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INTRODUCTION. 

[° is sought in these notes to explain, in a practical manner,. 

the form in which working-plans such as are at present 
required for the State forests of India, should be compiled, 
so that it may be possible to apply and to control them. The 

discussion of calculations and theories which are inapplicable 

in the actual condition of Indian Forestry has, as far as 
possible, been avoided. 

The only means by which Local Governments have 

hitherto, as a rule, attempted to secure a supply of forest 
produce for the use of the agricultural population, has been 

by burdening forest lands with rights under. settlements, 
Hence we find, in Northern India especially, many cases in 
which Government has voluntarily rendered itself helpless to 
prevent the destruction of the forest property it desires to 

preserve. Such mistakes will cease to be made when it is 
realised that the purpose with which each forest should be 
managed can be prescribed by means of working-plans. 

But, in order that the vast areas under the control of 

the Forest Department in India may be brought under the 

provisions of working-plans within a measurable distance of 
time, it is necessary that the agency of subordinate officers 
should be more largely utilised than has hitherto been the 
custom in the collection of the data on which these plans are 

based ; and that this may be feasible, some such instructions 

as the present are obviously required. 

The writer desires to acknowledge the aid he has derived 

from the work on Aménagement, recently published by Mon- 

sieur Puton, Directeur de l’Ecole nationale forestiére in 

France. He is also indebted to the courtesy of Monsieur 

Bartet, Inspectuer des foréts,in charge of the station de 

recherches at the Nancy Forest School, for copies of several 
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working-plans in force in France. These plans, as well as 

several of the plans compiled by officers.in India, have been 

largely utilised ; as have also Mr. Fernandez’s translation of 

Monsieur Broillard’s Aménagement, and an excellent Short 

Treatise on the Measurement of Timber Crops which 

appeared in the Forester in 1889. 

‘W. EB. D’ARCY. 

February 1891. 

PREFACE TO THE SECOND EDITION. 

These notes, which were written by the author when 

Assistant Inspector General of Forests and Superintendent 

of Working-Plans, were professedly intended primarily for 

use by subordinate Forest Officers, and have in practice 

amply fulfilled the object for which they were compiled. It 

may, indeed, be confidently stated that no professional work 

of the kind has had in India such widespread and beneficial 

results in systematising forest organization. The scope of 

the book precluded the discussion of certain higher branches 

of forest science well known in Europe.* Moreover, in pre- 

sent circumstances in India, simplicity is of the first import- 

ance in the preparation of plans for forests which are only 

now being brought uniler systematic working ; and accord- 

ingly in these notes theoretical considerations, which might 

in practice: defeat that object, have either been omitted or 

been assigned a place altogether subordinate to that occupied 

by a brief exposition of such principles and methods of 

working as are more immediately applicable in this country. 

The book is in much request, and the opportunity has 

been taken, in preparing the present edition, to revise the 
whole, leaving the substance as far as possible unaltered. 

* Those who wish to pursue the subject in all its branches may be referred to the 
Manual of Forestry, by W. Schlich, Ph.D., Bradbury Agnew & Co., London. 
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The suggestions contained in the work are, however, 

merely intended as an aid in the preparation of working-plans 
and are not issued as a code of official instructions. - 

é 

Ozrrice or Inspector GeveRAL or Forzsts, 

Simla, August 1895. 

PREFACE TO THE THIRD EDITION. 

As the present stock of D’Arcy’s “ Preparation of Forest 
Working-Plans in India’’ has been exhausted, a third edition 

has been printed to meet future requirements. The text has 

not, in any way, been revised, but is identical with the 

second edition (revised), which was published in 1895. 

‘Orrice or Inspector GuneraL or Forssts, 

Simla, September 1898. 

PREFAOE TO THE FOURTH EDITION. 

A new edition of D’Arcy’s treatise on ‘‘ The Preparation 
of Forest Working-Plans in India” having become neces- 
sary, the opportunity has been taken to introduce various 
changes chiefly with the object of making the notes more 
‘useful as a text-book for forest students at the Imperial 

Forest College. At the same time the whole has been re- 
arranged and brought up to date. 

Great care has, however, been taken not to alter in any 

way the original scope of the work, which is intended merely 
asa guide for the drawing up of such simple plans as are 

alone possible or called for in the present state of forestry in 
India, For this reason, the various volumetric methods of 

calculating the possibility have only been briefly alluded to ; 

whilst the calculation of the financial rotation and the appli- 
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cation of financial tests to the methods of treatment have 
necessarily been altogether omitted. Up to date little or no 
progress has been made in India with the collection of 
statistical data, bearing on the economic aspect of forestry ; 
but this question is now receiving considerable attention. 
At any rate, for many years to come, owing to the abnormal 
condition of our forests, and to an uncertain demand, the 

kind of plans that can be made applicable to our Indian 
forests must necessarily be of a simple nature, the working 

of the annual coupes being based mainly on sylvicultural 
considerations, an absolutely equal annual return being of 

secondary importance. 

A. M. F. CACCIA. 

Deara Dun, Uniren Provinces; * 

Wth February 1909. 
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PREPARATION OF FOREST WORKING-PLANS 
IN INDIA. 

Pint L—PRELIMINARY EXPLANATIONS, 

CHAPTER I.—DEFINITIONS OF CERTAIN TECHNI- 
CAL TERMS USED IN FOREST WORKING-PLANS, 

Section I.—NECESSITY FOR DEFINING TERMS USED IN 

FORESTRY. 

Before explaining the manner in which the different 
methods of forest treatment can be applied or prescribed, it 
is necessary to define the meaning of certain technical terms 
which, it will be impossible to avoid using without sacrificing 
both accuracy and conciseness, and with regard to many of 
which we have, as yet, no recognised definitions in English. 
Correct definitions are the more necessary because, in 
forestry, terms are borrowed from every-day language, and 
their special meanings are therefore the more liable to be 
misunderstood. 

Section II.—Derinitions.* 

1. Technical terms relating to trees and crops, 

Accessory species.—A_ species of inferior quality or size, of 
little value or importince. 

Advance growth.—Young trees which have sprung up in 
openings in the forest or under the forest cover before 
regeneration f llings are begun, 

Age-—The age of a regular or even-aged crop is the mean 
age of the trees composing it. Ina crop of mixed ages, the 

* Note,—The following definitions are chietly taken from ‘ A Glossary of Technical. 
Terms for use in Indian Forestry,” compiled vy A. M. #. Caccia, tu be obtained from the 
Superintendent, Government Printing, Calcutta. 

B 
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‘age of the class (of trees of the principal species) most 
numerously represented is generally taken and alluded to as 
the predominant age. 

_ Auxiliary species.—A useful species of less value than the 
principal species, which assists the growth of the latter and 
influences, in a smaller: degree, the method of treatment. 

Blank.—An unstocked area where, from any cause, few or 

no trees are growing. eae Te 
Bole—The trunk or stem of a tree from the ground to 

the point where its main branches are given off. The lower 
part of the bole, if free of any branches, is called the 
clear bole. Bo 

Broad-leaved trees.—A distinguishing term in distinction 
to conifers. Generally deciduous trees. : 

Brushwoeod.—A_ growth of low shrubs and bushes; used 
also to indicate the fallen or cut branches and twigs of 
trees. 

Close crop—A crop which is completely stocked so that 
the crowns of the trees interlace and form an uninterrupted 
leaf canopy, which thoroughly shelters the ground. See 
Crop. 

Complete crop.—The maximum quantity of material which 
a given plot can bear at a given age. In every cass a crop 
is, as regards its density, either complete or incomplete. It 
is complete when it pressnts a density conformable to its 
nature and age, where this is not the case it is incomplete. 
S'ce Crop. 

Composition of a crop—The various species which form 
the crop, their proportion and condition. 

Conifer.--A. tree which produces cones and usually has 
narrow needle-like leaves, 

Coppice ; or coppice forest.—A crop mainly composed of 

trees derived from stool or root-shoots. 
Coppice shoot.—A stem which has sprung -from a stump 

or root and not from seed. 
Cover or covering.—The term “cover” is used to express 

the horizontal projection of the crown on the ground, and 
is applied both to the ground so covered and also to the 
action of the cover. , 

. Crop.—The entire collection cf trees growing on a given 
area. The terms stuck, growing stock, tree-growth and crop 
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are synonymous. A crop may be complete or incomplete 
(interrupted), pure or mixed, even-aged or «uneven-aged ; 
and it may be described as crowded, close, dense, open or 
‘thin, 

Forest crops are sometimes classified as follows in terms 
of their stages of development :— 

Seedlings.—From the germination of the seeds to the 
time when the newly developed branches meet. 

Thicket.—From the time of the branches meeting to 
the fall of the lower branches. 

Poles—From the fall of the lower branches to the 
time when the crop attains its full height. 

Trees.—From the time of the stems having attained 
their full height, 

Crowded crop or wood.—A crop or wood which is so 
completely stocked that the crowns of the trees interlace 
and form an uninterrupted leaf canopy which completely 
shelters the ground. 

Crown.—The collection of main branches overtopping the 
bole. 

In an even-aged forest crop the following crown classes 
are recognised :— 

Predominant.—Trees with an exceptionally vigorous 
crown. 

Dominant.—Trees with a well developed.crown. 
Slightly dominant.—Trees with a poorly developed 

crown. 
Slightly suppressed.—Trees with an incomplete crown. 

Lotally suppressed.—Trees with the crown wholly below 
the level of the dominant trees. 

The first three classes of dominant trees form the major 
or primary part of the growing stock: the last two classes 
form the minor or secondary part of wood or intermediate 
yield, 

Deciduous tree—A tree which is bare of green foliage for 
some time during each year. 

Density of crop.—The degree of completeness of the leaf- 
canopy of the trees that compose it. This is usually 
expressed by a co-efficient, Mag may be described by stating 

Bz 
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the species, the number of stems and their age per unit of 
area. — ; 7 

Dominant tree.—A tree which has raised its crown above 
the level of the surrounding trees. See Crown. 

Dominated tree.—A. tree of which the crown is overtopped. 
by the surrounding trees. 

Even-aged crop.—A crop of trees of approximately the 
same age. 

Evergreen tree---A tree, the leaves of which persist at 
least for an entire year, so that it is never leafless. 

Eyploitable tree—A tree that has attained its maximum of 
usefulness for the owner of the forest. 

Factors of the locality—Local conditions influencing forest 
growth, such as elevation above mean sea-level, soil, slope, 
aspect. 

Gregarious species or tree—Trees which have a tendency 

to form pure crops of their own species. Such species may 
also be called exclusive. 

Growing stock.—Al]] the living material actually standing 
in a forest or in part of a forest at a certain time. See - 
Crop 

Hardwood trees or hardwoods.—Trees which possess a well 
defined heartwood. 

Herbage.—A low growth of small plants which never 
become woody. 

High forest.—A forest composed wholly or mainly of trees. 
grown from seed, See Crop. 

Incomplete crop.—A crop in which there is not a sufficient 
number of individuals, so that the trees form an interrupted 
leaf-canopy which only partially shelters the ground. 

Interrupted ¢crop.—A crop composed of trees whose crowns 

do not interlace and so form an irregular leaf-canopy which 
only partially shelters the ground. 

Irregular forest.—Uneven-aged forests. See Uneven-aged 
crop. 

Leaf canopy,--The mass of foliage formed by the crowns. 
af a collection of tries in a forest, . 

Light demanding tree—A species of tree which thrives. 
best under the influence of direct light. 
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Locality.— An area considered sith reference to its forest 
producing power. 

Longevity (of trees).—(1) The length or duration of life of 
a tree. 

(2) The length of time during’ which trees remain 
healthy and sound; or at which the reproductive power of 
the species either by seed or by coppice shoots ceases to be in 
an efficiently active state. 

Low cover.—The shade afforded by small plants not being 
a portion of the forest crop, such as ferns, mosses, grasses,. 
and weeds, 

Major produce.—Timber and firewood. 
Maturity (of a tree).—(1) The age at which the tree, after 

its height has culminated, attains its maximum in girth 
eee and begins to become unsound and to deterio- 
rate, 

(2) The age at which a tree becomes exploitable. 
Minor produce or products.—All forest products except: 

timber and firewood. 
Mixed crop or forest or wood.—A crop or forest composed 

of trees of two or more species intermixed. The various 
species composing a mixed forest may be distinguished into 
three several classes—principal, auxiliary and accessory. 

Mother tree.—A tree which provides the seed for natural 

reproduction. 
Normal.—The word “normal” applied to increment, 

growing stock, and present and future yield signifies that 
which may reasonably be expected by correct management, 
taking into consideration the quality of the locality as well 
as any extraordinary disturbances which may be foretold. 

Nurse.—A tree which fosters the growth of another in 
youth. 
Open crop.—A crop or wood in which the crowns of the 
trees do not touch one another at every point, and less than 
chalf of the ground is shaded. 

_ Overerowded ; or overstocked crop.—Tiie wood is so densely 
stocked as to prevent the sufficient development of the 
crowns of the individuals constituting the crop. 

Overmature tree or crop.—(1) A tree or crop in which, as 
the result of age, growth has almost entirely ceased, and 
decay and deterioration have begun. 
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‘ (9) A-tree or crop which has passed the exploitable age 
or size. : 

Pole crop or forest—A_ forest crop from the fall of the 

lower branches to the time when the crop attains its full” 
. height. 

Principal species—That kind of trees to produce which 

the management of a forest is primarily designed. See 
Mixed crop. 

Protective or shelter belt—A forest which is maintained 

as a protection against wind, snow, or other physical forces. — 

Pure crop or forest or wood.—A crop formed of a single 

species. 
Quality of locality—The nature of the soil and climate, 

the latter being governed by the situation. ‘The sum total 

of these factors represents the quality or yield capacity of 
the locality, sc ; 

Regular forest—A forest in which the leaf-canopy is 
complete and is formed by trees of approximately the same 
age and size.’ : 

Reserve (trees).—The trees permitted to remain after a 
clear felling. 

Root-shoot ; or sucker.—An aerial shoot springing from a. 
root. 

Seedling.—A young plant which results directly from the 
germination of a seed. See Stages of growth of trees. 

Seedling crop,— A forest crop from the germination of the 

seed to the time when the newly developed branches meet. 

Seedling forest—A high forest. A crop compvsed of. 
trees which have sprung from seed. 

Semi-mature forest.—A forest in which height growth is 
complete, but diameter growth has not begun to fall off. 

Shade-bearing tree.—A species of tree which tolerates the 
cover of other trees. 

Sporadic species.—Trees which have a tendency to grow 
distributed singly throughout a forest, 

Stages of growth of trees——A separate individual is termed 
a seedling from the germination of the seed to the time 
when it begins to lose its lower branches; a sapling when it 
begins to Jose its lower branches ; a pole from the fall of the- 
lower branches to the time when it attains its full height; 
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and a ¢ree from the time of its having attained its normal 
height, ‘  t 

‘Stagheaded tree—A tree of which a portion or all of the 
crown is dead. : : 

Standard.—The trees permitted to remain after a coppice 
felling. 

Stock ; or stocking.—The entire collection of trees growing 
on a given area. See Crop. , 

Stool-shoot—A stem springing from the stool or stump of 
a felled tree. 

Storeyed forest—A crop composed of stems of different 
ages, the crowns of which are arranged in tiers. See 
Storeyed forest method. 

Sucker.—An aerial shoot sprung from a root. 
Suppressed tree.—A tree of which the growth has practi- 

cally ceased as the result of too much overhead cover. See 
Crown. 

Thicket.—A dense crop of seedlings from the time when 
their side branches commence touching or interlacing until 
the time when the lower branches begin to die and fall. 

Underwood.—The young tree growth springing up under 
the reserve trees. See Two-storeyed forest. 

Uneven-aged crop.—A crop of trees made up of many 
different age classes, 

Uniform crop.—A crop of trees approximately all of one 
age or size. 

Windfall.—A. tree thrown by wind. 

Wood; or woodland.—An area of defined dimensions which 
carries trees or shrubs or both, and is managed for tlie 
production of major or minor forest produce. 

2. Technical terms relating to the regeneration of 
forest crops. 

Artificial regeneration or reproduetion.— Regeneration ob- 

tained by sowings, plantings, or other artificial means. 

Coppice regeneration.—The renewal or regeneration of a 
forest by means of coppice shoots. 

Natural regeneration or reproduction.—The renewal of a 

forest by self-sown seeds, or by stool or root shoots. Forest 
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trees reproduce themselves in two ways: by seed, and by 

stool or root shoots: the former is, strictly speaking, the 

only method of reai regeneration, since the latter consists 
merely of the renewal of an old crop. 

Regeneration by seed.—See Natural Reproduction. 

Regeneration by Stool-shoots,—See Natural Reproduction. 

Regeneration Fellings—The removal of exploitable trees 

with the view of inviting or assisting natural reproduction. 

Regeneration of a crop.—The renewal of a forest crop by 

natural or artificial means. 

Regeneration period.—The space of time required for the 
renewal of the growing stock. 

Reproduction.—(1).The process by which a forest is 
renewed. ; 

(2) Forest re-growth: seedlings, shoots or 
suckers. 

Restock, to.—To renew a forest either by natural or arti- 
ficial means. 

8. Technical terms relating to the tending of crops. 

Cleaning.—The vemovai of inferior individuals from a 
erop, especially where these are interfering with the superior 
growth. 

Pruning.—The removal. of superfluous branches for the 
benefit of the tree. 

Tending (of a wood).—Includes the preservation of the 
factors of the locality by maintaining both suitable overhead 
and soil covering ; the protection of the crop against external 
dangers: the preservation of the proper density of the crop 
and of a proper mixture of species: cleaning, pruuing, 
thinning, and other operations for the beuefit of the stock. 

Thinnings.—The removal of excess stems froma crop with 
the object of diminishing adverse competition and affording 
more light and space. 

Weedings.—-The removal or partial cutting back of herbs, 
climbers, shrubs, soft-wooded trees, and inferior species 
which tend to impede the growth of a young crop, 

4, Technical terns relating to methods of treatment. 

Clear felling.--A complete removal of the standing crop. 
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A clear felling may be in strips, in patches, or in compart- 
‘ments. 

Conversion of system.—A change from one sylvicultural 
system to another, or from a temporary to a systematised and 
more permanent method of treatment, 

Group method.—A modification of the method of successive 
regeneration fellings by which the exploitable crop is felled 
in small groups with a view either to induce regeneration 
or to favour the growth of established seedlings. 

Improvement felling.-- A provisional operation undertaken 
to improve the growth and composition of an existing crop 
‘oy means of the removal of individuals impeding the deve- 
lopment of others of greater promise than themselves; it 
may thus include the removal of mature trees of the principal 
‘species in order to hasten the establishment cf a more 
‘vigorous crop, as well as the removal of trees of other species, 
which by their cover render the extension of more valuable 
kinds impossible. 

Irregalar treatment.—Forests are sometimes not subjected 
to any regular method of treatment, such of the produce as 
is saleable being realised wherever and whenever there is a 
‘demand by allowing purchasers to remove it under. a 
system of permits or passes. The fellings made in such 
-cases are called unregulated fellings. 

‘Method of clearances or clear fellings,—Removal, in one 
-operation on a portion of the area to be treated, of the whole 
crop in such a manner as to pass over the entire area once 
during the period that is fixed for trees of the species felled to 
attain the exploitable size. This method includes several 
different forms, viz.,— : 

(i) Clearings on small areas with natural regeneration, 
or the Patch Method. 

(ii) Clearings on alternate parallel strips, or the Strip 
Method. 

(iii) Clear fellings with artificial regeneration, or the 
Compartment Method. 

Method of coppice with standards.—Similar to the coppice 
‘system save that a certain number of the most promising 
and valuable stems are reserved at each felling and allowed 
to attain a larger size than the rest of the coppice growth. 
The regeneration fellings in this method are called stored or 
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mixed coppice fellings or standard fellings, whev they relate 
solely to the trees reserved. 

Method of high forest with reserves.—A method of treatmen 

by regeneration from seed and clear felling with the excep- 

tion of a few trees which are left to grow to a larger size. 

‘Method of pastoral treatment.—The planting of trees in 
groups or lines on pasture lands. Such trees yield a certain 

return, besides improving the value of the areas by keeping 
out cold or dry winds, and by affording sheiter to the cattle. 

Method of simple coppice.—The formation by means of stool. 
and rootshoots of a forest crop which is periodically removed 
by clear fellings. The regeneration fellings in this method 
are called coppice fellings. 

Method of successive regeneration fellings—In this method 

instead of the entire crop being removed from the area 
exploited ina single operation, the removal takes place 
gradually in successive fellings made from time to time 
as the new growth requires less and less shelter from 
the rarent crop. In addition to this gradual exposure of 
the new growth, the young crop, as it grows up, is fostered 
by cleanings, thinnings, ete. The successive fellings, made 
in connection with this method, are called preparatory, seed,. 
seccndary and final. The first and second may be either 
close or open. This method is sometimes called ‘‘ the method 
of natural regeneration and of thinnings’’; sometimes “ the 
shelter wood compartment system” or“ High forest compart- 
ment system’’; and sometimes the “ Uniform Wethod.” A 
forest treated by this method is sometimes called a“ Regular 
high forest.’ 

Method of treatment.—The body of sylvicultural rules: 
regulating the manner in which a forest crop is regenerated,. 
and the produce realised, is termed a method of treatment. 

Method of two-storeyed forest.—The introduction of a second 
crop (usually of shade bearing species and generally by 
sowing or planting) into an older crop, so that practically 
two distinct high forests each of even-age exist on the same: 
area. The original crop forms “ the upper tier or storey ” or 
“ overwood ”’ ; the crop subsequently introduced the “ lower: 
tier or storey.”’ ; 

Permanent method of treatment.—A method of treatment. 

applied with a view to replace an oxisting by a new crop 
according to a definite scheme. - 
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Planting plan—A detailed scheme for forest planting on 
a given area. 

Pollard method—In this method the exploitable material 
is obtained by periodically pollarding the trees constituting 
the crop, regeneration being obtained from shoots produced. 
at the top of the tree. 

Provisional or temporary method of treatment.—Operations to 

which the existing crop is subjected fora time so as to bring 
it to the condition requisite for the application of a new 
method of treatment. See Improvement fellings; Conver- 
sions ; Transformations. The leugth of time required in order 
to constitute the forest according to the normal condition is 
sometimes called a preparatory period. 

Regular method—See Method of successive regeneration. 
fellings. 

Restoratious.—Operations undertaken in order to recon: 
stitute or improve the forest crop without altering the method. 
of treatment or the mode of reproduction. 

Selection method.—Or regeneration fellings by the selection 
method. Removing in a methodical manner, in accordance 
with sylvicultural requirements so as not to exceed the 
possibility, the exploitable trees in a forest by felling them 
here and there, either singly or in groups. 

Selection coppice method.—Cutting periodically the strongest: 
shoots, or those exceeding certain prescribed dimensions, out 
of each coppice clump. The regeneration felling in this 
method may be called ‘Selection coppice fellings.”’ 

Severance felling—A cleared strip of varying breadth by 
which two woods are separated in the general direction of. 
the cuttings, at a place where, some time after, regular fell- 
ings are to commence. 

Simple coppice method.—The formation by means of stool 
and root-shoots of a forest crop which is periodically removed 
by clear felling. ‘Ihe regeneration fellings in this method 
are called coppice fellings. 

Storeyed Forest Method— Forming a crop of stems of different. 
ages, the crowns of which are arranged in tiers, the difference 
in age between the trees of each consecutive tier being equal. 
to the length of the felling rotation. The method difters 
from that of coppice with standards, because regeneration. 
is obtained principally by seed instead of by stool-shcots. 
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Sustaine| working.—A forest so worked that the soil con- 

tinuously produces crops of wood from regeneration to 

exploitation. 

Sylvicultural system.—A method according to which the 

formation, regeneration, tending and exploitation of the 

woods which compose a forest are effected. 

Systematic fellings—Fellings carried out according to 

some recognised sylvicultural system. See Sylvicultural 

‘system, 

Transformation fellings.—Fellings carried out with a view 

to effecting a conversion of system. 

Two-storeyed forest—The introduction of a second crop 

(usually of shade-bearing species and generally by sowing 

or planting) into an older crop, so that practically two 

distinct high forests each of even-age exist on the same 

area. The original crop forms “ the upper tier or story” or 

“over wood’; the crop subsequently introduced “ the lower 
tier or storey.” 

5. Relating to the sub-divisions of a forest. 

Block.—In order to arrive at the treatment required it is 
generally necessary to make a complete inventory and to 
record the condition of the stock in the forest. To effect 
this with any degree of accuracy, the area, if large, must be 
‘sub-divided into smaller portions, each of which would be 
described separately. ‘The sub-divisions chosen are, for 
convenience and simplicity, generally natural, that is to say 
either differing from one another in situation (for instance, 
on the slopes of a hill-side or valley, or on opposite sides of 
a river) or unlike in some permanent character of the 
vegetation, as in the case of forests composed of different 
‘species or occupying different classes of soil, ete. The lines 
-of demarcation of such areas thus form the skeleton, so to 
speak, of the forest, and are permanent land-marks. Such 
natural sub-divisions generally bearing local proper names 
are included in the term blocks. 

Tt will, however, often happen in India that owing to the area not having already 
been opened out such divisions cannot be formel without cutting artificial lines 
‘through the forest. In such cases the management of the forest under the working- 
plan will necessitate the laying out of new roads or paths for the extraction of the 
produce, and the lines along which it is proposed or considered likely that these new 
woade will proceed should be utilised as the boundaries of ths blocks. 
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Compartment.--The crop in each block or natural 
sub-division would not usually be uniform as regards its. 
composition ; and where a more exact inventory of the crop is. 
required it will be necessary to further sub-divide each block 
(for the purpose of making this analysis). into smaller areas, 
as far as possible homogeneous as regards soil and composi- 
tion and age of the crop. ‘These sub-divisions of blocks are 
called comyartments. 

A compartment is therefore a sub-division of a block, 
as far as possible homogeneous as regards soil, composition,. 
and age of the crop; or which can be described as a unit 
for working-plan purposes. 

Goupe.—The area felled over, or that is to be felled over- 
in one year cr period, is called a coupe. A coupe may 
extend over several blocks or compartments; or, a block 
or compartment may include several coupes. In all cases. 
integral portions are very desirable. 

Felling section.—A, sub-division of a felling series com- 
prising a number of age-gradations, the ages of which differ- 
by a certain number of years, <A certain number of felling 
sections together thus form one complete series of age- 
gradations, or a felling serics, 

Felling series—A, working-circle or a part thereof which: 
forms a separate series of age-classes: 

Periodic block.—The part. of a forest set aside to be treated: 
during a period or number of years into which the rotation. 
is divided. 

Range—A territorial executive forest charge: a sub- 
division of a charge of control. 

Sub-compartment.—A portion of a compartment either 
temporarily or permanently set aside for convenience of. 
working, 

Working-cirele-—In order to arrange definitely for the- 
working of a large forest area it is necessary to separate. 
those portions that require different treatment. Such sub- 
divisions of the area dealt with are called working-circles. 

By a working-circle is thus understood an area, subjected’ 
to one and the sume method of cultura! treatment, which it 
is determined tu exploit separately under the provisions of 
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the working-plan. The area dealt with in a single plan of 
management or working-plans report may obviously include 
several such circles. 

In each working-circle— 

(1) The method of treatment is the same throughout 
the entire area, 

(2) The boundaries should be, as far as possible, 
natural and not artificial. 
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CHAPTER IIl—EXPLANATION OF TERMS RELAT- 
ING TO GENERAL PRINCIPLES OF 

FOREST MANAGEMENT. 

Srorron I.—ForEST MANAGEMENT. 

1. Meaning of the term “ forest organisation.’—In order that 

a forest—which is here understood to mean an area set apart 
for the production of any forest produce—may fulfil its 
purpose, it is necessary that its limits and its legal status 
should be determined, and tie object with which it is to be 
managed defined: that is to say, it must be demarcated, 
surveyed, settled,-and its working prescribed in a Plan. 

Although the principal product of a forest is generally wool ia some form, this 
is not always so. It may be sought to obtain other products of trees. For instance 
gums, resins or fodder leaves; or to preserve trees for the sake of indirect benefits 
derived from them, such as the protection of the soil. The only saleable préduct of 
many areas under the control of the Forest Department in India is grassy; and it may 
‘be necessary, in order to obtain this, to preserve the trees as without them the soil 
might become dry and barren. 

All these preliminary operafions, of which the prepara- 
tion of the working-plan is only one, are expressed by the 
term forest organisation. 

The term is, however, frequently used without qaalification to express the last of 
these operations only, namely, the preparation of the working-plan. Thus organised 
forest is generally anderstood to mean a forest for which a working-plan has been 
prescribed. An organised crop is one which fulfils the conditions required by a 
working-plan. : 

2. Meaning of the term “ working-plan.”—-A working-plan sets 
forth the purpose with which a forest should be managed 
‘so as to best meet the interests, and therefore the wishes 
of the owner; and indicates the means by which this pur- 
pose may be accomplished. In other words, it is a forest 
regulation prescribing the application of certain cultural 
rules, and the execution of certain works, in order to 
produce a given desired result. 

In a forest worked on economic principles, the desidera- 
tum is, generally, to obtain perpetually a regular supply of 
produce in greatest quantity, that is, a maximum sustained 
yield : a Working-plan indicates how this is to be done. 

Both the object sought and the means by which that 
object can be attained depend on a variety of facts relating 
to the forest and its management; and, in order that the 
prescriptions contained in the working-plan may be fully 
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understood, it is necessary that these facts should be stated 
and the manner in which the prescriptions have been 
deduced from them explained. These facts, deductions, and 
prescriptions are recorded in a single report which, although 
usually embodying several separate plans, is generally, for 
conciseness, called the working-plan of the whole area dealt. 
with. 

3. Meaning of the term “ sustained yield."—A sustained yield 
is a perpetual (‘sustained’’) periodic outturn of timber, fuel, 
bamboos, etc., resulting from a systematic treatment of the 
forest crop. When, in addition, the crops are so arranged. 

that regular supplies of produce approximately equal in 
quantity are obiained year by year (or periodically) the 
forest is said ts produce an equal annual (or periodical) 
sustained yield. 

A sustained yield will be obtained from a forest which is so worked that it wilb 
continuously produce crops of wood: each portion as it is cleared being restocked’ 
within a reasonable time and the young woods which spring up being properly tendel.. 

Section JI.—Tase NORMAL FOREST. 

1. Meaning of the term.—It has been stated that the chief 
purpose of a working-plan is, generally, to secure the condi- 
tion of crop that is necessary in order that the forest may 
yield perpetually a regular supply of produce in greatest 
quantity, or, as it is called an equal annual or periodic: 
sustained yield. In order that an anual sustained yield 
may be obtained it is necessary that the forest should be 
constituted of a series of growths of all ages from the seed-. 
ling to the exploitable tree, that is, of a series of age-grada- 
tions corresponding tothe number of years in the exploitable 
age. If, in addition, an equal onnual sustained vield is. 
required, the age-gradations should occupy equal or equi- 
productive areas, each one being completely stccked with 
sound, vigorously-growing trees, yielding a full annual inere-- 
ment corresponding to the age of the crop. .A forest in 
which these conditions exist, tLat is, a forest which has (a) a 
normal series of age-gradations or age-classes, (6) a n-rmal 
increment, and consequently (¢) a normal growing st ck or 
forest crop is termed a normal forest. 1t follows that there 
is nothing abso'ute in the term, <A forest normal under one 

method of treat nent or age of exploitation would be abnormal 
under any other treatment or age. 

In a normal forest the quantity and quality of the 
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growing stock are sufficient with regard to the age of. 

exploitation. There are no blanks or damaged stems, the 
age-classes are distributed in the manner demanded by the 

method of treatment and are in proper proportion. 

2, Abnormal forest.—A perfectly normal forest is therefore a 

purely ideal creation. No such forests actually exist, 

although many approach the condition when they have been 

under a regular system of organised treatment for a long 

period. Nevertheless a correct understanding of the consti- 

tution of the growing stock in the normal or ideal forest 

under each and every method of treatment is essential, since 

upon it is based the whole business of the preparation of 

working-plans. The purpose of a working-plan may be said 

to consist in bringing the existing forest as soon as possible 

to the normal state, and thereafter in maintaining it in that 

condition. 

A forest may be abnormal for one or any of the follow-~ 
ing reasons :— 

(i) The quantity of material in the growing stock 
is insufficient or superabundant. 

(ii) A complete scale of age-classes does not exist 
and therefore the proportion between the 
classes is defective. 

(iii) The growth is defective. 

The peculiar constitution of the growing stock necessary in order that a forest 
may furnish an uninterrupted supply of material is sufficient of itself to explain why 
a working-plan is essential for the management of a forest estate, although a farm 
or industrial enterprise can be perfectly well managed without sucha plan. The 
forest capital (t.¢., growing stock), in the case of a forest requires many years to create 
while in the case of a manufactory or of a farm the working capital, buildings, 
implements, seeds, live-stock, etc., can be procured in a few days or months. There 
are, however, mary otber reasons. The material produced by a forest, wiz., wood, is 
the same as the capital or material that produces it. At the same time this material 
mueat be preserved in its growing state for years as it hasno value when first 
produced. The forester is therefore liable to reduce his capital unawares. He is even 
tempted to do so, as he thereby temporarily increases his income without, perhaps, 
feeling the effects for many years. A farmer cannot reduce his capital without 
immediately experiencing the result. If he makes a mistake in his method of farm: 
ing, he can correct it immediately by the expenditura of additional money and labour. 
A forester can correct his mistakes, if he discovers them at all, only after a long 
lapse of time. 

SeorIon IJJ.—THE NORMAL AGE-CLASSES. 

1, Arrangement of age-classes.—It has been stated that in 
order to obtain an annual sustained yield the forest should 
be constituted of a series of age-gradations corresponding to 

c 
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the number of years in the rotation. In popular estimation 

a forest consists of a confused collection of trees of all sizes. 

This is not, however, the case in an organized forest capable 

of furnishing an uninterrupted supply of material of a defi- 
nite kind. Such a forest must be built up, so to speak, of 

an urbroken series of trees or of crops of all ages from the 

seedling to the mature tree. Thus, were we dealing with 

isolated trees, and were it desired to fell one 20-year old tree 
every year, it-is evident that it would be necessary to have 
already growing at least 20 trees, one tree 20 years old, one 
of 19 years, one of 18 years, and so on down to the seedling 
of one year. Had we not this stock of trees of different ages 
to deal with, the desired felling could not be made. Were, 
for instance, all the trees of the same age, say 10 years, we 
should be obliged, in order to obtain one tree a year, to 
commence by felling a tree 10 years old and should end by 
felling a tree 30 years old. 

Similar reasoning applies to crops, that is to say to collec- 
tions of trees occupying definite areas. If it were desired to 
fell every year one acre of forest containing trees 20 years old, 
it would be necessary to possess 20 acres of forest, of which 
one acre should be 20 years old, one 19 years, and so on down 
to the crop one year old. In each case a growing stock of 
20 trees or 20 acres is requisite in order that one tree, or one 
acre of forest, may annually become available for felling 
when aged 20 years. 

If we suppose that, as in fig. No.1, the growths of the crops of different age 
are represented to scale on the vertical line, and the areas occupied by each crop on 
the horizontal line, the arrangement of the crops might be graphically represented as 
there shown. It is evident that with a forest so constituted, there could be felled 
each year a crop 20 years old, one acre in extent, and that the felling might be repeated 
year after year. There would always be on the ground, immediately before a felling 
in a given year, a series of crops from 1 to 20 years old—in fact the same wood 
capital, or growing stock. 

Tf instead of this regularity, some of the age-classes were missing—if, we will 
suppose, there were no crops of from 10 to 18 years of age—it is evident that, 2 years 
after the commencement of operations, the oldest crop would be 12 years old, and it 
would be necessary either to fell trees of that age or wait for 8 years until the oldest 
crop was aged 20 years. In this case, which is graphically represented in fig. 
No. 2, the growing stock is insufficient and is irregularly constituted, some of the 
age-classes being absent while others are in excess. Such irregularity in the consti- 
tution of the growing stock will very frequently be met with, and is, indeed, the rule 
rather than the exception in Indian forests. 

2 Arrangement of age-classes when these are irregularly dis- 
tributed.—We have assumed above that the crops of different 
ages have been arranged in groups, following one another in 
regular succession, as is generally seen in the case of coppiced 
forests. If, however, the growths of different ages were 
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scattered about in patches, the growing stock would still be 
the same, aud it would still be true that, in order to fell 
every year an acre of forest 20 years old, there must exist. 
on the ground a complete scale of growths, each covering 
o1e acre and aged from 1 to 20 years. 

Carrying the irregularity of distribution still further we 
arrive at the condition of a forest such as the selection method 
of working leads to. The different age-classes are so inter- 
mingled that the trees overtop one another, and we practi-- 
cally find stems of all ages on any and every area of appre- 
ciable size. Wecannot measure the area occupied by each 
class ; but we know by analogy that the classes must exist in 
regular gradation of ages if the forest is to furnish uninter- 
raptedly its full yield. 

3. Information afforded by the number of trees of each age-- 
class—As regards the number of trees constituting the grow- 
ing stock in each age-gradation of a normal forest, it need. 
hardly be explained that, although the areas occupied by 
cach age-class may be equal, the number of trees in each 
age-class are very far from being the same. There are in- 
finitely more stems in a young crop, if complete, than in 
an older crop, occupying the same area, but containing trees. 
with large crowns. 

In fact, if we were actually to count the stems, from the seedling to the mature 
tree, on each acre in a properly constituted crop such as that shown in fig. No. 1, the 
result, we may suppose by way of illustration, would be something as follows, though 
tne number of stems would, of course, vary with the species and with other circum:- 
stances :— 

1st acre containing about 110 trees 20 years old. 
20 3 2nd a ” ” 1 » 1 ” 

ard, ” ” 130, 18 ” 
4th ,, ” ” 150 ,, 17 ” 
bth ,, ” » 170 ~,, 16 -s 
6th ,, ” ” 190 ,, 15 ” 
7th 4, ” ” 220 » 14 ” 
8th ,, ” ” 250 4, 13 ” 
9th ,, ” ii 300 ,, 12 - 

10th ,, ~ 5 850 =~, #211 ” 
Ikth =; ay 4 400 , 1) ” 
12th ” Eda ”) 500 ” 9 > 

13th ,, 0. ” 60) » 8 ” 
14th ,, ” " 800 5 7 ” 
16th ,, ” » 1,000 , 6 ” 
16th ,, a # 2,000 * oi 8 553 

th ,, 9 28 5,000 , 4 i 
18th ,, ” 7 10,000 ” 3 ” 19th ,, " * 20000 5 2 - 
20th ” ” ” 40,000 ” 1 year old. 

Total 20 acres containiug about 82,290 stems. 
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In actual practice we coald nut, of course, distinguish le’ ween trees differing i n 
age by only one year. If the trees in such a forest as the sbove had to be counted 
they would be grouped in age-classes of, say,—~ 

T.—Stems above , 5 : is - £20 years o'd; 
Il— ,, from . ‘ a ‘ ‘ 19 to 12 5 
Ill— ,, oe F ‘ . . ll to 6 - 
IV.— Young seedlings 2 . - below 5 3 

ani the crop would thus contain of — 

Class I ‘ 7 : ‘ ‘ ‘ . 110 stems. 
3 It ‘ ‘ : i ‘ a » 1,530, 
» =ALIL : 7 = js F ; . , 5,650 ,, 
i IV . . ; Dee Ca 7 . abundant. 

This would not indicate whether the age-classes were properly constituted or nol 
‘We could only say that the crop was complete, and that all stages of growth were wel. 
represented; for we canavt even approximately estimate the relative number of trees 
‘in each age-class which ought to be found in an irregular forest. Indeed, the relative 
proportion is constantly changing, and this fact is one of the chief drawbacks to the 
ay plication of the selection method of working, and is the reason why there areso 
many different ways of attempting to caloulate the possibility of euch forests. Where - 
the crops of different ages occupy distinct areas nothing is simpler than to measnre 
these areas and to arrive at acorrect estimate of the quavtity of. material the forest 
can, and ought tn, produce ; but, in the case of irregular crops, we can neither measure 
the area occupied by each age-class, nor derive by other means, from the number cf 
trees found to be grewi: gin the forest, abaclutely accurate information aa recards the 
-sufficiency or otherwise of the growing stock. 

Szction I1V.—THE INCREMENT. 

1, Meaning of the term.—The increase due to growth, which 
takes place during any given time in the volume of material 
in a tree or crop, has received the special name of increment. 
A distinction is drawn between the annual increment and the 
average or mean increment. 

When the length of the period referred to is one year, 
the increase is called the annual increment. When the 
period includes a number of years, the average is obtained 
by dividing the total increase during the whole length of the 
period by the number of years, The result is called the 
mean annual increment or mean increment. The terms 
annual production and mean annual production are also 
used. 

The annual increment is extremely difficult to measure or 
to estimate except empirically; and, as its calculation is in 
India of little practical importance, the methods employed 
‘to determine it elsewhere need not be here explained. 

A tree 100 ycars old is found to contain 116 cubic feet of wood, and it is calev- 
lated that its increment from the 99th to the 100th year was 1'5 cubic feet. I's 
annual increment at 100 years is 1°5 cubic feet, while ie saverage annual increment 

or mean increment during its life-time at 100 years is 44 = 1°15 oubic feet. Ton 
years lator the tree is found to contain 126 oubic feet. Its average increment during 

that period is well cubic feet. 
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In the case of crops the increment is necessarily ex pressed,. 
with reference to the area, at so much per acre. But this- 
cannot be done for isolated trees, because the area covered. 
is uncertain and changes from year to year. in calculating 
the average production of crops, the total production during 
the period, including the material yielded at the passage of 
thinnings, etc., must be reckoned with. 

Three acres of high seedling forest, 100 years old, which have already furnished 
in thinninga 5,000 cubic feet, are found to contain 25,00) cubic feet of timber. The 
average annual increment at 100 years is therefore 2 + he nee = 100 cubic. 

fee! por acre. 

2, Increments of single trees and crops.—The mean annual 

increment of a single tree varies greatly with the age and 
may be held to continually increase to maturity, while that 
of a crop, occupying a given area, varies much less and-in- 
creases up to a certain time when it diminishes. 

The following examples are taken from measurements 
made in India :— 

IsoLaArED TBRES. Cnors PER ACBE, 

AGE OF | Previous Mean annual 
TREES. | Yolurua le anda | Apes Yoon Inisinges iuaeie. | eee 

stacked. | tacked, | T' | stacked. | "geet? | cable fect | tn cubic 
stacked, stacked, 

8 2 0°25 8 1,200 Nil 1,200 150 

10 3 0:30] 1c 1,600 226 1,825 182 

12 viel 0°64 | 12 1,725 525 2,250 187 

14 12:1 9°86] 14 1,810 870 2,680 191 

14 19°2 120 | 16 1,910 1,172 3,032 193 

18 6r1 145] 18 | - 2.088 1,364 3,452 192 © 

20 33-2 1:66 | 20 2,324 1,494 3,818 192 

22| 424 193| 22 | 2644 | 1660 | 4004 | 191 

The reason for the slight variation of the production in the case of crops is easy 
to understand. The quantity of material pruduced each year on an acre of forest, 
whether covered with young trees or old, does not differ so much as might be 
expected, us this production is due to the fertility of the soil, to the leaf-canopy, 
the astion of ligit, ete. When the crop is young it contains, say, 49,000 or 50,000 
young seedlings, each producing a very small quantity of material. When old 
although each tree produces a hundred or a thousand times as much as euch seedling 
each acre contains comparatively few large stems. In the case of iso‘ated trees 
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however, the area is not taken into account. Each tree starts as a young seedling, 
producing very little, and ends as a large tree producing a great deal by more or less 
constant rings of growth applied to an ever increasing circumference. Hence there 
is a constant increase in the average production of single trees. 

3. Meaning of the term “normal increment.”’—By normal 

increment is understood that which may reasonably be 
expected by correct management, taking into consideration 
the species, the quality of the locality, and the method 
of treatment; and the annual increment so calculated 
may be reckoned upon as long as no unforeseen disturbing 
influences occur to interfere with the regular growth of the 
crop. It follows that in a normal forest in which each age- 
gradation occupies an equal productive area and lays on a 
normal annual increment, that as each age-gradation attains 
the age of exploitability, the total increment produced by 
each will have been equal, resulting in an equal annual 
sustained yield. 

