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TRANSLATOR' S INTRODUCTION 

Because of t:ìe barriers f distance and language, 

little is kcnown in this country of the work of South Am- 

encan I'oresters, the problems they encounter, the way 

in which these problems are solved. Foresters such as 

xonrad Peters are deserving of' recognition, for they have 

been the first to penetrate a frontier of ignorance and 

prejudice in their work of growing forests by artificial 
means in south America. The ingenuity of these men is re- 

maricable; faced, for example, with the problem of provid- 
ing mine timbers for the large mines in central nd ncr- 

them Chile, with the nearest forests of merchantable tim- 

ber more than a thousand miles away and the cost of trans- 

portation they the of grow- 

ing their timbers next to the mines, in places where forests 
had never before been grown. To draw a parallel, it is as 

if a portion of the forests of the Pacific Northwest was to 

be moved to the treeless Great Plains. 
The way in which the problems of South American for- 

estry are being solved is of great inportance to all of us, 
not only from the standpoint of contribution to nowledge, 

but because of their growing economic importance. South 

Aìerican countries may be able to grow so much timber for 
their own domestic needs that they will buy less and less 
timber from this country. The vast tropical forests of 

Brazil and Venezuela should provide a great percentage of 
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the total volume of lumber used in the world in the future, 

especially in specialty woods. 

This thesis was written in an attempt to disclose some 

of the aspects of one of the phases of forestry as practiced 

in South Anierica: ilviculture, in th6 hope that it may 

prove to be of value to foresters here. I realize that the 

work of Konrad Peters is largely an application of German 

forestry methods to a particular problem, and that his work 

may have been influenced by his education in intensive for- 

estry practice, and that such practice may not have been en- 

tirely for the best. This is purely conjecture, however, 

and I hold no brief for his work, since there is no other 

material to worc with by wa of comparison. 

The work of translation has been done with the idea 

in mind f keeping well to the concepts of the author, al- 

though a few liberties were taken for the saíe of clarity. 

ince there are flO spanish equivalents for many of the 

technical terms used in forestry, many have evidently been 

coined by Petrs and his contemporaries, for they are not 

listed in any of the technical Spanish-English dictionaries. 

Peters provided for this-lack by inserting the German equiv- 

alent in most cases, so that most of the terms used have 

been translated from the German instead of from Spanish. 

There are a number of other publications on South Amer- 

ican forestry which are quite worthy of translation, partic- 

ularly in the fields of wood identification and dendrologv, 



and I sincerely hope that this translation of Peters' book 

may be the first of a number of such works to be translated 

into English. 

Ray A. Yoder 

3. 



DEDICATION 

The author of this little work, having 

completed in the year 1937 thirty years of 

work in the forests of Lota, wishes to ded- 

icate it to 

Senor Don Juan Manuel Valle 

Manager of the "Compania Carbonifera e In- 

dustriale de Lota", owner of the greatest 

artificial forests of the South American 

continent, wishing him to accept my grateful 

horn age. 

Lota, Chile, July 1937 

The Author 
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INTRODUCTION 

My motive in writing this modest treatise, dedicated 

to Chilean silviculturists, is that of orienting ourselves 

accordin: to ideas that are the fruit of thirty years of 

experience, ideas which should e had by everyone who is 

entrusted with the anagement of artificial forests. 

In the lines of the boolc, written without scientific 

pretensions and without literary foibles, silviculturists 

rdll find the precise standards for obtaining forests of 

the greatest value, the object of all forest owners, for 

only by adhering to precise standards will the roney in- 

vested produce the interest which the forest investor has 

a legitimate right to expect. 

Expectations of legitimate profits have today more 

than ever a solid foundation, if one taIes into account 

the modern utilization of forest products, not only in con- 

struction, furniture, etc. , but also in chemical utiliza- 

thon, which has discovered that wood can be used as raw a- 

terial of great importance to industry; for example, the 

processing of wood so as to obtain ethyl alcohol, or its 

conversion into stock food. The day will doubtless come 

when chemical utilization will be perfected to a point 

which will enable us to convert wood into a food for man 

himself. 
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No less interesting is the destructive distillation 

of wood, with its resulting wide variety of chemical prod- 

ucts; its transformation into fibers which furnish the 

textile industry with material for the :Lairication f - 

tificial silK and wool-the latter clothed 2% of the pop- 

ulation of Germany in 193o. Another branch is the wood 

pulp industry for paper manufacturing. 

These are the viewpoints that are responsible for the 

present enthusiasm of investors and land-owners for forestry 

and their wish to cover their poorer, less-productive lands 

with forests, in order to íiianage them in a more lucrative 

way. 

It is necessary to bear in mind that forestation does 

not end with the planting of trees-the care of the plan- 

tation is of equal importance. 
o 

Ve have not included instructions upon the manner of 

establishing plantations in view of the fact that this ma- 

terial has been treated in a worc written by the agronomie 

engineer, Ernesto Maldonado, titled Treatise on the Plan- 

ting of Forest Trees (Book I), but we have described only 

the care of plantations already established. 

The author would be greatly pleased to now that this 

modest treatise could be an effective cooperation with the 

work in which the silviculturists of Chile are employed. 

Lota, July 1937 
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CHAPTER I 

MANAGENT OF FORESTS 

Although this chapter has no direct relation to our 

primary objective of explaining the care of forests, it 

seems to us necessary to speak somewhat upon the order in 

which well-regulated forests are placed. 

The more extensive the area pknted to forests, the 

iore necessary it is to apply scientifically correct meth- 

ods to insure the accomplishment of one's objectives in 

forest management. A methodical plan is necessary if the 

forest has an area of more than 300 hectares. (1 hectare 

equals 2.Lí/l acres). 

The forester must first find what annual yield or 

cut his forest will sustain, so that a constant and uniform 

income or rent over a certain period of time can be assured. 

This annual yield or cut must not be overestimated, br ser- 

ious harm to the productivity of the forest may result. 

