi:~ 
raised or? the n~ontanc grasslands. $11 Sri kanita, fires that spread into 
forest plantations are caused by man, in most cases through carelessizess. 
Firelines arc openrd round plantations in tile ntore vtrlrzerable areas as 
a protectio~~ against Bre. The firelines are beIts of about llalf chain 



wide \vl;ere tl1e grass alld otlier vegetation are compeltely removeci bo 
t h ~ t  a fire !hat s t ~ r t s  autsidc a piailtatlo!; wili not spread. ialo it. Tntcrnal 
firclj~ics are also ~ p e i ~ e d  to contain 51:cs that occur witlii!: ~ I r z  plr~ntations. 
The opc;i-Cil:g 2nd i~zil;tt:r.zi~c~ or fielines arc e:ip?nsit.e opcra.tioas. 
Greater pl~blic.~spiritedness alnolig the people co:ild rcduct: thc niceri 
for fircliiles and hence ek s t  considzra'sle savings in the cos: cf rnisi!rg 

-. 
, r i~ ing  boards Iiave becn dispiayzd ii? marly arias phntations, kir:: \i13 -,.. 

to obtai:~ the co-r?peratisn oS the public. 111 S O I - Z ~  coacltries illte Canada 
a:ld Austrajin the fire ?l:zzard is r i  9e1.y serions o x ,  and a fir2 o !~rc  started 
illay fic:rra;. sevi;rnl hi;ndre&, 3f 2ici-e.: before it is 6:-gught undsr co:ltroi. 
~i~ 2 Lv,lirol -..- I n.atc:l towers nre :,i!t a;? is Bljese co.ilntr'ies to hc!p in early 
de teition. 

In Sri as v;e!i as in  111a:ly oilier couniri8;s. marl is the most 
serious cause of forest dcstructio::. The  1961 Forest 1nvc;~tory s!lows 
:hat there w::re ovcr ::rlo n:ll!i011 acres of land tvhick had 
iost its firest ccr;rcr as a res~ilt 0' k i n g  s;~bjer.tc*:i to sl~ifting c:,l,ltivtio!l 
( i  i d  Besi:lcs the chcl?ns, eu:ci~si;!e ~ ~ C X S  or rorcst c!nc.:;iGci! 

6'  
. . 

i.tnproduckive" i.la.~ie b@-:1 rc:ldered :jo iarge:y drie lo i13i;lan activity. 
i t  is not onfy for cultiv:l!.ion hi-csts are I !CS~TL)~:L~;  i h i t  fdl i l~g 
h , f  timber a:s-) takcs place bci!l in the natural forcsls anJ ia p1ai:tztions. 
Ecgialation ;;!ofic i:anili;t i:urb :&is n o ? - -  ,,, i t  rcqi~ii-cs ~1 sense 
g ~ t r i ~ ) l i s ~ ~ ~  :iixoiig thz pcc,i>!c. 



FOREST ECONOMICS 

Forest ecs~no.nics is an impartant branch of forejtr~r. Holvzver, of 
necessity, ihc srlbject can be dealt witb only superficially ilere, 

The study of tile el:on?mlcs of forestry operations is lnacle co~nplex 
by txvo Factors, naimely, (a) the Ion2 gestatioil period before the benefits 
or a forestry eiitarprise are obtaineci and (b) the becafits are generally 
obt3ined at i-tervalr of s few years (thinning3), culminatin& with the 
final yield at rotation z y ;  the costs, likewise, arc spread ~nevenly over 
the lifetime of the crop. 

A f~rcstcr  has to justfy his prdjccts on ecorlomic criteria, and it 
is cn1y by so doing that he could ob:ain the required funds in the face 
of conlpetlnz dernartds for capita!. IC not armed with ar! economic 
asscsstneilt, thercfort', ?!~e forester would be at a coniiderabln 
c-lisadv~ntagc conpared l a  Itis co~uterparts in a~t-lculturz, industry etc. 
The forestcr has to provide n cost-benziit a~lalysis oFlii3 pinposed proiect. 
The costs and benefits have to be estima!cJ and the figarcs discourrtcd 
to the year DiRercnt rates of disco:~~~ring cnn bs selected, and by 
the use of t ab la  the calculation couId br: greatIy simplified. The 
d~Rererence bctween the discoullted beaefits and discounted costs is the; 
net present value (NPV) of the project at a particular rate of di$coul~ting. 
0~hi.r ways of expressill2 the profitability of the projcct jr, to calculate: 
the intenla1 rale of return (IRR) or the beneGt!cost ratio. 