The increment may be abnormal for various reasons, 
The area may not be fully stocked with sound, vigorously- 
growing trees of the required age. The crop may be injured 
by fire, insects or other injurious external influences ; by its 
not being properly tended; or owing to the method of treat- 
ment being otherwise incorrect. 

SEcTION V.—THE NORMAL GROWING STOCK. 

1. Meaning of the term normal growing stock,— By a normal 

growing stock is understcod that which exists in a forest 
which has a series of normal age-gradations and a normal 
increment. The growing stock in a forest organised in this 
manner is part of the “ capital’ value of the forest ; because 
‘it acts, as will be seen, in the same way as a purely mone- 
tary capital (or what money represents) in producing interest 
in the shape of wood. In fact the forest may fairly be 
compared to a manufactory in which each individual tree is 
a workman engaged in producing wood. It must not, how- 
ever, be overlooked, as has often been done to the ruin of the 
forest, that the workmen in such a manufactory and the 
produce of their labour are identical, and that, in removing 
the produce, the producers may easily be removed too. The 
producing stock thus fulfils the economists’ definition of 
“capital,” the produce of former labour. The term 
* capital’? as here used does not represent the money value 
of, or the money invested in, the forest. This includes, as a 
matter of course, the value of the land. 
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2, Calculation of the volume of the normal growing stock.—If 
i” yepresents the mean annual increment laid on annually 
by each of the “r” age-gradations corresponding to the 
number of years (r) in the rotation, tbe normal growing stock 
would be (calculating for the end of the growing season, 
immediately before the annual felling is made) — 

1PQFBI+ eves bal 
=(i+i)5 

ee: 
=I ty 

where I (=ri) represents the growing stock on the oldest 
age-gradation, as well as the total increment laid on by all 
the age-gradations during one year (see fig. 3). Or, neglect- 
ing the term {, the normal growing stock may for all 
practical purposes be taken as=I X} 

Fig .3 
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8. Summary of the chief points to be remembered with regard to 
the coustitation of the growing stock._—Tf we suppose that the 

darkened rectangles in figs. Nos. 1 and 2, page 19, represent 
the volume of material produced in each coupe in any given 
year, the chief facts to be remembered with regard to the 
constitution of the growiag stock may be readily understood. 

(a) In order that a forest may furnish uninterruptedly 
a regular supply of material of a definite kind, the capital 
(i.e., growing stock) on the ground must contain a complete 
series of trees or crops of all ages from the seedling to the 
mature trees, 

This, it may be seen, is certainly true with regard to 
crops which are regularly constituted by area. By analogy, 
as has been explained, we may also assume it to be true as 
regards crops in which the age-classes are irregularly 
distributed, 

(5) Where the part of the capital, as represented by the 
growing stock, is normally constituted, the material 
becoming exploitable in a given year is equal to the mean 
average production during that year over the whole area. 

This is very important as showing how, by felling over 
‘yearly coupes, the annual production is obtained. It would 
be impossible to collect annually this production over the 
whole area of the forest. It will be observed from tig. 1 
that the exploitable material for the year concerned (the 
shaded rectangle) is equal to the production during that year 
over all the coupes, and that this is the average annual pro- 
duction. 

It follows that, in a selection-worked forest of which the capital is normally 
constituted, the trees that become exploitable during any period of years are equal to 
the average production on the whole area for that period. For instance, in a period 
of 10 years, it would be within the production to fell all the trees that attain exploit- 
able size during the 10 years. 

(c) The quantity of exploitable material felledin any 
period bears a fixed proportion to the growing stock, but the 
amount of this forest capital varies with the age at which 
the forest is exploited and increases as that age is prolonged. 

The truth of this most important principle will be evi- 
dent from an inspection of fig. 3. We may suppose that 
this figure represents the growing stock on the ground, The 
amount of this stock remains constant and, as will be seen, 
may be practically represented by one-half the rectangle 
having for its base the line representing the area of the 
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forest and for its height the growth during the exploitable 

age. If the exploitable age were doubled, the growing stock 

would be represented, as in fig. 4, by a similar rectangle 

of which the height (representing the growth) would be 

approximately doubled : in other words, the growing stock 

would be doubled. The produce removed would, however, 

remain very nearly the same; because although the coupes 

would be halved, their number (one for each year in the 

exploitable age) would be doubled. 

a] 

Fig.4- 
GROWTH. 

pict ee eranied See eb Recital 40 Years rc 

' 
4 
! a 

; 35 Yeara 

! 4. 
{ | 0 Year ax 

i sie be 

' ubeal 
' alls 

i ite 

: + 25 Years 

; Aes ea 
! el latelel he 

: PCECEEEEEEEEE Eco 
Ve, ie eS as es ree + 4 eee 

{ T CCE PAPER et igee 
( alee tebobe| fede opel Vedidietl is deta 
’ = fade) adalled ate boiesk shacks arth 
‘ ae a i an 1S Years. 

1 Af at : ews eR oh 

1 ‘ lek ake i ia sFepepe| y-tel- spleppeh ed be 

{ test 18 ! piely 1 7 Tyas ; rae WW Years. 

’ JL] ess im 
} Woda | et pads celal 
‘ label spake 

+4} = 1 5 Years. 

: eae 

: eae -| “ae rl-fep- = Oe ee pel es i 

a9 35 30 25 20 5 O9B87654321 

« AREAS 

NorMAL Growine Stock or 40 YEaRs. 

The shaded portion represents the average annual increment for each coupe correspond 
ing to a 40 years’ rotation. 



27 

1t will be seen that the proportion between the produce: 
felled and the gro ving stock would remain constant so long 
as the exploitable age remained unaltered but would vary 
with every change in this age. 

Thus, suppse the area dealt with in the above example to be 20 azres, divided: 
into 20 coupes of one acre each, and that the average annual production has been 
found to amouné to J00 cubic feet solid per acre perannum. Felled at the age of 20- 
years, the capital on the ground would always be very nearly 22%10*” cubic feet 

or 20,000 cubic feet, while the quantity of matecial removed at each felling woul 
amount to 1x 100xX20 cubic feet=2,000 cubic feet, or to one-tenth or 10 per cent... 
of the capital. 

Again suppose the age of felling to, be raised to 4\) years, and that the area 
has been consequently divided into 40 coupes containing the proper gradation of age- 
classes, as in fig. No. 3. The growing stock on the ground, even assuming the average- 
production to be slightly higher than before, or 120 cubic feet per acre per annum, 

would be approzimately 20x120x 40 — 48.00) cubic feet, or more than double what it 

was before; while the quantity of material felled (a crop 40 years old occupying balf 
an acre) would be 4x120x40=2,400 cubic feet (very little more than before), and. 
would amount to one-twentieth or 5 per cent. of the growing stock. 

SECTION VI,—THE ROTATION OR EXPLOITABLE AGE. 

1. Meaning of the term—A forest like any other under- 
taking must be managed and worked, or, as it is called, 
exploited, with a definite purpose. This purpose may of 
course be one of a great many and its realisation is expressed. 
by the term eaploitability. 

The crop in a forest is said to be exploitable when it has: 
attained the condition that is required in order to fulfil the 
purpose with which it is worked: and the age of the tree 
when this condition is reached is called the exploitable age. 
The time required by new growth in a crop, which is being- 
regenerated, to attain exploitable dimensions is also termed 
the exploitable age or rotation. 

The use of the word rotation or revolution (French, révolation) to express the 
oxploitable ag2 is due to the fact that under the methods of treatment very generally 
in use in former days, the interval of time between successive fellings in the same- 
area was the number of years in the exploitable age. At present this is generally only 
true in the case of coppice. In most other cases the fellings pass over the area severat 
times during the course of the rotation : the period intervening between each such: 
fe'ling being termed a felling rotation or felling cycle. 

It is usual to classify the various kinds of exploitability 
according to the objects of management. The chief purpose 
for which a forest is exploited may be: to obtain from the 
land the largest possible average annual or periodic return 
(a) of material, (b) of money, (c) of interest on the capital 
invested : or, it may be sought to adopt the rotation best. 
suited (d) to natural regeneration, or (e) to some special 



28 

echnical purpose. Rotations fixed with a view to meet such 
special requirements are called, respectively, the rotation (a) 
-of the greatest volume production, (5) of the highest income, 
(c) the financial rotation, (d) the physical, (e) the technical 
rotation. 

Thus, a forest exploited for quantify of fuel, or timber to furnish slecpers, 
-would be exploitable when, the capital being properly constituted, the’ oldest trees 
were large enough to furnish in greatest quantity the fuel or sleepers of ihe size 
desired. The age of the trees when this condition is reached would be the exploitable 
age. Similarly, a forest expleited with a view to the realisation of the highest rate 
-of interest on the capital invested would be exploitable at the age when this obj-ct 
avas attained. 

The age at which trees are felled in properly managed 
forests is not, however, always the exploitable age. Owing to 
irregularities in the composition of the growing stock it 
‘frequently happens that, during a longer or shorter period 
which may, and strictly speaking ougbt to be, the same 
length as the exploitable age, trees or crops must be felled 
before or after they become technically exploitable in order 
‘that the correct proportion of age-classes may be secured. 

2. Calculation of the exploitable age—The price and the 

‘utility of wood depends as a rule on its dimensions, that is 
to say, on the age of the tree when.felled. In order to 
-determine the exploitable age in a forest exploited for its 
wood, it is sufficient for present purposes to ascertain th 
size of the trees that will furnish the greatest quantity of 
the most useful produce. The average age at which the 
-trees attain this size can then be determined by observation. 
Where the trees are simply preserved with a view to indirect 
‘benefits, such as the shelter they afford to the soil, the 
exploitable age will generally approach their natural 
‘longevity, 

It may be objected that the age at which a crop yields the greatest quantity of 
material, or the highest interest on the capital invested, is not theage at which the 
individual trees are the largest. This is perfectly true ; but there are cases in which, 
if the trees were felled when the crop would yield the greatest amount of material, 
the material might not be of the n.ost useful size or bring in most money. It wo: ld 

-not be of much use ascertaining that at the age of 120 years, it would give the 
greatest quantity of material when the requirements were beams obtainable only 
from large trees 150 years old. Even if this were not the case, there are hardly 
-any instances in which Gata are available for making such calonlations. The age xt 
which an exploitation farnishes the greatest quantity of produce is that at which the 
sum of the protuction, that is to say, the total quantity of material produced (includ- 
‘ing whatever has been removed or has disappeared since the young growth first 
aprang up) divided by the age of the crop is greatest, that is, the ace at which the 
mean annual increment culminates. The material removed is of course hardly 
-ever known, and the experiments required to asceitain the balance on the ground 
-would, in default of suitable crops, generally be impossible in India. 

_ _ Calculating the age at which the interest on the capital invested in the foresti s 
chighest, involvis ascertaining by experiment the quantity of material the forest 
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would yield if felled at various sges and the net price af which this material could 
be sold ; and it is, therefore, only in rare instances that the caloulation can be made. 

It may, therefore, be generally affirmed that, for practical purposes, the- 
exploitable age of a forest crop is the age at which the individual trees furnish the 
kind of produce most wanted. This is not by any means necessarily the age at 
which the trees are largest: it may quite as well be the age at which the trees: 
furnish small rafters or fuel billets. 

3, Exploitable age for State forests\—There are two great 

classes of forest proprietors, the private owner and the State. 
With the private owner we are not here concerned, He 
will arrange to suit his own interests, felling the produce 
when it will either best meet his wants, or so as to bring in 
the highest annual revenue or the highest interest on the 
capital invested in the forest. It is, however, frequently 
asserted that the State, as representing the community at 
large, should always have in view the production of large 
trees which furnish produce most generally useful: for, 
while a large tree will yield small timber, large timber: 
cannot be obtained from a small tree. This is, however, only 
true in so far that, as a rule, the State alone can afford to- 
grow large trees. Private owners will not do so, as it does- 
not pay them; so that, if large wood is required, it must be- 
produced in forests owned by the State. The price realised 
is the best measure of the utility; and if large timber sells 
well it is certainly in demand and is useful. Sy felling, 
therefore, trees of that size for which the highest price is 
obtained, the public will, in most cases, though not always, 
be best served. 4 

Where the price of large timber is not higher than that 
of small there is no pecuniary advantage in felling at an 
advanced age. Exclusive of very young crops and those 
in full decay, the average annual quantity of material 
produced is not very much altered by the age at which the- 
crop is felled, 

The following results were obtained from experiments made in a fir forest in 
France :— 

‘Age of the crop when felled, Volume material per acre. Average annual produce per acre, 

80 Fi . . . | 9,299 cubic feet . i 116°2 cubic feet. 
Ot ce lye tg. col atl sen Gels << cg ae 

MOO? ce oe BASE ae ep oe Se 148 
WO. « « «|18800 g yg . « ot 
190° 5 oe me NTO OR gg ess 1396 ,,  ,, 
wo 4.) 6.) 17,968 le 1382, ,, 
140 j ‘ : eV ES98S: 45 a : 1342 ,, 0, 
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Applying these results in respeot of a forest, of, say, 1,000 acres (wooded area), ex- 
sploited at 80 years in 80 antual coupes of 12° acres each, the yield would be 12°5 x 
¥,299 cubic feet, or 116,237 cubic feet a year ; while the same forest similarly exploit- 
ed at 120 years (ti.e age of the highest average yie'd) would produce 8:3X16,755 
-eubie feet= 139,066 cubic feet. The increased yield would not in all oases’ justify 
the retardation of the felling by 40 yeare. When, however, there is a demand’ fir 
the produce, the greater size of the timber might so enormously increase its value as 
to justify felling at the more advanced age. Thus, the 116,237 cubic feet produced 
yearly at 80 years might be worth only four annas a cubic foot, or in all #29,000, 
while the large pieces, obtained from the deferred felling, might Jead to an all-round 

-rate of 6 annas a cubic foot, «nd so raise the price of the timter produced yearly to 
more than 852,000. Such examples are frequent in countries where there is an 
unlimited demand for the whole of the produce of the forests, but do not often occur 
in India. 

The law of the increase in the value of the preduce with 
‘its size is not always true in India where there are few local 
industries and where good roads for extracting the produce 
‘rarely exist, In order that the rule may hold good there 
must be a sufficient demand and the means for extraction 
must be adequate. In the hills and out-of-the-way places 
where forests are found in India, it is often impossible in 
‘practice to work out large pieces of timber except at a 
prohibitive cost. In such cases the means of transport is 
‘the main factor in determining the size at which trees should 
“be felled. ‘There are even cases where, owing to the trouble 
-and cost of converting into smaller pieces, large timber which 
is not required, the net price of large timber is actually 
‘lower than that of small, 

When, hcwever, there is no demand for forest produce, especially for large timber, 
-this is generally owing to want of good roade. This defect can often be remedied by 
a judicious outlay of funds, and should, wherever present, form the subject of careful 
dnvestigation in connection with the preparation of the working-plan, 

Section VIJ.—THE POSSIBILITY. 

1, Meaning of the term.—The most important calculations 
and provisions in a working-plan are those which relate to 
-what is called the possibility. 

Theoretically the possibility is the productive power of 
a wooded area expressed in quantity of material. Practi- 
cally it is taken to mean the quantity of material which, 
without infringing the rules of forestry, may be felled.in a 
forest, annually or periodically, for the time being. This 
latter quantity depends on the constitution of the producing 
stock, and on the relation which the stock bears to the age 
of exploitation determined upon. Ifthe forest capital or 
growing stock is sufficient and normally constituted, as in 
fig. 1 for instance, the possibility is equal to the average 
annual production over the whole area. If, on the other. 
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hand, thecapital is insufficient, as in fig, 2 for instance, or 
superabundant, a quantity of material, less or greater as the 
case may be than the average increment, must be felled 
during a certain provisional period until the normal state 
is reached. 

A forest of 20 acres, which it is proposed to exploit as coppice at 20 years, is 
found to contain acomplete series of growths of all ages from 1 to 20 years, each 
occupying one acre. Here the possibility would evidently be acrop 20 years old 
growing on one acre (wide fig. 1). If, however, the crop were constituted as shown 
in fig. 2, it would be necessary, in order to obtain a sustained annual yield of 
wood not less than 20 years old, to make the two crops of 19 and 20 years last for 
-some 10 years, until the crops now 10 years old have attained or approached 20 years 
-ofage. ‘The possibility in this case might be fixed during the provisional period as 
the crop growing on two-tenths of an acre per year, after which it would be in excess 
-of the normal! possibility, or certain areas might be cut over when the crop was more 
‘than 20 years old until the necessary gradation of ages (fig. 1) could be secured. 

2. Methods of prescribing the possibility—AS it is impossible 
to collect the annual production all over the area, it is neces- 

sary to prescribe the realisation of the possibility in some 
practicable manner. The realisation of the possibility can be 
prescribed in three ways, viz. (4) by area, (i) by number 
of trees, and (it) by volume of material. ‘The first method 
is the simplest and is that followed in the case of coppice 
tellings, the method of clearances, as well as partly in the 
selection method of fellings regulated by cultural rules. 
The number of trees to be felled is prescribed in the case of 
standards over coppice and in the selection method: and 
also in the uniform method. It is only in applying the 
‘method of successive regeneration fellings and, more rarely, 
in the selection method, that the volume of material to be 
felled is prescribed. In actual practice, however, in addition 
to prescribing the quantity of material the areas in which 
the fellings are to be made are also prescribed. Practically, 
‘therefore, what is prescribed is the felling ona given area 
of either the crop,a stated number of trees, or a given 
volume of material. 

But in whatever way prescribed, the realisation of the 
possibility should be formulated in a simple manner, easy to 
apply and to control, and so that it constitutes of itself the 
main provision of the working-plan. 

A rule such as the following would fulfil this condition :— 
“ Each year there will be felled, by the selection method in successive annual 

coupes of one-tenth of-the total area, a number of trees not exceeding 700, in the 
proportion of 4 firs to 3 oaks.” : : 

Or, were the number of trees not prescribed and were the fellings limited by 
sylvicultural rales, and possibly, ia addition, by the provision of a maximum volume 
of material, the rule might be to the following effect :— 

“ There will be felled, on one-tenth of the area each year, all dead, diseased or 
damaged stems, and stems that it is otherwise desirable, for sylvicultural reasons, 
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torenove;the maximum volume of material removed being limited to 600 cubic 
feet om an average per acre.” 

3, An equal annual sustained yield—As the crops we have 
to deal within India are always abnormal, it is evident 
that the yield, although the methods devised for deter- 
mining it may be the best possible, will not be exactly 
equal or sustained from period to period. Equality can no- 
more be secured from the time when the working-plan is- 
applied, than can the normal constitution of the crop be 
approximately attained without a lapse of years sufficient 
for its growth. Ordinarily a fairly equal yield from year 
to year during the length of one period may be secured ; but, 
especially during the provisional period required for the- 
proper constitution of the stock, even such equality may he 
freely sacrificed in the interest of sound or economical 
administration. 

The German foresters always compare the yield which it is proposed to remove 
with the normal production or potential possibility as it has sometimes been called 
in India. Unfortunately in India, owing to only a few species irregularly distri- 
buted throughout the forest being saleable, or to the irregularity and incompleteness 
of the crops, it is not often that the potential possibility can be ascertained with an- 
approximation sufficient for comparison. 

Section VIII.—BEvVENUE AND INTEREST, 

1, Meaning of the terms—The income in money derived 
from a forest, after deducting the cost of felling and extract- 
ing the produce, may conveniently be called the revenue.. 
The net revenue is the balance of income left after deducting 
all other charges, including the cost of maintaining and, if 
necessary, of improving the forest. 

A forest yields every year 500 trees which, when converted and conveyed to the 
market at a cost of R2,000, sell for #10,000. The revenue amounts to R8,U00. If 
the cost of maintaining and administering the forest, including necessary works of 
improvement, amounts for the year to 24,000, the net revenue is. 4,000. The 
gross receipts amount to £10,000, but of thissum 22,000 must be considered to be- 
an advance made, in order to place the produce in the purchaser's hands, which is 
recovered on the sale of the timber. 

2, Revenue is the net value of produce—It will be readily 
understood that, in calculations or comparisons of revenue, 
the revenue figures, after deducting the cost of felling and 
extracting the produce, must be used and not the gross 
receipts or total price realised for the produce. Against 
the latter must be debited money expended on placing the 
prcduce in the market and which in no sense represents the 
value of the produce in the forest. There is no case ‘in 
which large timber, if taken far enough to a good market, 
will not realise a better price than small; but this would not. 
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make it advantageous to grow such timber if the increased 
cost of production and transport combined were not more 
than covered by the higher realisations, The net revenue 
might still be less than that realised for small material. 

Statements showing the gross receipts, as entered in the accounts of the Forest 
Department, are too often made use of in India. How -wisleading these may prove 
will be seen from the following comparison between the true financial results vf the 
working of the Department for the year 1906-07 and the results as they appear when 
the expenditure on timber works is treated as ontlay on the forest and not as- an 
advance which is recovered when the produce is sold :— 

REevENvE. : Percentage of 
: Expeoditure | revenue expend- 

Heap, on the ed on the 

Total, Per square forests. ¢ — forest. 
3 _ mile, 

R R R R 
Gross receipts as recorded 

in accounts é -| 2,64,91,485 111 1,40,63,800 53 

Revenue after deduoting 
sums advanced for tim- 
ber works , F «| 2,08,60,475 87 84,92,792 40 

3. Relation of revenue to area.—For purposes of comparison 
the revenue may be usefully stated, in the same way as the 
praduction, with reference to the arza from which it is 
derived. 

In the example given above, suppose the area to be 4,000 acres of mixed forest 
000 

yielding teak,and worked by the selection method. The revenue per acre is ro 

or R2 : the net revente per acre js Fan = Rl. 

Where the yield is realised periodically, the average 
revenue during the whole length of the period must be cal- 
culated in the same way as the average production ; indeed, 
the one depends on the other. Where the period is long, 
compound interest should be included. 

The average annual revenue from the Indian forests for the 10 years 1897-98 to 
1906-07 amounted to R2,12,32,214; the average area under control during that time 
was 202,093 sqnare miles. For France,a statement prepared in 1878 showed 
the average revenue (net value of produce standing in the forest) to amount to 40 
francs per heotare (2°47 acres) for the whole of the State forests. In the north of 
France, the average annual :evenue was as high as 89 francs; while, in the south, 
in the forests open to grazing and worked ona short rotation, it was as low as & 
francs per hectare yearly. 

The average arnual revenue per acre derived from the Government forests of 
India, including of course vast areas of unworked lands, amounts therefore to about 

2'6 annas an acre as compared witha similar revenue of R7 or 8, and even in some 
cases very much more, in European countries. The causes of the low revenue in 
India are not far to seek,—the want of demand for the produce, the ruine? condition 
of most of the forests, the backward condition of the country, and more perhaps 
than any other cause, the want of good roads and means of transporting produce from 
out-of-the-way places to the great centres of consumption. 

D 
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4. Interest.—Interest, in connection with forestry, expresses 
the relation between (a) the money value of the capital 
invested in: the forest, that is, the value of the soil, of the 
growing stock, the total expenditure incurred on roads, 
buildings, settlements, surveys, etc., ani (0) the net annual 
revenue derived from the forest. Problems connected with 
the interest obtainable under various systems of working, 
involving the use of mathematical formule, although of 
much theoretical interest and of practical importance in 
countries where forestry isin an advanced stage, have but 
little application as yet in India, owing to the condition of 
the forests, and to the want of accurate statistical data relat- 
ing to the outturn of crops of various ages. Such problems 
need not, therefore, be here discussed. 



ParT I1.—PREPARATION OF THE WORKING-PLAN. 

CHAPTER I.—PRELIMINARY WORK. 

Section I.—REcONNAISSANCE OF THE AREA. 

1. Selection of the area to be dealt with,—The area under forest 

management in a single locality generally includes separate 
forests requiring different cultural treatment, and, not infre- 
quently, forests of different classes,—Reserved, Protected or 
Unclassed,— each, perhaps, demanding a different system of 
management, All these areas may have, however, many 

points in common. They ordinarily supply the same popu- 
lation or market with forest produce, the labourers come 
from the same locality, the lines of export for all are often 
the same, and the management and working are supervised 
by the same establishment. It is, therefore, generally advis- 
able that the organisation of the whole area of Government 
land. under forest management im one locality should be 
carried out simultaneously and be dealt with in a single 
working-pian report.* Generally speaking, 1t will pe con- 
venient to deal with the whole area of a charge, such as the 
Division, the Range, or, where the organisation is incom- 
plete, with an area likely in the future to form a single 
range. It may benecessary in some instances to deal with 
the forests in a portion of a range, and, owing to special cir- 
cumstances often observable iv India, in some cases it may 
be advisable to extend the provisions of a single plan over 
several ranges. 

There existed at one time some difference of Opinion on this point in Europe. 
Formerly, in France, each forest estate, bearing a-distinot name either because of its 
‘situation or its origin, or the manner in whicn it was acquired by the State, was sepa- 
rately organised under a working-plan of its own. It has thus sometimes come 
about that separate working-plans have been framed for adjacent State forests in the 
same division or range, and, inversely, there are instances in which a single working- 
plan deals with forest areas in d:stinct administrative charges. Recently, however, 
the tendency in France has been to adopt the practice followed in Germany, where 
‘the whole forest area belonging to the State, or other one proprietor, included in a 
single executive charge (that of a Revicr férster, Ober forster, Forst meister, etc., 
equivalent to our Ranger or Divisional officer) is dealt with in a single comprehensive 
-working=-plan. 

In India, in the past, no uniform course has been followed in this respact. 
In many case: each class of property (reverved or protected forest) has been separately 

® The term “ working-plan,’ it should be remembered, is used here in the sense ex- 
plained at the beginning of these nvtes as meaning “ working-plan report ” and not the 
special regulation which is drawn up for each working-ctrcle into which the area dealt with 
in the report is sub-divided, 

D2 
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organised under a special plar, and in some instances orcas burdened with rights have 

even been omitted from the plan : but it is now recognised that the correct. provedare- 

is to deal with entire charges, a Range or a whole Division, in one report. 

2. Information to be collected—The area to be dealt with 

having heen decided upon, the vext step in the preparation 

of the plan is to explore the locality so as to gain a general 

knowledge of the configuration of the country, the distribu- 

tion and composition of the forests, the marketable products. 

they contain, the best mode of disposing of those products ; 
as well as of all other facts likely to be useful in enabling 

the working-plan officer to compare the rea! forest with the 

normal forest under the method of treatment decided upon. 

and so to determine. the future plan of management. The 
heads of examination and enquiry may be summarized as 
follows :— 

(i) General description of tracts. 

Name and situation of the area dealt with—Civil 
District, Forest Division, etc. 

Configuration of the country.—Flat, hilly or plateau ;. 
altitude; prevailing aspects, ete. 

Rock and soil.— Geological formation ; underlying rock ; 
general characters of the ‘soil and their effect on forest 
crowth, 

Climate.—Temperature, meanand extreme, with its effect 
on the forest growth ; rainfall, periods of draught and rain ; 
prevailing winds, storms ; other climatic influences on forest 
treatment. 

Population —Numbers and condition ; agricuitural cus- 
toms or requirements which influence the system of forest. 
management. 

(ii) The composition and condition of the forests. 

Distribution and area.—The distribution of the forest ; 
total area and areas under tree-growth, grass, streams, ete., 
in each class of forest; enclosures within the boundaries ; 
maps available, their degree of accuracy, etc. 

Boundartes and boundary marks.—Nature and state of 
repair of the marks used ; enclosures and their boundaries 
whether a revision of the boundaries is required or not. 

Legal position of the forests.—Brief history of the acquisi- 
tion by Government and settlement (where there has been 
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one) of the forest ; Act and section of the Act unuer which 
gazetted, etc. 

Rights.—Their origin and general character ; statement 
of the areas burdened with rights and free from them ; 
summary of rights to produce ; privileges or other concession 
granted at the will and pleasure of Government ; adequacy 
of the forest resources to provide for the exercise of recorded 
rights or of admitted privileges; actual effect of such 
exercise upon the crops. 

General description of the forest crop.—Composition 
and condition of the crop ; types of forest and areas occupied 
by each ; origin of the crop ; the principal species and their 
relative proportion and importance, habitat, mode of repro- 
duction, size attained and rate of growth ; density of the 
crop, blanks, and glades ; state of the reproduction ; princi- 
pal products yielded ; grass and other minor products, etc. 

Injuries to which the forest is liable-—Causes of injury ; 
fires, grazing, offences of common occurrence: the best 
means of regulating or combating the causes of injury. 

(iii) Future sylvicultural treatment. 

Ofall the subjects to be considered that which it is 
desirable to bear constantly in mind when passing from crop 
to crop is the method of treatment which will probably be 
found most suitable. For a correct general apprehension in 
this respect, acquired sufficiently early in the enquiry, may 
show for instance, that the existing condition of the forest 
is such that its exploitation should, for the present, be very 
simply regulated, say by area and by a few short cultural 
rules only. Owing to the neglect of this precaution, work, 
‘such as the detailed enumeration of stock, which has subse- 
quently proved wholly unnecessary for the proper attain- 
ment of the object in view, has sometimes been carried out 
in India, thus delaying the completion of tho plan while 
rendering it needlessly lengthy, complicated and costly. 

(tv) System of management. 

System of management.—Past systems of management ; 
their defects ; changes introduced and their results; mauage- 
ment in force and. its results ; regulation of fires, grazing, 
rights, etc. 

Works of improvement undertaken. eaTanine of works ; : 
their object ; results attained. ; 
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Revenue and expenditure.—A summary of the revenue 
aud expenditure for the preceding 10 years to be compiled, 
if the information is available, for each class of forest. 

(v) Utilization of products. © 

Marketable products.—Yield of timber, fuel, minor pro- 
duce, etc. ; quantities consumed in past years in Govern- 
ment works, by purchasers, by right-holders and by free 
grantees ; value of products consumed. 

Extraction of the produce.—Export roads or rivers lead- 
ing from forests to centres of consumption ; their adequacy 
and state of repair ; manner and cost of extraction ; road 
and river improvements required. 

Markets.—Distance, size and importance of principal 
centres of consumption; produce consumed at each centre 
and ruling prices obtained. 

Net value of produce.—Net value in the forest of each 
class of produce. 

(vi) Miscellaneous facts. 

The forest staff.—Strength of staff and adequacy. 
Labour supply.—Abundance or reverse of the labour 

supply ; seasons when available ; cost of labour. 
The workiug-plans officer will fiad it couvenient to record the information collect- 

ed on all the above points from day to day in a bound book, with a few blank pages 
under each heading. It will beseen that a good deal of the information required 
must be obtained from the existing forest records relating to previous management. 
pi pene officer should go oa the ground fully supplied with this inform- 

8. Maps—The map used in preparing the working-plan 
should be on a sufficiently large scale for the distinct indi- 
cation of the limits of each block, compartment (where: 
compartments have been formed) and coupe. A scale of 
4 inches to 1 mile, in which an area of 40 acres covers one 
square inch of the map, is the largest scale generally 
required in India. Where a map on a larger scale is 
necessary, in order for instance to delineate graphically 
che situation, composition and condition of a crop which is to 
be subjected to special cultural treatment, an enlargement 
of the 4-inch map will be sufficiently accurate—quite 
as accurate as any description of the crop that can be made, 
[In such a case it is not a map, in the ordinary sense, 
but a picture that is wanted. The map used should show, 



39 

in addition to the boundaries and boundary marks of the 
forest, the natural features of the country, bills, crests of 
ridges, valleys, water-courses, etc.; as well as all roads, 
paths, fire-lines and the like. In the absence of such a map 
a sufficiently accurate plan may sometimes be compiled 
from existing village maps. In default of this it will gene- 
rally be advisable, before attempting to frame a working- 
plan, to make a rapid survey or a sketch map of the area 
on such a scale and with such accuracy as may be deemed 
necessary. 

The cost of preparing maps, based on a trigonometrical survey, on the scale of 4 
inches to a mile, ranges from about R50 to R100 a square mile. The money yield 
of even the timber producing forests in India would not genera'ly justify a higher 
expenditure on snrveys, Maps ona scale of 8 inches or 12 inches to a mile, such as 
have sometimes been recommended, would cost, if the details were filled in with a pro- 
portionate degree of care, some hundreds of rupees per square mile. Of this fact those 
who recommended such maps were probably unaware. Indeed, in Europe, large scale 
maps are, a8 a Tule, solely used as legal documents, in connection with the record of 
the boundaries and not in connection with forest exploitation, 

SECTION IJ.—CHOICE OF THE METHOD OF TREATMENY. 

1. Sub-division of area into portions requiring different treat- 
ment.—It is important that the general management 
to be applied to each part of the forest requiring different 
treatment should be determined at the outset ; because the 
nature of the subsequent operations, such as the enumera- 
tion of the stock, ete., to be carried out depends on this. 
The decision arrived at on this point, as well as on the con- 
nected question of working-circles can, if necessary, be after- 
wards rectified when the detailed examination of the forest 
is made. 

2, Choice of the method to be applied—The treatment 

to be adopted depends on economic and administrative as 
well as on sylvicultural conditions ; and the choice of the 
treatment is generally restricted by easily ascertained facts 
of which the nature may be gathered from the following 
remarks with regard to each of the principal methods. 

Non-coniferous forests, to which the simple coppice 
method is applied, can only furnish wood of small size, for 
the most part merely fit for fuel. Where the demand for 
firewood is sufficient, and other circumstances justify the 
application of the method, it may be adopted. It is exceed- 
ingly easy to apply and to work. 

The coppice selection method has hitherto only been 
applied in India to bamboo forests. There donot appear to 
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be any good grounds for extending its application to other 
kinds of crops. 

The branch coppice method must not, of course, be ap- 
plied in areas set aside for the production of timber ; but it 
is useful under certain cireumstances, for instance where 
fodder is more valuable than timber, aud where a regular 
supply of small fuel and leaf fodder must be furnished by 
forests worked for local use. The method may also in some 
cases be employed in connection with the management of 
pasture lands. 

The method of coppice with standards is admirably 
adapted to the circumstances prevailing very generally in 
the plains of India, and ought to be more largely made use 
of than is actually the case. It meets, generally better than 
any other method, domestic requirements in small fuel, and 
at the same time furnishes a considerable quantity of timber 
of large dimensions suitable for the manufacture of imple- 
ments and furniture. As compared with tree-growth in 
high forest, the reserved stems increase in girth more 
rapidly ; and many species essentially light-loving accom- 
modate themselves readily to this treatment. Ina country 
where a fluctuating demand is the rule, the method has 
also this advantage that the standard trees cau be felled in 
greater or lesser number as is required, or may be allowed 
to grow to a larger size without disorganising the working. 
The working-plan itself is, moreover, exceedingly simple in 
its arrangement, easy both to understand and to apply. As 
regeneration is principally obtained by means of coppice, the 
method can only be applied to broad-leaved species. The 
whole of the produce must, as a rule, be saleable to make the 
application of the method profitable. 

* Toungya cultivation, it need hardly be said, should 
only be permitted where there are forest tribes who live by 
toungya or jhum clearing. It is rather a manner of organ- 
ising the cultivation of cereal crops, soas todo the least 
barm to the forest, than a method of forest treatment ; . but 

* Teak toungya cultivation in Burma means 8 combination of arboricultural operations 
with shifting cultivation as practised by wild tribes, who cut and burn the existing 
vegetation in order to raise one or two crops of cereals or other food crops or cotton. 
When these crops are sown, small teak seedlings are planted by the cultivators at the 
tame time, usually at a distance of six feet by six feet. Thoy are carefully weeded fora 
few years; aud the result ia that a much more valuable tree-crop aprings up than that 
which originally had possession of the ground. 

Cultivation of this kind, but in which the subsequent artificial rearing of young trees is 
generally wanting, is called jhtim in Bengal and Assam; khil and korali in ithe North- 
West Himalaya ; bewar in the Central Provinces; and kumri, podu, ete., in South India. 
Similar oultivation is or was practised in some European countries. 
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it can be turned to useful account in enriching the forests 
by having the areas planted up with valuable species of 
trees where the necessity for such cultivation exists. It may 
possibly be hereafter combined with forest treatment so as 
to form a regular method. 

Where the whole crop is saleable, and in climates where 
natural reproduction is assured, the method of clearing or 
clean felling adjacent areas may be applied in certain cases 
for the sake of its extreme simplicity and the order it intro- 
duces in the fellings, It should not, however, be made use 
of where the working-circle and, consequently the coupes, are 
very large; as it leaves reproduction to chance, and the larger 
the coupes the smaller this chance. 

Like the preceding, the method of clean felling with 
artificial reproduction requires the whole crop to be sale- 
able. The climate should also be one in which artificial 
re-stocking can be undertaken with certainty of success, and 
labour should be abundant and cheap. ‘The application of 
the method should not, as a rule, be attempted under other 
circumstances or where reproduction can be secured by 
natural means, 

As in other clearance methods, the strip method of clear- 
ances can only be applied where the entire crop is saleable. 
A special objection to the strip method is, however, the cost 
of laying out the position of the fellings on the ground. 
Unless this is well done and the strips are permanently 
marked off in advance there is apt to be confusion ; and in 
any case the work demands a good deal of time and attention 
from the staff. The method is unsuited to badly stocked 
areas and hilly or broken ground. It has the further objec- 
tion of extending the felling work over a larger area than 
would be the case under other methods. 

The “ storeyed’” forest method is adapted to coniferous 
tracts where the coppice method cannot be applied or where 
the uncovering of the soil would foster a dense undergrowth. 
It is exact and well-defined, and it leads by an easily under- 
stood system to the correct constitution of the capital. It 
also has the advantage of furnishing wood of all classes and 
sizes. It is a question, however, whether the method could 
be adapted to a mixed crop in which only one or two species 
are saleable. 

The selection method of working, formerly | 

as barbarous and unscientific, is the only method which can 
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at present be applied in exploiting the great majority of our 
Indian mixed forests in which only a few species are sale- 
able. ‘The prescriptions necessary in order to apply it are 
simple and it is well suited to the restoration, without the 
aid of expensive works of artificial reboisement, of the 
irregular and ruined forests so frequently met with in India. 
It adapts itself to almost any system of culture and to the 
special requirements of any crop or species. For instance, 
the cover can be removed from the seedlings by successive 
fellings undertaken gradually or at once, asin the regular 
method or in the group method. Its drawbacks are first, 
that, as only a portion of the material standing in the coupe 
is felled, a large area has to be worked over at each opera- 
tion, and the extraction of the produce is expensive; but this. 
must always be the case where only some of the component 
species of a crop are saleable. 

On the other hand, in applying this method for the 
exploitation of the valuable species only in a mixed crop, it 
is evident that the constitution of the growing stock is likely 
to suffer considerably unless such major fellings are accom- 
panied by well-considered cultural operations. 

A forest, treated by the method of successive regeneration 
fellings, should contain in compact blocks a properly graduated 
series of crops of different ages, mature high forest, pole 
crops, thickets, etc., each class occupying nearly the same 
extent of ground. Such a condition does not at present 
exist in any forest in India, and can only be induced by. 
subjecting the area to transformation fellings during «a 
lengthy period. But the chief drawbacks in India to the 

~ employment of the method have been that it is compticated 
and that to apply it successfully a staff of thoroughly 
competent foresters is required. Different classes of fellings,, 
each requiring to be executed with skill, must be carried. 
out simultaneously in different parts of the area treated : 
principal regeneration fellings in one locality, selection 
fellings in another, weedings in a third, and thinnings in a 
fourth. It also fails in one of the chief objects of a working-- 
plan, in that it does not tend (unless the modified method 
is adopted) to introduce order into the fellings, ‘The regener- 
ation fellings may be prescribed either by number of stems 
or by volume of material. The former method may lead to 
unequil annual returns since the size of the individual trees 
felled necessarily varies : but it does not involve the laborious 
and costly calculation of the contents of the crop extending 
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over a large area, which is necessary when the fellings are 
prescribed by volume. The method can only be employed 
where all the produce of the forest is saleable, and where 
reproduction is fairly easy to obtain, as with the sal in the 
fairly moist climates of the plains where the demand for the 
preduce is sufficiently great and profitable; and in the Pinus 
longifolia forests of the Himalayas with suitable elevations. 

The above remarks apply also to the modification of the 
method of successive fellings known as the group method. 

It will be seen that in determining the method of treat-. 
ment the chief points to be noticed are :— 

(1) The produce in demand. 
(2) The composition, condition and sylvicultural re- 

quirements of the crop. 

Section IIJ.—FoRMATION OF WORKING-CIRCLES AND 

FELLING SERIES. 

1. Rules regarding the selection of working-circles.—The recon- 

naissance completed and the general method of treatment 
adapted to each section of the forest area determined, the 
working-circles, subject to such modifications as a more 
detailed examination of the crops may subsequertly prove 
necessary, are decided upon. The most important rule to 
bear in mind is that all the crops included in one working- 
circle must be susceptible of the same method of treatment. 

Each working-circle forms a separate unit of administra- 
tion, and may, where possible, constitute a separate charge, 
as for instance where there are large forest masses—such as the 
teak forests of Burma or deodar forests of the Himalayas— 
subjected to the same method of treatment. In such cases, 
the limits of the working-circles would depend entirely on . 
administrative facts.and would present no difficulties, But 
where the nature of the crop or of the demand varies very 
much from place to place, necessitating the application of 
different methods of treatment, it will be necessary to form, 
within one and the same administrative area, two or more 
working-circles, each of which cannot Constitute a separate 
charge. Local grazing rights or privileges also play an 
important part in determining the areas to be formed into 
separate circles; as the closings and openings of blocks to 
grazing often determine the cultural treatment. 
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Whatever boundaries are adopted should, as far as pos- 
sible, be natural features and not artificial lines cut through 
the forest. Water-partings (in the hills), roads, boundaries 
of forests or of forest blocks form the most convenient limits 
of working-circles from all points of view. 

2, Rules regarding the formation of felling-series.—Where 

there is alocal demand for the produve, requiring a con- 
tinuous supply near at hand in several different centres of 
consumption, or where the area included in one working- 
circle is so large that the area to be exploited in one place or 
at each operation becomes inconveniently extensive and the 
distance to which the material must be conveyed too great, 
the working-circle may be sub-divided into a suitable number 
of parts, or felling series, each containing a complete series 
of age-classes. The formation of felling series becomes 
necessary under all methods of treatment, wherever the areas 
to be subjected to the same method of treatment are large or 
scattered, and where local centres of supply have to be 
arranged for; as for instance in the case of coppice forests, 
the principal product of which, fuel, cannot owing to the 
expense, be carried toa long distance, or where, asin the 
Thana forests of Bombay, and in the Central Provinces, the 
people must be provided on a great scale with firewood and 
small building timber. 

The size of the felling series depends on the position of 
the markets to be supplied, and on the size and distribution 
of the blocks included in a working-circle. If small, the 
number of separate felling series, and consequently of 
separate fellings or other operations, becomes inconveniently 
great, and the work of a given year is correspondingly 
scattered. This may be objectionable from an administrative 
point of view. The size is obviously closely connected with 
the average area of the annual coupes, which in its turn 
usually depends on the demand for the produce. As a 
general rule, more produce than is saleable should not be 
felled, though this consideration may be sometimes dis- 
regarded when it is sought to improve the growth or to 
restore the forest to its original condition. If the felling 
series are too large, the area to be exploited in one place or 
at each operation may be inconveniently extensive, and the 
distance to which the material must be conveyed too great ; 
or more produce may have to be felled than can be consumed 
in the centre of consumption to which it must be transported 
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if it-is to be utilised at all. A middle course should, there- 
fore, be chosen. Generally speaking, where all the produce 
of the fellings is saleable, the felling series would be com- 
paratively small. Where, however, only one or two species, 
which grow scattered in a mixed crop are exploited, the size 
of the felling series is necessarily very large and the division 
of the working-circle into felling series may then become 
unnecessary. 

It should be remembered that where equality of yield 
from year to year is desired, such equalily can be better 
secured by forming a number of small rather than a few 
large felling series. 

Although each felling series is subjected to a single 
series of principal fellings, one or more separate series of 
minor operations in connection with the method of treatment 
adopted may be carried out: in the same felling series. 

For instance, in a felling series worked by the method of successive fellings and: 
thinnings, provisional selection fellings might be carried on in one block, thinninys: 
in another, and so on. But in this case the principal or regeneration fellings. 
would, in time, pass over the whole area, and the minor operations would have the 
common object of leading onthe crops until they reached maturity and could be 
regenerated in turn Ly successive fellings under one and the. same method of treat- 
ment. In some cases, as for instance in exploiting bamboos or cutch trees in the 
teak forests in Burma, a series of operations under one plan of work (for cutch) may 
have to be carried out in a working-circle overlying that formed under another plan 
(for teak). 