In order to accomplish the planning of a forest in the 

way described, the first indispensable requisite is a know- 

ledge of surveying and mensuration, which serve as the 

means of arriving at a ood general map of the ownership, 

on which the boundaries, streams, etc. , are shown in a clear 

and accurate way. The scale should be about 1:20,000. A 

second map, "The Special Forest yap", should be on a scale 

of 1:5,000, and on it should be shown all the details of 



the forest: the different ages and the species of each 

plantation, differentiating by 10-year age classes, mar- 

King the different groups on the map with letters and the 

varieties of trees with distinct colors. 

A complete plan also needs a division of the forest 

into compartments, in which are found the various groups 

in the way explained above, the limits of each defined by 

roads, fire-brealcs, and topogràphy. 

An important requisite is a good location of the roads, 

for upon them deoends our ability to mace economical use 

of the products of the forest in the future. The location 

of a system of roads presents no difficulty in flat country, 

but on forest lands with a widely varying topography the 

location of roads presents many times the usual problem. In 

this latter case it becomes necessary to conform to the cor 

tours of the land. Always try to ceep the principal roads 

as low as possible in rolling country, and lay them out with 

secondary roads that will give access to the slopes and he- 

ights. 

In order to have the land covered with trees and its 

volume of wood used annually, keep a register in which the 

different sections, species, and ege classes are listed, the 

general resume of which will determine the volume of wood 

produced by the forest ann:ally, and the consequent rent 

which one may expect. To determine this, proceed as follows: 

In the first place it is necessary to find the age at 



which the trees can be utilized, for uponthis age depends 

the adoption of the rotation which will be used for future 

management of the forest. As most of the species which are 

planted in Chile are those exotics which have a rapid growth, 

most management plans provide for a relatively short rota- 

tion. 

The rotation age will depend in the first place upon 

the region, the quality of the soil and upon the dimensions 

of the product required by the mar1et. 

When the rotation is determined, it may be divided in- 

to four periods, grouping the existing plantations in each 

one according to 10-year classes: for example, the first 

period contains all the trees from 31 to ¡40 years of age, 

the second those from 21 to 30 the third those from il to 

20, and the fourth the plantations from 1 to 10 years. In 

case this classification results in an equal distribution 

of area among the four periods, the ages of each group more 

or less well distributed, and with the quality of the soil 

uniform, then the forest will be normal. But it happens in 

practice that this is never the case, for there are usually 

one or two age-classes with excesses or losses in growth 

which obliges us then to compensate for the ages of those 

groups that for different reasons it is not convenient to 

leave in the group that they correspond to; for example, 

compensating for the inferior forests in one case and for 

rapid-growing, thrifty forest in another. (The author ev- 

. 
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idently infers some sort of conversion into standard acres). 

We should consider here the manner in which the ages 

of the trees can be determined. As each tree carries n 

engraved record of its history in its trunk, it is only nec- 

essary to count the rinís in the lowest cross-section of the 

trunk; the number of rings, plus 2 or 3 years, indicates the 

age. 

11e have seen that the first period includes the older 

trees, the reason for which is that they are destined for 

use during the next ten years, the successive cuts being 

made so as to succeed in establishing reproduction on the 

ara immediately, so that with the cutting of the old for- 

est, this area will in 10 years be completely covered with 

young trees, established by natural seeding or by planting. 

he volume which can be cut in the first period, the 

felling of which is not done according to area regulation, 

but according to the division of the volume of wood avail- 

able by the number of years which corresponds to the decade; 

the result so obtained is called the possibility (Abnutz- 

ungssatz, Jahresetat) 
; for example, if a total volume of 

1,O00 cubic nieters were available over a period of 10 years, 

then an annual cut of lO0 cubic nieters would be prescribed, 

to which there must be added a proportionate amount for in- 

crement to the trees that are not cut immediately, but on 

all timber that will be cut cre than one year hence, in 

order to end the 10 years with the entire area completely 
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cut over. 

It. is best not to exploit the total of the possible 

annual cut, but to lessen it a little so that the manager 

will have at his disposal a fair aniount of reserve, the ob- 

ject being to provide for insurance against for9st fires, 

wind storms, etc. 

It should be understood that while the first age- 

class is being cut, the others are under the kind of care 

that well-manged forests require, with thinnings in those 

stands which have but recently been established, and release 

cuttings on those plantations which have been established 

forsome time. The last two measures provide for the growth 

of utilizable products, and for this reason we give them 

the name of "preliminary improvements", for they aid in in- 

creasing the forest rent. These preliminary improvements 

also regulate the forest toward the end of securing constant 

returns from it every year. For this reason the area in 

each age-class should be divided by the number of years it 

takes to cut that age-class so as to determine the number of 

hectares it is necessary to release or thin each year. 

A forest organized in the way described will assure 

the owner of a constant annual rent, and the foresighted 

owner who is aware of the economic functions of his forest 

will not overcut it excessively, thus removing too much of 

the capital that his trees represent. 

There are various ways of determining the volume of 
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timber on an area; we shall indicate here what measures are 

necessary to do this properly. In a forest which has rown 

uniformly and which is not brolcen by clearings, the measure- 

ment of the volume can be greatly facilitated, because in 

this cae it is not necessary to take the dimensions of all 

of the trees, but simply to selet a small area which is rep- 

resentative of the whole, measure all the trees in this small 

area, and proportion the resultant volume to the entire area. 

It must be understood that a forest which does not have 

the characteristics mentioned above requires that each tree 

must be measured in order to compute the total volume with 

any degree of accuracy. 

The tree diameters ar mesured at a height of 1.5 me- 

ters above the gound, and the volume is computed as if the 

tree were a perfect cylinder, using the average height (Dur- 

chschnittshohe) of the forest or of a certain group of trees 

as the height of the cylinder. The cylinder volume is con- 

verted br the "form factor" (Formzahl) , which usually varies 

from O.L4.2 to O., because of the conical and somewhat para- 
bolical form of the tree. 

The average yield or production (Durchschnittszuwachs), 

that is to sar, the volume of wood in cubic meters produced 

in a given time, is calculated in the following way: if a for- 

est with an age of LQ years produces OO cubic meters per 

hectare during the time indicated, its increment will then 

be bOO = 1 ou. meters per year and per hectare. The growth 
L.O 



Factor - volume of tree ABC 
volume of àylinder c-a 

2.L6 m 
- 

5.b51 rn-2 - 
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or increment can also be calculated scientifically, deter- 

mining the percent-growth by using an increment-borer (Zu- 

wachsbchrer), which secures a radial section of the trunk 

of the tree which can be ued, through application of cer- 

tain formulae, for the calculation of probable future growth. 