For the purpose of illustration, a silnplified exal~zple of a Pirtus 
p!r.r.ntalion can be taken. Assume that the plantation is raised on Patana 
grasslalld on n ten year rotation for prodacing pdpwood, and that the 
yield is a once and for all one obtained at the end of thc rotation, there 
being no intermediate yields in the form of thinnings. The costs and 
l~ene f  ts are show11 in the table on page 28. From this tab!eit is seen that 
if the costs a?~cE bellelits are discounted at eig.;lt per cent the projcct will 
have a i1t.1: preseni vsl!.ie of Rs. 119.81 per acre. The internal rate of 
return Is obtni~led by working out the NPV at digerent rates of 
discsuilting, platting the resletts n:1 a graph and determining the rate of 
rcturn ?:h;tt gives a zero NPV. 



Ihving saiG .hat lliuch about the discou.l!zd cash flow ~ r r  relation 
to forestry drrjjccts it is necessary la exprs~s reserkations abolxr :he 
unqi~alifieci acczprance oC this mzthod of cualunting fo~estry projects 
In relation to othc: projects. If the benefits from forestry are EirIiy 
reflected in tlie retur.ns by way of iimber or othcr produce, then one could 
not object to all al tea~nt~ve investtnent that gives a batter I R R  bcing 
preferred lo the forcsiry proje~i.  tiowever, 2.; described in Chapter 2 
 here are a number of inc1iiccL bexehts I\:!J~L~I are liot easy to quantify 
G ;  to place a monetary vnltle 011.  The economic benefits from s ~ ~ c l r  
lndircct erects of forests cLxl be qulrc. consideiablc: considcr for example 
the reduction in the incidence and iilteusity of dash Roods. I t  as somo- 
:imes possible to prepare the benefit stlzaln placi~g a hypothericxl value 
for such ~ndirect benefits. 

The concept ol' oppo~ 111!11!y cust is wotth mznttoning I11 connection 
with forestry projects. Since inost course; of action are sclected from 
a range of alterni~tives, the declsion to adopt one course of aclio~r means 
that the others are rejected. Tile coL.t of the cllosen course may therefore 
be looked upon as the loss sust'iined by foregoing the opportunity 
afforded by llze ncxt best allcrnntive. Opportur~ity c ~ s t s  may therefore 
bc taken as being cquai to the net benefit 111h;ch could hnvc resulted if 
the next best slterliative had been sclected. To iklustrate this concept 
with a hypotheticdl cxa~nple, take the case of a proposal to keep an 
ercte~lsive area under natural forest whilr: seiectively feHiiig timber from 
it, as sgainst an alternative proposal to clear the f o r s t  for agriculture. 
A straightforwrird discounted cash flo~st seatemeat may indicate that 
the agricultural project is Fir :nore profitabIe. Iio~vcver, if the area is 
erodible ancl environn~eiltal hazards are expectecl if the forest is cleared, 
the opportunity cost of implementing the agricuItural project is not 
olrly the value of the timber that may Iravc becn produced by the f0rcs.t 
had it remained but also the protection to the environmcnr that w ~ u l d  
have been afforded by the forest, a::d this elycct call at times be cjuite 
cons;derabIe. I n  cer,ain circurnsrancis therefore, forcstry prc~jccts 
may be selected In  preference to o the~s  although the sclcction could not  
be justified eritirely on the basis of a discounted cash flow. 

There are other f':lctors that have CG be co~lsidercd in cvaluati~lg 
the eccnonlic urorth of a, forestry project. Some of tllcse are: 

(a) Saving in foreign t;xchailge. Inlport substirution of Taw ??a.icriaIs 
(eg. timbcr) is a n  important strategy in the econor~iic developnzcnt 
of inany developing countries. Jn Sri Lanka tbc long-:bred pulp 
for the paper industry is imported, a ~ t d  one of the objectives of the 
forestry programme in the country is to produce pulpvoocl that can 
be substituted for the imported pulp. The benefits ihat ca?n accrue 



from such a progi-arnlxe is iiot l~icrcl>f the i~lcome that could be clerived 
by the sale ~f the pulpwood to the Papei- Co!porntion but afso thc 
saving in forcigil e:tchai;ga by elimiilatia,o t I ~ c  import of pul?. I n  the 
case of forestry products tIte saving i i l  foreign exshailge is gel;eral?y 
higllcr tha!; the reverliie that would be dc-rived by the sn!e o r  the material 
produced 1o;sally. 