Section [V.—ANALYSIS AND DESCRIPTION OF THE CROP. 

1, Sub-division of the area.—In order to describe, which is the- 
next step, the composition and condition of the forest crop, 
it is unecessary to sub-divide the area of each felling series. 
into main divisions or blocks and these into smaller areas or 
compartments. The blocks are existing main divisions of a 
forest, generally bearing a local name, and bounded by well- 
recognized natural features; and their selection as a rule. 
presents no difficulties. The sub-divisions of a block, the 
compartments, form the unit of the division of a forest 
for purposes of description. They enable the forester to 
define accurately any particular part of the areca, to analyse- 
and describe the stocking, and they facilitate the allocation 
of the coupes. Where possible, the compartment may be- 
made homogeneous as regards soil, composition, and age of 
crop ; but this consideration must always be subordinated to. 
the main desideratum, namely, that the compartment should 
be the unit of division for working-plans purposes, if possible. 
regular in shape, or bounded by natural features or roads or- 
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paths, and of a suitable size. If the growing-stock or quality 
of locality varies considerably within the limits of the 
compartment, swub-compartments may be formed; and these 
may be either temporary or permanent. The size of the 
compartments is important; but no precise rules can be laid 
down with regard to this subject which depends on the 
nature of the work and on the minuteness indicated by the 
-treatment. To a certain extent the size will be decided by 
existing facts. The different portions of the forest having 
natural limits vary in extent, and the various kinds of crops 
may be found over large areas or small. But by grouping 

.or by{sub-dividing, as the case may be, these natural divisions, 
-extremes can always be avoided. If the divisions are small 
they may be too numerous, and the result is confusion in the 
plan and ‘a tedious number of separate descriptions. On the 
-other hand if too large, the inventory of the forest is vague 
and unsatisfactory. 

2, Detailed description of each sub-division.—The work of de- 

-scribing the areas into which the forest is sub-divided should 
‘proceed simultaneously with the sub-division itself. The 
minuteness of the description depends, as does the sub- 

. division of the area, on the method of treatment adopted and 
-on the object in view. 

The most desirable record may, therefore, vary from a 
broad general indication of the state of the crop in each 
‘block, accompanied by the results of such enumeration 
surveys as have been carried out, to a detailed and separate 
account of the situation, and of the soil and stock found 
‘in each compartment into which the blocks have been 

. differentiated. 

The work requires trained observation and a good deal of physical exercise but 
does not call for any ixvolved process of reasoning. It is necessary, however, that 
the attention of working-plans officer should be continuously sustained so that no 
important facts may escape him. He should not, therefore, attempt more at one time 

-. than can be accomplished without over-fatigue. 

The methods of naming or numbering the sub-divisions 
of a forest differ very considerably. In India, the blocks 
are usually denoted by local names or by Roman numbers; 
the compartments by Arabic numbers; and the sub-compart- 
ments (if any) by small Koman letters. The numbering of 
the compartments should be consecutive throughout the 
felling series, as a separate series for each block leads to 
confusion. 
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The following subjects will ordinarily be dealt with in 
description of compartments :— 

(i) Areas of compartments.—After entering the name 
or number of the block and compartment, the area of the 
latter as regards the proportion of wooded, blank and 
unproductive parts, as well as the total area, should be 
carefully calculated. For this purpose the following table 
may be used :— 

| AREA IN ACRES. 

Name or | 
number of Number of 
Block. - Compartment. 

Blank or : Wooded, grase land. Unproductive. Toran, 

_ (ii) Lhe situation.—The situation includes description 
of the boundaries of the compartment, the relative position 
and elevation as well as the aspect and slope. As regards 
elevation, the absolute height above sea-level should be noted 
generally for the forest; but the height relative to the 
surrounding country, together with the absence or presence 
of sheltering land, is of more importance as regards particular 
blocks or compartments and should be noted. Thus the upper 
portion of a slope near the top of aridge may require very 
different cultural treatment from the lower portion towards 
the bottom of the underlying valley, although the difference 
of level above the sea may be slight. The aspect should 
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always be stated where it. is well:defined;. but in hilly 
ground a single block often ‘faces several points of the 
compass. The slope may be stated in a single word. A 
slope is said to be gentle when the inclination is not greater 
than about 1 in 6; it is steep when more than 1 in 6 but not 

greater than 2 in 3; it is very steep when more than 2 in 3,. 
and becomes precipitous when it reaches 1] in 1. 

(iii) Z’he soil_—The more important facts with regard to 
the soil may be expressed in a few words descriptive of its 
surface, its composition, its physical state, its depth and its 
fertility. The fertility or productive value of the soil, as 
regards the species which has to be considered, may gener- 
ally be summed up by such terms as “good”? or “very 
good’’, “bad”’ or “very bad’, as the case may be. With 
regard to its surface, the soil may be quite bare and hard, 
or covered with a layer of leaves, or with vegetable 
mould apt for the reception of seed. Or it may be car- 
peted with moss or grass or over-grown with bushes. The 
physical character of the soil—its looseness and the size of 
the particles forming it—are, however, of greater import- 
ance as regards forest vegetation than the chemical com- 
position. The soil may be formed of stiff clay, loose sand or 
agglomerations of stones and boulders; while its hygrosco- 
picity may vary from marsby to dry. But of all the. pro- 
perties of the soil depth is perhaps the most important and 
is that which is most likely to vary. Depth of soil is at 
once manifested by the appearance of the trees. If shallow, 
the boles are generally short and the crowns low; while the 
contrary is the case on soils of from 12 to 20 inches and over 
in depth. 

The nature of the underlying rock and sub-soil is often 
of great importance. 

Very little is known as yet of the influence exerted by different soil on the growth 
and production of the various species of Indian forest trees ; it ix not often, therefore, 

that a description of the chemical characters of the soil can be of much service. But 
when a detailed plan is prepared, the nature of the soil in each compartment should 
be noted, and the relative proportions of clay, sand and lime shou'd be roughly 
ascertained. By noting such particulars many valuable indications can be deduced, 
especially when a complete record of the production has been kept fora number of 
years. Small portions of the scil it is wished to examine should be taken from 
several different spots in the nursery or compartment under observation, and 
should be mixed together. A small portion should then be reduced to powder in a 
morter and the veg-table detritus removed by heating. The residue should then be 
treated with dilute hydrochloric acid, and the insoluble portion, consisting of clay and 
sand, separated by filtration from the soluble portion (calcium, iron, etc.). The clay 
can then be serarated from the heavier sand by decanting several times with the aid 
of a syphon, and the relative proportion of each determined by weighing. If, when 
the hydrochloric acid is first added, there is a brisk effervescence, the soil is calcareous. 
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The quantity of lime present can be roughly ascertained by déducting the weight of 
the insoluble clay and eand from the weight of the mass before it was treated with 
the acid. 

(iv) The crop or growing stock.—The composition and 
condition of the standing crop must necessarily be examined 
and recorded with the greatest care. The detail depends, 
as already explained, on various circumstances; but, where 
a complete inventory is required, the following points should 
be considered, viz, -— : 

(1) General character of the crop. 
(2) ae species, or different types of crop, and their relative propore 

(3) Ages density : state of growth ; proportion of unsound trees. . , 
_ (4) Natural reproduction ; presence or absence of seedlings or stool shoots. 

(5) Origin and past manavement. 
(6) Most suitable future treatment. 

The character of the erop.—Where it has been found 
necessary to divide each block into fairly homogeneous units 
or compartments, the character of the growth should be 
explained by its descriptive name in a single word or term, 
such as “thicket,” “irregular mature seedling forest.” 
Where, however, the sub-divisions are not, artificial and the 
crop is irregular, a more lengthy description becomes neces- 
sary. 

With respect to the component species of trees, the princi- 
pal, and sometimes the secondary species, as well as where 
necessary their numbers or relative proportions, need alone 
‘be mentioned ; but this should always be done in the most 
simple manner possible. Frequently it is sufficient to. state 
whether species other than principal are abundant or rare. 
Numerical ratios may be misleading, for instance, where 
there are a largo number of injured or unsound trees, or 
where the species are very irregularly distributed. Species 

‘of minor importance need ouly be mentioned collectively if 
they are abundant or rare, or are characteristic of the soil or 
state of growth, or if they are contined to certain compart- 
meuts. Where there is more than one stage of growth, 
as in coppice with standards, each stage should be separately 
described. 

As regards age, if the crop is composed of two or more 
distinct classes, the respective ages of each should be given. 
If the crop is irregular, the dominant age should be stated. 

The density of a crop is described by stating whether 
the leaf-canopy is complete or not, close, open, varying, 
etc. 

z 



The state of growth can generally be explained in a few 

words, such as “active” or “slow ’; but the condition of the 

crop, and such facts as the proportion of unsound trees, the 

probable time during which the trees will continue in good 

Condition, etc., sometimes require to be specially explained. 

It may occasionally be possible to note the origin of the 
crop. As a rule, forest history cannot be traced very far 
back; but in any case it is expedient to mention what 

operations have been last carried out. Where fires, grazing, 

etc., have caused serious damage which has left its trac-s in 

the crop, this should be stated and the effect noted. Gene- 
rally, there is peculiar to each crop, as to each forest, sume 
special characteristic which, if not observed and noted will 
render the descriptions of compartments, however lengthy 
and carefully drawn otherwise, deceptive. 

Lastly, it is useful to note the probable future treat- 
ment or the cultural operations that might usefully be 
executed in the immediate future, It does not necessarily 
follow that such operations will be carried out. This will 
depend on various considerations which will be discussed in 
connection with the organisation of a forest considered as a 
whole. But such notes are of great use when the time 
comes for preparing the plan. 

As an example of a description of a compartment, the 
following is given :— 

Name of block.—Dalnur. 

Namber of compartment.—3. 

Ares.—313 acres, of which 6 acres blank, and 10 acres unproductive rock. 

Situation.—On the western flank of the Mauraridge. Aspects generally westerly, 
but on minor spurs some areas facato north and south. Gradients steep, in places 
precipitous. Elevation from 6,500 to 8,000 feet; sheltered from east. 

Soils.—Rich loam well covered with mould ; generally deep and suited to deodar, 
except near summit where underlying rock of black limestone crops out. 

Stock.—Irregular mixed crop. In the upper part, Kharsu oak witha few blue 
pive, sprace, maples, and rarely deodar. Lower down deodar becomes the chief tree 
associated with spruce and silver firs. All ages are repres-nted, but most of the 
trees are mature or (especially in the higher and less accessible places) over-mature. 
The density is varying, good on whole: but numerous small blanks occur. The 
reproduction is fair, many small thickets of deodar with scattered seedlings ot spruce 
and other species. The aggregate area fully stocked with deodaris about 200 acres. 

The only treatment in the past has been protection from fire. ‘The best trees in 
the most accesible places were felled some years ago. 

The enumeration gave :— : 
a Unseund over-mature deodar P ‘ é ‘ 298 trees. 

Sound deodar over 2' diameter . . S 609, 
” ” 1} to 2 FP) . e . 693 oy 
” ” 1 ” 1} ” ° . ° 372 ” 

” ” below 1’ ” e ° « 2,698 ”» 
» Spruce over 2° ” & . ‘ 309, 
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Remarks —The venoval of the over-mitare ani exploitab’e trees is urgently 

required in the interest: of the younger stages of growth. Toe re-stocking of the 
blanks may be left to nature. 

The description of compartments should be given in 
tabular form, as it then becomes more intelligible, more 

compact, and easier of reference. The following form of 

table, modified to meet local requirements, may be used for 
the purpose :— 

ARBA IN ACRES. 

Estimate of growing stock, or trees counted. Bugeestions as to fature treat. Nome or Number of Block, Number of Compartment. Culturable blanks. Unprodaective uncultar- able blanks. Included cultivation. aspect and elevation, Rock and soil. Reproduction. 
ment, etc, 

Wooded. Situation, config uration, slope, Description of growing stock. ‘Total. 

g. Stock maps,—Detailed descriptions of forest crops are 
tedious to write, and, in the case of a large area, bulky 
when written. Moreover, it is doubtful if any one ever 
derives much benefit from even the best descriptions that 
can be compiled for the large areas dealt with. The 
working-plans officer, with the aid of the map and area state- 
ments, forms his working-circles and determines the method 

E2 
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of treatment more from the picture which an inspection of 
the various crops has left in his mind than from any written 
description; while, as regards officers who, personally 
unacquainted with the areas to which the plans relate, have 
to scrutinise the descriptions, their minds are incapable of 
grasping all the details and of forming a mental picture 
from such a mass of writing as usually accompanies an 
Indian working-plan dealing, as it often does, with a large 
area. Itis, therefore, a question whether it would not be’ 
better, in some cases, to abolish these written descriptions 
and to replace them—apart from the broad general descrip- 
tion of the forest or of each type of forest as a whole—by 
stock maps. 

‘lo prepare such maps it will, in most cases, be sufficient to 
distinguish each class of forest by a flat wash of distinct colour 
and to indicate the age by tone, the darker the tone the older 
the crop. Or a system of ruled lines may be used, 
different species being represented by different colours, 
density, completeness and age, by the closeness and length 
of the lines, and seedlings by small dots. 

Inthe Revue des Eaux et Foréts forthe 10th June 1890, Monsieur Marcel 
Volmerange writes as follows on the subject :— 

“ One of the most troublesome portions of a working-plans report is the descrip- 
tion of the compartments. This requires as much minute care on the part of the 
writer as it does steady attention on the part of the reader ; and, after all, itis 
extremely difficult, from a perusal of it, to gather any idea of the forest in its entirety. 

A graphic representation of the nature and composition of the forest would probably 
give a better general idea of its conlition and contents, and could be prepared with 
far less trouble. 

Such a method would consist in indicating on a sketch map by conventional signs 
the principal factors of the crop, different colours being used to show the species of 
trees, for example :— 

Seedling crop . . . 0 0 0 0 oO (e) 
Thicket of saplings . : O38 (SS 8S oS: 2S 
Polz crop. . ‘i . + + + + + 
Young | igh forest . ‘ ‘ x x x x x 
Mature high forest : , _ _ _ —_ - 
tever-mature or devaying high forest = 

Complete crops might be indicated by a continuous line. 
These conventiona’ signs, or such others as might be preferred, could be used in 

varions combinations, and would thus enable the composition of the forest in each 
cowpartment to be shown with whatever degree of accuracy or detail might be 
desirable ; while a general idea of the forest 1s a whole could be gained from a simple 
inspection of a map. 

In order to complete the description, a brief acconnt would ba sufficiene Lo eaplain 
the nature of the soil, ur less it was thought practicable, and not too difficult, also to 
record the quality of soil by a similar method of signs and colours. ; 

It wuld also prove interesting, after the lapse of a certain number of years, to 
make, using similar signs, a new map, which, ty comparison with the old map, would 
at once indicate the alterations and improvements in the condition of the crops and 
would facilitate the determiratirn of the changes required in the treatment.” 
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Colonel Wilmer, of the Survey of India Department, in surveying the forest of. 
the Central Provinces instituted some years ago such a system as the above at the in- 
stance of Sir Alexander Mackenzie, the then Chief Commissioner. Colemel Wilmer 
described as follows his system, which has since been officially prescribed for all 
Indian forest surveys ;— 

‘The classification of forests and soils was adopted and carried onat the same 
time as the original detail survey was made, the former by the colours of lines used for 
shading, and the latter by the direction of the lines. The classification was shown 
on tracing cloth by symbols as follows :— 

The forests were divided into five classes, vzz, :— 

1. Forest where teak abounds withont bamboo ‘ Carmine, 
2. Ditto ditto with bamboo. ‘i Blue. 
8. Miscellaneous forests ‘ . . 7 . Brown. 
4. Grass lands .. ‘ : ‘ . . . Green. 
5. Cultivation . ‘ ‘ . ‘ . . Yellow. 

Soils were divided into four classes, viz. :— 

1. Very goodand rich fi Lines drawn vertically. 
2, Medium . o ’ ° é Do. horizontally, 
3. Very dry . . . e . Do. = diagonally 

from No W. 
to §.-E, 

4, Unproductive % . 7 ’ Do, from N-E, 
to S.-W. 

Each Sub-Surveyor kept an outline trace of his daily work on a piece of tracing 
cloth, and also- made notes of the nature of the soil and class of forest that he met 
with. Attheend ofa few days, when sufficient detail survey had been completed, 
he coloured up the portions and marked them with lines according to the fixed 
symbols. This trace the Sub-Surveyor kept going until bis work was done, and it 
was examined st the same time as the topozraphical detail. Some differences of 
-opinion were found at the adjoining edges as regards nature of soil, more especially 
between the ‘ medium ’ and ‘ very dry’ ; but these were reconciled. 

On compiling the different Plain Table Sections into Standard Sheets, it was 
found that laying colour on to the tracing cloth spoilt it and rendered it opaque. The 
plan of drawing in the lines in their proper colour and direction was then adopted, 
and was found to answer all purposes, whilst the tracing cloth was kept clear and 
‘smooth.’ * ; 

In recording the nature of forest growth and soils the 
map should be on a sufficiently large scale. For such work 
great accuracy of topographical detail is not required, and 
therefore existing maps or enlargements of them will usually 
serve the purpose. 

Section V.—ENUMERATION SURVEYS, 

1. Enumeration surveys : When required: methods in use.—In 

-many cases, when for instance the possibility is expressed by 
area, a good description of the crops is all that is requisite. 
But when the possibility is expressed by number of trees or 
by volume, asin the regular and selection methods, an 
enumeration or estimate of the number of trees is necessary. 
In the method of successive fellings the enumeration may 
also have to be accompanied by an estimate of the cubic ccn- 

_ tents of each tree, in order to prescribe the principal fellings 
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by the volumetric method. In such cases the analysis of the 
crop is not complete until the enumeration has been carried. 
out. 

The material in the standing crop may be ascertained 
accurately by complete survey, that is to say, by counting 
and measuring the individual trees over the whole area. Or 
it may be estimated, more or less accurately as desired, by 
partial enumerations, that is, by counting the stock on 
sample plots of known extent or on lines of known width and 
length run through the crop ;-after which, by means of simple 
proportion, the ‘number’ of trees in the whole area can be 
deduced. 

2, Choice of amethod.—The circumstances of each case 
must decide which of these methods should be adopted. 
Obviously the most correct is tocount and measure each tree 
inthe crop. But this involves the expenditure of so much 
time and labour that, except where a very accurate plan is. 
required, and is justified by the high revenue expected from 
the forest, it is generally best not to employ it. It may, 
however, suitably be used when, as frequently happens, only 
one or two species irregularly distributed in a mixed crop. 
are saleable, and when the plan is to provide for the work- 
ing of those species only. In such cases the cost is not unduly 
high, and the results obtained from countings over sample 
areas are unsatisfactory. 

The chief considerations which should determine the 
method to be adopted whether a complete or a partial enu- 
meration survey, are (a) the purpose of the survey and the 
degree of accuracy demanded in the plan, and (8) the nature 
of the crop. Thus, it may be only necessary to ascertain 
the average production per acre, so as_to calculate the yield. 
in the manner described in the selection method. It is. 
usually unprofitable to attempt to calculate the material on 
the ground with extreme accuracy ; and, in any case, even 
complete enumeration and cubing of each individual tree 
might not ensure accuracy. 

On the other hand, a partial enumeration survey by 
sample plots should be avoided in the case of very irregular 
and open crops, or in crops containing only scattered trees. 
for enumeration as in the case of selection-worked areas in 
which only one or twospecies sparsely distributed in a mixed 
_crop are exploitable. Again, the method is unsuited to the 
case of very small areas; as there would be difficulty in 
selecting plots representative of the whole. 
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3. Method of partial enumeration.— Partial enumeration sure 
veys may be carried out (a) by the method of sample plots 
that is, by counting the stock on sample plots of known 
extent ; or () by the Jénear method, that is, by enumerating 
the trees on lines of known width run through the crop. 

Where the conditions are such that the method of survey 
by sample plots is justifiable, separate plots should be marked 
off in each distinct type of growth. They should be chosen 
so as to represent fairly the average conditions of the crop 
or particular type of growth of which a pattern is taken. 

In other cases it may be more convenient to use sample 
lines taken at regular intervals through the forest. Where 
the crops are mixed snd variable, the position of the lines 
should be traced on the map on which the limits of the 
different types of forest are shown, and the results should be 
calculated separately for each crop through which the lines 
run. The width of the lines should be fixed so as to be 
convenient for purposes of calculation. 

Thus a lino 1 chain broad would represent 0-1 acre per chain-length ; and, if the 
type of forest through which the line led was found to measure, say, 6 acres, while 
the length of line was, say, 9 chains, the number of trees could at once be found as 
follows :— 

- number of treesin cropofGacres _ 6 acres. 
number counted on 9 chains of line ~  —0°9 acres. 

The following rules should also be observed in the case of 
sample plots. Their application to linear surveys need not 
be discussed :— 

(1) No sample plot should be selected on the edge of a 
crop ; fora true average will seldom he found 
there. . 

(2) On slopes presenting a wide range of elevation, or 
in crops offering a great variety of aspects and 
soils, several sample plots judiciously distributed 
should be selected. | 

(3) The form of the plots should be regular : in gene- 
ral, the best shape is that of a long rectangle. 

(4) The aggregate area of the sample plots should not 
be less than 5 per cent. of the total area of the 
crop or type of growth of which they are chosen 

_ as the pattern. 

(5) In mature crops no sample plot shonld usually be 
less than from 3 to 5 acres in extent ; and in no 
case should the area be less than one acre, 
except, perhaps, in young uniform crops. 
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(6) In crops of considerable extent several plots should 

be taken and not one of large size. 

4, Size-classes of the trees enumerated.—W hether the trees are 
counted over the whole area or only on portions of it, the 
number to be measured is so great that it is aot practicable 
to record thé correct diameter of each individual stem. 
Trees of more or less the same sizes are, therefore, grouped 
together into girth or diameter-classes. 

Where, as often happens, timber issold by, and tables are prepared for, girth 
measurements, the classification might with advantage be by girths; the callipers used 
being marked s0 as to indicate girths not diameters. 

_ The range of girth or diameter included in each class 
should vary with the degree of: accuracy sought and the size 
attained by the trees themselves. In very accurate surveys, 
differences of diameters as low as from 1 to 2 inches for 
large trees and from } an inch to 1 inch for small trees is 
ometimes taken; but such minute work is out of place in 
India where a variation of 6 inches in diameter can usually 
be employed with advantage, Theoretically, the height 
ought also to be taken into account in making this classifica- 
tion ; as height even more than diameter is influenced by 
the local factors of production. But this is impracticable in - 
most cases, and diameter-classes alone are sufficient. Where, 
however, heights should be recorded, they can be estimated 
by eye or with the aid of instruments specially constructed 
for the purpose. Hitherto in India the classification usually 
adopted has been the grouping together of all trees whose 
diameters do not differ by more than 6 inches, Thus trees 
having adiameter of 6 inches (ora girth of 14 feet) and 
under form one class ; those of from 6 inches to 12 inches 
in diameter, or from 14 to 8 feet in girth, another ; those of 
from 12 to 18 inches in diameter, or from 3 feet to 43 feet 
in girth, a third; and so on. 

_ It would perhaps be more logical to classify according to the exp'oitable size of 
each principal species. In most mature forests of the sort generally met with there are 
three natural classes of stems more or less easily recognisable, iz.: —(1) exploitable 
treos of and above the exploitable dimensions ; (2) medium-aged trees ranging from 
the minimnm exploitable diameter down to, say, two-thirds of that size; and (3) 
young and suppressed stems the diameters of which are less than two-thirds of the 
exploitable size. It is possible that the adoption of some such uniform system would 
be advantageous, 

5. The enumeration of the trees—The enumeration and mea- 

surement of the trees is usually performed by parties consist- 
ing each of one recorder and as many gaugemen and coolies 
as are necessary, Theformer is provided with a pencil and 
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with a field book for- recording the results of the enumera- 
tion surveys ; the latter are given callipers with which to 
measure the diameter of the stems. é 

The form of callipers in common use consists of a 
graduated rule (A A), at the end of which is a fixed arm 
(B B), and on and around which slides another arm. To 
enable this arm to move freely, the hole (a,b, c,d) is made 
oblique but in such a manner that, as soon as the arm (C C) 
comes in contact with the log or tree to be measured, the arm 
assumes a position at right angles to the scale which it 
touches at the edges (c) and (b). 

Instead of being graduated in the ordinary way, the rule 

(A-A), incallipers intended to be used by illiterate work- 

men, may with advantage be painted in different colours 

at intervals equal to the differences between diameter or 

girth-classes, so that each colour corresponds to a class. It 

has also been found a wise precaution to attach to the trees 

measured paper labels of the same colours. 

Thus, supposing there were four classes of trees, the colours might be— 

Claas I, diameters above 2 feet, corresponding colour, white. 

» II, ” ljto2 ,, ” * ” green. 

si Il, . 7 ltolk ,, i sf red. 

» XIV, n tol ., ‘a er blue. . 
t 
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Where trees of different species are separately recorded, 
the shapes as well as the colour of the labels may vary. 

Thus species A may be marked with square tickets, 
species B with triangular tickets, species C with round 
tickets ; and so on. 

In taking measurements with the callipers, the following 
rules should be carefully ebserved in order to ensure the 
greatest possible accuracy :— 

(1) Moss, creepers, etc., thick enough to vitiate the 
measurement of the stem must be removed before 
measurement. 

(2) In the case of an abnormal swelling or indenture, 
the measurement must be taken above or below it 
or both, and the average taken. 

(8) In the case of stems of elliptical or oval shape, two 
diameters at right angles to each other must be 
measured and the mean taken. 

(4) The height fixed for the measurement should be 
adhered to, and on hill-sides this height should be 
taken on the upper side of the stem. 

Measurements are usually taken at breast height. This height has been assumed 
to be 43 feet: but as the boles of trees do not taper either regularly or very rapidly, 
it isnot neceseary that this Teight should be exactly measured before the callipers 
are applied. Snufficient accuracy is attained if the measurer is careful to hold the 
callipers horizontally at the height of his chest, and if the diameter is measured at any 
height tetween 4 and 5 feet, and at a place where the stem is free from excrescences 
and branches. 

(5) Where a tree divides into two or three main stems 
below the fixed height of measurement, each stem 
must be measured and recorded separately. 

(6) The calliper must be placed at right angles to the 
axis of the stem, and the rule must touch the tree. 

(7) The reading must be taken while the calliper rests 
on the tree, and not after it has been withdrawn. 

In carrying out the enumeration of the trees, the 
gaugemen advance in line and measure each tree at breast 
height from the ground. After a tree is measured the 
gaugeman calls out its native name, its diameter or girth 
class, or the colour denoting this, and, in the case of the 
highest. classes, whether it is sound or unsound. The 
recorder then makes the necessary entry in his book, a form 
of which is given below. 

Where the enumeration is to be complete, the-record 
should be prepared separately for each compartment or 
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compact portion of a compartment not exceeding. a few 
hundred acres in extent. The survey should, if possible, be 
effected over successive narrow strips, each strip being gone 
over once and in a direction opposite to that in which the 
immediately preceding strip has been surveyed. On stcep 
slopes it is convenient to run the strips horizontally and to 
begin at the bottom of the slope. ‘he number of measurers 
that can keep one recorder fully employed depends on the 
density of the forests, onthe nature of the ground, and on 
whether all or only certain classes of the trees composing 
the crop are to be measured. The number of measurers for 
each recorder may then, according to circumstances, range 
from 2 to 6, or even 7 or 8. As survey progresses, the trees 
measured are immediately marked. The mark should be 
made on the side towards the area still remaining to be 
surveyed, so that, when the next strip is being examined, the 
men can at once recognise up to what point the strip just 
completed extends. The duty of the recorder is to see that 
all the trees are measured, -that the callipers are properly 
applied, the diameters read before the callipers are removed, 
and the mark made on the correct side of each tree measured. 
He should also note the distinction drawn by the measurers. 
between sound and unsound trees, and he should keep his men, 
as far as may be, in sight and in line. When a division into. 
height classes is necessary, he has also to measure or to. 
estimate by eye, the height class of each tree as it is gauged. 

The soundness or otherwise of a tree cannot always be determined, and many 
trees which are unsound at the base may be sound throughout the greater part of the 
stem. Trees are generally classed as unsound if they are noticeably decayed or hol- 
Tow in the stem ; if they lave half-dead crowns or are stag-headed ; or if they give- 
back a hollow sound when struck with an axe by a man standing on the ercund, 

For the purpose of checking the enumeration certain 
areas or plots should be selected for re-survey, and the officer 
in charge should be present during at least one day’s record- 
ing in each plot and should add the record made by himself 
to that made before his arrival. By keeping a careful 
account of the number of tickets issued and of the number 
returned, the balance that has been expended of each kind is 
known, and these numbers afford an additional rough check 
on the number of each kind of tree. But unless the 
countings are actually verified, tickets may be either 
accidentally lost or intentionally made away with, and the 
record may be completed accordingly so as to lead to the 
belief that a large amount of the work had been accom- 
vlished. Constant and careful supervision by a trustworthy 
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person is, in fact, the only means by which reliable results 
can be secured. 

It is usually the custom to blaze with an axe the trees 
measured. This, however, for obvious reasons, should not. 
be done so as to injure the stems inthe manner usual with 
native workmen, Where water is available, the trees may 
be marked with whitewash, made with rice water so as to 
render it adherent; but ordinarily a light blaze on the bark 
of each tree will suffice, if necessary, a barkblazer being 
used for the purpose. 

6. Recording the results of enumerations—For recording the 
results of the enumerations, various forms of field-books have 
been suggested. The following is a sample of a convenient 
form of field-book, in which the classes include a range of 
girths and the forest. is very irregular :— 

Name of Range Date 

Name of Block 

Name of Compartment__. Name of Recorder 

Sounp. Unsounp. 

Girth Classes. Girth Slasses. 

Species, 
. 

13-3 | 8-44 | 43-6 | Over 6’| Total Total 
or or or or /number | 8-44 | 44-6 Over 6’.) number of 

Blue.| Red. |Green.! White. | of trees. Trees. 
3 

1 

Sal . “owt | mM ri) 3 

Bain . ; al ‘1 

Miscellaneous, / a la I] 10 | 

tt As the species and girth of each tree or its corresponding 
colour of the callipers is called, a stroke is made in the 
space in the column allotted to it. The first four strokes are 
drawn upright, the fifth one obliquely across them. Hach 
group of strokes thus represents five trees of the species and 
girth against which it is drawn. After the day’s work is 
over, the total number of trees in each girth-class is totalled 
up. 
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Section VI.—CALCULATION OF THE VOLUME OF 
MATERIAL. 

1. Calculation by means of the mean sample-tree or type-tree,—~ 
The number of trees in each size-class having been ascer- 
tained, either by counting and measuring each individual 
tree in the whole area or by means of sample plots or 
lines, the volume of material in each class and, conse- 
quently, in the whole crop, may be calculated when 
required by means of sample or type-trees, as follows :— 

We may assume that, on an average, in oneand the same 
crop, trees of the same diameter and height have the same 
cubical contents. For all practical purposes, therefore, we 
may assume, without any great error, that if we select trees 
that are representative of each size-class, ascertain their 
contents and multiply this figure by the number of trees in 
the class each represents, the sum gives the volume of 
material in the whole crop. Such trees are called sample- 
trees or type-trees, and may be selected either by eye, by 
taking an average-tree, fairly representative of the crop or 
class as regards size or, more accurately, as follows :— 

Calculate, with the aid of tables, the sectional areas at 
the base, where measured, of all the trees in the size-class 
and total the whole. Divide this figure by the total num- 
ber of trees in the size-class, and the quotient will be the 
basal area* of the type-tree required. Calculate the 
diameter corresponding to this basal area; fell several 
trees of this diameter and ascertain their contents by actual 
measurement. The mean of their aggregate contents 
multiplied by the total number of trees in the size-class will 
give the total volume of material in that size-class, Pro- 
ceeding in the same way with each size-class, the sum of 
the volumes obtained gives the total volume of material 
in the whole crop. 

The various modifications of the method above described for the selection of 
the mean sample-tree, and the various methods of determining the volume of sample- 
trees are dealt with in any treatise on Forest Mensuration.f The tollowing abridged 
directions in regard to the measurement of trees (with some considerabls omissious) 
muy be found usefal :— 

The hzights of standing trees are ascertained by means of special instruments, 
designed for the purpose and known as dendrometers and hypsometers. These 
instraments are of two kinds:— 

* By basal area is meant the area of the section of the sten of a tree measured on a 
plane at right-angles to the axis of the stem and at breast-height, or, as is usually taken 
at 44 feet from the ground. 

f{ Tho following works may be consulted :— 

“ Mensuration of Timber and limber Crops”? by P. J. Carter, obtainable at the office 
of the Superintendent, Geverrnent Pris tirg, Indie, Calcutta; and ce: lich’s “Manual 
of Forestry,” Volume III, published by Bradbury, Agnew and Co., London.; 
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(i) Those which give the height without calculation, their constraetion being 
‘based on the principle of similar triangles; euch as Christen’s and Weise’s Hypso- 
meters $ 

(ii) thosa which give the angles made with a horizontal line by the lines of 
sight to the top and base of tne tree, such as Brandis’ clinometer and Abney’s level, 
etc, 

For measuring Zengths graduated rules or tapes may be ussd. Where great 
acenracy is required, the length of « felled tree or log shouli be measured parallel 
‘to its axis and not on its sloping surface. ‘The sections! area of a log or tree can 
very rarely ind-ed be obtained diractly. In nearly every case the girth or diameter 
muet be measured, and the area of tha section det»rminel as if the section were a 

circle. Area of section = 224'8 x (diameter). ry 
Girths are measured with tapes. It is convenient to employ tapes graduated 

on beth sides, one sid* for reading the girth ant the ether for rea jing the correspond- 
ing diameter. The zero end of the tapo should be furnished with a sharp metal 
point, which can be easiiy fixed in the bark of the tree, so that one person may 
‘be able to measure any stem, no matter how thick. As a circle encloses a greater 
area than any other plane figure of equal perimeter, and as the sectional outline 
of trees is seldom quite circular, the contents of a log or tree calculated direotly from 
the girth will ususlly be in excess of the true contents. Unless the contour of 
the log is circular, it is impossible to obtain by girth measurement the circamférence 
-of the circle which encloses the sime space as the section whose area is required. 
Irregularities of outline due to flnting, bark, etc., cannot be overcome in measure- 
ments of girth, whereas they can more or less successfully be allowea for in measur- 
‘ing diameters. Experiments wade in Baden prove that girth measurement yields 
-@ result from 6 to 10 per cent, greater than that obtained by means of liameter 
measurement. It is, however, obvious that, in cubing logs which depart from the 
-oylindrical form, the measurement of the girth is more to be relied on than the 
measurement of a single diameter. When the contents of a log are to be deduced 
from diameier measurement, that diameter should be souzht which, considered as 
the dismeter of a circle, gives a result, as nearly as practicable, equal to the araa of 
‘the section measured. When the section is elliptiform, the mean of the longest 
-and shortest diameters should be takea. 

Diameters are measured with callipers such as the instrument already described 
cat page 57. This instrument, it will have been noticed, rese.nbles in all its essential 
parts a shoemaker’s measure. 

The sectional area or basal area at breast height may be calculated either from 
-the diameter, or direc!ly fiow the girth. In terms of the diameter it is equal to one- 
fourth the square of the mean of the largest and shortest diameters of the tree at 

“that height multiplied by the value of 7 or 3°1416. In torma of the girth it ia equal 
to one-fourth the square of the girth divided by 7. 

The volume of the sample trees is determinej, either by felling and measuring 
them on the ground, or by means of form factors or volume tables. If the trees are 
felled, two clas-es of produce for purposes of measurement will be obtained: (a) 
round timber, or the steim-wood and all straight or regularly shape! picoes of 
branches, and (5) the small wood, or swaller pieces of brauchwood and rootwood and 
all irregular pieces, 

Several formu's, approaching more or less to accuracy, have been devised for the 
: = elie of the contents of round timber ; but ouly two are of practical utility. 

ey ate :— 

(1) volume of contents of log=hbalf the sum of the areas of the top antl 
bottom sections x the length; 

(2) contents = area of mid-section x length. 

Both for male contain an error, the ex'ent of which is proportioiate to the 
amount of difference between the area atthe top and base, respectively, of tne log, 
that ix to say, to its d-gree of taper ; and this error increases as the square of that 
difference, The second foimula always gives too small a result, the first too prea t, 
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the error of defect in the one case being one-half the error of excessin the other. The 
second formula has also another advantage for which it is to be preferred. The 
ordinary modes of measurement and calculation give, as a rule, too high a figure for 
the sectional area concerned in each case. The excess is partly compensated by the™ 
employment of the second formula ; whereas the use of the first would only exagge- 
rate it. Jn order still further to diminish error, long logs should be measured in two 
or more sections, the numbor of the sections increasing, i.e, their length diminishing, 
with the taper of each log. ‘The contents of logs of regular shape and not exceeding 
20 feet in length may, however, be deduced from their sectional area in the middle. 
Longer logs, even if of regular shape, should be cubed in two or three sections. All 
large round logs should be measured singly. If the logs are stacked so that they 
cannot be conveniently measured in the middle, the mean of the sectional areas at the 
base and ut the top must be taken, The mean sectional area should not, under any 
circumstances, be deduced from the mean of the diameters at the two extremities, 
respectively, or an error of from 10 to 15 per cent. may result. Poles are seldom 
cubed singly ; but nearly always in stacks, built up of poles of ons and the same 
length and of approximately the same diameter. Their solid contents are generally 
ascertained by inspection from specialtables. Straight and regularly-shaped branches 
-are measured in the same way as logs. 

It must be otserved, however, that while diameter measurements give more nearly 
the actual contents of logs and trees, yet in practice the contents of round timber 
are always calculated, for trade purposes in India and in England, on the assumption 
that the sectional area is arrived at by squaring the quarter girth. 

The solid contents of small pieces, toppings and loppings, and irregular-shaped 
pieces from stumps and rovts are obtainable by the water method (their volume 
being equal to the quantity of water they displace when submerged), or by the 
water-method and weighment combined. For the water-method special vessels, called 
aylometers, may be employed. Inthe combined system, samples of each kind or 
class of wood are successively weighed and measured by the water-mathod, and the 
contents of the entire quantity in each class are then worked out by means of simple 
proportion. Figures expressing specific gravity canaot be employed; since the 
specilic gravity of wood varies, not only according to the amount of moisture present 
but, even in one and_the same tree, according to the part from which the wood has 
been derived. . 

The most rapid way of measuring small wood on a large scale is to stack it, cut 
up into billets of the same length, the width of each stack being equal to the leagth 
af the billets. The contents of a stack will be equal to length x heightx common 
length of the billets. The length ofa stack buili up on a slope must be measured 
horizontally. The above formula will give us only stacked contents. To reduce the. 
Jatter to solid contents, we must determine, by the water method or by the combined 
water and weighment method, the exact volume of a sufficiently large number of 
stacked units, thereby obtainiag the ratio between solid contents and stacked con- 
tents. TT» obtain the solid contents of a stack it is then nexessary merely to multiply 
the stacked contents by this ratio which may be termed the reducing factor.* 

In connection with the determination of the solid contents of stacked wood it is 
obvious :— 

(a) That the longer the billets or the less carefully built up the stacks, the 
less will be the solid coutents. In careless stacking, billets often lie 
across one another. : 

(8) That the thicker or more regular-shaped the billets, or the more carefully 
built up the stacks, the greater will be the solid contents. 

(ec) That the larger the stacks, the greater will be the reducing factor. 

When bark is sold separately its quantity may be determined either by weigh 
ment or by ascertaining the volume, The solid contents are calculated by reducing 

© the following figures may be accepted as average factors for converting stacked into solid 
contents :— 

Split wood . . . . ° ° . . . . 0°65 to 0°83 
Roo d ‘illets (large) . . . ; : < . ‘ « 0°50 to 0°65 

Ditto (medium) . ° . 5 eet oe . ‘ + 0°30 to 0°50 
Smal! staff, stumps and roots . af exiled a Ye ete » « 16 to 0°30 
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factors inthe tame way as the solid contents of small wood, Experiments give 
from 0°3 to 0'4as the average factor for bark. It has been found that the quantity 
of bark varies from 6 to 16 per cent. of the total volume of the tree or crop. 

There is in India only’ one practicable method of arriving at the contents of 
standing trees, namely by means of form-factors. By form-factor is meant the pro- 
portion which the true contents or volume of a tree bears toa cylinder having the 
same basal area and height. In other words, the cubical content of a tree is equal to 
some fraction () of the ideal cylinder whose basal area is equal to the section of the 
tree at bieast-height and whose height is that of the stem. f 

Form-factors may be deduced, according to the requirements of the case, for the 
whole tree, for the stem only, or for the branches. 

It has been supposed that the sectional measurements bave been taken at the 
height of a man’s chest, assumed, for the sake of uniformity, to be 4 feet 6 inches 
above the ground. But it is obvious that any other conventional height would serve 
the purpose, although it is usual and most convenient to employ the one we have 
adopted. We need refer to only one other convention which is sometimes used. The 
diameter may be measured at a constant fraction (say, for instance, one-twentieth) 
of the height of the tree, in which case the form-factors obtained are termed normal. 
Norma] form-factors yield perfectly correct results ; but they are not practical owing 
to the difficulty and truuble of measuring at various heights from the ground. Form- 
factors are said to be absolute when the base of the ideal cylinder is assumed to be in 
the same horizontal plane as the diameter or girth measured, In this case the con- 
tents of tke portion of the stem below the plane must be calculated separately. 

As may be supposed, calculations based on form-factors give better results for an 
entire forest than for individual trees. The preparation of a complete set of form- 
factors requires great care and experience, as ultimate accuracy depends entire'y on 
the selection of the type-trees, whose dimensions serve as the basis of all the ealcula- 
tions. In some cases the trees of a crop bave been grouped into various olasses accords 
ing to their height and stape, and a separate form-factor calculated for each class. 
a most recent investigations prove that form-factors vary cbiefly with the height 

of the trees. 

Taking into consideration the present conditions of forestry in India, the 
method of calculating the volume of sample trees by means of Volume tables, or the 
volume of the growing stock on a given aiea by means of Yield tables need not be 
entered into here, ° 

Section VII.—CAncULATION OF THE EXPLOITABLE AGE, 

1. General rules.-—In order to calculate the exploitable age 
of a tree it is necessary to ascertain the girth or diameter at 
which it furnishes the greatest quantity of the most useful 
material tbat is required, As a rule the price is the best 
gauge of the utility ; so that in most cases it may be said 
that trees are exploitable when, after deducting all expenses 
of exploitation, the price they realise per unit of volume is 
the highest obtainable. 

It not infrequently happens in India that it kas {0 be decided—not what is the 
price or what is the mest useful produce but—whether the people in the vicinity of 
the forest or the general cc mmunity should enjoy the produce. The people in the 
neig) bourbood may require small wood-fuel and pasture for their cattle; the general 
comnvnity, large timber. Asa rele, the decision gees in favour of the loral wants, 
though this could not always be defended from a purely economic point of view. It is, 
moreover, frequently overlooked that in growing large timber, small timber from the 
thinnings and branches is also ayailatle generally in os great abundance as can be 
ecusvmed within the radius to which it-nay be pr«fitably transported ; when more 
grazing can be provided than if the crop were cut when young and the forest, conse- 
quently, closed more frequently to cattle. . 
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By price is here meant, of course, the net price of the 
trees when standing in the forest, after deduction of all cost 
of felling and extraction. The price must be calculated per 
unit of volume in the rough, unless where there is only a 
demand for standing trees. When poles or timber in the 
rough or logs are sold, the price realised per cubic foot for 
differently sized pieces directly indicates the size of the trees 
which are most useful and which will bring in the highest 
revenue; provided that the cost of extraction is in all cases 
previously deducted. | 

Tt will often be found that, owing to defective means of transport and to the 
greater cost consequently involved in extraction, the xeé price of large logs is lower 
than that of small, although the selling price of the former when delivered to the 
consumer may be very much higher. 

When the size of the trees is calculated from the ruling 
price for converted timber, planks, sleepers, etc., or manu- 
factured articles, the loss in conversion must be calculated 
in order to ascertain the cost per cubic foot, and that size 
should be ascertained in respect of which the loss is least. 
Almost invariably the loss will be least when the trees are 
largest. 