The final cutting is usually made at culmination of 

mean annual growth (Kahischlag), pine especially being tre- 

ated in this way. This method is much more widely adaptable 

in the case of pine, because of the surprising abilitir of 

the pine to reproduce naturally, especially so in the pro- 

vince of Concepcion, where climatic conditions are very fa- 

vorabie for the germination of the seeds left by the trees 

which have been cut. It is not necessary in this repion to 

make special cuttings for the purpose of preparing seed beds 

or to rrovide for seed dissemination. Nevertheless it is 

necessary in the majority of cases to harrow or plow the 

soil and dispose cf weeds and underbrush, for a pine forest 

which is ell handled silviculturally must not have any veg- 

etation under the trees at the time of the final cutting. 

Undrstand here that it is necessary to leave some trees to 

protect the young reproduction, for our practice in Chile 

has demonstrated in very many cases that, using a final cut 

of the mature parent trees, the reproduction afterward grows 

with an abundance and vigor rarely seen. This method has the 

advantage over artificial p1nting or seeding of being more 

economical and of assuring a more rapid growth, thanks to a 
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complete and unbroIen coverage of the area, which would not 

be possible in the case of hand planted trees, for Young 

pines do not survive transplanting well. Another favorable 

factor is that the soil is enriched by a large quantity of 

humus, the vegetable :ìatter in the earth which has accumu- 

lated in the course of years through the dropping of leaves 
and twigs from the old forest. 

One must marvel at the ease with which pine reproduction 
will establish in the zone mentioned, and it must be supposed 

that conditions are the same further south. 

It is inevitable that from time to time there will be 

certain areas on which trees do not become established, so 

that it is necessary to plant them with seedlings or young 

trees secured in places where reproduction is too abundant. 

Generally, the natural reproduction is so abundant that it 
is necessary to make a thinning in the second or third year. 
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CHAPT II 

THE DIFFERENT KINDS OF FORESTS 

ilviculture divides forests into different types, 

each of which is subject to distinct established rules for 

its care and management. 71e speak of rules that have been 

universally adopted, and it seems necessary to define them 

in order to comprehend the subject more thoroughly. Actu- 

ally, there are three principal types recognized: 

(a) High or Timber Forest (Hochwald), with its sub- 

divisions, regular forest nu irregular forest. 

(b) Low forest or Copice Forest (Niederwald). 

(c) Combined Forest (Mitteiwald), coppice with stan- 

dards. 

Timber Forest: a timber forest is understood to be 

a forest obtained through natural seeding, or by artific- 

ial seeding or elanting. The products of these forests are 

a long time in growing, the common characteristic of its 

two subdivisions The two are differentiated by the fol- 

lowing: The regular forest (Schlagwerlschaft) is composed 

of even-aged groups of trees. The irregular forest (Pien- 

terwald, or selection forest), conversely, is characterized 

by an area covered with trees of all ages and of different 

species divided or separated in groups or groves. The man- 

agement of the latter is as well adapted as that of the for 

mer br a fixed rotation. 

Low Forest: low forest i understood to be a forest 
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composed of those species that have the power to sprout or 

to coppice, and whose wood is usually used for fuel, tan- 

ning, mine revetments (eucalyptus), etc. 

Combined Forest: this forest is predominately corn- 

posed of trees vhich have been cared for according to the 

rules prescribed for caring for a Timber Forest. The ages 

of these trees, wLich may have been planted or seeded, are 

widely varied, and they can be cut only when they h?ve re- 

ached the age desired. Under the dominnt trees are trees 

of the same species as prescribed for the low forest trees, 

which may be managed in short rotations by sprouting. 

(From the aforesaid it may be deduced that the combined 

forest0 is partially composed of an all-aged "timbr forestu 

and of a 0low forest". This is the explanation of the name 

"combined forest".) 
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CHAPTER III 

CARE OF L-iE FOREST 

In this chapter we arrive at the principal object of 

this little worc, which is to serve as a guide to the Chi- 

lean silviculturist in the wor that roper management of 

his plantations demands. In the pages that follow we will 

endeavor to explain the care of pine forests. 

The form of management and care of pine must neces- 

sarily follow the rules laid down for cultivation of a '1tjm 

ber forest", being based especially on the trees that malce 

up the forest. It is evident that a forest managed in this 

way, with long rotations, will also need special care, for 

errors committed in silvicultural management will be greatly 

evident in a lowering of the quality and quantity of the 

wood grown. The object which every foresighted ilvicul- 

turist should have in mind must be that of producing wood 

of high quality and large dimensions, so that the product 

will be in demand on the marcet. This is the reason for 

malcing certain cuts according to well-established rules, 

the two principal ones as follows: a. Thinnings b. Release 

cuttings. 

Thinnin: This, the first silvicultural step taken 

in a new plantation, is for the purpose of favoring all 

those little trees that are destined to form the future 

mature forest. In areas of' abundant natural reproduction, 
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the trees are usually so crowded that they immediately be- 

gin a fight for existence, a fight which is usually noticed 

on areas with good soil and plenty of roisture. In the 

case of Insignis pine, this is first noticed at about the 

third year, rnaIing intervention by the silviculturist nec- 

essary. It is best to rerove those seedlings which show 

little vigor and also those which show very poor form. This 

measure has as its object the creation of a plantation, if 

this were possible, of only one type of tree, for the homo- 

geneity of the forest is one of the j:rincipal conditions 

for assurance of a good outcome. .e have observed that ab- 

undant reproduction sometimes maKes it necessary to remove 

up to 30% cf the young trees, in order to insure sufficient 

growing space to those that remain standing. Natural re- 

production is always accompanied by a great deal of brush 

and shrubs among the small trees which threatens to overtop 

and suppress them; this vegetation is cut at the time of 

the first thinning. 