(b) Developing t ! ~  rural eco1;orny. In inaily countries of the 
Third Wor!d priority is give~r to p;djects thst brisg a b m t  clevcloprnen~: 
in the rural sector. In  this context, faresir- projc-ci; being genei-ally 
locateit in re~note ni-ens I;:Lv~ T! g:.ea!ei i ; ~ p ~ t  oil th3 C ~ Z V @ I O ~ I ? I Z X ~  07 
th.e rural sector ;hail ij:~st oiIm ;;;.dje:is, and for this reas011 tlieji I V O U : ~  

be give11 special ?~eig:i~agc i n  cciil!p,~rison \~it!i altenl;!!ive prcjecis. 

(c) Muitiplier eEect.; on tI7.z ec~:Iomy. LPJit!: tile cievcIoprnent of 
forestry, f ~ ~ e s t  products fcirrn thc basis of vsriows illdustriss that aic 
es'ca'blished such r;s SZVJ nmiliiilg, parlicit: bolrrd m::nufacture, plywood 
production, eic. These iinkages are not cvident in  a stmigl~tforward 
cast-beneiit analysis of a forestry project. 

Anon (1974) A)! III /I~O~;':LC!~'OIZ IO Pl~~j:riii,q ForL*,..rii>~ De--'.- , L , o ~ T ~ I $ , , ~ .  .. - c -  Food P:gri- 
cu!ture 0rguiilza;ioil of ri:; Uj?iicc! Nations, Romc. 

c ~ i t t i n g e ~ ,  J .  Pricc ( 1  9'77) Ecujroriiic d:?ir/) ' .~is o f  Agi~ic.!f~~r~rol ./',.r!ifc'ls. The John 
r - lophi~s  ililivc.~.siO~ Press, Ballilnore a n d  Loiitii)i:. 

Iiiley, W. 2. (1956) Ecotloti!ic.~ o f  Plirrlfatfotu. Faker and Faber Ltd., 24, R ~ ! s s ~ l  
Scp~rire, 1,oncIort. 





7- 
A imbcs is chc principal pi-oci:lcl- of the forest. It is one OF the oldest 

co!;struction ~z~alzrials k ~ ~ o w n  to mxil and st i i i  coniinues to be widely 
used. Dcspile the fact i.bnt syn~hziic silb;tifute~ arc rjsinq : ls~d for a 
tasie~): oi'p:~rpc;saj, tile worir! de:c,zn3 for woo3 is contili.uing to increase. 
Xi is i11.dccd a goo3 thin: rhnt -,~.ood s~tbstiti:tc~ ilnve becrl devcIoj?eci, for 
otherwise, Ihc de.;t;uciion of fore~.t'i for sugpl)liilg th: dzia~ancls w o u i ~ t  
havc bee]: cala iuilous. 

7 h c  pro'o!cms co~?~;ectcd ~2i i I1 .  tib:~ber iliiii7,;ation begin aL the s t a g  
of 1l.aralesti1lg. E.ellii~g, exrrccring i!~e logs From tllc stirrnp site to tl:e 
xlcarest accessi%!c p~irr:, and I>nirlnge by read, j.ai1~';1~, cnblewny oi- 
water ni.2 al! :?spec!:; of ufillzation that call for C:Z~-C~LL! sti12y. l i t  the 
more ndvncccc! co~intries like Swiieerlaitd a ~ i d  Germany, Sorzst; arc 
provided wit11 a i:ct?:mr.k of foacis. The !:and clcnsity to be aimc:l at  
is carefully wor.l;si', ovit otl the bn,si*; of a coinparison of the cost o:' road 
collstructiolr arid haulage by rod 911 t!ie om hailcl 2nd tilt cost oT extrac- 
tion from the st~lri>p site to tile ro:rd or1 rhc other. The latter where 
the logs ha.ve geilernlly co be dragged out using machiiles or anitnals 
(eg. elephants) i s  the  lost expc:lsii~c of' t l i ~  timber harvesting operatio!zs, 
and considerable savings could be eil'zcted by rcduci:zg ilrc distant!: 
involved by I;i:iltlit?g Inore roncls. But !he cost of road cons1~ruclio:t jc 

also high, zild heilcc the relative costs 1~111 hnvc to be stuclicd befclrz a 
vrograrnlne or  rosd co;.istruction is started. 