Suppose that sleepers, each containing 2 cubic feet and costing one rupee to saw 
and deliver, sell for it8 each. In order to ascertain the price realised per cubic foot 
in the rough, it will be necessary to know the average number of sleepers yielded by 
and the average cubic contents of an exploitable tree. Suppose the average diameter 
of the trees felled was 13 feet and that it was found that each tree felled contained 80 
cubic feet and yielded 20 sleepers the price realised per tree would be 20x 2=R4O0, and 
the price per cubic foot standing would be R4¢8=8 annas, The loss in the conversion 
of these trees is 80-—40 or 50 per cent. It should be ascertained whether this loss 
would not be less and the price realised consequently higher if larger trees were felled. 
Thus, suppose it was found that 2 feet trees containing 120 cubic feet yielded 40 
sleepers, the net price realised per standing trees would be 40 x 2=%880, or per cubic 
foot B8%,=11 annas. The loss on conversion is 120—80=40 cubic feet, or 33 per 
cent., as compared with 50 per cent. when 13 feet trees were felled. 

A higher revenue is not realised by felling large trees 
unless the net price of the latter per cubic foot is higher. 
The price per tree standing would of course be higher even 
if the price per cubic foot did not rise. But this must not 
be mistaken for a higher revenue; for on the same area 
more small trees than large can be grown. ‘The larger trees 
might bring in double as much per tree as the smaller ; but 
there might be double as many of the smaller stems. The 
quantity of material produced per annum would be the 
same. . 

In fixing the dimensions of the exploitable tree the number of stems to be felled is 
decided upon ; and it might be thought that, because the lower the age of felling the 
more trees can be felled, the adoption of a lower age would be better. Thus, suppose 
a forest of 1,600 acres in which the exploitable size is fixed at 18 inches in diameter 
corresponding to an age of 100 years; that the annual yield is, say, 1,184 trees ; and 

; F 
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thatit is proposed to raise the exploitable siza to 2 feet diameter. We will assume 
that the average production of the soil per acre is 63 cubis feet a year, and that the 
tree of 2 feet contains 135 cubic feet, as compare] with 85 cubic feet in the 15 feet 
tree. The number of trees that could be felled annually would be 393; x 1,600=747. 
Tt might be argued that it would be better to fell 1,184 trees a year than only 747. 
This depends on the pnrpose for which the trees are required and on the price realised. 
Thus, if, owing to the better wood or less loss in conversion, the net price realised 
per cubic foot for trees of the larger size were 4 annas, as compared with 3 annas for 
the smaller trees, each of the larger trees wold be worta R34, as compared with R16 
for the emalley; and the annual revenues woald be R25,398 or R18,944. 

Indian forestry is not ripe for elaborate calculations, and must be satisfied with 
felling when the revenue will be highest or the produce the most useful ; otherwise it 
would also be necessary to consider the greater capital involved in produsing the larger 
size timber in view to taking account of the rate of interest on that capital. 

The correct calculation of the exploitable size is of the 
greatest importance and demands a good deal of careful 
local enquiry and comparison as to selling rates, etc. In 
European countries, where forestry in all its branches has 
long been practised, and where the wood trade is fully devel- 
oped and established, the most profitable size is well known 
for each class of produce and each kind of treatment; but 
this is not the case in India. 

The following is an example of the sort of calculation that would be made to 
ascertain the most profitable size for felling for fuel :— 

a Reducing ro 
Description of || Selli ica |Cost of cutting] wot ort fact Net price 
eo te rial ver 100 ae ar ona 100 cabi 3 feet 100 cubic Pte Lee Rewanxs, 

and its thickness. | feet stacked, feet stacked, stacked, ‘ a. solid, 

R R : R 

Fuel in billets 5:89 16 4:29 0°63 6°81 
of over 10". 

Fuel in billets 532 1-0 432 | 067 | 7:58 
of 10” to 6’. 

Fuel in billets 3:50 161 1:99 0:37 5°38 
below 6”. 

_ Ibis evident from this that, assuming the average aonual increment to remain 
fairly constant, there is every financial advantage in growing trees that will furnish 
billets of from 10" to:6" in diameter. 

The size having been decided, it only remains to deter- 
mine the age at which the trees attain that size. This is 
often exceedingly difficult in India, owing to the ring mark- 
ing being indistinct, and also to the fact that several species 
form more than one concentric ring of wood each year. In 
such cases the rate of growth can only be determined when 
trees of known age are to be found, or from data obtained 
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by the periodical measurement of trees in experimental plots 
established for the purpose. The following remarks apply, 
‘therefore, only to those species which form a single distinst 
concentric ring of wood each year.. 

In the case of felled trees, the required age is found by 
counting the number of concentric rings on the section of 
the stool or base of the trunk. To ascertain the diametral 
increase of growth, the countings should be made along 
several radii and the mean should be taken. Where neces- 
sary the rings in the sip-wood and heartwood should be 
separately counted and recorded, and all great extremes should 
be rejected. Usually, with aview to determine, as is often 
necessary in order to calculate the possibility in selection- 
worked forests, the number of years required by trees to pass 
from one size-class to another, the average number of rings 
included in the diameter of each size or class is separately 
recorded, 

For a good many species the age may be very roughly 
‘determined without felling the trees by the use of the little 
instrament known as Pressler’s borer, a hollow gimlet 
which, on being screwed into the trunk and then withdrawn, 
extracts a small cylinder of wood on waich the ring-markings 
‘can be counted. From two or three such borings, on differ- 
-ent sides of the trunk, the average number of rings per unit 
of radius can be ascertained. 

_ This instrument is a gimlet, consisting of a tube (G) 
with a very sharp-cutting edge (E). 

F2 



-68 

To render the instrument easily portable, the gimlet G 
can be taken off and placed within the hollow cylinder CC, 
of which the caps are removable. 

As the tube is forced into the trunk of a tree a cylinder 
of wood is cut out. On withdrawing the gimlet the cylinder 
can be easily pushed out of the tube and-the ring-markings 
on it counted. Well-formed fairly cylindrical stems of 
various girths should be operated upon, and care should be 
taken that the instrument proceeds into the trunk towards 
the centre, 



CHAPTER Ii.—THE WORKING SCHEME AND THE 
_ CALCULATION OF THE POSSIBILITY DIS- 

CUSSED UNDER THE VARIOUS 
METHODS OF TREATMENT. 

Section I].—PRELIMINARY EXPLANATION. 

1. General arrangement followed.—The prescription of the 
possibility—the manner and locality in which it is to be 
exploited—constitutes, practically speaking, the working 
scheme for all forests of which the exploitable material is 
wood ; and, as the manner in which the possibility is calcu- 
lated depends on the method of treatment, it will be con- 
venient to discuss separately the kind of working scheme 
required under each of the following methods, namely— 

The method of simple coppice, 
” ” ” coppice-selection, 

e 2» branch-coppice, 
» » » coppice with standards, 
” » 5 clearances, 
” » » Storeyed forest, 
” ” ” selection, 

” » 9s Successive regeneration fellings, 
” 7 » pastoral treatment. 

This will be done in regular order, the coppice methods, 
as the simplest, being considered first. The manner of pre- 
scribing the provisional treatment that crops may and usually 
do require, transformation and restoration fellings, prepara- 
tory thinnings and other improvement fellings, in order to 
apply these methods, will also be dealt with in describing 
the nature of the working scheme for each. 

Before dealing with these methods in detail some preli- 
minary explanations are, however, necessary. 

2, Manner in which the possibility is prescribed—It has 

already been explained thatthe possibility may be prescribed 
in three ways, viz., by area, by number of trees, or by volume 
of material, and that either of the two latter may be com- 

- bined with the former. Practically speaking this is what is 
always done, and the possibility is expressed by prescribing 
the felling, under certain sylvicultural rules, of the crop, or 
of a limited number of trees or volume of material in a 
given area. 
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3. General and special schemes——The prescription of the 
possibility involves the formulating of « general scheme or 
framework on which the whole working ot the forest is built 
up and a special scheme or statement of the fellings to he 
made during a limited period. It has in some cases been 
imagived that the general scheme might be dispensed with 
and the fellings prescribed in what has been called a “ preli- 
minary working-plan.” This is, however, a mistaken notion. 
A forest exploitation must have a definite purpose which 
cannot be arrived at without considering what is to be the 
constitution of the normal growing stock to be created. This 
necessitates the determination of the exploitable age and the 
drafting of a general scheme of working for that age. 

_ Thus, suppose the working-plan fcr 1,(CO acres of sal forest to be—treatment by 
the selection-method with the object of grcwing sal trees of two feet in diameter and 
requiring 100 years to attain that size; the possibility being 1,000 trees a year. 
These prescriptions constitute the general scheme. The regulation of the fellings for 
a certain time, say for 10 years (that period having been adopted as the felling rota- 
tion) and their allocation to definite areas or blocks, each about one-tenth of the 
total area, would form the speczal scheme or statement of fellings for the first felling 
rotation. A better example is, hcwever, afforded in the method of successive regencr- 
ation fellings in which the periodic blocks and the order in which they are to be 
regenerated are prescribed in the general scheme, while the special scheme prescribes 
in detail the fellings to be made in each bleck during one period only. 

4, Provisional working scheme.—The possibility is based on 
the condition of the existing crop; and as this crop is prac- 
tically always abnormal, being either insufficient or super- 
abundant or irregularly arranged, the possibility also exhibits 
corresponding divergencies frcm the normal standard. 

Thus, a ccppice of 500 acres is to be exploited at 20 years. The normal annua} 
felling would extend cver 25 acres of coppice 20 years«ld. But, if there were no 
crops cf, sey, 10 to 15 years old, it would not be possible during the first rotation to 
follow the normal plan: either the area ocenpied by the crops aged from 16 to 20 
‘aati should furnish the fellings for the first 10 years, and then a larger area would 
e felled, or crops of a lower age than 20 years shculd be felled during some years, 

It has by some been considered necessary to distinguish 
between the actual scheme applied and the ideal one; and 
the former has, in consequence, occasionally received the 
special name of provisional working scheme. This is, 
however, hardly necessary ; because, in the great majority of 
cases, the only scheme with which we have to deal is provi- 
sional, and there can, therefore, be no confusion. 

5. Preparatory period—The length of time required in 
order to constitute the forest according to the normal condi- 
tion is sometimes called a preparatory period. It is neces- 
sary to adopt a preparatory period where the age-classes are 
defective or irregularly arranged, where it is desired to hasten 
the felling of over-mature material, or where immediate 
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regeneration of the crops cannot be undertaken. Theoretically 
the length of the preparatory period should be equal to the 
exploitable age; but, in practice, a shorter period is generally 
adopted, and the attainment of the desired eud is hastened 
by judicious improvement fellings, etc. The object is to 
obtain a crop normally constituted according to the method 
of treatment adopted and containing a regularly graduated 
series of age-classes. Such a forest growing stock can gener- 
ally be secured in a shorter time than that represented by 
the exploitable age. : 

Thus, the irregularly c:nstituted ec ppice of 500 acres, already taken ag an example, 
which it is wished to exploit at 20 years, could only be ccnstituted, according to 
the normal type, by making during the next 20 years 20 successive fellings of 26 
acres in estent exch year. After the lapse of 20 years there would be on the ground 
twenty age-slarses, each occupying the same area and differing in age by one year. 
In practice, however, such a treatment is not necessary, and it is merely sought to 
properly constitute the capital as soon as possible. In the case of coppice exploited 
at a low age, the provisio: al pericd is, however, generally equal in duration to the 
exploitable age. 

6. Prescribing the fellings.—The general working scheme is 
merely an outline; because detailed operations could not, in 
most cases, be prescribed with any degree of certainty for 
so long a time in advanca as the exploitable age or the 
duration of the preparatory period. It is, therefore, neces- 
sary to regulate in a special statement and for a shorter 
time— 

(i) the duration of the operations ; 
(ii) the area to be operated on in each year or period ; 
(iii) the order to be followed in. the fellings ; 
(iv) the nature of the fellings ; 
(v) the material to be removed, 

(i) Period for which fellings are prescribed.—The 
interval during which the fellings should be prescribed 
depends on the general working scheme, as provisionally 
modified, and on the nature of the plan. ‘lhe interval should 
not be too long, as the longer the more likely is it that 
unforeseén events may necessitate its modification ; and this 
may prove inconvenient. As a general rule, the term should 
be long enough to enable the prescribed fellings to pass once 
over the whole area to be worked, or to complete any definite 
series of operations already undertaken. That is to say, the 
fellings would generally be prescribed for one whole felling 
rotation in the case of coppice and selection-worked forests, 
for one period in the method of successive fellings, ete. In 
Europe longer periods than 10 or 15 years are seldom 
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taken; but in India, in the case of selection fellings, 25 
years or more have sometimes been found expedient. An 
interval of time varying from 10 to 30 years would, there- 
fore, generally be that within which the prescriptions 
would run, 

(it) Area operated on.—The area or coupe to be operated 
on each year may be determined by dividing the number 
of acres in the whole forest, less blanks, etc., by the number 
of years in the felling rotation, and then by apportioning to 
each block or natural sub-division, according to the fertility 
of the soil, a certain number of coupes each of that area. 

The following example will explain this process. Suppose a forest of 2,870* 
acres containing a crop consisting of three types, only one of whieh is at present 
productive owing to the others containing no saleable species; also that four blocks 
a a by roads, rivers or other landmarks, have been formed and analysed as 
ollows :— 

Namz on Buoox, Pripernan ‘ged forest Blank.* | Total. Remanxe, 

Acres. | Acres. Acres, | Acres. 

Paimer . . ‘ 690 180 80 950 

Datwind é s 540 | 100 30 670 Very good soil. 

Haig. . 580 250 60 840 

Baira . . . 1,240 150 20 1,410 | Poor and recky 
soil. 

ToraL . 3,000 680 190 | 3,870 

We will assume that the felling rotation adopted is 15 years, and that it is 
consequently required to divide the total area into 15 portions of egual forest 
productivity, This may be done as follows :— : 

Total area of forest . ‘ 5 . . Zi 38,870 acres 
Deduct blanks and unexploitable areas ° ° 870 

Total exploitable area » 8000 ,, 
—_— 

The average area to be operated on annually is ao 200 acres. In order to lay 
out these areas each block may be divided into an integral number of coupes contain- 
ing an area of exploitable forest greater or smaller than the average according to fertility of the soil. Thus, Paimar, Datwind and Haigla, containing very good fertile soil at the base of the hills, might each be divided into coupes containing on an average, less than 200 acres of cdl forest; whilst Baira, situated in rocky ground in the hills where the quality of the soil is poor, wight be divided into five portions 
‘ *It neod hardly be explained that small areas of unexploitable for i 
where necessary in a working-circle. . protaine saree syoald be included 
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each containing about 250 acres of sal forest, or a good deal more than the average. 
When marked out on the ground the coupes would, we will suppose, be as follows :— 

ABEA IN ACRES, 

SReIAL 
No. oF Block, 

st - {Sal Tinpiegne> | Blak, Torals 

1 Paimar a ‘ . 180 60 Mil 240 
2 35 . . . 175 20 Nil 195 
3 ” . . . 175 Nil 20 195 
4 35 ; . ‘ 160 100 60 320 
5 Datwind . . . 185 70 30 285 
‘6 PP ‘ . 175 30 Nil 205 
7 ” . . . 180 Nil Nil 180 
8 Haigla . * . 175 50 60 285 
9 55 ’ . . 175 100 Nil 275 

10 59 . . : 180 100 Nil 280 
11 Baira . . . 240 Nil Nil 240 
12 53 . ° . 230 10 20 260 
ete. ete. ete. etc. etc. ete. 

Toran és 8,000 680 190 3,870 

In selection working, where the number of trees to be felled is prescribed, the 
practice in India in the past has frequently been to study the results of the enu- 
meration survey and to select areas capable of furnishing the number of trees 
Tequired each year. Thus if the possibility were fixed at 2,000 trees, areas capable 
of furnishing 2,000 trees would be selected to constitute the annual coupes. This 
system is, however, open to objection in that the coupes are not permanent as they 
ought to be. They depend merely on the crop for the time being. At the next 
felling rotation totally different annual coupes might have to be formed. A better 
arrangement would, therefore, be to form permanent compartments and-then to 
prescribe the fellings to be made in them. 

In coppice fellings, and other cases in which the possi- 
bility is prescribed by area only, it is sometimes sought to 
balance the production and to determine the area of the 
coupes by processes more exact and scientific than those 
described above. The production depends on what has been 
called the quality of the locality, that is to say, on the 
influence of the climate, aspect, soil, etc., and on the com- 
position and density of the crop; and it has been attempted, 
by assigning numerical co-efficients to each of these factors, 
to arrive at the result sought by means of mathematical 
formule. But such calculations, based on uncertain data, 
are often misleading and occasionally lend merely an 
appearance of mathematical accuracy to estimates which 
can be more correctly made by the exercise of a little 
judgment and common sense. In the present state of our 
knowledge of forestry in India they are as a rule entirely 
out of place, 
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(iit) Locating the feilings.— For locating the fellings, 
rules have been formulated which are to be found in most 
works on sylviculture. These rules, although theoretically 
occupying an important place in organised forest working, 
are not, however, always applicable, especially in the case 
of irregular forests worked by the selection method. They 
may be stated as follows :— 

(1) The fellings should be adjacent and succeed one 
another in the order in which made, and 
should have the most regular form possible. 

(2) They should be so located that the produce of an 
area in course of exploitation need not be 
carried through the young crops in the portions 
of the forest recently felled. 

(8) They should proceed from the side least exposed 
in a direction contrary to that of the prevail- 
ing dangerous winds.. 

(4) On steep slopes the fellings should be commenced 
at the bottom. 

(5) In hill forests the coupes should be long and 
' narrow in form, and bave their longest sides 

perpendicular to the direction of the danger- 
ous winds. 

(iv) Nature of the fellings.—The nature of the fellings 
to be made depends on the permanent or temporary method 
of treatment, and may be explained by asingle term. A 
list of the various fellings has already been given in connec- 
tion with the methods of treatment. But, in the irregular 
condition of the forests in this country and owing to the 
want of well-known methods of cultural treatment applic- 
able to them, it is always well to indicate briefly the more 
important points connected with the application of the 
fellings. This may be done by a few remarks in the state- 
ment of fellings itself, or in a separate note ; or the detailed 
descriptions of the forest may be referred to, and such 
suggestions as are likely to prove useful to the executive 
officers may be entered in the remarks column of the state- 
ment for each compartment or block. 

(v) Material to be removed.—The possibility, as calcu- 
lated by one or other of the methods to be explained hereafter, 
should be prescribed for the length of time for which the 
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detailed statement of fellings is drawn up, and it may possibly 
be subject to revision during that period. 

We may now proceed to discuss the manner in which 
planus may be suitably framed according to one or another 
of the various methods of treatment enumerated at the 
beginning of this chapter. 

Section II.—THE WORKING SCHEME AND THE CALCULA= 

TION OF THE POSSIBILITY UNDER THE METHOD OF 

SIMPLE COPPICE. 

1. The general working scheme—The general working 
scheme in the case of thesimple coppice method is exceed- 
ingly simple. It consists in dividing the forest into as many 
annual coupes as there are years in the exploitable age, and 
prescribing the felling of one such coupe in rotation each 
year or period. Where the age-classes are not suitably 
distributed or graduated, a provisional plan is necessary 3. 
and, as the age of exploitation is short, the length of the 
preparatory period during which the provisional scheme 
remains in force is usually the same as the exploitable age. 

2, Exploitable age—The age of felling is the first point to 
determine. This age varies within tolerably narrow limits. 
The trees cannot be felled at a very advanced age, or they 
will have lost the power of throwing out shoots; nor while 
quite young, as the produce may be unsaleable. As a rule 
both these limits should be determined, as well as the size 
‘of the trees which furnish the most useful material. The 
age of felling, corresponding to that at which the average 
annual production is greatest, can then be decided with 
safety. Generally it may be said tbat, so long as the age at 
which the trees cease to produce vigorous coppice shoots is 
not exceeded, the longer the rotation, the more valuable 
the produce and the greater the revenue. 

3. Period for which the fellings are prescribed.—Lhe fellings 
should always be prescribed for the whole length of the 
rotation which is the same as the exploitable age. 

4, Avea to be operated on—Lhe area of the coupes is deter- 
mined by dividing the total exploitable wooded area by the 
number of years in the exploitable age. This gives the size 
of the average coupe which may be increased or diminished 

. as required. Each block or natural sub-division should be 
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divided into an integral number of coupes of approximately 
the same productive power. - 

5. Order to be followed in the fellings—The rules regarding 

the allocation of the fellings should be attended to. The - 

coupes should have the most regular form possible, and, as 
a rule, should succeed one another. in consecutive order on 

the ground ; and the produce of a coupe in course of exploi- 

tation should not be transported through another coupe 

recently exploited. A good system of roads or paths must 

Consequently be arranged. - = 

6. Nature of the fellings—The sylvicultural rules regarding 
the fellings to be made are simple. The felling of the trees 
flush with the ground and at the most suitable season of the 
year, is, as a rule, all that need be prescribed. 

7. The possibility—This jis prescribed by area, and is 
determined by fixing upon the area to be operated on. In 
determining the possibility the present age of the crop as well 
as. its age at the time of felling should, if possible, be stated 
in order to justify the plan which, owing to the irregularity 
of the crops, must often be of an abnormal character. 

Although the exploitation of the coupesin regular succession, in the order in 
which they stand on the ground, is desirable, this is not always practicable in the first 
rotation, especially when dealing with areas which have already been subjected to 
coppice fellings without the control of a regular working-pian. As the following 
example indicates, such a-case presents no real difficulty in the framing of the scheme 
of fellings. 

Tt is assumed that a plan is being drawn up for a working-cirele containing 
1,188 acres already worked as coppice and composed as follows in the year 1907-03 :— 

AREA IN ACRES, 

BLoog, REMARKS, 
Occupied 

Wooded. Blank. | or uncul- Total, 
turable. 

i 
; 178 aged 12 to 13 

fi a years. 
Chansil . F 369 3 1 364 Of which 182 aged 8 to 9 

yeurs, 
Kotigall . . 200 9 eas 299 5 8 years. 
Datmir . ‘ 100 1 - 101 a5 5 to 6 years. 
Naintwar é 270 2 2 275 5 4to5 ,, 

180 aged 1 year. 
Sahlra ‘ 236 3 i 239 rt 

106 ,,.13 years. 

Toran F 1,166 18 4 1,188 



27 

This analysis enables us to study the composition of the growing stock or capital 
and to arrive at the following figures :—- 

Acres. 

Crops 1to Syearsold . . . ° . - 180 
” 4 to 6 ” s e a » e e . 370 

” 7 to 9 ” x” e ° . ° ry e 382 

» 10to12 , 4,andover . ‘ é a ‘ 284 

We will further assume that it has been decided to work the forest on a short 
rotation of twelve years, so as to furnish small fuel for the neighbouring right- holders 
and villagers. Consequently, as2+%* acres would be cut over annually, or on an 
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average 291 acres every three years, there ought to be about 290 acres in each of the 
above age-classes. Itis, therefore, apparent that the forest is over rich in woods 
of medium age, and that the excess capital may be utilized. The average size of each 
annual coupe would be found, after deducting the blanks, etc., to be 4126 or 97 acres. 
But we will suppose that in order to provide in the different blocks for differences of 
fertility which, owing to a complete change of soil, are somewhat marked, it has been 
decided to distribute the coupes as follows :— 

Chansil —good soil —4coupesof 90 acres wooded each. 
Kotigall —medium —2 ” of 100 ” ” ” 

Datmir — do. —1 ” of 100 ” ” ” 

Waintwar — goodsoil —3 , of 90 ,, ” ” 
Sahlra — bad ” —2 ” of 118 ” 39 ” 

It will also be supposed that.advantage has been taken of existing roads and 
other land-marks in locating the coupes so that the areas are not exactly eyual. The 
fellings to be made are as follows :— 

ABEA IN ACERS. 

: Age of the Year of fellings 7 s3 : and order o & | Block or com- a “rated, sag Bemanze working during 5 partment, 5 iain . 
first rotation, ad 3 32 Years, : r) 3 | a | 8 : ‘ af S a ge a r-} SJ 3 23 Ss z Ela |sé" | a 

{ XIT | Sahira + {106 |... | os [106 14 | As the growing 
1908-09 . stock is in 

I /Chansil .|92| 2 1 | 95 |14to15 | excess of the 
normal, coupe 

1909-10 & II Ditto -|86| il Sed 87 |15 to 16 No. 12 in 
Sahlra will be 

1910-11 -| IIL | Ditto +} 94) we | ove =| 94 [12 to 18 | felled in the 
; first year, and 

1911-12 -| IV |. Ditto «| 88]... 1. | 88 [13 to14 | again in its 
: turn in the 

1912-13, V |Kotigall ./108/ 6| .,. {114 14 last year of 
J the rotation. 

1913-14 «| VI Ditto -| 92] 3) ww. | 95 15 This slight de- 

1 

1 

parture from 
1914-15 -| VIE) Datmir —. /100 | ve {101 138 to14 |] the regular 

order will dis- 
1915-16 .| VIII | Naintwar .| 82 ve | 83 13 to 14 | appear in the 

second rota- 
1916-17 -| IX | Ditto -| 96]... 8] 99 |14to 151 tion. 
1917-18 < X | Ditto .| 92) 21 a 93 |15 to 16 
1918-19 ‘ XI | Sahlra 1130 | 3 vee (138 12 
1919-20 | XII Ditto - {106 |... vee = L06 ll 



78 

It is evident that, if an equal yield were required from year to year, the excess 
felling rendered necessary by the superabundance of mature crops shou'd be spread 
over several years instead of being carried out in 1889-90. 

8 Conversion of irregular forest into coppice.—In the fore- 

going example it has been assumed that the forest had 
already been under coppice treatment, and that consequently 
there existed on the ground a more or less complete scale of 
age-classes. Generally speaking, however, this is not the 
case in India ; and the crop to be dealt with not infrequently 
consists of an irregular and inferior or partially ruined 
seedling forest or scrub. 

In any case the forest must offer one of two conditions. 
‘The number of young trees in the growing stock is either 
sufficient or insufficient in view of reproduction by coppice 
shoots. Inthe former case the conversion of the crop into 
coppice offers no difficulty. It will first be necessary to 
decide on the age at which the coppice, when created, should 
be exploited. This, unless there are in the neighbourhood 
‘coppice forests of the same kind, must be more or less a 
matter of guess-work. Having decided on the age, the area 
to be worked would be divided, in the manner already 

_explained, into as many coupes as there ave years in the 
rotations, and one of these coupes would be clean felled each 
year. 

- In dealing, however, with a mature or over-mature crop 
incapable of being regenerated by coppice shoots it is neces- 
sary to regenerate by seed with a view to constituting a new 
“crop which could be converted into coppice while still com- 
‘paratively young. For this purpose the forest should, as in 
the former case, be divided into as many coupes as there are 
years in the age at which it is proposed to exploit the cop- 
pice, and the regeneration, either by natural or by artificial 
means, of one or two of these coupes, should be taken in hand 
each year. In this way there would in due time be brought 
into existence a complete scale of ‘age-classes which could 
then be converted into coppice as in the first example. In 
both cases cuttings would be prescribed in a table of fellings 
‘such as shown at page 77. 

9. Supplementary regulations: preserving belts of trees.—It is 

always useful to preserve belts of trees—which sometimes, 
for climatic reasons, are of considerable breadth—along the 
roads, main division lines of boundaries of the simple coppice 
compartments. Such trees are useful in many ways; they 
protect the coupes, furnish seed, and, when required, act as 
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boundary marks ; and they adorn the forest. The establish- 
ment of such belts, the species to be preserved, etc., should 
therefore be considered, and if necessary should be prescribed 
in the working-plan. 

10. Works of improvement.—The works of improvement 
required in coppice forests are generally limited to the 
re-stocking of blanks, which are common enough in such 
forests, and in some cases to the construction of ditches or 
fences for the exclusion of cattle. Coppice forests are not 
likely to bé formed except for the supply of fuel in the 
immediate neighbourhood of villages and of large towns, and 
therefore in situations exceedingly liable to trespass. A 
ditch or a wire fence is often the cheapest way of putting a 
stop to cattle trespass which, in view of the short intervals 
at which the stock in coppice forests is renewed, is a grave 
danger. 

Seorron [II.—T#HE wokKING SCHEME UNDER THE COPPICE- 

SELECTION METHOD. 

1, The general working scheme——The coppice-selection 

method of treatment, a selection method in which reproduc- 
tion is obtained by coppice instead of by seed, is believed 
to be only applied in India in the treatment of bamboos, of 
‘which the “ culms’? may be compared to coppice shoots, 
Such fellings may be carried on simultanesusly with those 
under whatever method of treatment is applied to other 
species in the forest where the bamboos are growing. The 
whole bamboo producing area, or so much of it as it is 
desirable to exploit, may be divided into two or three coupes, 
which are visited in tura every two or three years, as the 
case may be, care being taken always to leave a certain 
number of shoots in each clump, as well as all new shoots 
under two.years in age. 

Such fellings are organised and prescribed by area in 
the way. that would be followed for simple-coppice worked 
ona very short felling rotation. The possibility regulates 
itself ; and all that is required is to parcel out the area into 
two or three coupes to be worked in regular rotation. 

SEection [V.—THE WORKING SCHEME UNDER THE BRANCH 

COPPICE METHOD. 

__1. The general scheme, ~In certain parts of India, notably in 
hilly or mountainous country, the inhabitants praciise 
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pruning or lopping off branches of trees for firewood and 
manure or for fodder or litter for their cattle. Where this 
practice prevails, the transport of timber to a distance is 
frequently out of the question, and there is often conse- 
quently more material than the people can utilise, while 
fodder durivg the winter is urgently needed. In such cases 
the method cannot be condemned, as itis perhaps the sole 
means of furnishing the fodder required ; and it may, there- 
fore, sometimes be necessary to recognise it as a justifiable 
modification of the coppice method. Conifers, which in the 
Himalayas are often treated in this way, do not of course 
throw out shoots like broad-leaved genera; but the smaller 
branches left and new shoots springing from buds on these 
branches replace those removed. When necessary, the 
working of forests according to this method may be organised 
in the same way as for ordinary coppice on a short rotation 
of from 5 to 10 years. 

2, Modification of the branch-coppice method.—In the pasture 

grounds of some countries there is practised a modification of 
this method which consists in pollarding all the trees at a 
height of 5 or 6 feet from the ground, so that the young 
shoots produced may be out of reach of cattle. These shoots 
are removed a few at a time, as in the coppice-selection 
method; and the working-plan consists in dividing the 
area into afew coupes to be cut over in rotation, and in 
limiting the size of the branches to be cut. The larger 
branches bear seed from which a sufficient number of young 
trees are produced to replace the old pollards as they decay ; 
but reproduction, however sought, necessitates the exclusion 
of cattle until the young trees grow out of reach. 

Szction V.—THE WORKING SCHEME AND THE CALCULATION 
OF THE POSSIBILITY UNDER THE METHOD OF COPPICE 
WITH STANDARDS. 

1. General working scheme.—The method of coppice with 
standards is applied in exactly the same way as simple 
coppice, the difference between the two methods—a very 
great one-being in the selection and reservation of the 
standards. The exploitable age is calculated for the under- 
wood only, and in the same way as in the case of simple 
coppice: the age of standards removed being then always a 
multiple of the number of years in the coppice rotation. 
Generally, however, the underwood is felled at a more 
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advanced age, than in simple coppice, as this procedure 

tends to lengthen the stems of the reserves and has other 

advantages, The ‘possibility is prescribed, as in simple 

coppice, by area, but with the addition of a rule regulating 

the consti(ution of the reserve of standards: that is to say, 

prescribing the number of stems of each species and of one 

rotation which must be reserved at each exploitation, and 
specifying the number of older stems to be felled. 

2. Reservation of standards.—The characteristic of the 
method lies in the reservation of the standards, and the value. 
and exact constitution of this reserve miust be determined with 
great care. The number and proportion of each class of 
standards have, therefore, to be decided. The total number 
of all classes that can be retained is limited by the fact that 
standards should remain isolated after they are first marked 
and until they are felled. The maximum number per acre 
is, therefore, the area of one acre divided by the average 
area covered by the crown of one mature standard ; but the 
number that is reserved in practice depends on the species 
both in the reserve and in the coppice. As regeneration 
is principally obtained by means of coppice, the cover of the 
standard trees must not be of a kind to unduly interfere 
with the development of the stool shoots; ‘Provided no such 
interference occurs, the greater the number of standards the 
better ; as this reserve enormously increases both the capital 
value and the revenue. The value of the coppice, as com- 
pared with that of a fully established reserve of standards, is 
insignificant. 

The following example exhibits the method by which the number of standards 
can be arrived at, and the influence of the reservation on the revenue and capital value 
of the forest. It will be assumed that the length of the rotation is 20 years; that the 
maximum age up to which the standards can be preserved is 80 years; and that it has 
been found by experiment that the cover of the trees of different ages is as follows :— 

Square feet, 
Trees of one rotation or 20 yearseach . ‘ . 30 

Pr two rotations 40 ,, . . e . 150 
” three ” 60 ” e ° . 400 

- four ,, 80 ‘i ° ° - 600 
43,560 

The number of square feet in one acre is 43,560 ; and as —55-=72, a crop of 

that number of trees of 80 years old would form a complete crop on one acre. Let us 
suppose that, in view of this and from observation on the apot, it ie decided that the 
total number of standards per acre should not exceed about 40 trees, and that trees of 
from 60 to 80 years old have attained the most useful dimensions they can reach 
while sound ; also that it has been estimated that only abont a third of the stems 
first reserved can be again reserved with advantage at the second rotation, and so as 
regards these again. There should, therefore, be reserved at each exploitation-- 

27 standards of ono rotation. 
9 ” yy two rotations. 
3 $9 ” three ” 
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As soon as the capital was constituted the number of standards to be felled at 
each exploitation would, therefore, be :— 

Trees of one rotation, felled 0, reserved 
», two rotations, 
» three 
» four 

” 

” 

e e e 27 

a 18, a a . . e 9 

» J ” e e s e 3 

” 3, on» . * . fe) 

When the capital was fully constitated and jus: before each coupe was felled thera 
would be per acre (in additim to the coppice containing 27 standards of one rotation 
about to be reserved and covering an area of 810 square feet) :— 

Square feet. 

27 trees of two rotations covering . . . » 4,050 
9 » 9 three ” » ° e e e 3,600 

3 yy» four ” ” . ° ° - 1,800 

—— 

ToTaL AREACOVERED . 9,450 

The maximum area covered by the standards, incluling that coverel by the 
trees about to be reserved, would, theref »ré, oaly amount to one-fourth of th: total 
area. For the particular species concerned it would, by hypothesis, have already been 
ascertained that the room left for the coppice growth is sufficie nt. 

Ap» regards the effect of the reservation on tho capital value of the forest and on 
the revenue, we may assume the net value of the tree of 49 years old to be B5, of 
60 years cld R10, and of 80 years old 20; and tha! an acre completely stocked 

~~ with simple coppice 20 years oli produces at each felling a net profit of R100. Tne 
There woald be felled at each coupe ~ 

8 trees, 40 years old 

Coppice 

60 

100 10,260 
B100——G5 560 =76 

Toran « 286 

effect of the reservation of the standards would 
therefore be to raise the inet value of each one- 
acre coupe when the crop is mature from R109 to 
R286, and the net annual revenue por acre from 
RS to R142. Capitalised at 4 per cent. the value 
of the forest cropped with simple coppice would be 
#126 per acre; while with standards, the value 
would be #360. Tho results may in many 
eases be even more favourable to compound cop- 
pice. 

In selecting the standards attention is paid to. their origin, 
their species, their shape, their condition of growth and their 
position in the crop. Seedling poles should be preferred to 
coppice, because they are longer lived. Where, however, 
seedlings are not found, sound shoots from young and small 
stools may be chosen, Only such species as furnish 
valuable timber should be reserved ; inferior trees should not 
be selected. It-is not necessary to reserve the prescribed 
number of standards in every acre or coupe: only well- 
shapen, straight, sound and vigorous stems should be 
chosen, and they should be selected in places where it will be 
possible for them to thrive. This should all be prescribed 
in a regulation attached to the statement of fellings, 

3, Supplementary regulations.—The importance of a numes 
rous and well-constituted reserve, formed chiefly of stems 
which have sprung from seed, has been explained. There 
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is, however, a likelihood of the seedlings not being -forth- 
coming owing to their being suopressed by tha fastar growing 
coppice. Means are, therefore, sometimas taken to foster 
them by cleanings during the early years of their existence. 
Such cleanings are frequently conducted—every year or 
every two or three years according to the species and the 
rate of growth—until the coppice has attained a certain age, 
5, 10 or 15 years, when they are as arule discontinued. In 
certain-instances it may be advisable to make a thinning 2 or 
3 years before the coppice is felled, in view to the better 
development of such stems as will probably be selected for 
standards. 

4. Conversion of irregular high forest into coppice with stand- 
ards.—This conversion, except as regafds reserving standards, 
can be done in exactly the same manner as has been ex- 
plained with regard to simple coppice. If there is a suffi- 
ciency of young trees capable of producing coppice shoots, 
the conversion can be commenced at once, the forest being 
divided into coupes to be felled in rotation, just as if these 
coupes already contained coppice growth. Otherwise it will 
be necessary first to constitute young crops which can then 
be operated on as in the former case. The young growth can 
either be obtained naturally by regeneration fellings or arti-. 
ficially by sowing or planting. The reservation of the 
standards obviously presents no difficulty. The stems it is 
wished to retain are immediately selected, and the reserve 
‘constituted. Even where the crop is so mature that it is 
necessary, before applying the new method, to obtain a 
young growth, trees should be maintained with a view to 
constituting the reserve with the desired proportion of older 
stems when the coppice fellings can be begun. The possi- 
vility, which will be by area for coppice conversions when 
undertaken direct, may -be calculated in the same way as 
already stated for ordinary coppice fellings. 

5. Transformation of simple coppice into coppice with standards.— 
The operation of converting simple coppice into coppice 
with standards is very simple; but, in order to produce the 
desired capital, it has to be spread over as many rotations 
‘as are necessary to obtain standards of. the oldest age desired. 
It merely consists in the reservation of the required. number 
‘and kind of standards in each coupe, Beyond prescribing 
the reservation of standards, no change in the working-plan 
would be required. The fellings would otherwise be ore 
ganised as already explained. ‘ 

G 



84 

SECTION VIL—THE WORKING SCHEME UNDER THE METHOD 

: OF CLEARANCES. 

1, General working scheme—This method, as already ex- 
plained, includes several different forms, viz., clearings on 
adjacent areas, clearings on alternate parailel strips, and clean 
fellings with artificial regeneration. In all these modifi- 
cations the possibility is determined by area, as in the 
method of simple coppice, and the number of coupes, if 
annual, is in each case made equal to the number of years, 
in the exploitable age; if biennial, to half the number of 
years, etc. The fellings are, however, prescribed with some 
slight differences in each of the modifications. 

In the system of clearings on adjacent areas the exploit- 
able age having been determined, the whole area is divided 
into as many coupes of equal fertility or equal resources 
as there are years in the exploitable age, or, if necessary, 
into one-half or one-third as many biennial or triennial 
coupes, one of which would be felled: every year or every 
two or three years, as the case might be. The clearances 
made may be either clear fellings, or a certain number of trees 
may be reserved to grow to a larger size and to assist in the 
regeneration by the seed they shed. Where no trees are 
reserved, natural regeneration by seed can only be secured 
from seed shed by adjacent trees, and the average area of 
the clearances should, therefore, be small. 

The object of the strip system, which is the same in 
principle as that of the methed of adjacent areas, is to ensure 
natural regeneration taking place over large areas. With 
this object long narrow strips are marked out on the ground, 
and every alternate strip is cleared until the whole area has 
been traversed, when the aliernate strips, omitted at the 
first passage of the cuttings, are clean felled in their turn. 
By these means a newly felled coupe has, as it were, a hedge 
of seed bearing and sheltering trees on either side of it. 
Larger areas may obviously be felled without risking failure 
of reproduction than in the case of the method of adjacent 
areas, and as in that method reserves may be left if 
desirable. 

The system of clean-fellings with artificial regeneration is 
applied in the same way as the method of clearings, except 
that, instead of trusting to reproduction from seed falling 
from the reserved trees or from the adjacent forest, the area 
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felled is planted up or sown each year. The size of the 
coupes may obvionsly be as large as can conveniently be 
re-stocked artificially; and, unless re-stocking fails, the ideal 
or normal type of forest; may be approached very closely 
under this method, The cost and | difficulty of successfully 
re-stocking large areas are: the chief drawbacks to its 
employment. = ~~ ° “ | | "i 

Section VII.—TaHe worKING SCHEME AND THE CALCU- 
LATION OF THE POSSIBILITY UNDER THE METHOD OF 

STOREYED FOREST. 

1, General working scheme.—In applying this method the 
number of stems of each age or size-class to be reserved must 
be decided on. This number is deduced from the area covered 
by the crown of the average’ tree of each size-class and from 
the rate of growth. The differencein age between each class 
is, We may assume, equal to the length of the felling rotation ; 
and the classes must be formed so that the trees of one class 
will attain the dimensions-of the next: higher class during 
that interval. Or, if preferable, the size-classes may first be 
decided on, and the length of the felling rotation, based on 
the rate of growth, may be made to correspond. : 

Thus suppose that the diameters of the size-classes determined on are: velow 
2/2 tol’, 1 to 14’, 1} to 2’, and over 2 feet; that treas of 2 feet diameter have 
attained their maximum utility; and that the rate of growth is such that in about 
30 years the trees of the lowest dimension in one class attain to minimum size for 
the next higher class. This period of 30 years would, therefore, ba taken as the 
length of the felling rotation. In such a forest the capital, when normally constituted, 
would consist of four age-classes, each occupying one-fourth the total area. Thus in 
one acre, containing 43,660 square feet, each age-class would cover one-fourth of this 
area, or 10,890 square feet. ‘There would be no crops composed of trees over 2 foet in 
diameter, as in theory these would be exploited as soon as they reached that size :— 

Class I, stems over 2 feet diameter, occupying . ‘ il, 

se. Ly iy » 14 to 2 feet diameter, occupying . 10,890 square feet. 

” Ii, thd ” 1 - 15 ” ”» Le . 10,890 ” ay 

» IV, » ” 3 vl foot ” ” - 10,890 ,, ” 

i MO » below? ,, * . : - 10,890 ,, 

Toran « 43,560 

Tn order to ascertain the number of stems of each cliss, it would be necessary to 
measure the areas covered by the crowns of the average trees in each class. We will 
assume these areas to be as follows :— is 

Class I . . . ‘: 7 . ’ « 900 square feet. 

any) II . ° . ° e ® . 625 9 2 

yi i> Fe. ee @ She os - 400 3» » 
“53 IV . e- o . « ° ° . 100 ” ” 

», ‘°W (dominant stems) a F . oe 25 oe 
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The number of trees of each clas, when the capital has been constituted, is 
evidently the area covered by the class (10,890 square feet), divided by the average 
area covered by one crown of that class ; ard would, therefore, be as follows :— 

Class I . . . . ° . ° . . o trees. 
ee 6 Pee @ ‘ . . ° . . . ” 
CSM at Gee Oe. a a DU o. Daee RI 
” IV e e ° e . e > ° e 108 ” 

” Vv e ° . e e . . . *. 436 ” 

In the ecurse of 30 years, according to the assumption made, all the trees in each 
class atiain the next higher class. If, therefore, during this interval we fell the 
difference in numbers, the capital will remain unaltered. This operation may be 
tabulated as follows :— 

Crass, Felled. Teserved, Toran. 

I. . e ‘ - : . * 7 oes 17 

II. . . . i - ‘ . : 10 7 27 

Wi. * . ; ‘ z ; 5 : 81 27 108 

Iv . . ‘ . . - . P 328 108 435 

’ At the end cf the thirty-year period the crop on the ground would thus be the 
normal capital. The place of the young growth in class V at the commencement of 
the period would be taken dy a new stock of seedling which would occupy one-fourth 
of the area, é.¢., the portion not covered by the standards reserved. 

This method is applied in the same way as the selection 
method. ‘The forest is divided into whatever number of 
annual or periodic coupes the felling rotation requires, and 
the number of trees to be felled each year is prescribed. 
The number of stems to be felled in each size or age-class 
should be stated. 

When first applying such a method to a forest, the num- 
ber of stems to be felled would rot of course, as in the 
example given, be the difference between the numbers of 
trees in the various classes. In such a case, the number of 
stems ¢o Je left on the ground having been determined in 
the manner explained, reference would be made to the 
results of the enumeration, and the number of trees to be 
felled would be deduced therefrom. 