Ne have said above that it is necessary to cut cut the 

dominant or uvertopping trees; in other words, those trees 

which have an overly precocious development-tall, and with 

many long branches, so that the neighboring trees are shaded 

out. Because of their growth habits, these dominant trees 

iTroduce a very low quality wood; that is to say, full of 

knots from the base to tne tip. It is also best to eliminate 

all trees having poor form, taking out the croojçed-boled 
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and the stunted, always being careful to see that the soil 

is protected, yet not covered with thickets of brush. 

The battle for supremacy in the plantation naturally 

begins later on, a phenonenon which depends upon the spa- 

cing of the trees. It is best to clear away the original 

vegetation so that its weakening influence from competition 

will not be felt in the growth of the trees in the planta- 

tien, especially from the point of view of total volume pro- 

duction and uniformity of size. 

After properly caring for the reproduction during its 

first several years after establishment, it may be left a- 

lone almost until the time in mhich copetition again be- 

gins, which is the time at which the canopy begins to close. 

A very pronounced fight for existence may be observed at 

this time, occurring usually at about to 12 years of age. 

The silviculturist will now note for the first time how 

many trees are condemned by natural laws to disappear from 

the forest without being used, or for the most part, being 

used only for minor purposes. In spite of this, the clean- 

ings must be m.ade, for ressens already explained. 

Referring to these cultural messures, our purpose here 

is to make one point very clear. It is an error to have 

the idea that one can profitably produce timber from each 

of the trees originally planted: this opinion has its origin 

in the propaganda spread by unscrupulous persons in some 

papers and magazines to the effect that there are fabulous 



21. 

returns to be made by almost anyone who is willing to affor- 

est his land. 

11e are not oing to present here numerous calculations 

and figures upon the actual rent to be expected, for trie 

present favorable condition of the lumber industry speaics 

for itself. We shall limit ourselves to a reference to part 

of Chapter V, which concerns the amount of wood it is pos- 

sible to produce; it mentions the results obtained in the 

pine forests of the "Compania Carbonifera e Industrial de 

Lota". They are eminently satisfactory returns-returns 

which make supportable the loss of trees occasioned bT the 

natural elimination mentioned in the preceding paragraph. 

Upon the density of the plantation depends a great 

deal of the value of the resulting products; for this reason 

a spacing has been found which will best grow tall, cylin- 

drical trees with a minimum of knots. 

The opportune time for making the last cleaning cut is 

indicated by the trees themselves, mostly by the fact that 

the lower branches begin to die tor lack of sunlight and air, 

signifying that the time has come to give more living room 

to those trees which seem to indicate that they will give 

the greatest returns in the future. In this work it is also 

desirable to remove the defective trees and those trees 

which are so vigorous that they endanger the normal growth 

of their neighbors. In these cuttings it is necessary to 

be careful to not open up the forest canopy too much, for 
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excessive cuts will greatly damage plantations by exposing 

the soil to the rays of the sun and allow for free movement 

of the wind, causing evaporation of the natural moisture in 

the soil and rendering inactive th bacteria in the upper 

layer of the soil, for both are indispensable for decompo- 

sition of the organic material. 

It should be understood from what has been previously 

said that it is very important to always maintain the for- 

est at a deisity which will assure sufficient beight growth 

to the trees, with a minimum of branches on the lower bole, 

yet will permit of sufficient foliage to provide for a sat- 

isfactcrv increment. 

Pruning of pine is not ordinarily practiced in Chile, 

but the last cleaning cut presents an ideal time to do so 

if desired. In our ,judgement, pine should be pruned on3y 

for the pur?ose of avoiding the danger of fire, in which 

case the Lowest dead branches are cut off; for example, al- 

ong heavily-traveled roads, around buildings, etc. 

On several occasions we have seen prunings in to 

year old pine, made in each case nith the idea of increasing 

growth or of producing clear lumber. Ïhis procedure we con- 

sider to e very damaging to the newly planted forest, for 

it excludes all those factors which contribute toward main- 

taining the soil in a condition that will assure a good de- 

velopment of the trees. The soil should be covered and pro- 

tected so as to conserve moisture, a condition which does 
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not exist if the branches are trimmed off, giving free en- 

trance to the rays of the sun, with the dire consequences 

already mentioned. 

Figure 2 shows a Lj- year-old plantation in which the 

pines begin to interlace their branches, shading the soil 

with their foliage, overcoming the grasses and brush, ful- 

filling a mission which is infinitely important to the future 

life of the forest. 

Figure shows the same plantation after it has been 

pruned in a Way which never should be done, for reasons al- 

ready explained; 5O of the green branches of the trees 

have been cut off, forcefully stunting the growth of the 

trees, for it is a matter of common knowledge that the leaves 

are organs of great importance to the life of vegetation. 

Only in special cases should a pruning of pine be per 

mitted, as when an older pine forest presnts a great dan- 

ger from fire, especially along well-traveled roads and trails, 

etc. 

Figure L. indicates the best way to cut the limbs in 

pruning: one should avoid making large 'ounds when cutting 

off' the branches, so tat the best cut is made in an oblique 

direction, leaving the remaining branch stub as short as 

possible, for otherwise the stub is left in the woody part, 

making the tree knotty and of little value (cut a-b). The 

pruning is done with pruning shears if the limbs are small, 

and with a saw if the limbs are large. 
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The best time to do the work of pruning is in the 

winter, not because the vegetation is dormant at that time, 

since in the majority of cases the pruning of dry, dead 

branches is of no importance to the life of the tres at 

any time, but because in the winter, during the rainy sea- 

son, there is little d:nger irom the spreading of slash 

fires. slash should be piled and burned in places far e- 

nough away from the trees that there will be no danger of 

injuring them from heat. 