In Switzerland, Auqtria a !~d  soulherrz Geri:art:ly cable cranes and 
cableways are used exlensive.ly. The cabje crane is particularly cscrcl 
in se1cctior-t felling operalioils as the logs coulcl, be picited up from tile 
s t u n ~ p  si.i;c, hoisted, and then tratlspo:.!ed a!ong an overhead cable. 
Dragging along llle ground with coursequen! clamage to tIie staizding 
trees is tll.ei.ef(~re mii~imizecl. 

Spm;;ini tirnbcr .I~a~!lngs tractor3 are niso ~vidcly used in marly 
industrialized co:rn-tries. The most saphisticatecl of l:he inachines fr:Ils 
th.e tree, lops off t ! ~  braaches niici carries it fiorn the s tump site to the 



roa? side. n these corrntries the escalation in the cost of forest 
c2erations is checked by increased mechanization and reduced dependearn 
on labou~. 

In Sri Lanka, traditional methods of fogging are still being widely 
practised. They consist of felling and cross cutting with axes, 2nd 
extraction from stump to thp ioad using elephants. In the Dry Zoae, 
aullock carts are also used for the transportation of logs ia the forest, the 
log being slung mder the axle. 

Mechaized logging is carried out in some forests where timber 
cxploitation is done by the State Timber Corporation and tire Plvwood 
Corporatior. In these mechanized logging operations, the trees are 
felled with chain saws, and extraction of logs 1s done using large, rubber- 
tyrcd logg~ng tractors and agricriltural tractors. The logging tractors 
are very eficierit, but the costs of purchasitig and maintaining them am 
very high. Transportation from the forest to the mill is done by road 
or railway or, occasionally, by water. 

Sawing 

For most constructton work and for furniture making, timber has 
to be sawn before use, and this can be done either by hand saws or by 
machines. Hand-sawing of logs is done in Sri Lanka rlsing a scaffaldirtg 
on which the log is hoisted. A pair of sawers, one standing below the 
scafTolding and the other on the log, do the sawing together with an 
up and down motion of a long, two-handled saw. Sawing done in 
this manner is very accurate and causes little waste. 

Machines for sawing arc of various types. Some are very much 
like the handsaw-only faster ie. they have a reciprocating action either 
up and down as in the vertical frame saw or from sidz to side in a 
horizontal frame saw. The mcst common machine used in Sri Lanka 
is the circular saw. This is a round steel plate with cutting teeth on 
the rim. Its disadkantage is the high proportion of waste in 
sawing. Another type is the band saw which is an endless steel ribbon 
with c!!tling teeth on one edge. It may work horizontally or veriicaliy. 
This is an accurate method of sawing with less waste than in the caqe of 
t h ~ :  circular saw. 

All mechanical saws require maintenance by skilled technicians, 
ard the frequent neglect of careful saw doctoring results in inaccurate 
;awing and considerable waste of wood. 



Seasoning 

Green timber ie. timber f ro~n  frr,,h.ly felled tlees contain a high 
proport~on of watt - :tl the I znge of 50 to 203 per cent or lle dry weight. 
This water 1s co:lta~ned in the wood i11 rtvo forms: (a) as "free water" 
which is found 111 the cell cavities and intc:czllular spaccs dild (b) as 
"'bound" water in the cell wal!s. 

When wood is exposed to the air i t  begi:zs to dry, and in the PYOCCSS, 

what is first lost is the fi-ec water. As drjiing goes 011, a stage is reached 
when almost all the free water is lost but the wails nre still ,saturated 
with water. At this stage the wood is said to be at its Fibre Sat~~ration 
Point (FSP). Tlie FSP usually lies between 25 ad 30 per cent moisture 
conte::t. Furtiler drying beyo3c1 this poiiit results in the loss of lile 
bound water. In practice a piece of lvooi! does not dry uniformly. 
The surfxe layer dries first, and a moisture gradient is set up resulting 
il: the novement of water , from thc cnrc or tile piece of wood to the 
surf~~ce. The surft~ce inyer tiicrefo;-c re:icilei FSP bcrore the core. 