Thus, suppose an eoumeration of the block or compartment to be exploited, con- 
taining 200 acres, gives the following results :— 

Class I a . 5 ‘ 470 trees; or, 2 trees per acre. 
» Il . ‘ % . 5,656 ,, wi 23s is 
” Ill e ‘ i . 3,388 ” ” ve ” ” 

» (IV * é es . 26,690 ,, git, LESS Say 96 
a: ON F 7 » 127,400 _,, » 637 ,, - 
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Tn order that the capital should be constituted in the manner required, it would 
be necessary at the firet operation to fell and reserve, on an average per acre of the 
coupe :— 

Of Class I trees; to fell 2 trees; reserve e e 0 trees, 

” Il ,, ” ll , ” . . e 17 Pe 

” III ” ”» 0 ” ” . ° ° 17 ” 

a9 IV ” ” 16 ” ” e e e 118 ” 

There would be reserved of Class [V 118 trees, instead of 108, to make up for the 
deficient number of trees reserved in Class ITI. 

It need hardly be said that, when a mixed crop is dealt 
with, the felling of each species should not be separately 
prescribed as bas been sometimes done in Indian working- 
plans. At most the relative proportion of each kind should 
be prescribed. This “storeyed forest’ method of treatment 
has been seldom described, though it has been largely 
applied in certain parts of France. It is stated to be parti- 
cularly wellsuited to hill forests, in which the uncovering 
of the soil leads to a dense growth of forest weeds and thus 
prevents reproduction. 

Section VIII.—THE WORKING SCHEME AND THE CALCU. 

LATION OF THE POSSIBILITY UNDER THE METHOD OF 

SELECTION FELLINGS. 

1. The general working scheme.x—The method of selection 
fellings consists in felling here and there, as they are found 
growing and according to certain cultural rules, such of the 
exploitable trees as it is caleulated will not exceed the pos- 
sibility of the forest. Theoretically, every acre of a selec- 
tion-worked forest should be felled over each year; but, as 
the trees felled would be so scattered that it would often not 
be profitable to remove them, it is usual to fell over a 
portion of the area each year and thus work over the whole 
area in a given period, or felling rotation, at the end of 
which the portion first worked is again taken in hand. The 
working-plan thus prescribes the number of years in which 
the whole area is to be worked over, that is, the felling 
rotation; the area which is to be worked each year, or 
during a short period of years ; and it limits the quantity of 
material to be removed, annually or periodically, to the total 
production over the whole area during the year or period 
concerned. 

Thus the working-plan might be to the effect that each year there will be felled 
by the selection method, on one-tenth of the area of the forest, suoh and such a 
number of trees. 
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2. Length of the felling rotation.—The first step towards 
introducing order in the working consists in restricting the 
locality to be worked over each year or period to a definite 
area. The object of this is to keep the extent of each separate 
felling within manageable limits; to conduce to effective 
supervision of the work; and to render the extraction of 
produce easier and less expensive. Theoretically, every acre 
of the whole area ought to be worked each year by the 
removal of the exploitable trees. But this would not be 
practicable ; as the trees to be felled would be scattered over 
so large an area that it would not be profitable to remove 
them. It is, therefore, necessary to decide what time may 
be allowed to elapse between successive fellings in the same 
place, and having determined this, to divide the forest into a 
corresponding number of coupes, one of which will be 
exploited each year or period. 

‘Where the possibility is calculated by the usual Indian 
methods and prescribed by number of trees, it may be found 
convenient to make the length of the felling rotation equal 
to, or a sub-multiple of, the average number of years 
required for trees of the lowest girth of the second class to 
attain the lowest exploitable size. In other cases it may be 
found that the felling rotation should, in order that- the 
working-plan may be as simple in construction as possible, 
be a sub-multiple of the exploitable age. This can easily be 
done by slightly enhancing or reducing the calculated 
exploitable age. ‘There is nothing wrong in such an adjust- 
ment ; for it is ridiculous to suppose that the calculated rate 
of growth is so accurate that a variation of a few years either 
way will make any material difference. 

Within limits, it is a matter of comparatively small im- 
portance from a sylvicultural point of view at what intervals 
of time fellings are repeated in the same'area. With a short 
as compared to a longer interval, the area gone over at each 
felling is larger, and the quantity of produce removed is less 
per unit of area; while the crop has a shorter time in which 
to recover from any injurious effects attributable to the 
operation of felling. Practical considerations, as regards 
transport, supervision, etc., should for the most part deter- 
mine the question. The interval should be long enough to 
prevent injury to the crop as a whole from the too frequent 
repetition of fellings in the same area, and should be suffi- 
ciently short to enable dead or dying trees to be removed. 
in good time.. In some Indian working-plans as long an 
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interval as 30 years has been adopted. Usually, however, not 
more than 10 or 15 years is taken; and, where the demand 
is intense, even a shorter interval may be adopted with 
advantage, 

The above considerations may. be expressed in the sora 
of rules as follows :— 

’ (i) The felling rotation must be short in order to 
permit of the extraction of deteriorating trees 
before these lose their value. 

(ii) The length of the felling rotation must be sufli- 
cient to repair all damages which may have 
been caused in felling over the area and in 
extracting the produce, 

(iii) A very short felling rotation may give oo large. 
felling areas, and thus note increase 

- the cost of extraction. 

(iv) A short felling rotation may necessitate too fre- 
quent reeenumerations, which unnecessarily 
increase expenditure. 

(v) A long felling rotation may lead to too heavy an 
exploitation in each felling area, 

(vi) The felling rotation should either be made equal 
to the average number of years required for. 
trees of the lowest girth of the second class to 
attain the lowest exploitable size, or the fell- 
ing rotation should bea sub-muliiple of the 
exploitable age. 

The determination of the felling rotation and the corresponding division of the 
forest into coupes is essential to methodical working. Jn some cases, in India, the 
application of the selection method has merely consisted in the prescription of 
certain cultural rules without any annual coupes. Such plans miss the point: they 
do not serve what ought to be their chief purpcse, namely, the introduction of order 
into the working. 

3, Period for which fellings are prescribed,—The fellings 
should always be prescribed for one or more complete felling 
rotations as in that period they should pass over the whole 
area of the working-circle. 

4. Area to be operated on.—The area to be taken in hand is 
determined, as has been described for simple coppice, by. 
dividing the working-circle into as many areas of equal 
forest resources as there are years-or periods of years in the 
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felling rotation. There is, however, this difference that these 
areas are often—for instance in a mixed crop for which one 
species out of many is exploited—exceedingly large; so that. 
instead of each block containing a number of coupes, each 
coupe may, in some eases, include a number of blocks or 
compartments, 

5. Order to be followed in the fellings—The order of tbe 
fellings is of less importance in the selection method of 
treatment than in any other. It will, however, generally be 
convenient—and there will rarely be reasons for adopting 
another course—that the fellings should follow one another 
in regular order on the ground. 

6. The Possibility : Limitation of the fellings—The limitation 

of the material to be removed may be effected in several ways, 
viz. — 

(a) by cultural rules: the principal fellings being in 
addition limited to over-mature trees or to 
trees above a given exploitable girth ; 

(2) by prescribing, in addition to cultural rules, the 
quantity of material, to be felled, either by 
number of trees or by volume. 

(a) Fellings limited by cultural rules—The cultural 
rules prescribing the, method of making the fellings should 
be easy to understand and of general application; and they 
should also ensure that, as far as possible, more material 
than the forest produces will not be removed. Where the 
demand and consequently the fellings are very light nothing 
more is required than to fix the diameter below which trees 
must not be felled, or to limit the fellings to the removal, 
here and there, according to the principles of the selection 
method, of such trees as are over-mature or are above a 
certain girth. 

Such general rules sufficientiy limit the fellings where 
the crop is already constituted according to the selection 
type or where there is a good executive staff. But where, 
as often happens, this is not the case, there is danger of such 
simple rules being unintelligently or unscrupulously applied. 

To meet the difficulty it is well, when dealing with large irregular forest masses, 
to supplement, asin the following example, the general rules by bints or directions, 
conveyed in the “ Remarks” column of the dereription of each block, regarding the 
nature of the fellings to be made :-— 
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Description of Compartments. 

AREA IN ACRES. REMAEES, 
a4 
g aif, 
3 4/23]. Configuration ‘ 

3s i13|/2igs| $s and aspect, eels peanehs Suggestions as 
g Ble rsel a to fature 
B 3 2 |50/ 3 trea ment, ete. 
a Els ERS 

So |p lia 

102 | 32 | 26 |169 | Intersected by nu- |Granttic, Sandy|About one-fifth open} The mature trees. 
merous narrow-; clay; very| gtassy blanks,| on the edges of 
topped _ridges.| deep, with a few mature] blanks, as well as 
All aspects are ‘ ban, rai, Januri,| those on the open 

s represented, Gra- ete. Stocked por-| grassy slopes, 
s dients 28°—30°, tions contain) should be left as. 
ea Altitade 6,000 to Mature oaks and| seed-bearers: and 
a 6,300 feet, kokat, with afew; the few treos 
foc rai, ban, ayar, and| which can be 
S burans, except in| taken out should 

nalas where some| only be felled 
saplings are found.| along nalas. Grass 

! Nearly all old! blanks might be 
trees unsound, planted up, 

The cultural method of organizing selection-worked 
forests is especially applicable to the irregular and partially 
ruined condition so frequently to be dealt with in the forests 
of India, where enumeration surveys would often be waste 
of time and money. The method is also applicable to forests 
in which itis merely desired to retain the cover. In the 
latter case, the fellings would, of course, be limited to the 
removal of dead or decaying trees. 

But the method enforced in the manner explained 
above is attended with the drawback that there is no means, 
other than by personal inspection, of checking its correct 
application. The only extraneous control that can be 
exercised over its application is with regard to the 
area exploited; and all the prescriptions on this subject 
might be rigidly adhered to while the far more important 
cultural rules were being misapplied. Hence, where possible, 
it is always preferable to determine the quantity of material 
that may annually or periodically be removed with safety, 
and to limit the fellings to this maximum quantity while 
subordinating them to cultural rules. 

Thus the fellings might be limited to the removal of the exploitable or mature 
trees existing in the forest in the time which it takes to replace them. 

The numter of first class trees existing in the forest having been ascertained by 
enumeration, as well as the number of years required for trees of the lowest girth of 
the second class to attain the lowest exploitable size, the maximum number of trees 
which it may be possible (subject to sylvicultural considerations) to out annually may 
then be determined by dividing the former figure by the latter. 
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(b) Possibility fined by number of trees or by volume.— 
The number of trees or the volume of material which is to be 
felled may, when precision is required, be calculated in a 
variety of different ways. It will be sufficient here to indi- 
cate one or two practical methods, which have found appli- 
cation in India and élsewhere. Tie various methodsto be 
dealt with may be classified as follows :— 

Possibility by number of trees— 

(¢) Limitation of fellings determined by rate of 
growth ; 

(it) Brandis’ method. 

Possibility by volume— 
(it) The French method ; 
(:v) Von Mantel’s method. 

The prescription of the possibility by volume possesses 
the advantage that it secures a more equal outturn from 
year to year; but this in India is olten a matter of com- 
paratively small importance. On the other hand, the appli- 
cation of the volumetric method requires nice calculations 
based on exact measurement and enumeration of the whole 
standing crop; and'this difficult and expensive undertaking 
must be repeated periodically. For this reason, and because 
frequently in a mixed crop only one species is exploitable or 
only trees of large size are saleable, the volumetric method 
is in India under present conditions of forestry inferior to 
that of prescribing the possibility by number of trees. 

(4) Limitation of fellings determined by the rate of growth. 

It was explained, when discussing at pages 24nd 26 the 
formation of the growing stock, that, in anormal forest, 
the number of trees which attain exploitable dimensions in 
a given period practically represents the possibility of the 
forest for that period. As itis possible to estimate, for a 
short period in advance, the number of trees in a forest 
that will become exploitable and to determine with some 
accuracy whether the crop approaches the normal type or 
not, the principle may, in some cases, be usefully applied 
to. selection working in forests in which the trees can be 
enumerated. 

_, Suppose a forest in which trees of all ages are well represented and fairly evenly 
distributed, andin which the rate of growth is such that in the course of 30 years 
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irees of 42 feet girth attain the minimum exploitable girth-limit of 6 feet. In the 
course of 30 years all the trees now 43 to 6 feet in girth wonld be removed. Pro- 
vided, therefore, that trees of all sizes now from 43 to 6 feet girth were properly 
represented in the crop, and were felled as they attained to 6 feet girth, the annual 
possibility would theoretically amount to one-thirtieth of the total number of trees 
above 45 feet in girth standing in the forest. In practice since the exploitable size 
is a minimom only and since merely a portion of the forest is gone over aunually, 
a stock of exploitable trees has to be accumulated and the possibility is necessarily 
something less, as will be explained in the example given below. 

As an adjunct to cultural rules, and subject to such 
restrictions as common sense and knowledge of sylviculture 
dictate, the principle here sketched may often be applied with 
advantage. It may even, with some sacrifice of accuracy, 
be used to: limit the fellings in forests in which, for any 
reason, it is inexpedient or impossible to carry out 
complete enumeration surveys in advance of the working. 

In such cases, all that is necessary is to determine 
the average rate of growth of the principal species when 
approaching maturity and the length of the felling rotation, 
and to prescribe by asimple rule the proportion of the trees 
above certain dimensions growing in each coupe that may be 
removed in each felling. 

Thus, suppose that for the forest dealt with in the last example it were deter- 
mined to work over the whole area in ten years by aunual coupes of one-tenth 
of the area. Each of these coupes, 1t might be assumed, would contain about one- 
tenth of the trees growing in the whole area, so that to fell one-third (that is ten 
times one-thirtieth) of the exploitable trees in a coupe would be equivalent (as 
regards the number of trees felled) to the felling over the entire forest of one- 
thirtieth of the stems exceeding a certain prescribed minimum girth. This, 
however, pre-supposes that the accumulation of trees 6 feet in girth and over is 
such that the requisite number is available on one-tenth of the area and does not 
justify the felling of treés over 4 but less than 6 feet in girth. A rule, therefore, 
prescribing that there .will be felled each year on one-tenth of the area, in succes - 
sion, one-third of the total number of trees of frons 42 to 6 feet in girth growing 
on that area, provided no tree is felled before it attains the exploitab!e size, would 
in the restriction of fellings, have much the same effect as if the whole of the trees 
in the forest were counted in advance and the exact number to be felled each year 
were prescribed. 

It is unnecessary to discuss in detail either the errors 
involved in this method or the cases in which it is applic- 
able. There are undoubtedly many instances in which the 
method might be applied, and in which it would lead to 
better results than any attempt, with the means usually 
available in India, to enumerate in advance the whole stock. 

(i) Brandis’ method. 

The principle explained in the preceding paragraph 
may also, it is obvious, be applied tothe results of an 
enumeration of the growing stock made in advance of the 
exploitation, The namber of trees of each kind and size-class 
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and their rates of growth being known, it is possible to esti- 
mate with fair accuracy the number that will pass from one 
‘size-class to the next higher class, or that will become ex- 
ploitable in a given period of time. The average number of 
trees that will be available annually for felling during this 
period is thus known, 

As an example, suppose a forest ab present containing the following stock of 
exploitable trees, and in which the average anoual diametral increase of the stems 
when approaching the exploitable size of 2 feet in diameter is 0°2 inches — 

Class I over 24 inches in diameter . 7 24,741 trees. 
» IL 18 inches to 24 ,, ‘ . 17,867 ,, 
» 11 , Tes - « « 19467 ,, 
ee ie 12 4 ‘s . oe) (198,827, 
we below 6 ,, Be . «968,000 ,, 

In the course of 30 years the growth in diameter of the larger trees will be 0-2 x 
30=6:0 inches. Consequently in that time the trees of Class 11, now 18 inches to 
‘24 inches in diameter, will be replaced by those in Class III: they may therefore be 
removed. Most of them will have attained the exploitable diameter, but a certain 
number being suppressed or crowded out may, unless felled while still below the ex- 
ploitable size, be ultimately unutilisable. Assuming, therefore, the stock to bs com- 
plete and normal, we may theoretically fell in the course of 30 years, without exceeding 
the possibility, all the trees now io Class I and II, that is to say, 24,741 + 17,867 = 

42,608 trees or at the rate of “20° — 1,490 trees a year. 

In the preceding remarks it has been assumed that the 
crop contains a sufficiency of trees of the lower age-classes. 
But in a forest where, for example, most of the trees are 
matured or are approaching maturity—and this is the condi- 
‘tion of crops which have not been worked or have been much 
underworked—fellings determined in this manner would 
remove in a single period not the possibility but practically 
the whole forest capital. J 

In India it has sometimes been the practice to base the 
calculation on the number of trees already exploitable, and 
to limit the annual fellings to this number divided by the 
number of years in which all the stems in the next lower 
size-class will become exploitable. Thus, in the above 
example, the annual fellings might be limited to 24,741 
divided by 80, or to 825 trees. 

In other cases, where the younger age-classes are suffi- 
ciently well represented, the possibility has been arrived at 
by dividing the exploitable trees together with a proportion 
of those to become exploitable during the felling rotation by 
the number of years in that rotation. 

The calculation can, however, be made in a less crude 
fashion. Supposing that the ages are evenly graduated, 
the average number of trees that can attain exploitable 
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dimensions each year in the immediate future is the total 
number in Class II {the size-class next below that of which 
all the trees are exploitable) divided by the number of years 
required for trees of the lowest dimensions of this class to 
become exploitable. This is then the possibility of the crop 
for the time being; aud it must be estimated—from the 
average production of other similar forests for instance— 
whether the result so obtained is above or below the normal 
or potential possibility, and the number of trees to be felled 
should be increased or diminished accordingly. With. a 
view to estimating whether the age-classes are suitably 
graduated or not, the number of trees in Class II may be 
compared with those in the lower and higher classes, Finally, 
as regards the sufficiency or insufficiency of the stock already 
exploitable,.it must be remembered that, ina normal forest in 
which the age-elasses occupied equal areas, there would be no 
trees above the exploitable size on the ground immediately 
after felling, and only one year’s growth immediately before 
the next felling. In a selection-worked forest, owing to the 
trees of different ages being distributed all over the area, 
this would only be the case where the whole area of the forest 
was worked over each year, Ordinarily, however, as already 
explained, the entire forest is gone over ina number of years ; 
and consequently it is only on the portion of the area felled 
over twelve moaths previously that there is one year’s 
growth of exploitable trees, on the next area there is two 
years growth, on the next three, and so on up to the limit of 
the felling rotation. Knowing, therefore, the number of 
trees of Class II which annually attain exploitable dimensions, 
we can calculate the normal expioitable stock and thus ascer- 
tain whether the actual exploitable stock is sufficient, insuffi- 
cient or superabundant relatively to the stock in Class II. 
If superabundant, the excess can be utilised at once or in 
several years according as the lower stages of growth are 
sufficient or insufficient. If insufficient, less than the normal 
possibility should be removed. 

The crop already taken as an example will serve to illustrate this method of 
analysis. The-number of trees below exploitable dimensions, 18 to 24 inches in 
diameter, being 17,867, the greatest number of trees (the 24,741] trees over 24 inches 
being already exploitable) which can attain exploitable dimensions each year in the 
immediate future is 17,867-+-30=596 trees. This number, divided by the wooded 
area of the forest expressed in acres, would give the average annnal production of 
exploitable trees per acre. Assuming this area to be 1,200 acres, the average annual 
production per acre would be 596-+-1,200=0'6 trees, It would be possible to compare 

this figure with that of otter similar forests, and thus to ascertain whetber the 
production was above or below what it ought to be. We will suppose that it is found 
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to be considerably in defect. It would follow that the forest is deficient in trees of 

Class II, and also it would appear of Class 111, as the number is about the same. 
Class IV would, however, appear (a rough approximation only is possible) to be well 
represented, and so would Class V. It may, therefore, be accepted that during (we 
will assume) the next 60 years, until the crops of Class IV begin to be exploitable, 
the fellings must be made with caution ; but that the crop will be thereafter fairly 
complete if not altogether normal. This interval of 60 years is in fact a preparatory 
period during which a provisional plan is required. 

As regards the sufficiency or otherwise of the existing exploitable stock, we will 
suppose the felling rotation adopted to be a very long one, say 30 years, and that the 

whole area is sub-divided into 30 portions each approximately equal in extent. Every 

year there would pass from Class II into Class I and become exploitable something 

less,than 596 trees, or on one-thirtieth of the area a“ =19 trees. Consequently 

immediately before the commencement of the second felling rotation and ever after 
the exploitable stock on the ground would be :— 

On the area felled over 30 years before, 30x19 trees. 

” Y » 29 ”? 29x19 5, 

” ” ” 28 9 28x19 ” 

etc., ete., etcy 

a ” » 2 ” 2x19 , 

” » * ” 1 » 1x19 ,, 

The total number of exploitable trees left standing would therefore be— 

19x (30+29+...+2+1) = 8,836 trees. 

Therefore the surplus stock is 24,741—8,835 = 15,906 trees. 

As, however, the crop is defective in trees of Classes II and III, this surplus 
ought, if the trees can be preserved in a healthy condition, to be utilised during the 
whole of the preparatory period of 60 years. It would, therefore, be only permissible 
to fell 15,906-+-60= 265 trees of the surplus stock each year or, in all, 265+696, 
= 861 as a maximum each year. 

The foregoing discussion, as to the sufficiency of the stock already exploitable, 
proceeds on the assumption that the stock of trees in ClassII is normal. But suppose 
the maximum number of trees becoming exploitable each year, wvzz., 596, is below 
the normal production which should annually be about one tree an acre or 1,200 trees 
in all. In this case it would be desirable to preserve onthe ground a corresponding 

stock which would be, with a felling rotation of 30 years, 72° {30+29+....1 }= 

Ai? {8041 je =18,600. Here sgain it would only be permissible to fell 

(24,741—18,600)-+-60=102 trees of the surplus stock each year during the prepara- 
tory period; so that the fellings would be reduced to 102-+-596=abont 700 trees a 
year. Again it might be that the exploitable stock is deficient. If there were only, 
we will suppose, 4,741 instead of 24,741 exploitable trees, and the stock required 
were, as in the last case, 18,600 trees, the forest would be very deficient in mature 
stcck. Inthe course of 60 years, the exploitable stook should be augmented by the 

difference 18,600—4,741 =13,859 trees, or atthe rate 88 =231 trees a year. 

In such a agse, the number of trees in Class JI remaining the same as before, there 
ought rot to be felled each year more than about 696—231—=365 trees. 

(iit) The French method. 

The method last described meets the difficulty, so frequent 
in India, involved in calculating the possibility of a mixed 
crop containing only one or two saleable species, such as the 
teak forests of Burma, the deodar forests of the Himalaya, 
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and many others. The more accurate methods employed in 
European forestry are not intended for such forests, and it is 
a question whether they can be made use of except where 
the whole crop is saleable. 

The simplest and most satisfactory of these European 
methods is the one which was first introduced into France 
in 1888, and it has since then been applied to a large 
number of hill forests, treated under the selection system. 
‘This method is based on considerations similar to those which” 
influence the determination of the possibility of regular high 
forest, composed of properly graduated series of crops of all 
ages up tothe number of years comprised in the normal 
rotation. These crops may be classed under one of three 
groups, each of which would obviously occupy one-third 
of the total area, viz.:— 

I.—Full-aged crops, of which the ages will range’ 
downwards to two-thirds of the total number 
of years comprised in the exploitable age, 

II.—Medium-aged crops, of which the ages will range 
from wto-thirds to one-third the number of 
years in that age. Oi) Sogel 

TiI.— Young crops, aged less than one-third the-num- 
ber of years in the exploitable age. 

It is evident that, in a regular high forest so stocked and 
in which the elements of production are everywhere identi- 
cal, a sustained yield will be assured if each group is in its 
turn regenerated during one-third the number of. years in 
the exploitable age. The annual yield can, therefore, be 
determined by dividing the volume of material contained in 
the full-aged crops, with the addition, if possible, of its 
increment up to the time of felling, by the number of years 
in one-third of the exploitable age. When a forest does not 
contain crops of all ages covering equal areas, it may be 
necessary to make transfers from one group to another, so 
that the areas to be exploited in equal intervals may be 
equalised. 

If for a regular be substituted a selection-worked high 
forest, it is still possible, notwithstanding the apparent 
irregularity of the latter, to distinguish in it these three 
groups, namely, of full-aged, medium-aged and young 
crops. But the areas respectively stocked with these three 

H 
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groups, instead of forming compact blocks, are scattered and. 

intermixed in the most irregular manner throughout the 
forest. It is usually impossible to ascertain what area each 
group occupies ; so that it is necessary to determine whether 

the volumes of material in each group are in normal pro- 
portion to each other. It has been ascertained that; ina 
normally-stocked high forest divided as explained above 
into three age-groups, the volume of material in the crops 
of the second group is equal to three-fifths of the volume of 

the crops in the first group.* 

Therefore, whenever in a selection-worked forest the 

volume of the material in the group of~full-aged crops 
exceeds by two-thirds the volume of the group of _medium- 
aged crops it may be admitted that these two groups cor- 
respond to the two similar age-groups of a normally-stocked 

high forest; and if it is arranged to exploit the group of 

full-aged trees in one-third of the number of years corre- 
sponding to the age of the exploitable tree, there should be 
no decrease in the yield during the following period when 
the trees which at the outset constituted the group of 
medium-aged crops will be felled. Furthermore, all risk 
of overfelling may be avoided by omitting to take into 
account the increment of the full-aged crops during the 
period prescribed for their exploitation. 

In practice it is convenient to base the classification on 
some more easily ascertainable factor, such as the circum- 
-ference or diameter of the trees, and thus prescribe the 
maximum size for trees in the groups of medium-aged and 
young crops. Usually the operation can be still further 
simplified by determining the size corresponding to the age 
of exploitability, and by assuming that the full-aged and 
medium-aged crops comprise respectively trees exceeding 
two-thirds the size of the exploitable tree, and trees from 
one to two-thirds of that size. The method is very easy to 
apply in calculating the yield of -selection-worked forests. 
First, the age of exploitability and the circumference or 

That this is very approximately correct may be seen from Jig, 38, page by actuall 
counting the rectangles representing the neodngtaon: or in a similar dears sedate the 
average annual growth per acre to be uniform and equal from year to year. If “a” be the 
area, “v” the average annual production per unit of area, and “r’’ the number of years in 
the exploitable age, the volume of wood in the first group would be— 

Iv + rv a ee 
betrr x33 and in the second group Ans x 2 

3 
Hence Volume of wood in first group _ 2+1 

Volume of wood in second group +3 
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diameter corresponding to it should be determined. Next, 
a valuation survey should be made and the trees and their 
volumes classed as follows :— 

I.—In the group of full-aged crops—when they aro 
more than two-thirds the size of the exploit- 
able tree. 

_II.—In the group of medium-aged crops—when they 
are between one and two-thirds that size. 

There is usually no need to count the trees which should 
be placed in the group of young crops. 

If, when the classification is effected, itis found that the 
total volume of trees in Class I is greater by two-thirds than 
the total volume in Class IJ, it may be assumed that the 
rops are in the normal proportion. In this case, it will be 
understood from what precedes that a sustained yield will 
be assured if the possibility is calculated from the volume of 
the full-aged crops divided by one-third the number of years 
in the exploitable age. Since no allowance is made for the 
increment, it may safely be assumed that the yield so cal- 
culated need never be reduced in subsequent revisions of 
the possibility. 

But the normal proportion of 5 to 8, between the vol- 
umes of full-aged and medium-aged crops, will not often be 
found to exist in India. There may be— 

(a) excess of full-aged crops, or 

(2) excess of middle-aged crops. 

Where the volume of the old crops is abnormally large, 
the condition of the smalles: trees in the full-aged crops 
‘should be examined with a view to ascertaining whether it 
will be practicable to keep these stems standing till the 
medium-aged crops are exploited. If it appears that this can 
ibe done, a portion of the full-aged crops should be placed in 
the group of medium-aged crops. In other words, it should 
be sought to make good the deficiency of medium-aged crops 
by adding a given amount of wood from the full-aged crops. 

Where the volume of medium-aged crops is in excess, it 
‘should be ascertained whether the largest trees inthe medium- 
aged crops cannct be exploited during the period assigned 
for the felling of the full-aged crops, and it should then 
be sought to supply the deficiency of full-aged crops by 
dransfers. rs 

H2 
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When the possibility has been determined, the length of 
the felling rotation, during which the whole forest will be 
gone over by the selection fellings, should be fixed. In the 
present case it should, however, be one-third or a sub-multiple 
of one-third of the exploitable age. 

To this method of determining the possibilily of selection-. 
worked high forests the following advantages are ascribed :— 

(a) It allows the possibility to be fixed according to 
the state of the crops on the occasion of each revision of 
the working-plan, 

(b) It tends to introduce the normal proportion between 
the ditferent age-classes or size-classes of trees, 

(c) It helps to secure a sustained yield, so far as the 
composition of the forest renders this possible. 

(iv) Von Mantel’s method. 

The possibility-under Von Mantel’s method is calculated 
by the use of the formula: Annual Yield is equal to the Real 
Growing Stock of the forest divided by half the number of 
years in the exploitable age. This furmula is based upon 
the idea that the real yield must have the same proportion. 
to the real growing stock as that existing between the normal 
yield and the normal growing stock.* 

‘Let us suppose it has been ascertained by measurement. 
that the growing stock on the ground amounts to 600,000: 
cubic feet, and assuming that the exploitable age has been 

estimated to be 1L€0: there would be felled each year 20.000 
160 

or 7,500 cubic feet of wood. a 

%. Nature of the fellings.— Whatever system be adopted in 
order to calculate the possibility, whether this is expressed 
by cultural rules, by number of trees, or by volume, the- 
fellings should be prescribed in a simple manner and aucord- 
ing to the principles of the selection method. The manner 
in which the marking of trees for felling is to be carried out. 
should be clearly laid down: the conduct of the fellings 

* That is, Real Yield : Real Growing Stock :: Nor i : i Pe event Slee es : tie i Yield : Normal Growing Stock. 
r, Real Yield =o nal Growing Stock ~eal Growing Stock. ‘ut, as expluincd on 

page 24, when discussing the calculation of the normal growing stock, the Normal Growing - : 4 exploitable age , . - Stock is equal to the Normal Yield x ~“*—--——=.._ And, consequently, the Real Yield 

Real Growing Stock 
becomes equal to “FP aaploitablesse 
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being usually embodied in a set of rules, which will 
naturally vary with the local conditions to be found in the 
area dealt with. 

It is usual to indicate in the description of compartments the s;lvicultural 
requirements of ea b portion of the area, 

In drawing up such rules the following rough draft may be found applicable to 
the special conditions prevailing in many Indian high forests :— 

(1) No sound tree under... . . *feet in girth measured at breast-height 
may be felled unless it shows eigns of cessation of growth, over- 
maturity, unsoundness, or of other defects, which make it probable that 
it will never attain exploitable dimensions ; an] it shoul! then only be 
felled if its retention is not indicated ou sylvicultural grounds. 

(2) Sound trees of prescribed dimensions should not be fel'ed so close togather 
as to cause large blanks. 

(3) When any tree shows signs of premature decay and its removal would, io 
the opinion of the executive officer, be advantageous, it may be felled 
even if it has not attained the prescribed dimensions. 

(4) Iso'ated seed-bearers should on no account be felled unless there is suffi- 
cient crop of roang growth on the ground, and it is desirable to. clear 
away the cover from them, 

(5) Dead. trees should be worked out along with the green trees marked on the 
areas. 

_ Bat it should be prescribed whether deai trees of exploitable size are to count 
against the possibility or not. 

In addition the general rules for the applicition of these 
principles of the selectioa system should, where necessary, 
be supplemeated by cultural prescriptions for each compart- 
ment. 

8. Restoration of an incomplete crop.—It is of frequent 

occurreuce that the crop to be dealt with is so abnormal that 
the selection method, pure and simple, cannot be directly 
applied to it. In such cases the crop should be subjected to 
fellings regulated by cultural rules, in the manner already 
explained, until the forest capital has attained the necessary 
composition. 

The length of period’ in which the restoration may in practice be made can 
genera'ly be determiaed from an inspection of the crop. At most, an enumeration of 
the sound stock in the forest, and a determination of the rate of growth of the 
ptincipal species, ae required. In cases of restoration the fel.ings of mature sound: 
trees would be made with great moderation, and be strictly limited to the removal of 
such stems as were over-inature or aporoaching decay. O.herwis:,if ali trees were 
removed as they became exploitable, the object sought would be defeated tecanse the 
wood capital on the groand would not increase. It is of e-pecixl importance to note 
this, because by t..e lipse of time there would be more soind trees to fell aud fewer 
unsound. There is then temptation to fell the sound tree. and to neglect the uneound. 
Tis shou'd be carefully guarded against if the restoration feilinzs are to have the 
desired effect. 

It not infrequently happens in India that the demand 
for timber is so uncertain and so unequal that if fellings 

* Here enter minimum girth of exploitable tree. This may vary for differont parts of 
the forest, being reduced for lvealities where, owing to unfavourable conditions, trees are 
not expected to reach such large dimensions. 
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in fixed areas were prescribed in advance the material cut 
could not be sold. It has been sometimes sought to get 
over this difficulty by prescribing the areas to be taken in 
hand each year, leaving the executive officers to make the 
felling heavy or light according to the demand at the time. 
This, however expedient it may be from a revenue point of 
view, is nevertheless sylviculturally a faulty system. Theo- 
retically the state of the crop determines the nature of the 
felling. The object of restoration fellings during a provi- 
sional rotation is to assist in bringing the crop to its normal 
condition. To regulate the intensity of the fellings by the 
demand might have just the contrary effect, and might 
defeat the chief object which the plan should have in view. 
In practice, however, it would often be mischievous to fell 
trees which might be profitably disposed of hereafter. The 
conditions of each case must be weighed ; and it may some- 
times be advisable to confine the restoration or improve- 
ment fellings to the trees least capable of improvement, 
leaving other stems, which in strictness ought to be removed, 
for possible sale in the future. 

The transformation fellings should be prescribed by area 
in the manner already explained for fellings regulated by 
the cultural method. 

8ecTION IX.—THE WORKING SCUEME. AND THE CALCULA- 

TION OF THE POSSIBILITY UNDER THE METHOD OF 
SUCCESSIVE REGENERATION FELLINGS, 

1, General working scheme.—The essential cultural feature 
of this method consists in the gradual removal, by successive 
fellings over definite and limited areas, of the crop to be 
regenerated. While this regeneration by successive fellings 
is proceeding, the crops which have been or have still to be 
regenerated are subjected to cleanings and thinnings. The 
principal or regeneration fellings are prescribed usually by 
volume, though in special cases, where an absolutely equat 
volume return is not desired, the possibility may be expressed 
by number of trees, In the former case, the pcssibility in 
cubic feet having been ascertained, as many trees as are 
found to yield this volume are removed wherever, in view of 
the state of the crop, this is required for sylvicultural 
reasons. 

2 The possibility—(a) Volumetric method.—Formerly the 
volume of material to be removed annually was determined 
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by the volumetric method, which consists in calculating the 
total volume of wood produced in an interval of time 
equal to the exploitable age, and by dividing this total by the 
number of years in that age. The method is still sometimes 
employed. 

The manner in which the calculation is effected may best be explained by an 
example. Suppose a forest of 1,600 acres, which it is wished to exploit at 120 years, 
divided into compartments or cultural sub-divisions each containing a crop of an uni- 
form age. The exploitable age would be divided into, say, four periods of 30 years 
each, and the area, provisionally, into four corresponding blocks, the first containing 
the crops above 90 years old, the second those of 60 to 90 years, the third those of 
30 to 60 years, and the fourth those below 30 years, 
Thus :— 

1st Block. 

Compartments 1 and 8 88 acres, 130 years old. 

” 2, 3, 5 184 ‘ys 120 ” ” 

” 7 4and 9 68 ” 110 ” wy 

‘ 6 and 11 84 Id: 

tha 7 48 ” 90 ” ” 

And so on for the other blocks. ‘This preparatory classification having been effected, 
the volume of material in each compartment is calculated, and to this volume is 
added the estimated future increment up to the time when the compartment will be 
regenerated, that is to say, 15 years’ growth (the mean of the 30 years during which 
all the compartments would be regenerated, some at the beginning, some at the 
end of the period) for the compartments forming the first block, 45 years’ growth: 
for the compartments forming the second block, 75 for those forming the third 
block, and 105 for those in the fourth block thus:— 

let block, actual volume 1,386,000 c. ft. estimated growth 15 years, 210,000 ¢. ft. total 1,596,000c. ft.. 

ond * vy 393,000, Bs 45 720,000 ,, vy 1,113,000 4, 

8rd ” " 435,000, te 75 4, 1,245,000 ,, ,, 1,680,000 

4th ” " 262,000, ” 105 ,, 1,419,000 ,, ,, 1,681,000 ,,. 
—— 

Total « 6,070,000 «, it, 

——_— 

Consequently, the total volume to be felled during the first period of 30 years, after 
which the calculations would be revised, is 6,070,000+-4=1,517,600 cubic feet, and 
each year 1,517,500+-30= 60,583 cubic feet. The permanent plan wonld then be drawn 
up by allotting, to the first block, to be regenerated during the period of 30 years, a 
sufficient number of the compartments containing the oldest crops to furnish, includ- 
ing future increment, 1,517,500 cubic feet of material. As the compartments tempo- 
rarily included in the first block will furnish 1,596,000 cubic feet, certain crops 
should now be allotted to the second block instead. There would then be felled each 
year during tke period, in the compartments forming the revised first block, 50,583 
cubic feet of material. During the first period, thinnings would be carried out in 
the compartments of the otker blocks until the end of the 30 years, when the compart 
ments in the second block would be taken in hand and dealt with in the same way. 

This method of calculating the yield is now, owing to the 
difficulty of accurately estimating for long periods the future 
growth, seldom used except in certain parts of Germany 
where, however, numerous improvements have been 
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introduced in the manner of verifying the possibility and in 
graduating the age-classes, These modifications are, however, 
too complicated for adoption in this country, where indeed. 
the method is not generally suitable in present circumstances, 
owing toits complicated nature, its uncertain results, the 
frequent revisions necessary, and above all the irregular 
nature of most of the crops dealt with. 

(b) Mixed method.—The volumetric method has been 
generally replaced by a simplified form, known as the 
mixed method, the essential feature of which is the two- 
fold and simultaneous division of the exploitable age and 
the area into corresponding portions. In other words, 
instead of calculating the future growth of all the crops up 
to the time of felling, the total area is divided into a 
number.of equiproductive blocks, and the exploitable age 
into a similar number of periods during which each block 
isin its turn to be regenerated. The yield of that block 
which is about to be taken in hand for regeneration is 
then caloulated. , 

Thus, in the example already taken, instead of calculating the future growth of 
the cropain all the blocks, and then making transfers from one block to anotber so 
as to secure an equal yield throughout, the forest area is partitioned off into four 
blocks, each about 400 acres in extent or each of equiproductive resources. 

Thus, block I would contain the mature crops. 

It is i large pole crops. 

WI ds ns younger pole crops. 

IVs, ~SsYoung growth, 

: In this partition the size of each block, where the elements of production were not 
uniform, would be enlarged or reduced, as the case might be, so that all might’ even- 
tualiy yield about the same quantity of material. Theyield of the first b!ook only 
would then be calculated. Tnis would be done, as in the previous example, by adding 
to the material in the ground estimated growth during half the length of the period 
-—in this case close on 15 years—and by dividing the total so obtained by 30, the 
number of yeays in the period. The future growth is obviously taken as the 
average growth of the whole for halfthe period only; because some of the crops 
would be exploited at the beginning and some at the end of the period. 

Or, when an equal annual volume yield is notessential, the possibility may in 
some eases be expressed in number of trees by dividing the nurnber of trees in the 
periodic block to be first regenerated by the number of years in the period. 

The trees in the block under regeneration would, as 
already stated, be generally removed gradually in several 
successive fellings. The first, the preparatory or seed 
felling, would be made with the object of opening out the 
canopy so as to obtain young seedlings sufficiently lighted 
for proper growth. The extent to which this felling should 
interrupt the cover would depend on the species constituting 
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the seedlings, the nature of the soil, and the climatic con- 
ditions. Where the cover was only slightly interrupted, 
the felling would be said to be close; otherwise it would be 
an open seed felling. When the crop of seedlings became 
fairly complete, the young plants, having reached a certain 
age, would require more light. This would be effected by one 
or more secondary fellings. A final felling, to remove the 
trees not cut in the secondary fellings, would be made when 
the soil was fairly covered with young growth in the thicket 
stage and had nothing to fear from complete exposure. 
During the interval between the first and final fellingsthe. 
young seedlings would be carefully fostered by cleanings. 
These would be made principally with the object of removing 
or retarding the upward growth of the more vigorous but 
valueless species, which nearly always invade the ground 
and threaten the existence of the more important kinds, 
The sleanings would be followed by thinnings, to be con- 
tinued until the crop was almost mature. In the blocks 
containing medium-aged crops not yet under regeneration 
thinnings would also be carried out, and where, as often 
happens, over-mature trees were scattered through the crop, 
these would be removed. The thinnings would be made with 
a view to preparing the crop for regeneration during the 
period assigned by the plan for that purpose, and generally 
with the object of favouring the better trees by the timely 
removal of less promising stems. Thus,in the block to be 
regenerated in the following period, only dead and decaying 
trees would be removed, while in those blocks which were 
not to be regenerated for a considerable time, all trees over 
a certain size or age, up to the limits of the capability of 
the forest, might be felled, provided their removal was 
sylviculturally desirable in the interest of the trees of the 
future. 

This is an outline of the manner in which the method 
of successive fellings is organised when applied to a forest in 
which crops of all the different age-classes exist in the 
requisite proportions. It rarely happens, even in Europe, 
where the forests contain distinct age-classes, that - the 
method can be directly applied without some deviation from 
the ideally correct or normal treatment. Generally speaking, 
in order to form the periodic blocks of compact shape and 
fairly equal area, it is necessary to include in them crops 
which must be regenerated out of their turn so to speak. 
An example of such a proceeding is here given; but obviously 
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the variations, which circumstances may render necessary’ 
in applying the method, are endless. 

Example of the general working scheme for a forest of 1,786 acres treated as- 
high forest by the method of successive fellings and thinnings under a rotation of 
150 years divided into five periods of 30 years each. 

AREA TO BE TAKEN IN HAND. 

Period in 
c t which to be . REMABES, 

No, Blocks, aente ; Acres, Eemenereenl, 
included. 

Al -| 54 The compartment CE 
: has already been  re- 

I | Deota -<|Bl . 87 1900-1929 generated and contains. 
l only young scedling- 
C1 | 214 . growth. 

A2 -| 67) 
(|Chansil . 
| B2 -| 149 | 

TI 4 1930-1959 
{ C2 -{ 105 

Noranu | 
D2 F 33 |) 

A3 -| 158 

JIL | Datmir .</B8 -| 117 1960-1989 

\|C3 . 80 

A4 -| 189 

IV |Bamen .<'B4 ; 68 1990-2019 

C4 -| 100 
C5, though placed in 
the Bth block, contains 
mature high forest, 
which it will be neces-- 

Ab o| 205 sary to fegenerate in. 
the first period, and to- 

V |Sahlra .<|BS5 «| 118 2020-2019 exploit a second time 
in the fifth period. 

C5 i 44 
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“Working scheme for the first period of 80 years, 1900 to 1929. 