Release Cuttings; 'thile the carrying out of cleaning 

cuttings may be consiiered as a more or less simple proce- 

dure because of the fact that the trees themselves show 

their need for such measures (trees that are dry, suppres- 

sed, etc.), the same is not true in he case of determining 

the need for release cuttings. The silviculturit is faced 

with a very delicate situation which obliges him to procede 

with a large measure of prudence. The time of the first re- 

lease is difficult to decide, for it depends on many fac- 

tors, being influenced by the climate, the juality of the 

soil, the location of the forest, etc. By all means, one 

may take as a rule that it is best to begin the first re- 

lease cutting when the lower branches have died to a height 

of 5 to meters above the ground in consequence of the 

crowding of the stand, indicating that it is necessary to 

id those trees ihich are in danger of being suppressed by 

the more vigorous specimens. Those trees which show promise 

cf giving a satisfactory economic return should be released. 
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The forest should now be in a condition which permits 

one to be able to distinguish clearly three different cat- 

egories of trees: 1. The dominant trees, which constitute 

the principal part of the forest 2. The co-dominant, which 

are only slightly smaller than the dominant 3. The inter- 

mediate, which are smaller than the other two, and do not 

compete as vigorously for living space. 

igure shows the three classes of trees; numbers 1, 

3 and are shown as dominants, number 2 as co-dominant, 

and number LI. as an intermediate which is already beginning 

to show signs of suppression, but will revive after the 

first release cutting. 

In practicing release cuttings, the forester should 

be careful to avoid opening up the canopy too much or too 

suddenly. It is best to observe each tree carefully be- 

fore starting the first cut. The importance of this cannot 

be overemphasized, and is reason enough for allowing only 

well-qualified persons to mark trees for removal. 

It is preferable to leave the stand too dense than to 

leave it thin. Nevertheless, there are often cases in which 

badly suppressed but energetic trees will recover from sup- 

pression upon removal of their crowding neighbors. This 

situation demands the opening of the canopy, and it is in- 

evitable that the rays of the sun will reach the soil through 

the opening left by the removal of the dominant tree until 

new growth closes the opening. This case may be observed 
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in FiCure b, where tree Lj. has an extraordinarr develop- 

ment because it was not ta1en out at the proper time, with 

the cleaning cut. Owin' to its development, it has an ex- 

cessively wide crown, is twisted, and has a conical trunk. 

In summation, it has all those defects which indicate that 

it should be removed in the first release cutting, so that 

trees and 5 may be saved to put on a greatly increased 

increment of high-quality wood. It must be understood at 

this point that unless intermediate trees are released in 

their youth, when they have sufficient vigor to recover 

from suppression, it may be too late for them to do so. 

Many trees may be lost in this way which might otherwise 

have been saved to provide increased returns to the land- 

owner. 

The opening made through removal of tree I- has a 

bad effect at first, but it is soon closed until the next 

relese, through the growth of the branches of the trees 

around it, which show the results oÍ' the increase in grow- 

Ing space by rapidly putting on incresed height and girth. 

In case trees and 5 have been so badly suppressed that 

there is no hope of their recovery, then it is preferable 

not to eliminate tree L Trees l,2,b and 7 are normal 

trees which will require no release at this time. 

In figure 7 the consequences of not having cut tree 

t the proper time are clearly apparent. Here, many 

ears hence, is the same case as shown in the preceding 
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Figure . 

Figure 9. 



paragraph (Figure 6) when it would have been best to elim- 

inate tree #14 with the object of salvaging trees 3 and 5. 

In Figure 7 tree was negligently allowed to remain, in 

spite of its obvious low value and in spite of the fact 

that it caused the loss of trees 2 and 14, which could have 

produced high-value timber. 

In Figure we are confronted with a somewhat difficult 

situation. It may be seen that trees #l,,14 and 5 are well- 

formed, but it happens that begins to slow down in growth, 

as occasionally happens to trees which are not well-rooted 

due to poor planting practice, so that it is preferable to 

cut them before tneir wood is worthless-in contradiction to 

the rule concerning making no large openings in the stand, 

considering especially tree #2, which is defective and which 

must also be remove. Considering the case from all angles 

we arrive at the conclusion that it should be left for the 

single purpose of :roviding temporary cover for the clearing 

caused by the removal of tree #, for #2 now has opportun- 
ity to extend its branches nore to the right, and vll cover 

the opening with its shade in a short time in company with 

14, whose branches will also grow over the hole. 

Figure 9 shows the effect of the elimination oÍ tree 

jj-5 in the preceding paragraph. e may observe the result 

beforehand. The trees #2 and 14 cover the opening left by 

. iow comes the opportunity to eliminate tree #2-true 

to our proposition of growing only trees of the highest 
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quality. In this way we give ore room for tree 1, con- 

sidering it, with trees and 5, as worthy of saving for 

the best growth. 

In Figure 10 is shown a problem which is very easily 

solved, for in this group trees #2 and l-4. should be cut in 

the first release, saving all the rest. 

In Figure 11 the silviculturist is confronted with a 

group of older pines which have been previously re1eaed 

in foregoing years. One may notice that tree which was 

left at the time of the previous release because it had the 

appearance of a good crop tree, developed slowly until it 

has been dominated by the much greater development of its 

neighbors 1 and 5, maiing it necessary to find an opportune 

time to use it to advantage. 

In uniform forests in which the trees have a homo- 

geneity such as will not permit the silviculturist to make 

such decisions so easily, there is often present a genuine 

problem in the selection of those trees which will form the 

nucleus for future management. These are cases which demand 

that one give sufficient growing space for the proper devel- 

opment of the foliage of each tree through releise, being 

careful at the same time not to open the forest canopy too 

nl uc h. 

Figure 12 shows a group of pines so much alike that they 

make a relese cutting very difficult, especially as it con- 

cerns which trees will be left to give opportunity for a 
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better, and above all, more rapid development to the stand. 

In our judgement, the best solution would be as follows: 

trees i and 11 are specimens which should be left, so that 

2 and 10 shouid be cut to release them, leaving trees 3 and 

9; there now remains the group from L to , in which it is 

best to tace out Lj., o and . 

An example of a problem which is much more easily sol- 

ved than the preceding one is shown in Figure 13. An older 

stand which was released some time ago is i]iustrated. The 

increased development of the trees makes necessary another 

cutting, which should consist of taking out trees 2,14 and b. 

Their poor condition clearly indicates that this is neces- 

sary, for trees and L. are suppressed trees that are growing 

little, if at all, and number o will soon be completely des- 

sicated, so that it should be removed now so as to prevent 

the entire loss of its ood. 