Whell wood dries beyond tl?e FSP iti~por.l;~!it p!~ysical cli;~n&e 
takes place; the \voori hegiils to shrink. Shril~icagc is riot unifoi-a; 
shrinkage in the tangential direction is ;n~!ch greater than in thc radial 
directioi~ j~~s~ ia l l y  doitble), while longit~~di:~;~I shrinkage is ne~ligiblc. 
Because of the two factors, (a) the log rrom whic11 the sawn timbcr is 
obtained being cylinciric:~l in s!?:lpe arld (b) thr, shrinkage in  thc tangential 
direction being much IiigIier than that il; the radial directio:l, a piece 
of sawn timber oftea tends to warp wheii it shrinks on drying. 

Drying of wood goes on till its moisture contcnt is in equilibrium 
with that of the ~ t l~~osphe? ;e .  A t  this stage the titnber is said LO be 
seu~oned. Tn Sri 1,ailka seasoned timber has a moisture co:ltent of 
around 15 per cent. I t  should now be obvio~is why timber has to be 
seasoned before it is used for furniture making. If u:iseaso!ied wood 
is used it: will dry hfter it is rnacle upiillto fi~rilitnre, and shrinkage occurs 
resulting in the opening up of joints a t ~ d  warping of the planks. Even 
if a piece of timber is seaso~ed it will tend to absorb and give out s!nail 
amounts of 111oisture as the moisture content of' the atinosphere fiuctuatzs, 
and this resrllts in moveme:lt of the wood - expansion when it absorbs 
water and contraction when it dries: Hence one would have observed 
that drawers and doors tend to get jammc;l in  wet weather. 

There are other advar~tages in sensoning timber before use. When 
dries beyond its FSP i t  beco~nes strosger aud Inore durable. 

Ancreased durability is due to it being less susceptible to  attack by fungi 



and insects. Timber being a natural, orgilnic material, ~t is su5jmt 
to attack by fungi and irlsects z~nder certain conditions. Both fungi 
and insects need water to ructain life. Timber that has beer, dries to  
equillbri~lm moisture cozteilt does not coztain su%cient moisture for 
the growth of most fungi and insects. Hence durabilily is increased. 

Seasoiiiilg cailnot be done by rncreiy putting planks to dry out 
in the sun. Because shrinkage occurs as timber dries and the exposed 
surftice dries faster than the i:lilsr pzrts, certain defects can. develop if the 
timber dries too fast. Oric of tiiese defects is called cure Rrrr.ilcning. 
If a piece of timber dries too fast tile outer iayers wiIi dry below the 
FSP wi;i!c the core is still at a moisture content higher thnn :he FSP. 
The outer layers then ecnd to shrink but are prevented from doing so 
by tile core whic!~ has still 11ot began to shrink, and the outer layers 
may set while untlcr rcxiion. The wood is tIieti to bl: case hardened. 
Subseque~xtly thc core dries below the FSP :ind tc:lds to si~rir~k but is 
prevented fium doing sa by the outer layers illat have set. T!x core 
is then r;r?cier tensio!~ alict the outer lajiers undcr co:nprcssion. Case 
hardening can give rise to "honey combing" and, if the piece of wood 
is resawn, to sever-e warpl!?g. 

Tin;?;cr has therefore to be seasoned under controIled conditions- 
It could either be air seasoncd or kiln seasoned. In air scnsoning the 
timber is st;.,clccd under cover anit i ! ~  such a manjler thnt there is free 
air circulnlion between the piece? of saw,l timber w:iic+ are separate,{ 
fro111 each otlier by small pieces of wood called sticlcers. By this method 
it generally takes several weeks to obtaiii wzll seasoned wood. 