AREA TO BE TAKBN IN HAND. 
Ages of 

; stops in Natnve of fellisgs to REewaRxKs, 

Betti Compartments, Areas. 1200: be made, 

I,— Fellings by volume. 
I ie 1. 64 140, Regeneration fell-| The fellings by volare 
¥ Bil, 87 | 130{ irgs by volume,| comprise seed or pre- 
2! CO 5. 44] 150] 35,893¢.ft.ayear| paration fellings, se= 

: during the firatten| condary and final fell- 
185 years until the first] ings. The actual volome 

revision of the| of wood in compirt- 
possibility. ments to be subjected 

toths: fellings is. 
828,300 c. ft. Adding 
the estimated growth: 

Tl—Area fellings. dur'ng 15 years (one-- 
half of the period, as 
sore fellings will be: 
made at the beginning: 

A 2. 176 | 125 | Finalthinnings by} and some atthe. 
Il Ba2. 149 | 110] one-fifteenth of! endof the period} at 

c 2. 105 86 | the area (81 acres| the rate of 2 p2r cent. 
D2. 33 | 90] a year) repeated] a year, or 248,490 c. ft.. © 

twice during the| the total volune is 
468 period. 1,076,790 c. ft. There-- 

fore, during each year 
A 3, 153 80 | Thinnings by one-| of the period there may 

III {8 3. 117 75 | tenth cf the area| be felled 1,076,790-- 
c 3. £0 70 | (71 acres a year) | 30=36,898 c. ft. 
A 4. 189 50 | repeated three | Or, the total number of 

IV { 4. 68 65 | times during the| exploitable trees in the 
C4, 100 40 | period. periodic block I + the 

number of years in the 
707 period will give tke 

annual pcssibility by 
: number of treee. 

v { Ab. 205 6 | Cleanings according] The possibility will be: 
Bob. 112 15 | toculturalrequire-| revised at the end of 

TC. a 214 16 | ments. ten years. 

631 

8. Pericd for which the fellings are prescribed —The fellings 
in this method are prescribed for one period only. The 
length ef this period, which is a sub-multiple of the exploit-. 
able age, should be long enough for the seedlings of the 
principal species to establish themselves completely. 

4, Area to be operated on.—Except in the modifiel method 
subsequently mentioned, the area to be taken in hand each 
year or sub-period is not prescribed for the principal fellings. 
These are, it will be seen, prescribed by volume or by 
number of trees 4nd may be made wherever required in any 
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part of the poriodic block to be regenerated during the first 
period, though the ord-r in which the compartments should 
be taken up for regeneration is usually indicated. Selection 
fellings ani thinnings are prescribed by area in the usual 
manner. 

The order to b> followel and the nature of the fellings to 
be made require no further explanation. 

5. Modifications of the mixed method.—Several modifications 
hive been introduced in France into the application of 
the method of successive fellings. The principal of these 
consists in tie establishment from the first of annual coupes, 
instead of leaving the position of the coupes to be fixed 
from year to year by the controlling officers, according to 
cultural requirements. The whole area is divided off into 
as many permaneat annual coupes as there are years in the 
exploitable age. The coupes are made fairly equiproduc- 
tive, by deduct‘on of blanks and by assessing the fertility 
of the great natural divisions of the forest in the manner 
already explained for coppice, The coupes being formed, 
the preparatory or sxed fellings are then prescribed by 
area, one of the coupes being taken in hand each year fo: 
this purpose. The sime system is followed with regard 
to the thinnings aud cleanings, which are male by area 
in rezulir succession in one of the annual coupes. But the 
basis of area has to be somewhat departed from as regards 
the secondary and final fellings which depend on the state 
of reproduction and on the development of the seedling 
crops. These fellings must be regulated by volume as in 
ihe o'd method, and for this purpose the coupes in the 
block under regeneration are grouped together, and the 
volame to be felled each year ia this block is then calculated 
in the manner already explained. 

6. Application of the method of successive regeneration fellings 
to irregular crops.—None of our Indian forests could be sub- 
jected directly, in their present condition, to the methoi of 
successive feliings, as they do not as yet contain definite 
groups of age-classes. Should it be decided to apply the 
method to any of these forests, it will, therefore, first be 
necessary to transform the crop into one of the type required, 
that is t) say, one containing a regular series of age-classes, 
For this purpose the first thing to be done is to lay down 
the general frame-work of the plan according to the method 
of successive fellings which it is hoped eventually to apply. 
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The general working scheme would be framed and the circles. 
and periodic blocks or coupes corresponding to this frame- 
work would be laid out. Until this is done, and the place 
which each portion of the forest will occupy inthe final 
scheme is known, the cultural rules to be applied to each crop 
cannot be prescribed. The general working scheme gives the 
order in which the various portions of the working-c'rcle are 
to be taken up for transformation during each successive 
period. The formation of the working-circles is not a matter 
of difficulty. A correct gradation of ages is Ly by pothesis 
unobtainable. The duration of the provisional plan for the 
transformation of the forest would be equal to the exploit- 
able age of the forest which it is sought to constitute, and 
would be determined in the same way, that is to sry, it 
would depend on the size of the explnitab!e trees and on the 
rates of growth. The periodic blocks would consist of a few 
great natural divisions of the forest, chosen so as to furnish 
more or less equal material during corresponding sub-mul- 
tiple pericds of the exploitable age. Inceed, the general 
scheme is usually very obvious and well defined. When it. 
has been thus drawn up, two classes of cperations will be 
required, namely, (1) transformation fellings in those por- 
tions of the forest which are to be first regenerated, and 
(2) modified selection fellings elsewhere. 

The transformation fellingsdo not usually differ very 
materially, at least in principle, from ordinary successive 
regeneration fellings; but their execution will depend more 
markedly on the nature of the crop, and it will be necessary 
to change the manner of applying them from place to plece 
according to the irregularities met with. Where reproduc- 
tion is abundant, they will simply remove the mature trees. 
in whatever way is required, so as to leave room for the- 
young growth to develop. Where there is little or no young 
growth already established, it will be sought to obtain 
reproduction in the ordinary way by successive fellings,. 
preparatory or seed, secondary and final. The selection 
fellings to be carried out in the blecks to be regenerated 
later on offer no difficulty. The trees to be removed will be 
such as cannot maintain themselves in a sourd state until 
the crop in which they grow reaches its turn for regeneration. 
Knowing the length of the rotation and the rates of growth, 
the question is easily determinable. Thus, where the 
exploitable size of the trees is 24 inches in diameter, with 
a rotation of 120 years, and a rate of growth of 10 years for 
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each inch of radial increase, all trees above 12 inches in 
‘diameter might be felled in blocks or coupes in which 
regeneration fellings will not be made during the following 
60 years; while in those blocks which will come under 
regeneration io, say, 80 years, only absolutely unsound trees, 
orat any rate trees well over 18 inches in diameter, would 
be felled. The selection fellings would in other respects be 
‘conducted asin ordinary selection worked forests regulated 
by area according to the cultural method. 

The trarsformation fellings would be regulated by volume 
or by number of trees in the manner already explained. 
Tne selection fellings would, on the contrary, be applied 
by area according to cultural rules, with or without a limit 
as to the number of trees to be felled. The general working 
-scheme will be drawn up absolutely as already explained. ° 

Section X.—THE WORKING SCHEME UNDER THE GROUP 
METHOD. 

1, General description—This is merely s, modification of the 
-method of successive fellings. All the calculations connected 
with the manner of prescribing the possibility, etc., are iden- 
tical inthe two methods, and the gradual exposure of the 
young seedlings is secured by means of two or three successive 

regeneration fellings. ‘These successive fellings are, however, 
in the group method all made simultaneously by groups, 
that isto say, wherever a patch of seedlings is already 
established it is at once exposed in greater or less degree to 
the climatic influences. Where seedlings co not exist, the 
-cover is opened out with a view to their establishment. The 
‘method in fact amounts to this that the volume of material 
to be felled annually in the block under regeneration having 
‘been determined,. this volume is felled by patches or groups 
wherever a group of established seedlings exists or is desired. 
‘The patch is then enlarged, or new patches are opened out 
4rom time to time as the area covered with established secd- 
lings extends. The method is applied in exactly the same 

way as the method of successive fellings, and comprises 
-similar cleanings, thinnings, and eelection fellings, 

Section X{.—ToUE WORKING SCHEME UNDER THE PASTORAL 
METHOD OF TREATMENT, 

1, Areas to which applicable—There are many tree-clad 
lands in India under the control of the Forest Department 

‘which cau be profitably utilised only by the pasturing of 
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cattle, and which, in the interests of the community, should 
be devoted to the production of fodder. Such areas require, 
however, to be placed under forest treatment, with a view to 
‘the preservation of the trees whose roots penetrating to 
deeper and fresher soil maintain active vegetation in the dry 
season, thus enabling the overhead cover to protect and 
‘conserve the shallow-rooted grasses which would otherwise 
‘inevitably succumb. 

As cases in which the pastoral method may have to be organised, there may be 
-cited those tracts in some of the drier parts of India where the land, except when 
irrigated or adjoining perennial rivers, is unculturable, the rainfall insufficient, 
and the water level too far below the surface for any system of well-irrigaticn to be 
~profitable. Cultivation is, therefcre, confined to the banks of rivers; but, even there, 
gives a poor return. Large numbers of people, however, frequently manage to sutsist 
in these areas owing {o the addition to their income and food-supply derived from 
.their herds and flocks. These animais obtain food fromthe trees and bushes dotted 
-about in the uninhabited and uncultwable tractsaway from the rivers, and which 
even in years of drought, owing tothe depth to which their roots penetrate in the 
-soil, yield some leaves which can be used as fodder. In such cases the grazing lands 
-are the very life of the people, but should the trees on them disappear they would 
become almost absolutely barren. It is, therefore, necessary in the interests of the 
people to subject the lands to fc rest management, and so restrict grazing so far as 
may be necessary to ensure the maintenance of the trees. It should not be sought, 
‘however, to produce timber except such as may be yielded by some method of treatment 
‘what will not interfere with grazing. These lands in many cases only produce annually 
some two or three cubic feet of wood worth not half as many annas. The grazing 
fees, if the number of cattle were limited to what the lands could support, m‘ght well 
-bring inas much. Apart, however, from considerations of State revenue, if the number 

-of people benefited by the grazing, as compared with the nuwber benefited by wuod 
culture, is taken iuto account, the result is much in favour of pastoral treatment. 

2 Application of the pastoral method.—The treatment of 

Indian forests, primarily with regard to the fodder they pro- 
-duce, has been perhaps insufficiently studied in view of the 
enormous importance of such areasin the economy of the 
‘country. It may be accepted that the greatest quantity of 
fodder will be obtained by absolutely closing the area to 
-eattle grazing and by allowing grass-cutting only, or by a 
combination of the two, that is, cattle grazing following on 
grass-cutting. It is indisputable that animals, while grazing, 
trample and destroy more grass than they eat, damage young 
seedlings and trees, and harden the soil. But the exclusion 
of cattle and the enforcement of grass-cutting is not often 
feasible, owing to the distance to which the fodder would 
‘have to be carried and to the small value of the animals, 
‘There are many ereas which it would be impossible to utilise 
except by cattle grazing. In such cases it will generally 
be possible to sufficiently restrict injury to the trees and to 
-ensure their reproduction and perpetual maintenance by— 

(1) limiting the number, or the kinds and classes, of 
animals grazed; or '. 
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(2) limiting the period during which grazing is allowed ; or 

(3) combining (1) and (2). 

The first method, where it can be effectively carried out, 
is the best—the best not merely in the interests of the vege- 
tation but also of the animals, which are thereby well 
nourished. But it requires, as compared with the second 
method, a larger and better supervised establishment; and 
the small fees usually realised for grazing will rarely cover 
the expenditure involved. Jn practice, therefore, the second 
method, altnough much less effective, is often preferable. 
Sometimes both methods may be enforced simultaneously, as 
in certain of the Ajmere forests, 

It may be remarked in this connection that one of the chief causes of the 
inferiority of Indian cattle is the smallness of the fees charged for grazing and 
the loose way in which these fees are collected. The Indian cattle-owner does not 
limit the number of bis stock according tothe grazing area at his disposal. He 
usually lets nature perform this office, and keeys as many ill-fed or half-starved 
animals as can manage to escape death. This would not be the case were the 
fees charged sufficiently high and were the number of anima's allowed to graze per 
acre strictly limited. It isa common practice for Government to sell the grazing 
right by auction, or to rent it to a contractor on the condition that the fee charged 
per capita shalibe limited to a certain: maxiuum. The contractor’s interest then 
is to graze as manv apimals as possible onthe land. The appalling number of 
cattle which are killed off every dry year inthe more arid parts of India has led 
to many proposals for increasing the grazing areas and for throwing open the 
Government forests to grazing. Such measures merely tend to increase the number 
of miserable animals, which exist without profit and even to the detriment of the 
owners until the next season of drought does its work. The only remedy appears 
to lie in limiting the intensity of the grazing in the Government estates to 
what the land can support, and in charging’ such fees as will make it worth the 
while of cattle-owners to keep only animals that can bring them in a profit. 

Although the areas subjected to the pastoral method of 
treatment should be worked with a view to the production 
of fodder, it by no means follows that none of the wood pro- 
duced can be utilised. Apart from the fodder, a supply of 
small timber can be obtained by subjecting the trees to 
branch coppice fellings, for instance, or, where the number 
of cattle is limited, over-mature trees can be removed by 
the selection method. It should not, however, be overlooked: 
that the treatment is primarily intended to favour the 
production of fodder not of wood, and that if restrictions are 
introduced with the object of preserving the trees it is 
because these trees are chiefly useful for the fodder they 
furnish, either directly in the shape of leaves and twigs or 
by the shelter they afford to the soil. In most cases it will 
be found that the direct profit from grazing is greater than 
that which could be obtained under the strictest system of 
closure for timber growing. 
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CHAPTER IIL—SUPPLEMENTARY PROVISIONS 
OF A WORKING SCHEME. 

SECTION I.—SuUBJECTS DEALT WITH. 

1, General remarks.—The application of the method of 
treatment adopted may involve thinnings, cleanings or even 
selection or other fellings being carried on in various parts 
of the working-circle, blanks or other areas being re-stocked 
artificially, or valuable species being introduced into the 
crop. It will also generally be necessary to regulate the 
grazing of cattle and the removal of produce by right- 
holders, or of dead and fallen wood; and, asa rule, to 
provide generally for certain improvements, such as the 
construction of roads or buildings, for fire protection, etc. 

Section II.—CULTURAL OPERATIONS. 

1. Cleanings and thinnings.—These, if any are to be made, 
will have been indicated with the method of treatment. In 
all cases they will be prescribed by area. 

2, Extraction of dead and fallen trees.— As a rule, especially 

where it has been possible to choose a short felling rotation, 
the dead and fallen timber may be left out until removed with 
the ordinary exploitations in turn of each coupe. Where 
the local demand for produce is good, it may be advisable 
to allow the dead and fallen wood to be extracted annually 
or periodically. In that case, if the material to be removed 
by the fellings is prescribed, the dead or fallen trees extracted. 
may, if desirable, be deducted from the permissible fcllings 
of the year. 

_ 8, Sowings and plantings.—The importance of artificial 
reproduction in the mode of working will be indicated in the 
method of treatment on which the necessity or otherwise 
of such operations depends; because regeneration may be 
entirely obtained by artificial re-stocking, or the operations 
may be confined merely to the re-filling of a few blanks. 
The introduction of superior species into a crop will generally 
be carried out by planting. . 

Where large areas of blanks occur, it would be advisable to prepare.a separate 
planting scheme for artificially re-stocking the same: whereas small scattered blanke 
would usually be re-stocked when the,coupe within which they may be situated was 
being worked over. : 

I 
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Section [IJ.—ReEGuLation oF GRAZING. 

1, General remarks.—Forest grazing in areas which have 
been permanently set aside for the production of wood should 
not be confused with the pastoral method of treatment 
already described. The two classes of forests are absolutely 
distinct as regards the purpose for which they are managed. 
It may be assumed that, as regards the former areas, it is 
in the interests of the community at large, if not of the 
population immediately surrounding the forests, that the 
forest should produce timber, large or small. It may not 
be necessary or expedient to exclude grazing altogether 
from such areas; but there should be no room for doubt as 
to whether grazing or the production of wood is to give 
way. 

Many of the troubles of the Forest Department are due toa proper distinction 
not being made between lands which, in the interests of the country, should be 
maraged with a view to the production of wood and those which should be devoted 
tothe production of fodder. Local Governments hesitate to place lands under 
forest management, because experience has shown that lands so placed are liable to 
be turned into close preserves for the production of timber—the supply of which is 
often already too abundant for local consumption—and that thus the grazing require- 
ments of the people are overlooked. The confusion between the two classes of areas 
has not infrequently ended in an unbappy compromise under which neither one class 
nor the other can be properly managed. For it is as unwise to unnecessarily restrict 
grazing in fodder reserves as it is to admit unrestricted grazing into timber forests. 
In preparing @ working-plan the two classes would necessarily be separated; but, 
unfortunately, many of the forests have already been burdened with permanent rights 
of grazing which seriously interfere with their utility and which would never have 
been imposed on them hada wiser and more enlightened policy been generally followed 
with regard to the recognition of the natural grazing grounds. 

Grazing, whatever may be the circumstances which render 
it necessary to admit cattle into the forest, should be 
regulated and organized in the working-plan that is prepared 
for the area burdened. It is, therefore, desirable to consider 
the restrictions that may have to be imposed and how they 
should be regulated. In the first place an endeavour should 
be made—so far as this is possible in view of admitted rights 
and, in some cases, local customs as strong as rights—to 
apply the following principles :— 

(1) Adistinction should be made between the grazing of 
sheep and goats, and of cattle, horses or donkeys which do 
much less harm ; and goats and sheep should not be allowed 
into any area placed under regular forest treatment. 

(2) Every herd or flock permitted to graze should be 
placed in the charge of a shepherd, who would be responsible 
for any infringement of the grazing regulations and for any 
injury done by the animals in his charge. 
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(3) All portions of the forest undergoing reproduction or 
containing very young growth should be entirely closed to 
grazing. 

(4) In the lower hills, the upper strip of forest bordering 
on the pasture land should, in most cases, be closed to all 
grazing. ; 

(5) The number of animals allowed to graze should be 

proportionate to the area concerned and to the quantity of 
‘fodder available. 

(6) No animal should be allowed into the forest before the 
‘season at which the young crop of grass of the year appears. 

As regards the exclusion of goats and sheep, it is not 
meant that these animals must necessarily be kept out of 
-all wooded areas, ‘This is not always possible or advisable : 
what is meant is that wooded areas within which browsing 
animals are allowed cannot be subjected to any regular 
method of forest treatment. Money spent on works of 
forest improvement in such areas will generally be wasted, 
‘and the best thing will be to abandon the area in question 
as ‘ forest,’ 

‘Trees are not safe against injury from cattle, sheep, etc., 
until they have attained a sufficiently considerable size for 
their young shoots to be out of reach, Even then damage, 
especially as regards reproduction, is caused by the trampling 
and hardening of the surface-soil. Not merely forests there- 
fore which have been felled, but also those which are about 
‘to be felled, should generally be closed to grazing in order 
to enable the soil to attain the condition suitable for the 
germination of seed. It thus follows that it is only in forests 
which are exploited at a considerable age that grazing to any 
great extent is possible. Coppice compartments exploited at 
@ low age, can at the best be only opened for a very few 
years atatime. Forests worked by the selection method 
ought, strictly speaking, to be always closed; because repro- 
duction is going on all over the area. Where total closure is 
‘impossible, means must be taken in some cases to exclude 
grazing from certain areas which are about to be felled. 
Closure against grazing can, in the absence of fencing, only 
be effectively carried out if the portion closed has good 
‘natural boundaries, such as streams or deep ravines. Hence 
‘the importance, for one reason, of choosing as blocks natural 
sub-divisions of a forest. Blanks requiring to be re-stocked 

12 
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are often a serious source of difficulty in areas open to graz- 
ing. The blanks cannot be re-stocked if grazing, which may 
indeed have caused the blanks, be not excluded. It will 
often be necessary in a working-plan to arrange for fencing 
such areas, or for separating by a fence those portions of a 
forest which are open from those which are closed. 

It should not be overlooked that restrictive measures 
should be introduced gradually. Their introduction is a 
question of time and especially of tact. But the drier and 
hotter the climate, the greater is usually the necessity for 
closure. 

In addition to these measures efforts should be made to 
develop the value of the forest produce by means of roads. 

People respect property of real value. It has been said 
that the chief reason why the forests in the mountains of 
Auvergne and in the Alps were destroyed by excessive 
grazing was because the wood was without value in such 
out-of-the-way places; while forests round Paris have been 
preserved because there has always been a good market for 
their products. 

It may not here be out of place to indicate briefly the legal restrictions imposed 
in Europe where the subject of grazing has long received attention. Taking France 
as an example, the regulations regarding grazing contained in the Forest Code of 
1827 date from very distant times. In 1541, Francis I, revived the decreeson this 
subject, previously in existence, and these were again sanctioned in 1660 in the cele- 
brated Forest Ordinance of Colbert. The present Forest regulation on the subject 
is merely a repetition of these ancient laws. The most important provision in the 
old laws consisted in the power to close to all grazing for a definite period certain 
portions of a forest or even the entire area, if such a measure appeared necessary for 
the safety of the forest. Under the existing law, instead of closing certain specified 
areas, the areas open to grazing, in which the right-holders are allowed to graze, 
are fixed each year by the Forest Officers (Articles 67 and 69, as also Article 71) are 
the roads and paths (by which the animals grazed are allowed to pass through the 
closed portion of the Forest), the number and kind of animals which the right-holders 
are to be permitted to graze, and the time during which they can be grazed. The 
introduction of goats is absolutely prohibited notwithstanding any title to the 
contrary.—Article 78, The same restriction is placed on sheep; but, in cases where 
there ara no other means of providing for their support, the Government may permit 
cultivators, living on the borders of the forest, to pasture their animals in the portions 
open to cattle grazing.- 

As regards animals other than sheep and goats, the Forest Officers fix the number 
that may be grazed each year, and the period during which grazing may take place. 
This number is necessarily proportionate to the area thrown open (Articles 65, 66 and 
68). Right-holders are allowed to graze animals required for their bond fide domestic 
purposes, but not animals kept for trade or speculation (Article 70). In order that 
the Forest Guards and Inspectors may be able to recognise them, ali animals entitled 
to graze in the forests are branded (Articles 73 and 74). The animals belonging to 
one commune or group of right-holders are all grazed together under one shepherd 
(Article 72) appointed for that purpose. In this the modern law has followed ancient 
regulations, as it was found that with a number of animals scattered through the 
forest supervision became impossible. Separate groups of right-bolders are not, 
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however, allowed to unite their cattle under one shepherd, as too great a number of 
animals grazing together injure the soil, 

The shepherds appointed are directly responsible for breaches of the regulations, 
or for injuries done by the animals in their charge; and, if fined, the commune 
‘appointing them are responsible for the payment of the fines (former Article 72). 

It is provided by Article 119 of the general rules made under the’ Law that 
every year the local Forest Officer shall, baving due regard to the nature, age and 
‘situation of the trees, report, ina formal written proceedings, the condition of the 
blocks of forest under the régime forestier which can be made over for grazing, 
They are to indicate the number of animals that can be admitted to these blocks, 
and the dates on which the exercise of the rights of user may ‘commence and must 
end. The proposals of the Forest Officers are submitted for the approval of the 
Conservator before the 1st February in each year. 

_ _ There are very severe penalties for a breach of any of these grazing rules. 
Right-holders introducing goats or sheep are subjected to a double fine, Right 
‘holders who introduce more animals than they are entitled to, or who graze in closed 
portions of the forest, are treated as if they had no rights, and are subject to the 
same penalties as if they were outsiders. 

SEcTION IV.—REGULATION OF RIGHTS IN WOOD. 

1, General remarks.—Where there is merely a right to a 
certain quantity of produce from any part of a forest there 
is no difficulty, as the produce would come from the pre- 
scribed fellings for the year in the coupe set apart for 
the purpose. But in India it rarely happens that the right 
is in this form: the right is usually a servitude over a com- 
paratively small area, In such cases it is not so easy to 
arrange for the supply to a number of scattered villages of 
the given quantity from the coupe of the year. Where the 
demand is inconsiderable, it may often be conveniently met 
by fellings of scattered trees independent of the main fellings. 
The produce delivered to right-holders must either be deducted 
from the available crop, in calculating the possible yield 
or, when the demand is considerable, the area burdened with 
the right must be formed into a separate circle to be worked 
solely with a view to furnishing the produce required. 

A village has a right, every year, to 50 standing trees of a certain size and kind 
in one block only of a forest which is to be worked, we will suppose, by the selection 
method. The annual possibility of the forest, including the trees to be given to the 
right-holders, is calculated to be 600 treesa year. Therefore, in determining the 
size of the annual coupes, the coupe containing the area burdened with the right 
should be capable of furnishing the 450 trees once during the felling rotation plus, 
the 50 trees each year. That is to say, if the felling rotation were 10 years, the 
coupe bound to furnish 50 trees a year ought to be capable of furnishing every 10 
years 500 in addition to the 450 trees furnished by other coupes every 10th year. 

Another way of providing for the right would be to set aside an area capable of 
furnishing 60 trees a year. ‘This area would be formed. into a separate cirole or fell- 
ing series. Such a covrse would, however, asa rule be impossible in mountainous 
country, where each small scattered forest has to furnish a few standing trees each 
year for the repairs of neighbouring hamlets. 

In such cases the regulation may be best accomplished by sacrificing equality 
of yield, and by deducting the number of trees felled for the right-holders in a given 
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area from the number to be felled in that area when its turn for exploitation comes 
round. Thus, suppose ten small scattered. forests in the hills formed into fifteen 
annual coupesand worked by the selection method, the yield having -been calculated 
at 500 trees a year. We will assume that the villagers in three neighbouring ham- 
lets have rights in as many forests to 10, 20, 30 standing trees, respectively. Suppose 
that the prescribed fellings reach the forest No. 1 in the third year of the felling- 
rotation, 30 trees will have been felled ; so that, instead of felling 500 trees in this 
coupe, only 500—30 or 470 trees should be cut. Similarly, the felling reaches forest 
No. 2 after 10 years have elapsed. By that time 200 trees will have ‘been felled in 
this coupe, so that only 500—200 or 300 trees should be removed; and so on. A new 
calculation, based on a fresh enumeration, would of course be made at the commence- 
soeut of the second felling-rotation, and the trees to be deducted would count from 
this date. Where the right-holders’ timber was removed from areas subjected to 
selection fellings by cultural rules, the matter would be very simple ; as in such a case 
the state of the crop from a cultural point of view would determine the severity and 
nature of the felling, which would consequently be made light or heavy according to 
the quantity of material required by right-holders. 

SECTION V.—WORKS OF IMPROVEMENT OTHER THAN 

CULTURAL, 

1. General remarks —A working-plan would be incom- 
plete if advantage were not taken of the study of the forest 
which it involves to ascertain and indicate the works of 
improvement, other than cultural, required. Very often 
the application of the plan necessitates the opening out of 
new roads for the extraction of produce, or the improve: 
ment of existing tracts and the construction of forest rest-- 
houses; while the improvement of the boundaries, the 
better protection of the forest from fire or other injuries, 
the strengthening or re-distribution of the protective staff, 
may all require attention. 

Such works and subjects should be indicated or discussed 
with whatever amount of detail may be required. They 
should not be vaguely suggested, as has been the case in so. 
many Indian working-plans reports, but should be prescribed 
though the exact time for their execution need not, and 
indeed often should not, be fixed. If new roads or new fire 
traces are required, their position should as arule be shown 
on the map, anda rough estimate of their cost should be 
prepared in order to gauge the financial result of the whole 
working under the plan proposed. Very often it will be 
advisable to mark out on the ground the new roads or paths. 
proposed, and to make use of these in laying out the coupes. 
The coupes, as we have seen, ought to be so disposed with 
regard to the roads that their produce can be readily and 
economically extracted. The only way to ensure that the 



119 

coupes will be adhered to and the roads laid out in the manner 
required, is to mark out on the ground the lines of transport. 

_ _ It may be useful to remerk with regard to works of this sort, that although 
inclnded in tke approved working-plan, separate sanction will be required for the 
necessary funds when the tiue for construction srrives. Anothor point, which will 
also be dealt with in treating of the contrel of plans, is that the works may often be 
only indicated as di sirable, and need not be part of the permanent plan which cannot 
ordinarily be departed from, 

SECTION VI.— MISCELLANEOUS PRESCRIPTIONS. 

1, General remarks.—It may frequently be found neces- 
sary to carry out experiments with the object of facilitating 
revision of the working-plan on the expiry of the period 
for which it has been prepared. Such experiment may 
include ring counting; or the laying out of experimental 
plots with the object of ascertaining the rate of girth and 
diameter increment: or for the collection of data for the 
preparation of tables; or to test certain sylvicultural opera- 
tions. All such experimental operations should find a 
place in the hody of the working-plan report. 

Section VIJ.— ForEcast OF FINANCIAL RESULTS OF 

WORKING. 

1. General remarks.—The working-plan should contain 
a rough estimate of the revenue and the expenditure under 
the proposed working as compared with the actual results 
of the past. An attempt should in all cases be made to 
estimate the cost of proposed works of improvement. 

When the areas to be felled have been decided upon, it will generally be necessary 
to make a forecast of the outturn of trees, or of material to be removed, so as to esti- 
mate the financial results of the proposed scheme of woking. This estimate may be 
based either on an enumeration of the mature trees in the forest, on the previous out- 
turn, or on experimental area fellings, etc. The enumeration should not, however, be 
mistaken for a calculation of the possibility, such as is made when fellings are pre- 
scribed by yolume of material or number of trees. 
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Part II].—COMPILATION OF THE WORKING-PLAN REPORT, 

CHAPTER IL—INTRODUCTORY REMARKS. 

It is desirable, especially in India. where frequent 
changes in the forest staff are unavoidable, that working-plan 
reports. should follow generally a fixed pattern. Uniformity 
not only lessens the labour of mastering the contents of 
individual reports, but without it systematic scrutiny of the 

plans is well nigh impossible. The fact that each report 
deals with essentially different local conditions is no impedi- 
ment to grouping and discussing together, under suitable 
headings and in logical sequence, the various subjects. 

The general order to be followed in working-plan reports 
is indicated below. Thisis the arrangement prescribed at: 
present by the Government; and it is only necessary to add” 
that each report, while containing sufficient information to 
enable the soundness of its provisions to be tested and the 
ideas of its compiler to be followed, should be as brief and 
as simply written as possible. Lengthy descriptions and 
discussions of sylvicultural questions, mathematical calcula- 
tions and complicated tables of statistics should, as far as 
possible, be avoided. The information deduced from 
statistical tables can generally be explained in a few words, 
and the application of mathematical formule in connection 
with Indian forests is liable to lead to erroneous conclusions. 
Some plans have never been applied, owing to the neglect 
of such rules. These monuments of misdirected energy 
represent, however, a large amount of labour, and, it must 
be added, a very considerable amount of expense, all of 
which, with the exception of the experience so bought, has 
been wasted. 
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CHAPTER II.—SUBJECTS DEALT WITH. 

- Sectron J.—ARRANGEMENT OF THE SUBJECTS, 

A working-plan isa forest regulation or prescription 
deduced from facts; and, in order that the prescriptions 
may be intelligible it is necessary that the manner in which 
they have been arrived at should be explained and the facts 
from which they have been deduced stated. The working- 
plan report, therefore, naturally resolves itself into two 
parts: the first, containing a summary of the facts on which 
the proposals are based, and the second, a statement of these 
proposals—the working scheme proper—accompanied by 
whatever explanations are necessary in order to show why 
they have been framed. The nature of the subjects treated 
in each of these parts,.and the order in which they should, 
asa rule, be arranged, are as follows :— 

INTRODUCTION, 

Part L—Summary of facts on which the proposals are based. 

DegecRiprioN OF THE TRACT DEALT WITH, 

Name and situation. 
Configuration of the ground. 
Underlying rock and soil. ‘ 
Climate.- 
Agricultural customs and wants of the neighbouring population. 

THE COMPOSITION AND CONDITION OF THE FORESTS. 

Distribution and area. 
State of the boundaries, 
Legal position. 
Rights and concessions. 
Composition and condition of the crops. 
Injuries to which the crops are liable. 

SyvsTEM OF MANAGEMENT. 

Past and present system of management. 
Special works of improvement uadertaken. 
Past revenue and expenditure. 

UTILIZATION OF THE PRODUCE. 

Marketable products ; requirements to be met (quantities produced in past years). 
Lines of export, ; 
Centres of consumption; markets. 
Mode of extraction and its cost. 
Net value of each class of produce. 
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Misc ELLANEOUS FACTS. 

The forest staff. 
Labour supply. 

Part Il—Future management discussed and prescribed. 

Basis oF PROPOSALS. 

Workin g-circles and felling-series ; how composed ; reasons for their formation. 
Compartments ; justification of the sub-division adopted. 
Analysis of the crop ; method of valuation employed. 

METHOD OF TREATMENT.* 

Object sought to be attained :— 
(a) As regards the improvement and regulation of the water supply ; 
(£) As regards the yield of forest products, 

Methed of treatment adopted in order to attain the above objects. 
The exploitable age. 

THE FELLINGS.* 

The general working scheme ; calculation of the possibility. 
Period for which the fellings are prescribed. 
Areas to be felled annually or periodically ; order of their allotment. 
Nature of and mode of executing the fellings. 
Tabular statement of the fellings to be made. e 
Forecast of condition of crops at the expiry of felling period. 

SUPPLEMENTARY REGULATIONS.* 

Cleanings, thinnings, or other improvement fellings.* 
Regulation of grazing and other righte, 
Sowings, plantings or other works special to each circle. 
Roads, buildings and other works of improvement common to the whole area. 

MISCcELLANEOUS.+ 

Miscellaneous prescriptions. 
Collection of data and upkeep of record and contro! forms. 
The forest staff ; changes (if any) proposed. 
Forecast of financial results of proposed working. 

APPENDICES. 

Maps. 
Taree pti of the crop in each sub-division : written or by stock-maps. 
Valuation surveys : written record of results. 
Record of observations of rates of growth. 
Miscellaneous statements. 

* Each working-eirole should be separately dealt with as regards the method of treat- 
ment, the fellings, and all supplementary provisions except those common to the whole 
area, Sach as construction of roads, etc. 

t Information upon the following matters should also be furnished in order to indicate 
the actual cost of the working-plan :— 

(a) Establishment employed. 

(b) Exyenditure incurred under all heads. 
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SEction II.—INFORMATION TO BE RECORDED UNDER EACH 

HEADING. 

1. The introduction.—This should briefly explain the time 
occupied in the preparation of the plan, the establislment. 
employed, and tlie expenditure incurred under each head ; 

any special difficulties encountered, as well as other facts 
which merit permanent record but which do not find a place. 
in the body of the report. 

Ezample.—The field work, which included the survey of the forest to be exploited: 
under this plan, was commenced in the beginning of June 1907, and continued, 
with a short intermission during the rains, until December, when travelling in the 
hills became impracticable. It was recommeneed in the following May, and brought 
to aclose at the end of the same year, 1908. 

The establishment employed during the first season consisted, in addition to the 
officer in charge and his clerical staff. of two native sub-surveyors, lent by the 
Superintendent, Surveys of India, towards the end of the season, and of a small staff of 
khalasies, recorders, tree-roeasurers and coolies. During the second season two Forest. 
Rangers were employed in addition to the temporary staff entertained in the previous. 
year. 

The total cost of the work, including the pay and allowances of the officer in 
charge, the subordinate staff and all other charges amounted to R8,400, or R70 per 
square mile. The hich cost-rate is partly due to the rugged nature of the country in. 
which the forests are situated and the consequent difficulty of travelling ; but it is 
also, ina great measure, due to the employment of temporary subordinates, and the- 
lateness of the season when work was commenced in the first year, 

2. Description of the tract dealt with—(¢) Name and situa- 

tion.—The name of the tract. dealt with in the report, 
generally some forest charge, and the civil district or terri- 
tory in which it is situated, together with that of the 
Forest Division to which it belongs, should be stated ; and 
it should be explained whether the wooded area comprises. 
ove or several separate forests. The vicinity of large towns 
or markets for the produce, or of rivers, roads, or railways- 
leading to these places, should be very briefly mentioned 
here. 

Example.—These plans have been prepared for what are known as the ‘‘ Naini 
Tal Forests” which comprise twenty separate areas sitnated in the Kumann District,.. 
in the sub-division of Chakrata Pahar and Dhangakot, within the jurisdiction of the 
Commissioner of Kumaun. The forests sutround avd supply with produce the Muni- 
cipality and Cantonment of Naini Tal, and constitute one of the two ranges of the- 

Naini Tal Forest Division. 

(ii) Configuration of the grousd.—It should be explained 
whether the forests are situated in hilly or level ground, or 
on a plateau; whether they form part of one or several river 

basins ; at what height or heights above the sea they are 
found, and what their relative position is with regard to the 
surrounding country. 
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Example.—The forests are situated on comparatively low hills, forming a series 
-of superimposed terraces or plateaux with sloping sides. The tops of the hills are 
flat ; so that, instead of ascending to.a ridge, we ascend toa plateau, and the action of 
time has not been able to destroy the original terrace-formation which gives to the 
hills their characteristic appearance. Precipices are, however, uncommon, and the 
slopes are usually easy enough for a saddled horse to be led almost everywhere. The 
hills riso from 1,000 $0 seldom more than 1,700 feet above the deepest valleys. ‘he 
forests as might be expected, occupy the upper plateaux and slopes of the hills, culti- 
-vation having taken possession of the lower slopes. ‘Lhe main ridge occupies a 
continuous sinuous line, extending from the south-west to north-east, f.rming the 
-~water-parting between the Ramgunga stream on the north and the Phadi river on the 
south ; but the greater portion uf the area lies within the drainage basin of the latter 
river. 

(iit) Underlying rock and soil—The general character 
of the geology of the country, the resulting soils and their 
relation to the composition of the forests, should be explained. 
The explanation should, however, be brief and of a general 
nature ; as a more detailed description of the soils in each 
block is, when necessary, separately given, for instance, in 
the description of compartments. 

Example.—The entire rock-system belongs to what is known as the Decean traps 
-and is consequently of voleanio origia. The soil resalting from the disintegration of 
‘these trap rocks is a red ferruginous loam, fairly fertile where deep, This, however, 
is not the case, on the level surfaces of the plateaux where disintegration is slow and 
where, in some cases, the unchanged rock protrudes at the surface. In other parts 
‘the underlying rock, being everywhere laminated, compensates to some extent for 
shallowness ; but geaerally speaking, the soil is not favourable to tree growth, as it is 
too superficial and dry. On the slopes, however, which separate the various plateaux, 
and ‘along -the bottoms of the numerous gullies, the soil formed of deep accumula- 
tions and resting on a sub-soil of loosely disintegratel trap, is well-drained and 
admirably suited to tree-growth. An-intrnsion of granitic or gneissic rock about 
three miles broad crosses the area from south-east to north-west, and the resulting 
soil isa fine micaceous sand which of itself is usually unfertile for agriculture, 
‘requiring heavy manuring, but which under broad-leaved forest, becomes fairly 
and even highly fertile. 

(iv) Climate——All that is generally required is a simple 
statement of the facts with most of which every cultivator 
in the locality is practically acquainted. Periods of drought 
or of excessive rain, of great heat or of cold, frosts, dangerous 
winds and the like which have a notable effect on the forest 
vegetation or on fire-protection, sowings, plantings or other 
sylvicultural operations, should be briefly explained. A few 
remarks may be usefully added regarding the healthiness or 
‘the reverse of the climate, when this question affects the 
proper execution of work or the duties of the establishment 
generally. 

i 

The climate and soil together represent the productive 
capacity of the area or locality and determine the species 
and method of treatment best adapted to the result required. 
‘The character of the climate depends on the situation of a 
given locality, and is described by stating the different local 
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peculiarities of -the atmosphere as regards temperature, 
degree of moisture, prevailing winds, etc. 

The points to be borne in mind when it is desirable to: 
report in detail upon the climate of a given locality 
are, therefore, as follows :— 

(1) Geographical situation. 
(2) Height above sea-level. 

(3) Relative height and position with regard to the 
surrounding country. 

(4) Slope, aspect, and topographical features generally. 
(5) Temperature, maximum, minimum, and average at 

different seasons; periods of greatest heat and: 
cold and their duration. 

(6) Species which thrive in the locality and their pecu- 
liarities as regards climate. 

(7) Usual state of the atmosphere, whether clear or the 
reverse, and its dryness or humidity at different. 
seasons. 

(8) Rainfall, mean—annual, and at different seasons ; 
drought and its duration; snow-fall and its. 
duration. 

(9) Winds and storms, their duration and force, damage. 
done by them. 

Points (1) to (4) are of relatively small importance in 
the plains; but circumstances of climate should be applied 
to the questions at issue and be explained ina popular 
manner. 

Example.—The distinguishing characteristics of the climate are its dryness and 
the great divergence between the temperature at different seasons of the year: 
Taese extremes of heat and cold, combined with the dryness of the atmosphere during 
most of the year, render the rropagation of all but a few species, such as Dalbergia 
Sissoo impossible; and even the hardy Acacia arabica is killed off by frost unless 
artificially shaded in winter. The monsoon rains nominally commence in July and 
continue to the end of August, but they are neither very constant nor regular, and 
sometimes almost altogether fail. Plantings and sowings are only possible during: 
this short period, and even then often fail in consequence of the dry hot weather 
during September. As a rule, a large proportion of the annual rain falls during the 
winter, showers commencing at the end of December and lasting to the second week 
of January. The months of March, April and May are more or less stormy as well as 
hot and dry. The dangerous season for fires is thus much prolonged, but, on the 
other hand, the grass withers early and can be burnt with safety. Easterly winds 
prevail but are seldom violent, and their effects can be neutralized to a great 
extent by protective bands of trees along the west boundary. The climate is, 
on the whole, healthy, even during the scorching dry heats, except in the deeper 
valleys and irrigated tracts. Owing to the dampness of these latter places the forests 
remain green icorighont the year, and are so unhealthy that labourers cannot be 
induced to réside or woris in them during the warm season from May to October. 
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(v) Agricultural customs and wants of the neighbouring 
population.—In most instances the agicultural customs and 
the mode of life of the local population have an important 
bearing on the management of the forests, both with regard 
to the direct supply of the wants of the people in forest 
produce and to the adoption of a system of management that 
will interfere as little as possible with established customs. 
Such facts, where they influence forest management, 
should therefore be briefly stated. 

Ezample.—The inhabitants are all of necessity cattle-farmers as well as cultiva- 
‘tors, as there are no canals in the district and water lies too deep from the surface to 
make well-irrigation profitable. Hence cultivation is confined tu the areas near the 
rivers, where, however, owing to tbe irregularity of the floods, farming affords at 
best but a poor and precarious means of subsistence. The combined system of cattle 
‘farming and tillage in vogue is, therefore, the only means by which the people can 
manage te support themselves. Even in the driest years, when the bare lands near 
the villages contain no fodder at all, there are in the forests some grasses and the 
leaves of many trees which can be used as fodder, and by these means the villagers 
‘contrive to keep large herds of camels and cattle, and flocks of sheep and goats from 
which they derive a considerable addition to their income and their food-supplies. 
It follows that, while grazing must be provided for, the number of animals pastured 
-should be restricted to the possibility of the forests in leaf and grass fodder. Unless 
such a limitation is enforced the forests must inevitably disappear and the great 
‘increase in the stock kept by the villages threatens thie already. 

8. The composition and condition of the forests—(i) Distri- 

‘bution and area.—It is generally necessary, especially 
where the report deals with a number of scattered forests, to 
explain in a few words how the gross area is distributed. 

Example.—The total forest area is formed of a large number of separate blocks 
‘occupying the steeper slopes aud less accessible portions of the higher hills all cul- 
turable portions and the lower valleys having been brought under the plough. The 
number of demarcated forests in the valley is 80, and the average area of each is 
‘about 900 acres. These relatively small forests are scattered over the whole area of 
:the valley, in the basins of the tributaries of the Ravi and Siul, at elevations of 
‘between 5,500 and 8,500 feet above sea-level. 

The detail with which the area statement should be 
compiled depends on the nature and degree of elaboration 
of the plans to be prepared. When possible, the areas of 
the wooded, blank and unculturable portions of the forests, 
and the areas occupied by enclosures of private or other 
land not under forest management but within the boundaries, 
should be stated separately for each block and sub-division. 
This information is required in laying out coupes, espécially 
where the possibility is prescribed by area. Where, how- 
ever, large areas are to be felled over by the selection 
method a less complete area statement suffices, but would 
usually be supplemented by a more detailed description of 
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the blocks and of the wooded, blank and unculturable area 
in each. 

In addition to stating the area, it should also be explained 
how and with what degree of accuracy the forests have been 
surveyed, what maps exist, and how the acreages have been 
ascertained. 

Ezample.—The area of the working-circle can only be given approximately, as 
accurate maps are available only for the Deota forests. 

Area of each ; 

es 

Fouzers, Blocks, blook in ae ‘ ReMagxs, 

Lambtah 2,883 
Deota .| 2,937 { 

Deota . .<| Bamsu ‘ 2,323 10,482 |The Deota and Chansil 
Saras .{| 1,234 forests were surveyed in 

\| Kotigad .j; 41,105 1881-82 by the Forest 
Survey Branch, and the 
areas given are those 
furnished by that Branch 
as calculated from the 

/ maps on the scale of 4’= 
1 mile. 