A very unfortunate situation is illustrated in Figure 

114. Here there is shown a forest of pines which were not 

released at the proper time, so that the trees put on a 

great deal of height, making their consequent development 

tall, slender and weak. The result of the last release cut- 

ting, which was made shortly before, in which one of the dom- 

inant trees was remove (Li.) was to take away the support of 

thi tree, which until the day of its removal had supported 

the crowns of its neighbors. The result was, that subse- 

uent to the removal of #L, the remaining trees were left 



Figure 1L. 

i'igure 15. 



5. 

without their usual support. They bent over into the open- 

Ing made, thus causing a great loss to the forest. This 

example shows the necessity of using release cuttings at 

the right time, or not cutting, if speaking of delayed re- 

lease, the dominant trees, because of the fact that their 

large size may induce the silviculturist to harvest them 

without thought of the fatal consequences this act may pro- 

duce. The intention of aiding and accelerating the growth 

of trees 2,3,5 and b through cutting tree #L was all very 

well, but the results were disastrous. For this reason it 

may be seen that release can not be made in a haphazard 

fashion, especially in a densely stockced stand. 

On the edge of the forest there is a barrier formed 

by the natural develorment of the trees themselves. The 

bordering trees are provided with dense foliage from crown 

to roots for the purpose of providing an impediment to the 

free access ol the wind and the rays of the sun to the in- 

tenor of the stand, avoiding dessication of the soil, 

which is necessary in order to maintain a certain moisture 

content in the upper layer formed by the leaves and fallen 

brancheb of the trees, for, as already shown, moisture is 

the main necessity for the life of the bacteria and insects 

which convert this organic matter into humus. In Figure 15 

we ma note trees i and b which do the important work of 

serving as a protective curtain (Vaidmantei). This protec- 

tive border should be conserved until the final cut, until 
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the lower branches of the interior trees have been shed for 

lc of sunlight. 

with this we end the rphic description of release 

cuttjns. in order to treat of an operation which is im- 

rortant in the ;roduction of good trees, for quality as 

well as for quantity, we surimarize in a few words the text 

of the foregoing paragraphs: 

Each release has for its purpose the allotment of suf- 

ficient growing space to the crowns of those trees which are 

selected upon the oasis of their copacity to produce high- 

quality wood rapidly. Upon the available light depends.the 

vigor of the tree, but one should be careful not to open the 

canopy too much. 

As a eneral rule it may be said that the roots of' the 

tree must be in the coolness 01' the soil, the trunc must 

remain in the shade, and the foliage must develop in full 

sunlight. 

The release cuttings are repeated when the lateral 

junction of the branches has reached such a stage that the 

trees again become too crowded. It is especially recommen- 

ded that the young plantations, those between 15 and 25 years 

of age, whould be under constant observation, for only when 

young do the trees have the ability to develop along desir- 

able lines, so that a delay in rnakcing the release cuttings 

ma be very portentous for the future of the forest and its 

Production. Light regulation mases necessary certain re- 
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lease cuttings according to established principles, so that 

the plantation will have sufficient light to assure the 

growth of a forest of trees uhich are straight, cylindrical 

and tall, and with a minimum of branches, but at the same 

time with a canopy sufficiently dense to irovide shade for 

the forest floor, thus conserving natural soil moisture to 

provide for the decomposition of the litter. Parallel to 

this measure must be carried out a proper selection of the 

crop-trees (Zukunftsbaume). The forester who workcs along 

the lines indicated has every reason to expect a satisfa- 

tory return of high-quality wood. 
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CHAPTER IV 

TElE FINAL CUT 

The final cut is made at a convenient time, when the 

trees have reached their maximum development, that is to 

Say, when the growth of the stand begins to slow down, 

mening that the stand has reached the cutting age, indi- 

eating to the silviculturist the proper rotation age which 

he should fix for the management of his forest. Pinus in- 

signis, the tree usually preferred for planting in Chile, 

reaches the cutting age in about LO to L.5 uears. The way 

of cultivating and managing this tree must be according to 

the usual way of handling an even-aged timber forest, which 

is handled in a simple and easy manner. 

The final cut is made, as is usual in even-a;ed stands, 

as a clear-cutting. It is recommended that it should benin 

wherever rossible with cutting those spots which are not 

exposed to the prevailing winds of the region, so that one 

may avoid destruction f the forest due to windthro from 

the storms which som?times overturn trees which have been 

left unprotected. For example, if the prevailing winds are 

from the north and south, then the cut should be made from 

east to west or vice-versa. 

Ve are aware that there now exists in modern silvicul- 

ture a strong tendency to avoid growing trees in pure even- 

aged stands for the purpose of avoiding the final clear- 

cutting, thinking that they can grow a mixed all-a?ed forest, 
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vhich does not permit of clear-cutting in large blocks, 

and which is a mixture, if this were possible, of various 

species of trees of different ages, reproducing through 

natural means in small, irregularly-spaced groups. In 

view of the fact that this type of forest demands an ex- 

traordinary amount of care and preparation from the sil- 

viculturist, it seems best, consequently, not to recom- 

mend this system, especially if one is groWing pine, which 

reproduces with remarkable ease, assuring natural repro- 

duction following clear-cutting in the majority of cases. 
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ORAPTER V 

FOREST YIDS 

The pine forests belonging to the °Compania Carbon- 

if era e Industrial de Lotas are managed according to the 

rules applying to an even-aged timber forest, and we are 

in a position to present the results obtained through this 
kind of management. In consequence, rie have calculated 
the returns from various stands of pine of different ages, 
the measurements being based upon the amount of wood meas- 

ured through finding the frustrum form factor (Formzahl) 

s determined by scientific measurements of the diameters 

and heights of sample trees. 
'ihe objective of most managers of plantations is usu- 

ally that of obtaining wood of good texture destined for 
manufacture. Ve cite for this purpose the amount of vod 
grown from a stand of Pinus insinis between the ages of 

2óto 145 years (see chart opposite), showing all the details 
necessary to get an idea of the producing ability of this 
species. Note especially the large diameters reached t 
the different ages. Because of having measured the diam- 

eters of the trees on various sample areas of land, we 

observe by the number shown how many examples there are of 

normal growth per hectare in the ages indicated, after hav- 

ing done the silvicultural work, including release cuttings. 
The timber cut during release, which one may call 



"preliminary cuttings" (Vornutzung) are also calculated 

and added to the volume of wood in existence in the stan- 

ding trees, from which total is determined the mnan annual 

growth of the stand. The volumes which appear correspond 

to increment of cm. per year, branches excluded. 