In kiln seasonirlg the tialber is placed (stacked as for air seaso;iing) 
in a closed ch:/mber or kiln wilcre both the te:nperaturi: aiid humidity 
car1 be cor~trolied. The te:nl;eratuce ir raised, but by supplying s t e m  
the humitiity is also i!~creast:ci ~t;ld tso ranid drying preveateJ. The 
temperature and !~urniciity zre controlled nccordirlg to special k i l : ~  dryIil2 
sched!~Ies - tl~cre bei;lg dil'fcrent schedu!es for different types of timber. 
Kill1 seasoning can be accomplished in a few days. 

Timber, like any other ma.terial, is subject to  destruction by various 
agencies. The biological agencies of destruction are fungi and insects. 
As stated esriier, fungi do not normally attack dry tirnbcr, and hence 
if seasoncd wood is used and the timber is not subject to wetting 
fungal attack will not occur. However, . timber is often used 
out of doors and is !lence exposed to rain, e.g. railway sleepers, electrical 



and telegraph poles, etc. In such cases most timbers are not naturally 
resistant to fungal attack and have to be protected by suitable treat-nent. 
Preservative agents arc selected that will render the timber resistant to 
attack both by insects and fungi. 

SeveraI different types of insects attack timber. Fresh Iogr are 
attacked by insects called ambrosia beetles. This groap of insects saxnot 
digest the wood but they tunnel into the wood and they feed on the Fungi 
that grow on the walls of the tunneIs. As soon as the moisture content 
of the wood falls below the level required for the ambrosia fmgi to 
grow, the insects cease to attack. Another group of insects, ths powder 
pest beetles, attack drier wood. These insects also cannot digest wood 
but they ingest the wood from which they use the starch and sugar. 
Both ambrosia beetles and powder pest beetles attack only sapwood 
which contains starch which is required for the growth of fungi on which 
the ambrosia beetles feed and which provides nutrition to powder pest 
beeties. The powder pest beetles too do not attack wcll seasoned timber. 

The most destructive of all insecls are the termites. There are many 
species of termites but they can be broadly divided into dry wood termites 
and ground dwellers. The former, as the name implies, could colonize 
dry wood but is generally found only in sapwood. Ground dwelling 
termites have their colonies in the ground from where they go along 
covered galleries made of earth in search of wood. When a suitable 
piece of wood is found they chew off fragments which they take to their 
underground nests and there form them into beds for the growth of 
fungi on which they feed. One of the most curious features about 
termite attack is that a piece of wood may be almost completely destroyeJ 
within leaving an outer shell untouched so that until the piece of wood 
gives way nothing is suspected. 

To guard against attack by fungi and insects various types of prear- 
vatives are used. One of the most important of these is creosote obtained 
by the distillation of coal tar. It normally consists of aromatic hydro- 
carbons, phenols and tar bases. It is a reco~nized preservative 
throughout the world for railway sleepers, telegraph a:~d transmiss'on 
poles, marine timber, etc. The average life of a creosote - treated sleeper 
in the tropics is about 30 to 40 years. Sometimes a mixture of inorgaizic 
salts (e.g. salts of copper and arsenic) is used as a preservative. Though 
these salts are soluble in water, when abs~rbed by wood they are converted 
into an insoluble substance which is not washed away when the timber 
is wetted. 



The durability of rubber wood can be increased considerably by 
treating with boron salts. The discovery in Sri Lanka of a method of 
treating the wood has had remarkable resuits in that rubber wood which 
was at one time thought to be fit only for use as firewood or for concrete 
shuttering planks, is now being treated with the preservative and used 
tor furniture making and is also being exported to Britain. 

The application of preservatives can be done in various ways. Brush 
coating of the preservativs is the simplest but is obviously the least 
effective, for the agents of destruction could enter the wool  through 
small opening and attack the untreated wood within. Impreglation 
is a ao re  eirective method of treatment. In  this method the timber is 
placed in a tank which is then closed, and a vacuum applied. The 
heated preservative is then pumped i ~ t o  the tank, and after some hours 
the pressure in the tank is increased. Finally the surplus preservative 
is pumped out, and arter a short period of vacuum to suck out any 
further free preservative, the tank is opened. By this method the pre- 
servative is made to penetrate the wood. Sleepers and telegraph and 
electrical transmission poIes are treated ir? this way. 

The strength of wood is very much higher in  the direction of the 
grain than at right angles to it. This is why a piece of wood can be 
fairIy easily split with an axe but cannot easily be cut across. When 
wood is used for any purpose therefore It has to be suficieatly thick 
to compensate for the weakness across the grain. 