‘Chansil é Chansil : 1,805 5,773 | For the remaining forests 
t Kotigad . 28 § which were demarcated in 

1885, only rough sketch 
maps on the scale of 2°= 
1 mile exist, and the areas 
given are subject tocorrec- 
tion when the regular sur- 
vey, now in progress, has 

‘Sshlra - ‘ As, 1,410 been completed. 

Noranu . ‘ es cae 1,520 

Nointwar : ose sen 3,450 

Datmir . j oes 2,560 

Toran. ae ve 25,195 

The following is an example of a more detailed state- 
ment. Very often, however, it will be necessary to indicate 
not merely the total wooded area but also the area of each 



128 

type of forest in each block. Where a stock map has been 
prepared this offers no difficulty :—- 

ABBA. 

gf(e |g |8o [eRE/8é re 7 
Buocgs. . Si |8 IER4 Paa|S3 - REMARKS. 

3 Ae fe (Pe See) se 
S Ad ~~ ». wa 2 fla a 8.2 

= a S-|38| 83 SH klse ogee 

$)'s | 8) se| a8 S2gesalces 
Pla} Ss ja" )s" at 4arce 

Dhamin _, |2,643-4 -128°8 111-1) 116 ... | 904-9 116°4*,3,011'3) #13'2 acres occupied by 
public roads; 12 
acres in corner of com- 
partment No. 1 by 

\ Canal buildings; 81:0: 
acres by lands adjoin- 

| ing the Canal, and 21 
f ; . | acres by the Railway. 

Paimar .|1,699°3, 68'0) -83°0/ 5:3] 1601,871°6| 59°0f-1,930°6| + 38:0 acres occupied by 
the Canal lands, and 

: : { 21°0 by the Railway. 
Kote . (1,7462! 2748) 21-7] 16! 38:62,0479 61'5f)2,109°4) [38°5 acres occupied by 

Canal bungalow and 
| compound and 230 

acres by lands adjoin- 
ing Canal. 

Lurla . |2,310°2 911) 1880) ... se |2,589°3 101°0§ 2,640°3) §101°0 acres of lands. 
" | | adjoining Canal. 

Toran — . (8,899'1| 562-7] 8583'S] 185 19g ase 

(i) State of the Boundaries—In order to justify. 
proposed works of improvement, or the absence of any 
proposal of the kind, with regard to the demarcation, it is 
necessary to ascertain and state whether the boundary marks. 
are sufficient and suitable or not; whether they are in good 
or bad condition; and whether they are well placed. In 
some cases a re-demarcation of parts of the boundary may be 
required, and, if so, this should be justified. The nature of 
the surrounding properties, the likelihood of trespass, and 
such other points as bear on the size, degree of proximity, etc., 
of the boundary marks should be dealt with in such detail 
as may be necessary in each case, A “register” of boundary 
marks should not usually find a place in a working-plans 
report. 

In many cases, for instance where the annual clearing 
of the boundary lines for fire-protection or other purposes 
is necessary, it may be advisable to state the length of lines 
to be kept clear or the number of marks to be repaired, etc. 

The boundaries of private lands, included in the forest, 
should be described in the same way as the external: 
boundaries. 

337-9 bors 
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_ Earample.—The boundary marks used along the outer boundaries are substantial 
and sufficient. The whole of this boundary is demarcated by square masonry pillars 
3x 8/x 4! ; whilst pillars, alsosquare, measuring 2’ x 2'x22', mark off the bound- 
ary between the open forests and those free of rights. There are in addition 318 
round pillars, 4%’ in girth by 23’ high, demarcating the village lands within 
the forests. The shape of the boundaries is, however, very defective, a crooked or 
curved line between two consecutive pillars being common. The consequence is 
that it is extremely difficult to follow the boundary, and encroachments might long 
pass unnoticed. For the reserve this drawback has been overcome by erecting a 
ring fence of rough posts; but something should be done as soon as possible to render 
the boundaries of the other forests easily and permanently recognisable. Otherwise 
harassing disputes in the near future are inevitable. The adjoining estates consist of 
village lands, the cultivation of which not infrequently is conterminous with the 
forest boundary. . 

It may occasionally be advisable to - prefix to the 
description of the boundaries remarks explanatory of the 
circumstances under which the demarcation was made, 

Enclosures within a reserve are often of such inportance, 
as regards the management of the forest, that it may be 
necessary to notice them in detail. 

(tit) Legal position of the forests.—A brief account of the 
manner in which the forests were acquired, and how they are 
held by Government, of their settlement (if one has been 
made) and of their present legal status, should be given, The 
Act and section of the Act under which the forests have been 
declared “ reserved’’ or “ protected,’ as well as_ brief 
particulars of all important orders of the local Government 
concerned bearing on the status and management of the areas, 
should also be indicated. Special regulations affeeting the 
forests, such as grazing rules, should be mentioned, and their 
bearing on the legal position of the tract should be explained. 
This section of the report should not, however, be burdened 
with details regarding the past management of forests. This 
subject will be separately dealt with in another section. 

Ezample.—Jaunsar originally formed part of the Sirmur or Nahan State. In 
1815 it was conquered by the British, since which time it has been under British rule. 
But it was not until 1860 that the right of Government to the ownership of all waste 
land was enforced by rough limitation of the rights of each collection of villave 
communities. It wasclearly laid down in the ‘settlement that the rights f the 
villagers in the forests consisted in grazing, in collecting dead- wood for fuel and in 
cutting timber for their own use only. al 

In 1865-66 the proposal to establish a military cantonment at Chakrata gave 
rise to the issue of different orders for the protection of the more valuable tracts of 
forest, and in 1866 a Forest Officer was appointed to take charge of them. In 1869 
the demarcation of certain portions as Government forest was directed, and three 
classes of forest were formed :— 

First class—Fcrest areas practically free of righte. 
Second class.—¥ orest areas under the control of Government, but subject to 

certain rights of usage. ; 

K 
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“Lhird class—Forest or waste land, the use of which was allotted to the 
different villages, the right to sell produce only being prohibited. 

In 1878, on the Indian Forest Act (VII of 1878) coming into force, a settlement, 

under Chapter II of that Act, was made of the first and second class forests, and such 

areas as could not be secured free of all rights were iaclnded in the category now 

galled Unclassed State Forests. The settled forests, which it will be seen are free 
of all rights, were gazetted as “' Reserves ” under section 19 of the Forests Act (vide 
G. O. No, 480 A. of 1st August 1890). The unclassed forests are not (vide G. O. No. 

77 F. C, of the 13th June 1871) managed bs the officers of the Forest Department, 
the enforcement of the limitation as to the sale of produce from them being left to 
the civil officers. 

(iv) Rights and concessions.—It is generally necessary to 
explain the nature and extent of the rights with which the 
forests are burdened, so far as they affect management and 
sylvicultural treatment. But it is only where definite pro- 
posals are made for commuting particular rights, or for pro- 
viding for them in some special manner, that full details of 
each right need be given, And if a detailed report 1s 
required it should be prepared separately from the working- 
plan. 

It should be clearly understood that tne body of a work- 
ing-plan report is not the place for a detailed record-of- 
rights, the upkeep of which is separately provided for in 
the Forest Code. As, however, it sometimes happens that 
the rights, altbough legally settled, have not been recorded 
in a convenient form, it may be advisable in the preparation 
of the working-plan to redraft, under proper authority, this 
record in a more intelligible form for ready reference. If 
so desired, the record may often be suitably appended to 
the working-plan report. 

Exzample.—The forests in this Division come under the action of the third 
clause of section 34 of the Act, and no settlement or enquiry having yet been made, 
the existence or non-existence of rights unfortunately still remains an open question. 
The following concessions have, however, been wade by administrative order in favour 
of the inhabitants of certain villages in the immediate vicinity of the forests, viz. :— 

Sattikhala  . . ‘ . - 10 chil tree 2 feet diameter, annually. 
Malan . . . . ° 20 ” » Ee 

Laldhang ° . . . » 35 ” ” ” 

Amegadi . e . ‘ « 26 ” ” » 

Bedasni , . - e - 63. 3 s ” 

Toran . 154 

The exercise of these rights is restricted to the actual domestic and agricultural 
requirements of the villagers in whose favour they are recorded, and they cannot be 
exercised for purposes of trade. The maximum size of a house, for building and 
maintaining which timber can be claimed, is 40 feet x 36 feet x 16 feet. 

Any trees, except the protected kinds, may be lopped for green leaves; but the 
lopping is Limited to branches not exceeding 2” in diameter at the trunk, 
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The grazing allowed under the orders above mentioned is as follows :— 

Traor A4PPECTED BY Toran HEAD OF CATTLE ADMITTED 

THE CONCESSION, TO GRAZE AT HALF RATES, 

: i REMABRES, 

Name of Cows and Horses, | Sheep ‘ Acreage, Buffaloes. ponies, and} . and 
block. bullocke. | "donkeys, | goats, 

Malan .| 2,186 | 38 485 wes .. |The present full 
annual rates per 
head of each class 

3,135 223 1,165 525 176 of cattle are, re 
spectively, 4, 2, 1, 
and } annas. Hence 

Bedasni .} 6,304 106 1,464 33 220 the total money: 
; value of the con> 

‘cessiong at the 
present rates is 

11,575 367 3,114, 558 395 | $249-5-3 per an- 
num. 

Amgadi 

Totan 

It is always well to estimate the quantity of timber or 
fuel for which provision must be made. This information 
is necessary in order to arrange for the exercise of the rights 
and for their regulation which, as has been seen, may neces* 
sitate the grouping into separate working-circles or felling 
series of the areas affected. The bearing of the rights on 
the management of the forest should be noticed, and it 
should be pointed out in what way the rights should be 
regulated. An endeavour should always be made to estimate 
the value of the concessions granted. 

(v) Composition and condition of the crops.—As a 
detailed description of the crops in each block or compart- 
ment is usually separately given or figured in the stock-map, 
this section should contain only a broad general description, 
special attention being paid to points such as the following, 
not dealt with in the detailed description :— 

(a) The different- classes or types of forest and their 
distribution ; principal and accessory species 
and their relative proportions. 

(b) The condition of the crop; the dominant age- 
classes ; the quality and density of the growth ; 
absence or presence of blanks or glades. 

(c) Reproduction ; the presence or absence of natural 
seedlings, with explanatory remarks, 

Example.—Taking the forest as a whole, the stock may be generally sub-divided 
into three distinct zones which roughly occupy the following areas :— 

(1) The Karshu oak zone.—Beginning at about 9,000 feet and extending 
to the highest point of the basin. 1t comaprises pure or mixed, open or 

K2 
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dense patches of the silver and spruce firs and of karshw (oak), inter- 
spersed with bird cherries, maples, service trees and yews. In this zone 
wherever the ground is fairly level, we vbtain extremely rich pastures. 
Deodar just enters the zone. 

(2) The deodar zone—From 6,900 feet to 9,000 feet. Deodar is spread 
throughout this zone. The tree does not, however, grow pure, being 
mixed with a larger or smaller proportion of spruce and moru (oak) 
principal.y, and silver fir exceptionally. It is most abundant, and 
generally constitutes the predominant tree, between 7,000 and 8,500: 
fees of elevation. Above and below this belt deoder confines itself 
almost exclusively to ridges and well-drained slopes, particularly the 
former. co 

(3) The chir (Pinus longifolia) zone.—From 6,000 feet to the lowest altitude 
of the circle (4,416 feet). The predominant type of forest is broad- 
Jeaved, consisting of ban (oak) and a few horse cheatouts, maples, etc., 
at the higher elevations, and chir with small trees and shrubs else- 
where. Numerous grazing grounds exist or recently existed in the 
ban (oak) area, which is therefore interspersei with comparatively 
extensive plots of open low scrub. : 

The area producing deodar, which is the one marketable tree, is about half the 
total area of the forest. The crops are all irregular, no distinct age-classes or grada- 
tion of ages existing; and every. variation in density is to be met with, from open 
grassy blanks to dense mixed deodar and fir forest. In the following statement, the 
areas occupied by each of these zones of growth are recorded. 

Zone, Wooded. Blank, Unproductive, ToTat. 

Karshu Oak. . P 2,795 1,024 2,108 5,927 

Deodar , : F 7,855 1,603 1,002 10,460 

Chir (Pinus longifolia). 1,034 1,038 428 2,500 

_ In the deodar zone, save where the cover is too dense, reproductioa is good, seed 
tings of deodar as well as of kail and rai being plentiful. In tho, Palangi block 
especially the young growth of morw (oak) is excellent. In those blocks which have 
been work 3d over natural reproduction is exceedingly satisfactory. 

With what degree of detail the principal species should. 
be described depends on the special circumstances of each. 
case, and must therefore be left to the judgment of the 
working-plans officer. But, broadly speaking, with regard 
to every important species of which the treatment is not well 
known, it will be useful to record whatever information 
can be collected on the following subjects :— 

(a) Characters of the soil and of the locality in which 
the tree is found growing and in which it 
thrives best ; 

(6) Requirements or peculiarities with regard to re- 
production, seedling, ete.; aptitude to produce 
shoots or suckers ; 

“(e) Growth in girth and height; size attained; lon- 
gevity ; 
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(d) Most suitable method of treatment’; peculiarities 
as regards supporting shade, or the reverse ; 

(e) Products yielded and purposes for which 
employed ; qualities of the wood. 

Information concerning the origin of the crop or im- 
portant facts connected with its past treatment often throws 
light on its present condition. In the case of plantations 
the origin and past history can be readily described, and for 
many other crops also much may be learned. 

Erample.—The large size of the few old trees still remaining would of itself be 
sufficient to prove that a fine forest growth at one time covered at least the more 
favourably situated areas, and there is besides clear ‘evidence that nearly ail the old 
growth has disappeared through jhuming. Tho fact is that the level tracts, which 
typify these hills, attracted settlers at an early date after the pacification of the 
country under British rule; and, although jhuming did not extend far up the hill 
sides which are generally too steep for this mode of cultivation, the trees did not 
escape injury. The best kinds were exported to the plains, being generally felled. 
four or five feet from the ground, and young shoots ,were similarly hacked off as 
soon as they attained a galeable size. The inferior species were lopped to provide 
fuel or fodder, while the entire area was overrun by herds of cattle and was subject: 
to annual fires. The evidences of this ill-treatment are very visible on the crop which 
now remains. 

(vi) Injuries to which the crops are liable.—It is only 
necessary, as a rule, to explain those causes of injury, such as 
breaches of the forest regulations, fires, grazing, climbers 
and other injurious growths, depredations by noxious animals, 
ete., which in practice may be prevented or restrained, ard 
which have an important direct bearing on the forest manage- 
ment. Purely scientific information with regard to fungoid 
growths or insect pests, however interesting or even useful 
it may be, is generally out of place in a working-plan. The 
injuries may be conveniently classed under two main heads, 
viz., those due to natural causes, and those caused by man. 

Example.—The chief preventible causes of injury are grazing and tires. Many 
other injurious customs formerly prevailed, such as tapping for resin, taking large 
strips of bark off the trunks of fir trees for roofing temporary huts, and hacking 
green deodar and other conifers for fuel or torches; but these malpractices have been 
altogether put a stop to. 

The bad condition of the forest as regards reproduction is largely due to the very 
irregular manner in which giazing is allowed. The cattle graze all the year round 
ata few favoured spcts near the villages. There are thus uumerous congested 
grazing centres scattered throughout the forests, whilst there are also considerable 
areas where grazing is very slight or scarcely takes place. The closing and opening 
in regular rotation of different blocks, and the consequent distribution of the grazing 
over the entire area would, in a great measure, mitigate this evil. 

The chief cause of injury is, however, fire. With the exception of the protected 
blocks, only some damp, shady hollows, covering an insignificant area, escape, and tho 
general effect on vegetation is deplorable. The quality of the trees is inferior, a large 
percentage of the stems is hollow, and saplings are often burnt down to the ground; 
The greater portion of the stock is really derived from coppice shoots; while in other 
respects reproduction is almost entirely checked owing to the seeds and seedlings 
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being destroyed. The density of the crops is also sensibly affected, the formation of 
large blanks is increasing, and the spread of bamboos and grasses, such as babar, has 
been encouraged rather than retarded by these fires. Considering that there is a 
certain demand for wood of all kinds in the range, it is of course important to 
extend fire-protection over a Jarger area, and this may gradaally be done without 
causing hardship or even local discontent. ‘ 

Climbers in the upper forests, unlike the Bawhkinia Vahlii and others in the sal 
areas, do, little or no damage. ‘Ihe commonest of the climbers and creepers are ivy; 
vines, particularly Vitis himalayana, Schizandra grandiflora, and Ficus scandens. 
These perhaps do more good than harm by keeping the trunks moist and by killing 
off the lower branches. No measures are, therefore, necessary with regard to them. 

4, System of management.—(¢) Past and present systems 

of management.—The system or systems of management 
which have been followed in the past should be briefly 
discussed, with a view to preventing a repetition of such 
mistakes as may have been made, and so that the present 
condition of the crop and the system of management 
actually in force may be better understood. This may 
necessitate some historical remarks brief enough to render 
the explanation intelligible. 

Eaxample.—During the first three years of British rule all forest dues were 
leased out to contractors with the transit dues on merchandise, and subsequently 
they were farmed out to the zamindars of the yarganas in which they were collected. 
In 1844, in consequence of the difficulties regarding boundaries that had occurred, 
the collection of these dues was entrusted to the authorities of the district; but two 
years later the duty of collecting them was restored to the zamindars. In 1866 the 
reservation of the lands was recommended, and a proclamation was issued prohibiting 
the cutting of the sd) within these areas; and thus the system of Government 
protection commenced. Since that time the following systems of management have 
been attempted, with, as will be seen, varying results :-— 

Leasing out for one year definite areas for the ertraction of produce.~This 
system saved the establishment much trouble, as the lessees issued their 
own passes and exercised their own check; and since they understood the 
requirements of thelocal markets better than the Forest Officers, they prob- 
ably paid Government a larger sum than would have been collected in 
detail by the Forest Department direct from petty purchasers. But the 
method led to collusion between the lessees and the subordinates intended 
to supervise them: trees were killed standing, and timber of forbidden 
description was removed. The system has now been abandoned. 

Removal of produce under passes issued at revenue stations.— Generalized 
too far, this system—which was enforced during some years after the 
abolition of the first—leads'to the very same defects; but, restricted to 
the removal, under passes valid for a short period, of small fallen wood 
and of marked and girdled trees fit only for fuel, is a very desirable 
adjunct to other methods of workings. 

Sale of standing trees by the Forest Officer by public auction or by private 
agreement.—This has been found by far the, best system in dis osing 
of large quantities of valuable produce and should be extended as far as 
circumstances will permit. 

It will generally be necessary to explain fully and to 
criticise the system of management in force, pointing out 
defects observed in it in justification of any changes that 
may be proposed. 
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Example-Under the system of working in force— 

Green standing trees may only be cut after marking and with the previous 
sanction of the Divisional Officer. An exception to this rule is sometimes 
made in the case of inferior species. 

Fallen green trees may only be removed under the pass and mark.of Foresters 
in charge of ranges or beats. 

Bamboos may only be cat in specified areas and under permits issued by 
Range Officers. 2 

Purchasers are allowed to enter the forests and to rewove the produce they 
require on taking out a pass at any of the revenue stations and on paying the dues 
according to a fixed tariff. The general: rule ‘is, however, subject to the following . 
restrictions :-— ‘ 

That permission to work be obtained before the forest is entered, and that the 
forest rules be observed. ; 

That cattle shall not be brought into the forests without the grazing due 
having first been paid or remain in the forests save at authorized cattle 
stations. 

Although there can be no doubt that more timber and firewood are produced over the 
entire area than the quantity sold annually, it appears that, on the other hand, some 
of the more accessiblg, parts have been overworked, whilst large but less accessible 
areas have remained untouched. The rules of working require to be revised so as to 
remedy this. 

(si) Special works improvement.—In most cases there will 
be works of improvement or construction for the am 
tion of the crop or for the extraction of produce, such as 
sowings or plantings, timber slides, roads, or bridges; and 
occasionally special. operations may be required, such as 
drainage or irrigation works, barriers to prevent the erosion 
of the banks of streams, and so forth. All these may be 
described in this section in such detail as circumstances 
require. 

In discussing cultural or other works of improvement 
undertaken in past years attention should be drawn to 
important results of experience so acquired. But if it is 
necessary for the information of the local officers to describe 
these works in detail, this should be done in a special report 
or in an appendix to the working-plan. 

Ezample.—lIt has been ascertained from the records that plantations of deodar, 
walnut and ash have usually succeeded ; while direct sowings have uniformly failed. 
Even in the nurseries the germinating seedlings have survived with difficulty, but 
once they are a few montks old they have given no trouble. The cost of planting out 
from the nurseries has, on the average, amounted to R10 per acre, or, including 
nursery charges, to R18 per acre of established transplants. 

(it) Past revenue and expenditure.—W here the figures 
are available, the average receipts and expenditure for the past 
few years in connection with the whole area dealt with and, 
if. possible, regarding each class of forest in this area, should 
be given. If no separate accounts are available an estimate 
may be made. The prices realised forthe produce, exclusive 
of cost of extraction and of establishment employed, should 
as far as practicable, be stated. These prices should be 
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discussed, use being made of the figures to jastify proposals, 
if any are made, for increasing or reducing expenditure 
under these headings. 

Example.—From a statement showing the revenne and expenditure during the 
past-ten years, compiled from the records in the Range offices, it appears that the 
average annual gross receipts during the past 10 years were #1,64,000, while the 
expenditure on timber works was R44,000. The profits derived from the forests were 
therefore 81,20,(00 annually, and of this sam there has been expended— 

On roads and buildings ‘ F ' F . 2 per cent. 
On cultural improvements . . ; 3 > 8 » 
On establishments : F i . - 21 » 

Total expenditure . 26 

It is beyond dispute that this expenditure is far too low. The condition of the 
forests requires the expenditure of large sums annually on cultural improvements ; 
while the low net price realised (only two annas per cubic foot on an average) for the 
produce shows that new lines of extraction are indispensable im order to place the 
produce at a reasonable cost where it is wanted, An expenditure of probably 25 per 
cent. of the profits should be devoted to improvements for some years to come. 

6. Utilisation of the produce,—(¢) Marketable products.— 
It should be stated what products of the forest are saleable, 
the purposes for which they are used, andthe quantities of 
each sort consumed by different classes of the community 
or required to meet the general demands of the public, 
In preparing the plan a statement should, therefore, be 
tabulated from the records showing the quantities of 
produce exploited by Government agency, sold to pur- 
chasers direct, used departmentally, granted or sold at 
privileged rates to right-holders and given as free grants. 

Example.—The following statement eshibits the average quantities of produce 
removed annually during the past five years :— ‘ 

AVERAGE QUANTITIES OF PRODUCE REMOVED OR UTILISED 
ANNUALLY. 

By GovgRENMENT By FREE- By RIGHT- 
Fropuce: AGENCY. Bx PURCHASERS, GRANTEES, HOLDERS. HaMARnS: 

Quantity, | Value, |Quantity. | Value, | 922° | Value, Qn" | Value. 

| ameo 
Cub. ft. | | Cub. ft, R Cub.ft.] B jCub. ft) R [ge E~ 

* =a 

Green sal timber .| 141,500 | 16,800 | 4,216,000 | 48,000 | 6,000 720 | 15,000] 1,500 /2 Bs 
» sain », .| 689,000] 9,020] 200,000 | 24000] ... ais = . (abou g 

other woods as we 108,000 | 4,280] .. ~ ie oe fe A 
Fud . . «| 20,000! 626 | 180,000] 23,200! ... | 20,000 | 2,400 }2 Bg 
Bamboos . . Fail rea aa 5,000 ave a sé wes a5 et 
Grazing SPs ¥ 3a ae is 2,937 |. “a aes 790 |S e256 
Miscellaneous =, te i ona 384]. “88 aie ese pa are 

or Peer 
Average 5 years we [26,445 a (107,801 | 720 | 14,690 ge eB 

1905-08 to 1909- Sses e200 
10, aekg =] 

= nae o 
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(it) Lines of exports.—The roads or main export lines, 
passing through the forest or in its vicinity, by which the 
produce is conveyed to the markets where it is consumed, 
should be mentioned, and the state of repair and adequacy 
of these roads should be discussed. Rivers and streams used 
for the extraction of produce should be similarly described, 

and any necessary improvements of the waterways should be 
suggested. 

_ Example.—The lines of export leading from the forests are the Siul River, on 
which are situated the villages of Odeypur and Dharampur, and the main cart-10ad 
leading to the city of Rampur. Iu the Siul itself, at Bagti, a narrow cbannel is so 
blocked up by a series of large boulders that it is difficult to float logs from one end 
of the passage to the other. Blasting operations are required here in order to free 
the channel. 

‘The carting road isin the chargeof the District Engineer, and its repairs are 
paid for from District funds. 

The following roads, which are the main arteries of the Range, have to be 
kept in good order so as to be passable. for mules :—- 

Misan to Sagti 3 s a : , 3 . 12 miles. = 
Dand to Sooli . ‘ - o ‘ OR 455 

New roads of the same sort are required in order tocpen outthe Sain forest: 
length‘*from the forest to the cart-road, 8 miles. 

Ordinary roads or paths, when no longer wanted for the transport of timber 
and fuel, need not generally be kept in repair, but will not altogether disappear and 
can be restored when again required. ° 

(itt) Centres of consumption.—The size and importance of 
each of the centres of consumption supplied from the forests 
under examination, their distance from {the forest and the 
produce consumed in each, should be discussed with such 
detail as appears necessary. 

The following heads under which the facts may be recorded should be borne in 
mind :— 

Name of market. 
Distance frou the forest. 
Line of export. 
Description and quantity of produce consumed. 
Sources from which supplied. 
Quantities coming from Government forests. 
Rates paid by dealers. 

(tv) Mode and cost of extraction.—The manner in which 
the produce is extracted should be explained, and the cost of 
felling, transport, etc., should be given. Improvements will 
of course often be suggested with the object of reducing 
the cost. The establishment of new roads and the improve- 
ment of existing lines of export may be justified in this 
section. 

Example.— All the produce reaches the market by railway, to which it is conveyed 
from the forests distant from 2 to 6 miles by bullock cart. The rates charged by 
the Railway Company are given below. The cost of conveyance to the line by bullock 
cart amounts on an average to six pies per maund per mile. This is the chief 
expense in the extraction of the produce, and on a separate report it has been proposed 
to substitute carriage by tramway for the present system. A tramway will reduco 
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the cost of extraction to three pies per maund per mile. The cost of constructing the 
proposed tramway, in accordance with the estimates given in the detailed report, 
has been included in the financial forecast, 

(v) Net value of each class of produce.—Upon the 
proper consideration of this subject often depend the 
exploitable age and the method of treatment to be applied. 
The report should state separately for each class of produce, 
the purposes for which it is used, the net revenue realised 
after deducting all costs of felling and extraction, etc. An 
example of the calculations which may be necessary has 
been given in Chapter IT in discussing the exploitable age. 
Tie result arrived at may be stated in words or in tabular 
form as most convenient. 

Exampl:.—The following statement'indicates the gross and net prices realised 
for each class of produce :— 

Gross price | Net price 
Description of produce. per cubic | per’ cubic REMARKS, 

foot (solid).| foot (solid). 

R R 

Trees standing in forest . 0°50 050 ] =a ‘ Fed 
ese figures are calculate 

Fuel billets, 2’ 6” long, 10” 0°66 0-23 \ from the average sales and the 
to 2” diameter. gapendiate ‘incurred during 

ve years. 
Fuel billets, 5’ long, 2” to 1” 0°82 0°06 J : 

diameter, 

6. Miscellaneous Facts,—(¢) The forest  staff.—The 
strength, duties and cost of the forest staff should be 
stated, and the adequacy or insufficiency, as the case 
may be, of the existing establishment ,commented upon. 
Where alterations are necessary, this should be stated and 
explained. : 

Example.—The following ranges and beats have been established :— 

Rangeand | No.of! Forests or blocks Area |Head-quarters 
head-quarters,| beat. | includ ed’in each beat, |~of beat. of beak. Eawcnke 

Aores. 

(| 1 | Partil, Temple, Deota,} 1,798 | Deota. The charge of 
Katatach. the range is at 

| pranent held by 
a Forester,. 

Deota 4 2 |Tadiar aud Bagiar .| 1,139 | Tadiar. 
| 3 | Pipal,Pamsu . . 1.037 | Pamsnu. 

4 |Dhikuri . . ‘ 1,980 | Sablra, 
l 5 | Naintwarand Datmir| 'o19 | Datmir. 

ToraL AREA 7 6,914 
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The duties of the subordinate establishment are particularly heavy, as the timber 
works are conducted departmentally. The injuries to which. the forests are liable 
have already been described, and the protective duties of the guards will be under- 
stood. The average area of each guard’s beat is about 1,400 acres; but the forests 
are scattered over a large area of exceptionally rugged country. It is often 
difficult to obtain suitable forest guards, as the hill men are unaccustomed to 
discipline of any sort. Proposals for increasing the staff, and for certain changes in 
its disposition, will therefore be made. 

(¢) Labour supply.—lit should be said to what extent 
and at what rates of payment it is possible to procure local 
labour, and whether, at particular seasons of the year, there 
are difficulties with regard to the supply. Any other 
remarks that may appear desirable in connection with the 
execution of works in the forests should also be recorded 
under this head. oe 

7. Future management; basis of proposals—(i) Working- 

circles and felling-series.—In explaining what working- 
circles and felling-series are proposed, their formation 
should be fully justified with reference to — 

The state of the crop and method of treatment to be 
supplied. 

The position of the natural land-marks. 
The position of the markets to be supplied. 
The demand for the produce. 
The most desirable size of the coupes. 
The administrative charges. 

It will generally be convenient, especially when there are 
a number of working-circles or felling-series, to exhibit in 
a tabular form the areas comprised in each circle and series 
together with the names of tbe forests or blocks concerned. 

Example.—lt will have been seen that the forest area consists of two portions, 
separated from each other by the main road from the railway line to the tahsil, and 
perfectly distinct in the character of the crops and in legal constitution. That portion 
situated to the east of this road has an area of 13,631 acres, is reserved and contained, 
as we have seen, an irregularly coppiced forest of 84]; while the area lying to the 
west of the road is unclassed forest, and contains only scrub jungle which it will be 
proposed to work for grazing. This latter block wust, it 1s evident, form a separate 
working-cirole, and it is proposed to call it the “ grazing circle.” 

As to the firat-mentioned’ block, it is too large to form conveniently a single 
felling-series and it is, therefore, proposed to divide it into two, separated by the 
stream and the path leading to the village. But both felling-series will be simulta- 
neously worked to suppiy the same market which is fed by the railway. It may be 
argued that this division of the eastern area into two telling-series will render the 
working-plan more complicated. The cost of extracting the produce will, however, 
be decreased by reason of the lesser distance it will have to be carried ; while the 
products of the fellings will not be so difficult to extract and dispose of. The follow 
ing area statement shows the distribution of these working-cireles and of the 
felling-series, numbered I and 11 respectively. Each will conveniently form 
a Forester’s charge, replacing the present arrangement by which a Ranger bas 
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charge of the reserved forests only, and two guards, belonging to thé sub-division but 
not under the Ranger, have charge of the grazing area :— ; 

Working-circles, Felling-series. Blocks incladed. evens Bewanks, 

C Mangir ‘ 328 |} 
Bhandal . ‘i 1,130. 

I .4!Langera . . 1,302. 
Maila . 2 1,466 
Himgri. ‘ 1,339 

Total . 5,565 
Coppice . 4 —_———} } All these forests 

(| Barnota . ‘ 1,250 |j are reserved. 
Sai . z - 1,246 | 1 
Alwas ; 728 

II . Baira . . 1,420 

| Visa A : 746 | 
: Chauju . . 1,488 , 

L Kall .. 1,188 |) 

Total : 8,0€6 

Grand Total. 13,631 

ne 2,043 }) 
Lil . : 892 || 

: Belj. . : 1,994 | | These forests, al- 
Grazing «te z, 1|Tonda .. 2,600 | *” though demar- 

; 4! Aulas : : 1,586 | cated, have 
| ig soo cake j not feen res 

a6u : ‘ 17 served. 
ilMaite . «| gard = 

| Total area, . 14,561 

(it) Sub-division of the area into blocks or compart- 
ments.—The degree of elaboration with which the forest hag 
been sub-divided and the crops described should be briefly 
explained and justified, 

Ezample.—The working-circle has been sub-divided into five blocks, each of an 
average area of 1,2C0 acres and with boundaries which follow either roads, ridges or 
streams, As the forest is to be worked by the method of selection fellings, and the 
exploitable trees are growing scattered over this area, a more minute sub-division and 
description has not been considered necessary. . : 

The boundaries of the compartments are marked by deep blazes on all the 
boundary trees ; whilst, at salient angles, earth mounds with hard wood posts bearing 
numbered plates, have been placed. 

(sit) Analysis of the crop—It should be explained 
whether the trees have been counted and measured, and 
whether the areas containing different crops have been 
differentiated and separately surveyed or have simply been 
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estimated by eye. Where a valuation or enumeration survey. 
has been made, it should be explained whether the stock on. 
the whole area has been counted, or whether the number of- 
trees has been calculated from sample plots. Whatever 
method of analysis and description has been employed should 
be briefly explained and justified. 

Ezample.—No accurate differentiation of the crops in each compartment has been 
attempted, as this was unnecessary in view of the treatment to be applied. The 
number of trees has, however, been ascertained by linear surveys run in all directions 
through every kind of crop. The area so surveyed amounted to 12 per cent. of the 
area of the working-circle. The results of the enumeration are summarised in the 
following paragraph, and the detailed figures will be found in Appendix IV. 

A brief analysis of the crop, based on any detailed de- 
seription or on a stock map (if one has been prepared) should. 
be given. Where the number of trees has been counted or 
estimated, totals for each size, class, kind, etc., should be 
stated and should be supplemented in an appendix by a 
detailed record of the survey. If the areas occupied by 
different crops have been separately examined, the age-classes 
and the area occupied by each kind of crop should be 
recorded. Where the stock has been simply assessed by eye, 
summary description of the crop in each sub-division may 
be given. 

Exzample.—The records of the detailed enumeration show that the standing stock 
may be classed as follows :— 

Trees (exploitable) over 2’ in diameter 3 j . 65,871 
- 1} to2’,, ,, oe 87,846 
6 Vtol!, » ye 68,000 
2 below 1’ ,, 45 5 ‘i + 927,000 

Where the crops have been differentiated as to their com- 
ponent age-classes, the summary analysis would be given 
by area :-— 

ACRES. 

Mature, regular high forest from 100 to 159 years old . 1,208 
Selection-worked high forest from 40 to 150 years old . 1,144 
Pole crops from 50 to 90 years old 5 . * - 955 
Former coppice, undergoing seed and secondary fellings . 87 
Young thiciets and seedling crops . . . 626 
Blanks and glades . Fi $ . . . - 167 

— 

ToTaL AREA » 4,187 

8. Future method of treatment.—(4) Object sought to be 

attained: purpose with which the forest should be 
managed.—The object or purpose in view, such as the 
production of timber of a certain kind and size, the 
protection of the trees, or whatever it may be, should be 
deduced from the facts recorded in the first part of the 
Report and be plainly stated ; and, in certain cases, as for 
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instance, in water catchment areas and in hilly country, 
especial attention should be paid to the necessity for the 
retention of forest cover with the object of improving and 
regulating the water supply, and preventing erosion. 

Erample.—The facts recorded in paragraphs 12 to 15 of this Report show that - 
the forests should be worked so as to provide fuel and timber for the local population. 
Timber of the largest size is not required, and the beams or poles in demand can be 
obtained from trees of one foot in diameter. 

(it) Method of treatment.—The proposals for the manage- 
ment of each working-circle should be discussed separately, 
commencing with the sylvicultural method of treatment, 
The method should be explained and ‘its adoption justified by 
a brief explanation of the reasons which render it advisabie or 
necessary to employ it. 

Example.—Although the coppice system intvoduced in 1881 has not. been followed 
in all its details, its general principles have been adhered to, and, broadly speaking, — 
have given the results that were sought. It is, therefore, proposed to continue this 
method of coppice with standards. The method of high forest, it might be argued, 
would also furnish both timber and fuel and furnish timber in much larger quantities. 
than would be possible under the: method of coppice with standards, The present 
state of the area, formerly set apart for treatment as high forest, does not, huwever, 
favour the conclusion that the method of high forest is suitable to the species which 
the forest contains. The volume of standing timber is undoubteily great; but the 
trees have in general a forced and unhealthy appearance ; and it is not improbable 
that high forest cuold only be regenerated by artificial means. Every indication 
points to the conclusion that the principal species thrives best when grown ina 
state of partial isolation. It finds these conditions when growa as standards over 
coppice ; and, as far as can be seen at present, by adopting this method we are more 
likely to furnish timber of good quality than by any other method of treatment. 

(i) The exploitable age.——The manner in which the 
exploitable age has been calculated, and the facts on which 
the calculation has been based, should be stated. As already 
indicated these facts or considerations relate to the products 
required, the object with which the forest should be worked, 
the rate of growth, the prices realised and the net value of 
the trees standing in the forest. 

Ezample.—tIt has been stated that the object with which this forest should be 
worked is to supply fuel and timber for the neighbouring population, and it has been 
decided that thisend may best be accomplished under the coppice with standards 
method of.treatment. It has been showa that the fuel billet required should not exceed 
A inches in diameter, as, if larger, it becomes necessary to split them, and they bring 
in a lower net price. From the rate of srowth of the coppice it is known that this size 
is attained in about 12 years. [t is, therefore, proposed t» exploit the forest ona 
rotation of 12 years, As regards the standards, we have soon that trees of 1 foot in 
diameter furnish the required small timber, and that they attain this size in about 
60 years. Itis, therefore, proposed to retain acertain number of the standards of 
each coupe for five rotations of the coppice. 

9. The fellings.—(¢) General working scheme and calcula- 
tion of the possibility.—The calculation of the possibility 
should be based on the analysis of the crops, or, where an 
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enumeration survey has been’ made, on the standing stock in. 

the forest. 

The general scheme of working and the method of cal- 
culation having been explained and the possibility deter- 
mined, the condition of the stock as regards its sufficiency 
or insufficiency, the arrangement of the age-classes and so 
forth, should be discussed. The length of the preparatory 
period, during which it may be necessary to reconstitute the 
crop or lead it on to normal condition, should also be 

explained. 
Erample.—It is proposed to exploit the principal species, teak, by the selection 

method ; and the length of the felling rotation adopted is 20 years or half the period 
(40 years) required for a tree of the lowest dimensions of Class IT to attain the lowest 
Simeone of Class I. ‘The enumeration “surveys show that the age-classes are as 
follows :— 

Class T . < . 65,871 trees. 
» <I ‘ ‘i é ‘ . 87,846 ,, 
a: (ELE ca 4s . 4. 83,000, 
9 IV . e < . 927,000 ,, 

lt may be assumed that, as there are 87,846 trees of the 2nd Class, the greater 
proportion of which will attain exploitable dimensions in the course of 40 years, the 
number of trees which will become exploitable each year is something less than 87,846 
-+40 or about 2,000 trees. Under a felling rotation of 20 years, the norma! exploit- 
able stock on the ground should therefore be :— 

In the area first felled over 20 years ago 2,000 x 20 

ee ee es e ¢ 

20 
” next as 19 years ago 2,000 x 19 

20 
etc., ete, etc., 

” last 43 1 year ago 2,000 x dL 
20 

The normal exploitable stock would, therefore, be 100 x (20 + 19 + &e. + l)— 
21,000 trees. : 

There is therefore an existing surplus stock of 65,871—21,000 or say, 44,000 
exploitable trees. : 

The condition of the crop shows that trees of Class III are markedly deficient 

and that there will be a dearth of exploitable trees 40 years hence and indeed there- 
after until the present stock in Class IV matures 80 years hence. 

A preparatory period of 80 years is, therefore, necéssary in order to properly 
constitute the stock; and itis proposed to spread the felling of the surplus stock of 
44,090 trees over this period (or rather to diminish the fellings of the younger stock 
proportionately). The annual fellings should, therefcre, be within (44,000-+-8v) +2,000 
trees, or about 2,550 trees a year. 

(i) Period for which the fellings are prescribed.—The 
time during which the felling operations are prescribed in 
detail should be explained and justified. In the case of selec- 
tion fellings the period chosen would be the length of the 
felling rotation, and the rotation should, therefore, be 
justified. 

Ezxample,—lt is desirable, in order that the area worked over each year should 
not be inconveniently large, that the felling rotation should be as Jong as possible 
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without risking the loss of trees which die or fall in the interval between the fellings. 
It is considered that 20 years is the utmost limit that can be allowed under these con- 
ditions. The length of time required for trees of the lowest dimension of Class II to 
attain the lowest exploitable dimension being 40 years, it will be convenient to take 
that period as the basis in fixing the felling rotation. Conseqnently a felling rota- 
tion of 20 years, or half the period, has been adopted, and operations are prescribed 
for that length of time. F 

(iii) Areas to be felled annually or periodically.—The 
formation of the annual or periodic coupes should be 
explained, and the caleulation by which the size of the coupes 

has been determined should be given with such detail as the 

circumstances in each case require. Such calculations have 
already been illustrated by examples. 

The allocation of the fellings should be discussed where 
necessary and the proposals made justified, important 
departures from the rules regarding the allocation of the 
fellings being explained. In the case of the selection 
method, the order followed in making the fellings is of little 
importance provided that some order is adhered to, but, where 
one or two species only are exploitable, it may be necessary 
to form coupes of equal resources as regards these species. 

Example.— The order to be followed in making the fellings would, under normal 

conditions, be as they are numbered 1, 2, 3, etc., but as coupe No. 14 contains many 
mature and over-mature trees it is desirable to take it in hand at once. Moreover, as 
the mature trees are in excess and as there is a surplus stock which must be removed, 

an excess felling is justifiable. It is, therefore, proposed to work coupe No. 14 in 

addition to coupe No. 1 in the first year, returning again to No. 14 in the usual order 

in the 14th year of the felling rotation. By this means after the first year, it will 

be possible to resume the regular order. 

(iv) Nature of and mode of executing the fellings.—The 
special statement of fellings should be accompanied or followed 
by such general instructions, with regard to the manner in 
which they should be executed, as may be necessary for the 
guidance of the local officers. These instructions should not 
be too elaborate or detailed, but may be drawn up on the 
supposition that the officers who carry out the provisions of 
the plan understand their business and will be responsible 
for the fellings they make. 

Example.—The trees are to be felled according to the principles of the me‘hod 

of selection fellings, subject to the following conditions ;— 

The prescribed number of trees way be felled annually, or the fellings may be 
carried out, over the whole area to be worked, during three years and in 
the firat or any other year of that period. 

No tree under 6 feet in girth at breast-height may be feled, except in oo. tain 
cases where, in the opinion of the executive officer, the tree shows signs of 
premature decay. 

Isolated trees should not befelled, unless with the object of clearing away 
cover to help the establishment of seedlings already existing, 
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In many cases the best means of indicating in detail 
(when detail is necessary) the way in which the fellings 
should be conducted is by means of suggestions recorded in 
the “remarks column’”’ of the descriptive statement for 
compartments or blocks. 

In some cases it may be desirable to deal at greater length 
with the fellings tc be made. 

Ezampie.—The rest of the periodic block, which contains old fir foreat, will be 
regenerated during the first period by successive fellings, seed, secondary and final. 
These fellings will be controlled by volume, care being taken to complete, as far as 
possible, all the seed fellings within the first 12 years of the period. The local 
officers will execute the regeneration fellings on their own responsibility, in such a 
way as to secure, with the greatest approach possible to certainty, the natural re- 
stocking of the ground. The seed fellings should be made close, the cover being 
raised by pruning the lower branches, care being bestowed on the condition of the 
surface-soil. Wherever a thick growth of moss, bilberries cr heather covers the 
ground, it should be removed in wide strips. Should the ground be overrun by her- 
baceous growth and there is reason to fear that the self-sown seedlings will not 
thrive, it will be necessary to clean-feil and to re-stock artificially, using the pine as 
‘@ ourse, and when the latter is 30 years old, introducing the silver fir aud the beech 
under its shelter. There may chance to be spots where the shelter is sufficient for 
the direct rearing of the silver fir, and where the soil is of sufficient depth and 
fertility to reuder unnecessary the expense of using the pine asa nurse. In this 
case a middle course should be followed, and pine and silver fir should be sown 
in alternate strips. In their early years the pines will protect the firs and may 
afterwards be gradually extracted in accordance with cultural requirements. Sap- 
lings and poles that are not vigorous should usually be retained. All those which 
are too old although yet thriving, that are weedy in appearance, and those in, or 
which have been under, shade fora long time, ought to disappear. It is only where 
their presence may be necessary as a protection to younger growth that they should 
be temporarily retained until the latter has passed the stage at which it requires 
shelter. When it is considered that a pole crop of silver or spruce fir is ia the con- 
ditions that render it desirable to preserve itit shoald be thinued, if necessary, and_ 
Ps old trees which may be considered either useless or prejudicial should be extracted 

‘om it. 