The volume production of parcels and 2 of the chart 

is very interesting. Although both are 2o years of age, 

their growth has been different nevertheless, although it 

was not caused by inequaJ. site conditions, for the cause 

of the better returns on j2 has its only explanation in 

the application of proper silvicultural measures, for it 

waS subjected to çroper treatment to augment, or better said, 

to regulate the growth. 

In patcel #2 note especially the high amount of pre- 

liminary cuttings which were intentionally made, for this 

stand was planted with very close spacing, with the purpose 

in mind of obtaining long slender timbers for the coal 

mines at the time of the first release cutting. 

In respect to the results shown in the chart, it is 

our duty to show here that the research made is still not 

sufficiently complete to allow us to consider them as fi- 

nal. The work done may be considered as only a small begin- 

ning, for in order to arrive at conclusions that have a 

right to be recognized as being of scientific value, they 

must be completed with the examination of many samples of 

forest grown under the most varied conditions, of different 



 

Diameter; Parcel #1, Parcel y2, Parcel , Parcel 
Centimeters Age 2ó yrs. Age 2b yrs. Age 5 yrs. Age L.5 yrs. 

,,( 

b t.R, 

lo lb 20 
12 1214 2Li- 

114- ló 20 2Ll 

lb 172 52 20 
l l2 6 20 
20 ib 36 Li-0 

22 96 60 
116 2L- 32 16 

26 lL 72 12 20 
2 0 112 20 
0 l0 52 lb 20 

32 52 LiC 2 2 
I4 20 2 12 

56 56 6 2L 16 

3 214. L4 214 12 
140 20 214 52 214 

142 2 12 12 
14L. 20 32 

14 5o 16 
14 2 1 

50 12 12 
52 12 12 
514 12 20 
56 211. 20 

16 
bO 12 
ò2 12 
611. 

66 12 16 
12 

70 
72 11. 

714 

76 
7 14 

Total No. of Trees 162g 620 32 
Av. Height:Meters2 26 29 30 3L4. 

Basal Area:Meters ó7656 571416 67216 73533 
Form Factor 0.50 QL 0.145 0.145 
Vol. Cu.Meters 7952 799231 9071416 11250514 
Thinnings:Cu.. ..... . 27o952 1ó176 2142072 
Total Prod. :M-' 7952 107613 10o9292 13ó772b 
Iean Ann. Growth 332 141393 30551 30393 

Nood Production of Pinus insignis 
Between the Ages of 2 to 145 Years 

Figure lo. 
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OBSERVATIONS ON 'friE CHART ON PRECEDING PAGE 

Parcel #1: 

or special reasons no release cuttings have been 

made, so that no volume was derived from thinnings, etc. 

Parcel 2: 

The much greater production on this parcel over that 

of 1f i was due to the favorable influence of the release 

cuttings, causing an increase in mean annual growth of 

7565 Cu. meters. Site quality of both parcels was equal. 

Parcel #: 

The lower production of this parcel was caused by 

lower site quality. 

Parcel (fL: 

In parcel the mean annual growth has not increased 

over that of , in spite of the fact that the former is 10 

years older. This probably inaicates that the culmination 

of mean annual growth has already been reached. 



L7. 

density, and above all, of different heights. It has been 

interesting to observe that the results found for Pinus in- 

signis compare very closely to those found foT Picea ex- 

celsa in Germany, which we have made apparent in the compar- 

ison of our pine with the well-known volume tables of H.O. 

Behm, Berlin, in which are found summaries of the dimensions 

and the volumes of the principal German forest trees, the 

result of intensive investigations of half a century of re- 

search. or this reason, it must be understood that we, 

who are occupied at practical forest work, do not have suf- 

ficient time to arrive at carefully determined results. 

In continuation is cited some comparative data on Pi- 

nus insignis and Picea excelsa, showing the age, height, 

form factor, basal area, ttal volume and mean annual growth. 

The measurements for Pine shown here were taken by the au- 

thor in the forests of Lota; the data for the Spruce was 

taken from German stand tables. In this case the two con- 

ifers grew on sites of equal quality. Note that their form 

factors are much alike, but that there is a great difference 

in the basal area, heights and total volume, which has its 

explanation in the great growing powers of Pinus insignis, 

especially between the ages of 20 to O years, while the 

spruce reaches this maximum only between the ages òf oO to 

E0 years, the form factor decreasing in this decade to 

to end with O.L5, equal to Pinus insignis when it 

reaches the cutting age. 



Height: Form Vo../Hectare: M.A. Growth: Cutting xind of Tree Age Meters Factor Cu. Meters Cu. Meters Age: Yrs. 

Pinus insigniS 20 21 0.50 b2LI. 51.0 L0-L.5 

Picea excelsa 20 o 0.Lf7 70 5.5 100-120 

Pinus insignis 50 29 0.L7 L1.9 2.3 LC-1#5 

Picea excelsa 50 11 C.L-7 190 6.3 100-120 

Pinus insignis Li.0 52 C.L.5 1050 25.7 

Picea excelsa L10 15 0.L-7 520 .0 100-120 

Picea excelsa 0 2 O.L.6 l0 10.0 100-120 

Picea excelsa 100 51.7 C.L5 950 0.5 100-12C 

Fices, excelsa 120 3L. 0.Li-5 1070 .9 100120 

Table showing comparison of growth of Finus insignis with that of Picea excelsa 

Figure 17. 
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The volumes produced by Pinus insinis in such a short 

time, as shown by the chart, are really enormous, and it is 

with good reason that this tree is considered as the fastest 

growing pine, but admittedly has the disadvantage of having 

a wood inferior to that of most other conifers. 