In the manufacture of plywood, thin sheets of wood or keneers 
are glued together in such a manner that the direction of the grain is 
at right angles in alternate sheets. This distributes the strength of the 
wood evenly, and comparatively thin sheets of plywood can be used for 
purposes where thick sections would be necessary if solid wood was 
used. 

A good part of the plywood marii~factured in Sri Lanka at the two 
factories in Ciintota and Kosgama is used :or making tea chests. Other 
products turned out of plywood are flush panelled doors, ping pong 
tables, carrom boards etc. Thin veneers are also used to give a more 
beautiful finish to wood that is unattractive in appearance or to chip- 
board used for table tops etc. Since veneers arc very thin, valuable 
wood could be put to better use this way than if such wood was used in 
the form of solid boards. Veneers are prepared either by rotary peeling 
or slicing using heavy machines. 



Particle board 

In the manufzcture of part~cle board (chipbcard) thc uood i.; chrpped, 
the chips drled and sprayed w ~ t h  ~ l u e ,  and the0 pressed into boards. 
Srnce what is used are wood ch~ps, waste woqd \uch as the cores that 
remain a f t ~ r  lcgs are peeled to produce veneers c ~ u i  be use3 for the 
manufacture of partic!e hoard. 

Fibre board 

Fibre board is made by breaking dow11 wood to its constituent 
fibres and pressing tile fibres to t j rm sheets. Boards cti' varying de:lsity 
are produ~cd, the high de~isity board being called :lard bo:i~-d and the 
low density 3ne insulation board. Z-fardboard call bc :~sed as a partitioa 
material and for furniture making, while insulation board can be used 
Tor ceiiings. 

Pulp and gaper 

I n  the rn:inufacture of pspcr pulp :!is0 t!ie viijod i\ first reduced to 
its constltucllt fibres. This ir; done either r~lzc!lnnic:!!ly or chenic~lly 
or by a cornhin:ition of tie two. Mec11anic:il or gr-ou:zdwooii pulp is 
made by pressing a iog against the rcugh ~ u r i - ~ ~ c c  or̂  a fast rotating sione. 
The fibres are torn out of the wood by the stone. The pulp thus produced 
is not of high quality but the yield per unit quantity of wood is Illgh. 
Suclz pulp is used for the manufacture of newsprint wilere high quality 
and keeping properties are not required. 

In making chemical pulp the wood is first chipped. The c!iips are 
then "cookcd" ie. placed in a digester togctl~er with the ntcessary 
chemicals and heated. This results i n  the separation of thc fibres. The 
fibres are then fiashed and bleacli.ed. After blenching they are wached 
agaln and then sprayed as a suspensio!l in water on to a moving belt 
where they are: pressed to form paper. 

To  be suitable for paper making the fibres of wood must have ceriair~ 
properties. Paper has traditionally been made fi-om coniferous woods 
such as spruce. The fibres of these species are long and suirable for paper 
making. In tropical cou~ltries such as ours conifsrs do not occur 
naturally. In Sri Lanka, paddy straw mixed with imported coniferous 
pulp is used for inakir~g paper of go,:d quality. I t  is expected to replace 
the imported ,pulp with p ~ ~ l p  from locally grown P i ~ ~ u s  specics in due 
cnurse. 



The Rayon industry ' 

The starting material for ?ajron manur~cture is wood pulp. Pulp 
consists of cell~ibses. The first step in rayoil manufacture is to treat the 
pulp with a concentrated caustic soda solution which dissof~ei o:ii the 
celluloses that are not req~~irttd For rayon mln ufacture lelvi!lg bdli nd 
alpha cellulose. The alpha cellalose is trentetl witii. a che:niclI which 
varies with the process ~lsed. The product is theil dijsolveJ in an 
alkali, and the sol~rtion forced throiigI1 5.1e spin!ie:cts. The fiiara:.lts 
that ernergc are coagulatcd in a bath or acid to producs ihc yarn. 

Pue%wood and charcoal 

Fuelwood is one of the most iinportant prorlucts f r o x  the forz;t, 
Wood is the main fsel used by the ps:elt: of dave lopi ;~~  C O U S ~ ; . ~ C ~ .  