(v) Tabular statement of fellings to be made.—The whole 
of the prescriptions should be summed up in a single simple 
tabular statement containing the following columns :— 

(a) Year or period for which operations are prescribed. 

(b) Area to be taken in hand each year or period. 

(c) Nature of fellings to be made. 
(d) Area or quantity of material to be exploited. 

(e) Remarks. 

More than this ig seldom required, no matter how com- 
plicated the operations prescribed may be. The area to be 
taken in hand should, if possible, be shown under the differ- 
ent headings: wooded, blank, unproductive. In the last 
column but one should be entered either the area, the 
number of trees, or the volume of material to be felled. 

K 



146 

Example.—The following example illustrates the adaptation of such statement 
to different classes of operaticns :— 

Statement of fellings. 

Locatity, AREA IN ACRES. 

N aber ut Yi ature | number 0: 
or. enced , of fel- | trees, or REMARES;. 

Period. | Forest, | Block. Wood- Unpro- lings. |volume to be 
: part. | & Blank. |ductive, | Total. elled. 

ment. 

| 

Successive regeneration fellings (by volume). 

1960 2nd I. , 
to Lalla- |periodic; II. } 785 20 3 808 |Regene- 33,8938 |The  fellings 
1909 tun. | block, | III. ration. | cubic feet | may be pre-- 

anoually, paratory, se 
condaty or- 
final; or all. 
three may be - 
undertak en 
together by 

: the group 
method. 

Selection fellings (by number of trees). 

Anduri|Paimar | I. 271 36 6 313) 
|] Selec- | 200 trees | Of these 170- 

1901-02} Do. Do. IL. 276 62 10 348 fr tion, anbually. | to be sal and. 
30 sain. 

1902-03 | Do. Do, Ill. 250 13 1 264) 

ete. ete. Iv. ete, ete, ete. ete. ete. 

Thinnings (by area). 

1900-01| Anduri| Dat- I va 22 6 99 Thin-| 7lacres. |Thin ni ngs- 
wind. nings. over one= 

tenth of the - 
1901-02} Do. Do. IL. 73 2 12 87 Do. WB area (71 ac- 

2 res) to be re- - 
902-03; Do. | Latoon| lI. 86 32 61 179 Do. 86 Cg, peated three - 

times (or - 
eto, ete, ete, TV, ete, ete, ete, ete. ete. etc. once every 

10 years) on 
each area 
during the 
period. 

Stored coppice fellings. 

1900-01 tcmaaal Lodi. I, 87 6 a 95 | Stored | 87 acres. | At each. 
coppice. coupe not. 

less than 15. 
1901-02, Do. Do. Il. 92 8 1 101 Do. 92 45 standards 

‘ are to be 
1902-03 Do. Do. Ill, 86 Mil 12 93 Do 6 reserved per- 

. acre on an. 
ete, ete, IV, ete, ete. etc, ete, eto. ete. average. 
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(iv) Forecast of condition of crops at the expiry of fell- 
ing period.—It will generally be advantageous to forecast the 
condition of the crop at the expiry of the period for which the 
fellings are prescribed. The condition aimed at would of 
course be in accordance with the purpose with which the 
forest is worked ; and the mere formulation of the anticipated 
condition would also serve to illustrate and explain, better 
than anything else, the nature of the fellings to be made and 
the immediate object sought in making them. Again, in the 
case of a forest worked by the selection method, where as a 
result of enumeration surveys the possibility has been fixed 
by number of trees, the forecast would give an estimate of 
the number of trees, which may be expected to be found 
io each girth class at the end of the period for which the 
fellings are prescribed. 

Example.—At the conclusion of the felling period, it is hoped that not only will 
all unsound timber, dying and overmature trees, but also all languishing and badly 
grown trees of Class II, have disappeared, and that they will have been replaced by 
sound vigorous well-grown trees, ana the total number of trees with a girth over 6 
feet will be at least as well represented in number as at the beginning of the period. 

Or, in the case of a selection forest in which enumeration surveys have been carried 
out, the following forecast might be given :— 

It has been shown that at the end of the first period 148,444 trees would have 
become exploitable and if the annual yield be fixed at 3,800, only 
114,000 trees will be removed, so that at the end of the first period, 
assuming that 26 per cent. of the Class V teak survive, the crop should 
be composed as follows :— 

Number of trees, 

Class J, 148,444—114,000 ee ee ee 4 34,444 

o IL, 3% 68,502+39x120,652 .  . . . 24,810 
o, TIL 23% 120,6524+39%108,280 . . « «6 © «© 135,442 

aw IV, 35% 108,2394+89%x46,807 . . « © . 52,474 

Except in the case of Class IV trees this is ample to maintain the yield and it is 
hoped that by judicious assistance to natural regeneration the deficiency in the 
seedling class may be made upand their growth accelerated so that there will be 
no difficulty in maintaining the yield at the figure above fixed throughout the whole 
rotation or even at an increased figure. 

10. Supplementary regulations.—There are two classes of 
works of improvement, namely, those which are so connected 
with the methcd of treatment that they may he considered 
as special to the working-circle, and those which are common 
to the whole area dealt with in the Report. 

Thinnings and cleanings, the re-stocking of blanks and 
the introduction of superior species into the crop obviously 
belong to the former category ; and grazing, although it may 

® The time required to pass from 1 to 3 feet girth. 

K 2 
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‘-be general to the whole area, is nevertheless to some extent 

dependent on the treatment adopted, at least as regards the 

_elosing and opening of blocks to cattle. 

Such works or regulations should be dealt with in treat- 

ing. of the working-circle to which they relate, It will be 
‘understood that the degree of detail with which these regula- 

tions should be drawn up and their nature depends on the 
circumstances .of each case, and that no guide as to what 
should or should not be provided can here: be indicated. 
Important works of construction should form the subject of 
a separate report, and should only be mentioned in the plan 
so far assthey affect the management or treatment of the 
forest. 

(1) Cleanings, thinnings, or other improvement fellings.— 
These should be prescribed by area with such details as 
regards the manner of conducting them as the circumstances 
require. 

Example.—Improvement fellings should be wade at intervals of ten years, 
thus passing twice over the eutire area in the cuurse of the felling rotation. The 
fellings should be made in the following order :— 

AREA TO BE OPERATED ON. 

. YEAR, vex to be REMARKS, 

Block. .{ Area, | felled over 
~ (estimated). 

1909-10 . : faery } . . |; Bani». | 629 167 
1910-11 ; than or } . | Sarni we | 702 206 
1911-12 : 1921-22 ‘ . .| Rupani. : 564 221 

1912-13 . ee } . | Chatri . .| 498 196 

eat } ; Masrund. =. |_——728 205 
1914-15 | The estimated cost of 

1924-25 § ° -|Kanga . -| 485 189 these operations 

1915-16 
R5-8 per acre. 

eae 2 } . .{Sloh =. | 80 | 08 
1916-1 isa5at iz Debd . «| 808 186 
1917-1 1927-28 } . . ete. ete. etc. 

1918-19 1928-29 } . : ete ete. etc J 

Toran. Cecstey3 4,750 1,572 



149 

In the improvement fellings the following work should be done :—= 

All suppressed deodar seedlings should be relieved from the injurious cover of 
inferior species, either by the lopping of a branch or two or by the 
ringing of the immediately over-topping treed. 

All deodar trees with crowns contracted on account of the heavy surrounding 
foliage of other trees, but otherwise in good condition, should be set free 
by the ringing of some of the latter. : , 

In tho vicinity of, or on slopes immediately below, fertile deodar trees, the 
soil should be prepared for the reception of any seed that may fall by 
being cleared of all undergrowth and being fread, if necessary, from the 
thick covering of undecomposed leaves. 

In opening out the leaf canopy, it should not be forgotten that deodar in its 
youth supports a great deal of shade and requires protection, and that bright illumina- 
tion results in the soil of these forests being overrun with a dense growth of weeds 
and inferior shrabs. The object of ringing and not felling the obnoxious trees is 
to uncover gradually the soil end vegetation, to save the heavy outlay that felling 
would require, and to prevent the ground from being encumbered. 

(ii) Regulation of grazing and other rights.—The plan, in 
this respect, must carry out the detailed record-of-rights under 
the forest settlement, if one exists. It should be laid down 
what areas are to be opened to grazing and for what periods. 
The number of cattle to be admitted should, where possible. 
be prescribed; and generally it should be explained how 
the rights or concessions can be met with the least amount’ 
of injury or danger to the forest. 

Example-—The annexed table indicates the periods for which the several areas 
will be opened or closed to grazing. .They bave, as permitted by the settlement, 
been arranged with a view to giving each area a rest of five years. The number of 
cattle to be admitted is that given in the statement of rights, and the areas opened 
will allow 3 acres per head of cattle grazed. When one area is closed, another will 
be opened ; and, on an average, one-third of the whole area will always be open to. 
grazing. This arrangement in no way contravenes the orders passed by the Forest 
Settlement Officer. 

AREA OPENED. 

YEARS DURING WHICH OPENED. RemMargs, 

Name of block. Area, 

1909 to 1913 ‘ . | Jellaki F : 3,117 
1914 to 1918 r . | Shahpur é 3 2,832 
1918 to 1922 5 . | Ganchan ‘ ; 2,979 

The Raura block of 106 acres which it is proposed to work regularly will have 
to be closed. It is free of rights, but grass-outting can be permitted. The portion. 
traversed by the path from Raura to Mairawana, or about ten acres, which contains 
chiefly young chir may, however, be left open to cattle, as it need not be worked and 
it is inexpedient to close the much-frequented path. ; 

It has already been explained that, as regards rights to 
timber, it may be necessary either to form the area burdened 
with the rights into a separate working-circle or felling- 
series, in which case the exploitation will he dealt with in 
the ordinary way as a principal provision of the plan, or to 
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allow for the required material in calculating the possibility. 

In the latter case the removal of the right-holders’ trees 

would be regulated as was necessary but separately from the 
fellings made under the principal provisions of the plan. 

Examplec—The number of trees required annually by the villagers has been 

estimated as follows from the average consumption of the past five years. These 

trees will be marked by the Range Officer for rewoval by the right-bolders on produc- 

tion of their passes :— 

FOREST FROM WHICH TO BE GRANTED. 

DESCRIPTION. a REMARES. 

ao] oe a | 3 
a|l3sfitatilés| 3s 
el srels |e is 
a a. |S Fl 2 | 5s 
So i a A i= a 

Chir trees, 2' diameter . 8 8 12 88 16 | 132 
» pores, 1’ ,, , 60 | 268] 149 76 58 |} 611 

Oaks for ¢harcoal . 10 8 12 27 16 73 

Hitherto free-grant trees have been marked in an irregular manuer, the sam: 
village often obtaining trees from different localities, and th» people frequently being 
allowed to select their own trees regardless of the well-being of the forest. . This 
must cease, and all trees should be marked by the Ringer according to the principles 
applicable in selection fellings. 

(iit) Sowings and plantings.—The question of sowings 
and plantings should be discussed, only such details with 
regard to their execution being given as appear to be neces- 
sary for the guidance of the local officers. 

Ezample.—It is proposed to introduce tun and other superior kinds of trees into 
the crop by planting in the coppice. The want of good species to serve as standards 
and the increased value that such standards would add to the forest have been fully 
explained. To enable these plants to hold their own in the dense coppice growth 
(only certain kinds of shade-supporting species could be so introduced) good-sized 
seedlings should be planted in pits. Nurseries should be established in the compart- 
ments to be felled three years in advance of the felling. 

Sites for nurseries should be chosea in well-drained losalities. The nursery beds 
should be terraced, and the seeds should be sown in lines, a foot apart, in November 
and December. Whilst in the nursery, the young plants should be protected in 
seasons of drought and frost by grass tatties raised a few feet off the ground. Tha 
young seedlings should be put out immediately the rains set in. 

(tv) Roads, buildings, and other works of improve- 
ment.—The improvements indicated above are more or less 
connected with the method of treatment adopted. There 
are, however, many works, suchas the improvement of 
boundaries, the construction of roads and buildings, and, in 
many cases, the clearing of fire-lines which may concern all 
the working: circles. 
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The estimated cost of such works as may be proposed 
should be given in the report. The application of a plan 
may necessitate the construction of very considerable export 
works and roads, but such undertakings should form the 
subject of separate reports and should only be briefly 
referred to in the working-plan. 

Example :—Boundaries.—The forests have been merely temporarily demarcated 
by mud pillars many of which have already fallen down. In some caces it will be 
possible to treat collectively as one block several at present separately demarcated, 
for instance, Sikri, Rupani, and Chatri; and also Kalwara, Sani, Hadri, Bonar, Chi- 
rindi and Rambo. But where this is inexpediant the forests should be re-demarcated 
by masonry boundary pillars. It is important that new pillars should be of the best 
possible description. Forest records of former years show that demarcation work has 
frequently had to be done time after time owing to the cheap and unstable nature of 
the materials used. It is therefore proposed to construct of the most suitable stone 
(generally slate) found in the locality, solid masonry pillars about 2 feet square at 
base, 1 foot 6 inches square at top, and 2 feet 6 inches high, on a solid founda- 
tion 3 feet.square. It is estimated that each pillar of this description will cost from 
R2 to R4 according to its position, Owing to the configuration of the ground, one 
pillar is frequently not visible from the next, and there is often, in consequence, uz2 
certainty as to how the boundary runs. The remedy is to cut a two-foot path or line 
through the forest from pillar to pillar, whenever the boundary is not a natural one 
ora path does not already exist. In paragraph 6 it is estimated tlat there are 73 
miles of artificial boundary ; so that, if 8 miles were made every year, the whole 
work would be completed in about ten years. 

Fire-protection—As stated in Part I, it is accepted that unless forests open 
to rights are fire-protected their deterioration must continue, and they must in course 
of time, disappear in accessible places, especially if the demand of right-holders for 
timber and fuel is supplied, as in the past, from such localities only. It is therefore 
proposed to extend protection to the following blocks :— 

Length of fire- 
Forests, Area in acres. line required 

ia miles, 

Sukrav . 3 5 j ‘i 5 P é 11,132 11 
‘Gwalgarh . . . : A . j F 13,435 86 
-Rawasan s : . ‘ , . ‘ < 15,933 59 

Toran : 40,500 . 106 

All the other forests in the area dealt with, vtz., Jogi Chur, Ander-Majhera and 
Kauria Chaur are already protected. ‘The Buriwala-Mebara block is an island, and 
yeqnires no fire-lines for its protection ; but grazing might be stopped in it at the 
beginning of the fire season. The extra cost which this protection will involve 
is eatimated, on the cost of similar profection in other areas in the division, at 
R450 a year. This will bring the total cst of fire-protection in the tract to 
‘R900 annually. 

Communications and buildings.—The roads, bridges, and buildings enumerated 
in paragraphs 80 to 85, except the sleeper-carrying paths in the blocks which have been 
worked out, should be kept in repair. A year before the selection fellings in the 
Deota forest are brought to a conclusion it will be necessary to make a good bridle-path 
by widening the present path from Deota; and a similar path should be made 
later to Bamsu from Deota to Sahlra along the main ridge, a short one joining it from 
Bamsu. Roads, passable for pack animals carrying food for the sawyers and coolies, 
must also be made along the right bank of the Tons from Tadiar, passing by the mouth 
of the Bamsugad to that of the Kunigad, down which will come all timber from 
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the Sablra forest; whilst branch roads will be required up the two gads referred to 
and also one from Naintwar bridge to Koarbo, the road on the left bank of the 
Tons as far as that bridge being widened and improved. 

Forest rest-houses and servants’ quarters should be built at the camping ground 
in the Sahlra forests and at the mouth of the Kunigad. The Bamsu hut must also 
be enlarged and improved. Houses for the Forest Ranger ani chaukis for Forest 
Guards will be required at Bamsu, Sahlra, Kunigad and Naintwar. Godowns for 
the food-supply are also necessary at Bamsu, Sablra and Naintwar. The cost of 
these various works will, on an average, amount to,R5,G00 a year. 

(v) Summary of supplementary regulations.—A sum- 
mary of the works of improvement may, In some cases, 
be given with advantage. A brief description of the works, 
the probable date of their execution as well as of their cost, 

should be indicated. 

Ezxample.—Summary of works of improvement. 

* BR # 

(|Joli .| Facilitating the reproduction of | 660 | Inclades cost of 
deodar, as described, in about fencing small 
280 acres. portions where 

necessary. 
Padri, Bohar , {Collecting seed, preparing and| 166 

sowing 20,000 square feet 
nurseries, as described. 

Padri, Behar .| Planting 20 acres, as described . | 260 

Ditto . | Resowing old nurseries: 20,000} 40 
square feet. 

1909-10 .4 | Joli-Thali .| Opening outa path through the | 300 
forests, and from the forests to 
Sao river, to join path along 
that river : about 3 miles. 

Sao . .| Improving the village road along | 250 
the Soa nalla : about 3 miles. 

Sai . | Building a small forest rest-house |500| Not including 
on road leading to forest in the value of the 
8ao valley. timber. 

Joli-Thali . | Demarcating the forest boundaries | 60 
with about 30 pucea pillars, as 

q described. 

11. Miscellaneous.— Miscellaneous prescriptions.—In addi- 
tion to the prescriptions relating to the execution of the 
principal fellings and to the supplementary regulations dealt 
with in the preceding paragraph, provision may also have to 
be made in the working-plan report for the carrying out of 
other miscellaneous operations. These may include resin- 
tapping and the preparation of resin products; the marking 
of trees for felling in the coupes; regulations for the disposal. 
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of minor and miscellaneous -forest produce; the taking: of 
meteorological observations ; special prescriptions regarding 
the extraction of dry wood,; the upkeep of maps, etc., etc. 

,, cample.—Maps are to be kept up to date, As far as possible all new roads and: 
buildings are to be shown as soon as construction is finished. Enlargements of each 
beat are to be made on the scale of 4” =1 mile. These maps are to have all the- 
names done in Hindi character, are to be bound in pocket form, and supplied to each. 
Forest Guard. 

An attempt should be made to maintain a graphic record of the daily maxima 
and minima temperatures throughout the year at the head-quarters of the range. 

The disposal of bail grass, and other minor produce by aunual leases as at. 
present conducted will be continued in both working-circles. 

The marking of coupes should be undertaken doring the working season preced- 
ing that in which they are to be felled. The trees to be felled should be marked with 
a hammer mark in two places; one at the foot as near the ground as possible and the 
other at about 4 feet from the ground. 

Details regarding the cost incurred in the preparation of 
the working-plan should also be given in this paragraph. 
This should include information upon the following matters :. 
(a) establishment employed and (6) expenditure incurred 
under all heads. 

Example.—The expenditure has been as follows :— . 

Pay and allowances of the Working-Plans Officer whilst on 
special duty between November 1906 and February 
1907 . ° . r . . . » 4,362 - 

Personal establishment of the Working-Plans Officer 
whilst on special duty . ‘ . ; . 157 

Surveying of topographical details on 4-inch maps. se 576 

Levelling . . g . . . F ‘ . 140 

Enumeration surveys ‘ . . . . A 178 

Map drawing . a . j ‘i ‘ . : 177 

Miscellaneous. f ‘ 5 . . . ‘ 204 

ToraL . 5,794 

The area dealt with in 267 square miles, so that the average cost was R21} per 
square mile. 

(ii) Collection of data and upkeep of record and control 
forms.—The working-plan may fittingly prescribe the 
upkeep of records, the conduct of experiments with a view 
to the future revision of the plan on more accurate data, 
or for other purposes. Such prescriptions may include the 
yearly record of spring levels, of rainfall, of the width of 
the beds of streams and torrents and of high and low water: 
therein; the collection of figures for the preparation of form 
factors or volume tables; the upkeep of fire-conservancy 
registers and maps, and forest journals, etc., etc. 
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_ The various subjects, which should find a place under 
this head, may be classified as follows :— 

(1) General scheme, 

{2) Yearly record of spring levels, of raifffall, of width of beds of streams and 
torrents and of high and low water therein. 

(3) Form Factors. 

(4) Fire conservancy registers and maps. 

(5) Forest Journal. 

(6) Compartment register (for detailed statement of all trees felled year by 
year). 

(7) Control forms (amount of detail necessary). 

Ezample.—A journal, as prescribed under section 91 of the Forest Code, must be 
kept up. This book will contain, separately for each comrartment, a register of the 
operations carried out therein, the yield trom the fellings, thinnings, dead and wind 
fallen trees, etc., etc. In addition to this, a portion of the journal should he 
devoted to a general summary of each year’s work, to notes on experiments and obser- 
vations made, cost of exploitation, revenue, and ex»venditure, and so forth for 
the forests as a whole. 

Measurements of the rate of growth of the oak should be made regularly once a 
year in the sample plot and should be entered in the register prescribed fur the 

' purpose. The examination of the concentric rings of growth in conifers should be 
continued. The record should be kept by compartments, and both.the aspect and 
latitude should be invariably noted. 

Control Form No. 2.—Four separate forms should be prepared annually for the 
forest working-circles. Coupes can be entered in totals, as the compartment register 
will contain a record of trees felled by sub-compartments. 

(itt) Changes in the forest staff—Any alterations 
proposed should be indicated with such detail as cir- 
cumstances require, and should be justified by reference to 
facts recorded in the first part of the working-plan report. 

Ezample.—It has been already fully explained that the staff is inadequate and 
must be increased if the present proposals for working the forest are accepted. 

The following protective and executive establishment will be required A states 
ment showing how it is proposed to distribute and employ these men is attached to 
this report. Even with the proposed increase, the average forest area (formed of a 
large number of small forests scattered over rugged country) under each Ranger will 
be 17,090 acres, and under each Guard 1,500 acres :— 

R BR R 

Upper Ravi¢ -3 Forest Rangers on 50 to 1508 month . 150 monthly. 
forests : far 5 Foresters ‘i 15, ~=40 ” » 11 * 
ranges. 45 Guards i 56 , 10 9 + 285 = 

Lower Ravi 1 Forester i 50 ~,, 150 is » 60 Pe 
Range. 2 Foresters 5 15 ,, 40 a « 45 

22 Guards _ 5 +» 10 « 186 

Total estimated cost at starting : . - 780 
Present sanctioned monthly expenditure . + 610 

Proposed moothly increase ; . . 170 

This does not include the establishment employed in the forest round Dalhousie, 
which will be separately reported on. 



155 

(tv) Forecast of financial resulis—The report should 

conclude with a forecast of the anticipated financial results 
under the management proposed. The forecast should be 
criticised and compared with the results obtained in past 

year. 

Ezxample.—It is impossible to do more than estimate the average annual 
revenue. It will be noticed, from the following statement of the anticipated 
revenue and expenditure during the next 10 years, that but little profit from 
financial point of view will be obtained from the working of the forests. It is 
not intended that the position should be otherwise. The object Government holds 
in view in working these forests is, not tu trade as timber speculators, but to secure 
a regular supply of timber for the neighbouring town, and to manage the forest3 so 
that they shail be always capable of furnishing a sufficient supply. It is, therefore, 
here proposed to devote to the improvement of the forests, which arein a dangerous 
condition as regards their future, the greater. portion of the anticipated net revenue 
from the timber transactions. Toe anticipated receipts during the next 10 years 
compare, it may be thought, too favourably with the actual results of the past decade. 
It will be seen, however, that it is proposed to fell more than double the past average 
annual number of trees :— 

Estimated |Average annual 
Sources of revenue and heads of average annual receipts and REMARKS. 

expenditure, receipts and / charges during 
charges. past 10 years. 

R R 

Timber and fuel - . : 52,000 

Minor produce and miscellaneous 1,300 

Totat RECEIPTS F 58,300 29,278 

Timber workg .  . wt 11,000* 5,209 * This includes one- 
Roads and buildings . ‘ “ 6,000 2,176 seventh of the 
Plantations and other works of total proposed 

improvement ; 3 3 21,000 8,121 expnditure 
Balaries of establishment, includ- which will be 

ing four-seventh of the divisional incurred on the 
controlling and office establish- purchase of new 
ment charges . . . 8,500 6,232 tramway stock. 

Toran EXPENDITURE ‘ 46,500 21,729 

} 
NET SURPLUS 3 6,800 7,549 

12. Appendices to the working-plan.—(¢) Maps.—The work- 

ing-plan should be supplemented by such maps as are 
required to clearly illustrate the general position of the 
forests as well as their proposed exploitation and management, 
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Ordinarily the maps would include, especially if the total 
area concerned is very considerable,— 

(1) a general map on a small scale showing. the 
whole tract dealt with, the distribution of the 
different forests, the boundaries of working- 
circles and felling-series, and of administrative 
charges, etc., etc.; 

(2) separate maps for each circle or felling-series on 
a scale not less than 2 inches=1 mile, indi- 
cating the boundaries of blocks, compartments 
and coupes. 

(it) Description of.the crop in each compartment.—It is 
generally expedient, when a plan of a permanent and detailed 
character is prepared, to record separately for each 
sub-division into which the forest has been divided, and with 
such minuteness as the circumstances of each case require, 
the more important points connected with— 

(a) the situation, relative position of the area and (in 
hilly country) aspect and slope of the ground ; 

(6) the soil, nature of underlying rock, state of the 
surface soil, its composition and physical con- 
dition, depth and general fertility ; 

(c) the composition and condition of the standing 
crop, type or class of forest ; component species 
and their relative proportions, age, density, 
state of growth including reproduction; past 
treatment, most suitable treatment; general 
remarks. 

it has already been explained that much of this informa- 
tion may be graphically represented in a stuck map, and that 
such maps may supplement, if they do not replace, the 
written descriptions. In any case the written record should, 
in order to fulfil its purpose, be as brief as is consistent with 
clearness. Lengthy descriptions defeat the object with 
which the record is framed, as the mind fails to grasp the 
picture offered and loses itself in details. With the object 
of rendering these descriptions as little cumbersome as 
possible they are usually made in the form of a tabular state- 
ment such as that reproduced below. The growing stock 
must be described with accuracy. In describing a coppice, 
the coppice and the over-wood or standards should be taken 
account of separately. In the case of crops for which the 
possibility has been prescribed by area only, no enumeration 
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of standing stock.would be made. The following are some 
examples :— 

| AREA IN AORES, STANDING STOCK. 

é 
a . 
oA o 

Hewnal Fy 3 Situation and soil. / Condition of the crop. REMARKS, 
El 5 Description, [Number 2) = or area, 

#| > lel Ss 
eo [at | 

a] 3 2) 5|2 
Oo, alo | 

—_ |= ET Cece ee eee NN, 

General description. —For area fellings. Kéces 

Datmir | 1/10326 2 | 131] Bed of nullah,gentle On both sides of nullah, Sal more or less pure 32 |No fellings of sal 
slope facing the| mature seedling sal forest,| Sal with saia and J1| should be made 
west, Soil deep,| more orless pure or mixed | mixed species, until reproduction 
testing on shale,| withsain; vigorous but| Scrub . . . 60 | improves by exelu- 
rich and fertile. with no young growth. | Grass blanks. ‘ 26) sion of grazing, 

‘ Rest of area, irregular | Unproductive ‘ 2 
serub jungle with a dense 
growth of bushes and many 
eal seedtings interspersed 
among them. Numerous 
small blanks. Nofeilings 
have been made, but area 
has been constantly grazed 
over snd burnt, 

General description, — Selection treatment. 

: No. 
Sagli .| 1] 52331) 8 | 663] West flank of spor; | Io upper portion kharsu oak | Deodar exploitable | 1,689 | Selection felling to 

aspect westerly, but} with blae pine, ete , deodar| Deodar 1%’ to 2/ 627 | remnve over-mature 
northerly and east- | rare. The deodarincreases| diameter. deodar_ urgently 
erly of side spars; | 0” descending, but is mixed| Deodar 1}/ to 1’ 806 | required. 
gradients steep, with sprace and silver fir.{ diameter. 
often precipitous; | All ages represented, but | Unsoond but ex- 308 
elevation 6,500} trees mostly mature; many! ploitable deodar. 
to 8,000. over-mature. Density vary- 

Soti rich loam, well} ing; reprednctivu fair; 
covered, generally| seattered seedling of spruce 
deep Lut shallow at} and cilver fir over patches 
summit where rock| in al! lower - portions ; 
out-crops, small blanks here and there 

throughout. Selection fell- 
ings madein more accéss- 
ible positions only. 

General description. —Coppice with standards. 5 
‘ 0. 

Dhaari 87| 3) 1] 91) Saddle back on| Coppice, irregular of oak | Standards of one 265 | The removal of the 
ridge. Rocky, | with numerous blanks. rotation. old —_ over-mature 
poor soil, Standards, pine usnally of | Standards, old over- 68 | standards. and the 

one rotatioa, bat several! mature, regularisation of the 
old, over-mature trees. coppice and ree 

a stocking of blank 
a area necessary, 

General description,— Method of suecessive regeneration fellings. 4 
bs cab, ft. 

Bandla 207| 6] ... | 213|Oceupies lower basin Mature seedling forest of, Deodar “over 2’ dia- 
- of nullah: aspects! nearly pure deodar, 120 to| meter, ‘. » | 360,000 |Regeneration folling 

northerly and ocoa-' 180 years; complete,vigorous| Deodar 13’ to 2’ .| 42,600) immediately re- 
sionally westerly. | aud well growing. Repro-| Do, I’ to 1} .| 78,909) quired, 
Underlying rock; duction good; groups of| Do. 3’ tol’ »| 182,700 
shales: soil loose| thickets 18 to 20 years ;one} Do. unsound 2’ .| 30,600 
sandy olay, large blank of 5 acres. Other species over 2’ 5 

i Other species under 2'| 980,100 

a 7 
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(iii) Record of results of enumeration surveys.—in the 
following example of a record of valuation surveys it 1s 
assumed that there are three distinct types of forest, and 
that it is advisable to deal with each type separately and to 
take sample plots in each :— 

of block. 
| Type of forests, | ae of forests or 

Sagti 

=~ a ~~, 

(2) 120 

| 
‘me - TEEES COUNTSD ON Puors. TOTAL TREES IN COMPARTMENT OF TYPE, 

¢|..|E¢ 
3/378 
S) Bus Deodar, Spruce. Deodar, Spruce. BemakKs, 
fle .°s 
ajo ge ! 
2|,8 88 1 ju jurjiv] 1] | IV I II Ill; IV I Il { Im} IV 

</a = | Sa, eee 

/ 2-5] 52 205 |209 [502 | ... | 62 |126 |260 The types of 
80 }25 1 } 00 3,740 |6,300 |14,520) ‘ea acs on forest are— 

II 16 27 | 82 |106 |4g2 | ... |106 |189 /428 (a) D e odar, 
almost pure, 
with a few 
oaks snd 
other broad- 
leaved 
especies, 

I 15] 6 | 27 | 48 |100 | 52 |107 |220 |460 (3) Mixed forest 
{ i } 640 | 1,770 | 2,220 | 5,400) 2,040 | 4,410 | 9,180 | 17,700, of deodar, 

I I 25 12 | 82 | 26 | 80 | 16 | 40 | g6 130 spruce and 
silver firs, 
with broad« 
leaved 
species, 

BO} 1 2:0) a | aa | oes | one | 22 | 48-160 [280 | ve we {ove |... | 810 [1,440] 4,800] 8,400 (e) Mixed forest 
of spruce 
and broad- 
leaved 
species 
without 
deodar. 

The stzes enu~ 
merated are, in, 
girth -— 

I,—Above 6’ 
II.—4/ 6 —6' 

IJI.—3! - & 6” 
IV.—1’ 6”—3' 

| ta | | 

Total number of trees in block »| 2,120 | 6,610 | 8,520 | 19,920) 2,850, 5,850) 13,980|26,100) _ 

(iv) Rates of growth: record of observations made.— 
This should show the size of the trees experimented on 
and the mean radius (if rings are counted on stumps) or the 
mean depth bored (if Pressler’s gauge is used), and the 
average number of rings per inch of radius. It is usual to 
group the trees in diameter classes and to calculate the 
average rate of growth for each class; as this shows at once 
the number of years required for the trees of one class to 
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pass into another. A form of record, such as the following, 
tay be used :— 

Average : 
Average ime A Number | number of 

Class or ae of ee of rings | rings per REMABRES, 
e bo P d counted, inch of 

pores radius. 

Pressler's gauge. 

g 21 26 ? 
2 r 114 | In moist valley. 

2:0 a1) 

2:3 36 
‘ 11-7 | On high ridge, but good soil. 

15 20 

1:8 26 
Below 12 inches dia- ¢ 13°2 | Valley moist. 
meter. 2:0 24 

Stump | countings. 

52 78 15:0 | Stiff loam soil, valley. 

51 51 10:0 | Limestone soil, valley. 

L 4:6 74 161 | On exposed ridge, but fair 
. shelter. 

Average a0r class . 13 
. a 

(v) Miscellaneous statements.—The working-plan report 
may include among the appendices a statement of areas; 
other information which may be found useful either fer 
ready reference or to elucidate remarks made in the body of 
the plan. For instance, statements showing the results of 
fire conservancy up to date; statements of revenue and 
expenditure for the area dealt with, and the outturn of 
timber and fuel; a copy of record-of-rizghts and average free 
grants of trees to grantees during past years ; a list of cattle 
grazing in the area; rates of labour; and a list of the 
principal trees, shrubs, and climbers found in the forests. 
Finally, the report should conclude with a summary of the 
prescriptions of the working-plan. 
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Part IV. 

CONTROL OF THE EXECUTION OF WORKING-PLANS, 

CHAPTER I.—THE SAFEGUARDS TO THE PERMA- 
NENCY OF THE PLAN. 

Section I.—GENERAL REMARKS. 

When the provisions of a working-plan have been drawn 
up there still remains, as a rule, the marking off on the 
ground of the sites of the annual fellings or the coupes. 
Until this has been done the plan is incomplete. It may be 
compared to a forest delineated on a map but not marked on 
the ground by material signs. 

The degree of detail with which the coupes should be 
marked .off depends on the circumstances of each case. In 
workingscircles treated by the selection method or subjected 
to restoration fellings for instance, each coupe will, as a rule, 
be formed of one or more compartments or blocks limited by 
natural or artificial land-marks. In such cases no further 
demarcation obviously is required. It sometimes happens, 
however, that the limits of the compartments are roads or 
fire-lines, the construction of which forms part of the provi- 
sions of the plan itself. When possible, therefore, it is well to 
lay out the roads or fire-lines on the ground before finishing 
the plan. This course will tend to ensure its provisions 
being adhered to and the sub-divisions it deals with being 
preserved and is in every way advantageous. A. well-con- 
sidered arrangement of fire-traces and of roads for the 
extraction of the produce is of the first importance ; but if 
the works are only verbally indicated there is every chance 
of the directions being lost sight of. In coppice treatment 
especially, where the coupes are comparatively small, the 
marking off of the roads or rides is of much importance and 
very largely increases the value both of the plan and of the 
forest. 
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CHAPTER II—THE CONTROL OF WORKING- 

PLANS.* 

Section I.—PRELIMINARY RMMARKS, 

Working-plans are of no use if they are not adhered to, 
and proper adherence can only be secured by an effective 
control, Much of their value will also be lost unless a 
careful record is kept of the works carried out and of the 
financial results secured. A sound system of control is 
therefore necessary ; but in order that the control may be 
effective it should be of a very simple nature requiring only 
a few entries, once a year or so, in the records regarding each 
forest or working-circle. For the same reason the control 
should be ofsuch a general nature that an uniform kind of 
record can be used for all forests and for all systems of 
working. 

Tt is unfortunate that the truth of these propositions has not been altogether 
realised in India. The control forms first introduced were impracticable ; because the 
anticipated outtura of each felling was entered asa provision of the plan. It isnot 
too much to say that the attempt thus made to keep up the control forms gave more 
tronble than the information recorded was worth. 

Section II.—NatuReE OF CONTROL REQUIRED. 

The facts to be recorded for purposes of control may be 
classed as follows under three distinct heads :— 

(1) The work done or fellings made as compared with 
the provisions of the plan. 

(2) The gross “ yield’ and the “ outturn.” 
(8) Financial results. 

(1) Controlling the provisions of the plan.—The control 
can be effected in a very simple manner, ‘The plan amounts 
(a) to the prescription of certain sylvicultural rules to be 
applied over definite areas, with the addition, in some cases 
of a limitation as regards the quantity of material to be 
felled; and (0d) to the prescription of certain works of 
improvement. All that it is necessary to record and to 
control can, therefore, be brought under the following 
headings :— 

(a) Year or period of operation prescribed. 

* The control exercised for forests under the Govérnment of Iudia is detailed in Chap- 
ter II of the Forest Department Code. 

M 
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(2) Locality to be exploited or in which the prescribed 
work is to be carried out. 

(c) Nature of felling or other cultura! operation to 
be made or of work of improvement to be 
undertaken. 

(d) Quantity of material or number of acres to be 
exploited, or expenditure to be incurred on a 
prescribed work. 

The work done, in accordance with the plan or otherwise, 
can therefore be checked from a record suchas the following 
which need not usually be prepared oftener than once 
yearly :— 

Control Book, Bunsi Range, Puri Division, 
SS ee Se wEEetscmees + 

PROVISIONS OF WORKING-PLAN, OPERATIONS CARRIED OUT, 

Locality. Quantity Loeality, 
0! 

material, 

Nature of nar ber Nature of Quantity of 
YEAR, felling oLaeres felling waterial or 

or other to be or other Area |area exploited, 
operation to exploited, operation Name of in | or expendi- 
be carried | Name of | Area,| T,X" | carried out. block, —_jacres, ture 

out. block, paraiate incurred, 

incarred, 

Derbunga Circle. 
Selection fel- | ¢ Bansi. } 2502] 650 chir | Selection fel- {ie 

on ia 
. : 

|| Tings. Maila | 8705) trees. | lings, Maiia (halt) | | 488 | 450 chir trees, 
1909-10 4)) artificial re- | Sudkot .| 150 | R760 

[| stocking Nothin g done, 
\] with chir, 

Uparkot Circle, 
1909-10 .| Thinnings , |Loha ,| 360 | 70 acres} Thiuniogs .| Loha . .| 350 | 70 acres, 

All Circles, 
1909-10 . [Clearing fire- wes we |10 miles, |Clearing fire - us ow. | 7 miles, R240 

lines, R850 | lines, 

From this form it will be seen that works of improvement 
such as climber-cutting, thinnings, etc., can be entered as 
well as other operations, such as fellings and the construction 
of roads and houses. Asarule the expenditure is the best 
means of controlling works of improvement. Thus, where 
a certain forest requires roads in order to develop it and to 
increase the net price of the produce sold from it, it would 
be sufficient to prescribe the annual expenditure on roads, 
of a certain sum, or a certain percentage of the net revenue 
after deducting the expenditure on timber works, until the 
net price was in this way sufficiently raised, Such a pre- 
scription could be far more readily and usefully controlled 
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than a detailed statement of definite roads or buildings to be 
constructed, though such works might usefully be indicated 
in the plan without being prescribed. Until working-pians 
are drawn up and controlled with simplicity, as indicated 
above, they will give rise to useless correspondence and will 
not be adhered to. 

(2) Recording the results of working.—Little need be 
said with regard to the record of outturn, except that it 
should be quite separate from the statement of the provisions 
of the plan proper. 

(3) Record of financial results.—The record of financial 
results should be nothing more than a brief abstract of the 
annual receipts and expenditure. It is unnecessary to furnish 
details ; but it is well, in order that the capital invested in 
the forest may be known, and its amount tested from time 
to time, to distinguish capital expenditure sunk in the forest 
from current outlay on annually recurring works of protec- 
tion, on repairs, on protective establishment, and so forth. 

A form, such as the following, could be written up annu- 
ally with little trouble and would record all the necessary 
information both as regards the capital expended and the 
financial results of working for the year : — 

Rrogirt. EXPENDITURE. 

. _ DH —-e JG yg 
o g a gov Ao ? oO 

Yuar, a 5 | & Sa3 ee 22s 3 i 
= ° 3 g on 8 of-a.5'a oy Bos 
3 i oO oF ° oe au a, oe = a6 ° gee 2. 2 88 
Be 5 4 Baas oO 2738 i ag A 
“18 /8/8j)] ee | S88 | Hegeee | $2 | 3h 
a Sia/| 6 O° iS) eee ih) eee es 

R R R R R R R R 

, Derbunga Circle. 

27,082 | 2,001] 29,033) 8,705 7,629 10,223 | 21,557 
1909-10 

Uparkot Circle. 

Ub ae 16,509) 16,509) Nal 309 5,902 | 6,211 ow 

It is a question of some importance whether the records 
alluded to above should be kept up separately for each work- 
ing-circle or merely for each locality or administrative 
charge. There can be no doubt that ‘it would be exceedingly 
useful if the forms were prepared for each working-cirele, 
and that without such a record much of the information, 
especially regarding the yield and financial results, is 
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valueless. Also that, as regards the fellingsand other main 
provisions of a working-plan, a separate record and compari- 
son for each working-circle is indispensable. 

But the weakness of the forest staff, the nature of the 
work done, and the manner in which such records must be 
kept up often render it impossible to prepare separate 
records for each working-circle. It should also be borne in 
mind that many works, such as buildings, roads, fire-lines, 
etc., are not always connected with any one particular circle, 
but may be common to the whole area concerned. It is 
therefore necessary, if the returns are to be prepared without 
an undue expenditure of time and labour, that considerable 
latitude should be allowed in their upkeep; and it will 
be best to require their submission only for each separate 
locality or executive charge, such as a range, the working- 
circles being distinguished from one another by writing the 
name of each across the return or statement as in the 
examples given above. This matter, although one of detail, 
is of considerable practical importance. 

Section ILI.—ReEcorpD OF CHANGES. 

In addition to the upkeep of a careful record of the 
works actually carried out during the course of each year, 
changes in area due to excisions, alteration of boundaries, or 
other causes are likely to occur, and these should be carefully 
recorded in the maps and in the statement of areas. More- 
over, for various reasons, it may be found necessary as the 
fellings progress to make alterations in the allocation and area 
of the coupes: all such changes should be noted at the end of 
each year. 

Section IV.—REVISION OF WORKING-PLANS. 

In India where the method of treatment prescribed is 
frequently of a tentative nature, and where changes in the 
constitution of the forests and local requirements are liable 
to occur, though the working scheme may be prepared for 
a full felling rotation or for the period required to work 
over one periodic block, the question of revising the working- 
plan after the lapse of a shorter interval of time, which 
ees not exceed 10 or 15 years, should always be provided 
or. 

Example.—In 1917-18, or a year before the close of the first half-period, the 
plan should come under revision, chiefly with a view to seeing if the arrangement of 
coupes 16 to 30 can not be improved upon, aud also to determine moro accurately than 
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can be done at present whether the size of exploitability for the sal should be raised 
to exactly 6’ 9” or to more or less. 

When the necessity for such an intermediate revision 
comes under consideration, a careful enquiry should be made 
as to how the plan has worked in the past period. An 
examination of the work done in the forest will show 
whether the method of treatment has given satisfactory 
results; whether the cuttings were suitably located; and 
also if other works, cultural and otherwise, such as those of 
regeneration, road-making, and cultivation, have been satis- 
factorily carried out in accordance with the plan and with 
what results. Mistakes in the original plan, or the manner 
of carrying it out, will thus be brought to light, and steps 
can be taken to avoid their recurring, if possible, during the 
next period. In such a case, the work done at the time of 
preparing the working-plan can again be made use of, only 
subsequent changes being taken into account. Such alter- 
.ations will also be made in the scheme of working as expe- 
rience has proved to call for. The importance and extent of 
the changes to be introduced will decide whether an entirely 
new plan should be framed or not, or whether the old one 
can be altered sufficiently to satisfy the new conditions. 
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