Nevertheless, this must not be a cause of discouraging 

the owners of lands which are unproductive to agriculture 

who wish to ¿row Pinus insignis because of the many uses 

of its 'ood in this country, especially when one considers 

the notorious scarcity of lin;ht woods, owing to the exhaus- 

tion of the original forests in northern Chile. This pine 

has been cultivated for the purpose of using the woods of 

our country with the advantage ol using a native species 

'vhich is already adjusted to our climate, and can be culti- 

vated in a great variety of regions. In this country the 

wood is now utilized on a grand scale for paper-rnaking and 

for making containers. The latter use provides a great in- 

crease in the use of boxes for fruits and vegetables. All 

of this makes Pinus insignis the species which is destined 

to be rost widely used to satisfy the needs of forestry and 

of forest investors. 



CHAPTER VI 

EUCALYPTUS 

This little boos would not be complete without the 

inclusion of a few.words concerning the silvicultural 

care and the management of eucalyptus. 

This tree, especially Eucalyptus globulus, which is 

the species most commonly found and cultivated in this 

country, has the property of sprouting freely after cut- 

ting, makcing it a tree which is especially well adapted 

to management as a coppice forest, Which can-in view of 

its rapid growth-be managed with a rotation of 15 to l 

years. The management of this type of forest would be as 

follows: 

The area of the plantation is divided into as many 

units as there are years in the rotation selected; because 

eucalyptus is large enough to market at the age of 15 

years, it seems reasonable to divide the area into 15 equal 

parts, the oldest part of which is cut each year until the 

entire area has been cut over in 15 years, when the first 

area cut over has again produced a crop. Harvest of the 

timber is usually made as a clear cutting which always pro- 

ceeds in a direction at right angles to that of the pre- 

vailing winds, so as to protect the new growth on the area 

recently cut over, and also providing for protection to the 

older growth. In case all the trees have not reached the 

desired dimensions when the area is ready to be cut, the 
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smaller trees should be left and only those trees which are 

large enough to be used should be cut. The smaller trees 

can then be cut a few years later, whenthe reproduction 

formed by sprouts has reached a fairly good size in the shel- 

ter of the larger trees, when the older trees can be cut. 

This form of management is somewhat like that of an all- 

aged stand, but in view of the fact that it deals only with 

this special case, which hinges upon silvicultural practice 

dictated by good sense, there is no reason to adopt a set of 

arbitrary rules which are not made for a stand of this type. 

Those trees which are ieft after the first cutting are usu- 

ally tacen out about to o years later. 

The trees grown from sprouts represent a new forest, 

which is in turn subject to a new rotation. It is only nat- 

ural that after a second cutting has been made from the re- 

newal of the first stand through sprouting, the reproduc- 

tive energy of the roots of the tree will be greatly dimin- 

ished, so that the length of time required for development 

of the third tree is about times as long as was necessary 

in the first rotation. This circumstance maices it necessary 

to prolong the time between successive cuts a f3w years. 

The weakening of the root system finally reaches a point at 

which it loses entirely the capacity to produce sprouts 

which are vigorous and will produce a tall, full-boled tree. 

The amount of wood grown per unit of area will also lower in 

the course of time because of the exhaustion of the soil, 

which little by little loses the capacity to provide 
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the minerals which it needs in great quantities. Euca- 

lyptus suffers especially in this regard in cases where the 

soil lacks the natural protection of the native vegetation. 

The care of young eucalyptus plantations is identical 

with that of other forest species, consisting of elimin- 

.ting from the plantation all plants which may interfere 

with the free development of the young trees. After the 

eucalyptus has grown to maturity it cannot be harmed by 

brush thickets growing under it, in fact, the brush serves 

a very useful purpose in that it acts as a cover to prevent 

erosion and helps to shade the soil and conserve moisture, 

thus providing for the decomposition of soil litter. Euca- 

lyptus, with its open foliage, provides very little shade 

for this purpose, and allows sunlight free access to the 

soil. 

Cutting is done during .ihe winter, or perhaps during 

the time when there is the least amount of sap in the tree. 

The trunk is cut with an axe and not with a Saw, the cut be- 

ing made some l to 20 cm. above the ground and slightly 

sloping (feather cut), and as smooth as possible, so that 

rain water will run off readily and not remain to stand or 

to soak in, causing stump rot. At the time of cutting the 

trees, it is again necessary to cut the brush away around 

them so as to provide sufficient room and light for the 

sprouts, thich appear rapidly. Each stump grows ten or 

more shoots, and because these shoots íorm new trees, it 



is necessary to reduce their number by means of a selec- 

tion of the sprouts the year fo11owin' cutting. It is 

highly imperative not to mace this important selection the 

first year, for if this is done a great number of leaves 

are lost to the roots, leaves which are absolutely necessary 

to rrovide resiiration and maintain life. In the second 

year, when the life of the roots has returned to a nearly 

normal state, the number of sprouts can be greatly reduced, 

leaving L- sprouts on each stump, removing after 2 or 5 years 

several more of them, and leaving at the last only the most 

vigorous one, which is destined to form the final tree. 

After the selection there may appear other small sprouts, 

which must be removed from those stumps which are growing 

the sprouts selected for final use, so that the growth of 

the new tree will be accelerated. The growth of eucalyptus 

sprouts is generally so rapid that it is unnecessary to cut 

the brush a second time after the mture tree has been cut. 

For the reasons already given it is best not to remove this 

vegetation from the soil, because eucalyptus needs this pro- 

tection greatly. 
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CC h CLUION 

ì1ie have reached the end of this modest work, and the 

author would be highly gratified to snow that it might be 

able LO serve as a truly useful guide to Chilean Silvicul- 

ture, which has made great strides foreward in the pst 

few years. 

The author hopes that the artificial forests of this 

lovely land of ours, which are a great force for progress 

and wealth in the economic development of the country, 

may continue to advance more and more. 
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APPENDIX 



Fig.1-Forest of Pinus insignis which has been 
released three times. Note the numerous 
stumps of the trees which. were removed. 



Fig. 19-Final ct of a L.O year-old stand of Finus 
insignis. In the baccground, which faces 
the sea, there has been left a windbreaic 
to provide protection for future natural 
reprod uction. 

Fig. 20-Natural reproduction of Finus insignis three 
years of age in which a cleaning has already 
made made. 



rig. 21r-tand of Pinas insignis 20 years of age 
in which there have been several clean- 
ings and one release cutting. 