Jn Sri L:~~zka over 90 per cent of !~s~ise-h~i!,l.; uie fuclwo;id for dorne;tis 
cooking. Of the tllrcc so!ll.ces of eiicrgji arsii i n  Sri tartka, fi~clwoo~i 
is the main one accounting for 60 per cent of thc energy consu:~ied, 
w!lile the other two, oil a116 electricity, aczouni for 25 p:r cent a.ld 12 
per cent respectively (1977 estiinate;). Fu!:lwood is used not o,lly. 
for dotnesfic cooking but also for n wide rayze of co;n.narcia! purgosesr 
bakeries, brick and tile kilns, tolincccr ~ci,irig, te:1 factories, etc. 

Tl~ough fi~elwood plays such an i~z~porlailt role in the energy economy 
of the country, LIP to now, very Iiiilc :itte!ttioil h:is bcen paid to ensuring 
a srlstained supply of fiielwood to meet tile falure de:.nsnds. This 
question is assu~llillg special importance ivilh the wldciyread opening 
up of forest land for the accelerated hl.ahaweli tfcveIo2ment pro- 
gramme. Plans for raising lielwood plantations in some areas have 
now been made. The plans sl~ouid be exteilded to cover more areas, 
and tiley should be put irito effcct as soon as possiblc bearing in miild 
that the p1antation.s wi!l take 10 to 15 years to becorne productive. 

In many countries of the developing worId wood cliarcoal is used. 
for dorncstic cooking and heating. The co:lversioil of wood into 
charcoal is done in kilns locntcd witl~iil or in 'proximity to the forest. 
Though a certain amount oT carboil is lost in coilvcrsion into charcoal, 
there are many advantages i n  using cliarcoal ir~ste~iJ of \voo,l. Wood 
contaii~s a high proportion of water which is expelicd oa carbonizatizri~. 
Weight for weight, charcoal has a m x h  h i g h -  carbon content and 
produces two to three times more heat than wood. The cost of transport 
which is by far the main cost co:ilpai-lent of fuelwood is therefore greatly 
reduced by collverting the material into charcoal in or near the forest. 
Another point in favour of charcoal is that it is a s~llokcless fuel. 



The State Timber Corporation started pilot scale production 9f 
charcoal in 1978, but progress since then has been slow. The Ceylon 
Institute of Scientific and Industrial Research has designed a cliarcoaI 
cooker for domestic use. Judging from public response - in September, 
1980, fifty cookers supplied to a sales point in Dehiwala oxce a \%leek 
were being soid oui within minutes - there should be no problem in 
popuiarising the use of charcoal for domestic cooking in all the urban 
and suburban areas at least. 

With extensive clearing of forests taking place for developne~t, 
there should be no time lost in stepping up the com-nzrcial prod.~ction 
of charcoal. Moreover, is should be obvious that with Sri Lnnka 
spending a good part of its foreign exchange earning? 07a oil imprts, 
any course of action aimed at a more rational utilization of the e lergy 
resources of the counrry should receive the highest priositv. 

Minor forest products 

There are numerous products besides timbcr that are obtained 
from the forest, and some of these are of considerable co~nmercia! 
importance. 

Wattle extract for tanning leather is a product obtained froa Acacia 
mollissima. This species is grown in the Kandapola area, but exccpt 
for some trials that were carried out, no commercial extraction hzs 
yet being done. Species of mangroves and Cassirr auric~pJrrta (Ranawara) 
also produce tanning material. 

Various types of essential oils are distilled from forest species like 
Eucalyptus spp., cypress etc. The possibility of producing turpentine 
by tapping the bark of Pinris caribnea has been investigated and the 
result was very favourable. Oleoresin suitable for use as an incense 
is obtained from Canarium zeylanicuna (Kekuna) by rapping the bark. 
Gums could be obtained from quite a few species. Trees of the family 
Dipterocarpaceae yield resins that can be used for making French 
Polish, varnish and similar products. 

A number of products (bark, fruits, stems eic.) used in ayutvedic 
medicine are collected from the forest. Beedi manufacture is afi 
important industry in Sri Lanka. The wrappers are the leaves of 
Diospyros melanoxylon a species which is found in Sri Lanka but not 
in adequate quantity to make cominercial exploitation possible. 
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