PREPARATION

FOREST WORKING-PLANS IN INDIA

By

W. E DARCY.

Eosucd from the Office of the Enspector Geneval of Forests, &alorking-Plans Section,

2xp Epirion REVISED.

CALCUTTA:
OFFICE OF THE SUPERINTENDENT OF GOVERNMENT PRINTING, INDIA,
1896.

&eice Cne Supee.



INTRODUCTION.

————e
T 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,

:E so that it may be possible to apply and to control them. Thé
Mnas 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

e
A\
o\
" hitherto, as a rule, attempted to secure a supply of forest.
9 o1l produce for the use of the agricultural population, has been
by burdening forest lands With. righte under scttlements.

Hence we find, in Northern India especially, many cases in

~ which Government has voluntarily rendered itsclf helpless

h 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
Porest Department in India may be brought under the pro-
visions of working-plans within a measurable distance of
time, it is nccessary 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 plansare
based ; and that this may be feasible, some such instructions

as the present are obviously required.
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The writer desires to acknowledge the aid he has derived
from the work on Amcnagement, recently published by
Monsieur Puton, Direcleur de I’ Ecole nationale foresticre
in France. He is also indebted to the courtesy of Monsieur
Bartet, Inspecteur des foréls, in charge of the station de
recherches at the Nancy Forest 8chool, for copies of several
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 Shor!

Treatise on the Measurement of Timber Crops which ap-
_peared in the Foresler in 1889.

W. B. 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 interded 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 organisation. The scope of
the book precluded the discussion of certain higher branches
of forest science well known in Europe.* Morcover, in pre-

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

® Those who wish to puraue the sub

ject in all its branches
Mawwal of Forestry by W, Schlich, P ita brancles may be referred to the

L. D., Bradbury Agnew & Co, Looden.

ii
ance in the preparation of plans for forests .which are only
now being brought under systematic WOT‘kmg; :n.nd accf)r;i;
ingly in these notes theoretical considm:atmns, whlch. mndgl
in practice defeat that object, have either been omitte ’o;
been assigncd'a place altogether subordinate to that occupleE
by a brief exposition of such principles and methods 0

working as are more immediately applicable in this country.
1ol

The book is in much rcquest, and the opportunity has
been taken, in preparing the present edition, to revise the

whole, leaving the substance a8 far as possible unaltered.

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.

Orricx OF IXSPECTOR GENEEAL OF FORESTS,
BiMLA;
Augqust 16495.
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' T\ (1. S
ARATION OF FOREST WORKING-PLAN
PREH IN INDIA.

CHAPTER L—PRELIMINARY EXPLANATIONS.

WORKING-PLAN,

Meaning of the term “ forest organisation.”—In order thﬂ,
e
forest—which is here understood to mean an area sfitl t?lp!;ts
f othe production of any forest p.roduce—_-tfmly ull its
o se, it is necessary that its limits and its legal sta 2
luruld be determined, and the object with which it is t(z de
;;;naged defined: that is to say, it must he d;rlnaarca ed,
surveyed, settled, and its working prescribed in a Plan.
’ .
i i form, this
inci forest is generally wood in some rm,
Alt‘l]mugh t'l:)e prll‘n c:ll:;' ‘;,rcOJa:;E:zl(:f t: (?l:min oux:r pu})duchl ofotfr?::ii:zt T::;:E;:
it not e or § ‘ ; or to preserve trees for the sake '
su!p:'.dre::'z:n 4:;‘:;:1 dlenl;ollna::e: !:: rpn:tgolion of the soil. The onl! saleable produot ef
ey s

d ‘ores epartment iD lndiu I8 gTass and it ma
many areas ander the control of the F te D p ! yll

i er to obtain this, to preserve the trees as without them the so!
be NECESSATY, In order t

might become dry and barren.

imi i hich the prepara-
eliminary operations, of w
tionA(lxlf ttlilezewl":)rrliing-p)zm is only one, are expressed by the

term forest organizalion.

i ificati he last of

. ently used without qx'mhﬁrathn to express t ¢

hdhaiiesloy b:l'\’":l':nf?l?;uthe' reparation of the woiking-plan, Thus loryc;'u

thess operations :m.};n\. un-erst to mean a fure-t for which a .n‘-orkmg-p‘u:d b"

fred ﬁ";){bo;; § An o}yani:ed crop is one which fulfils the conditions required by
been presc .

a working-plan.

i " ing-plan sets
ing of the term “ working-plan.”—A working-p
t:e:ht:smgurpose with which a forest should ll)xe m.a;::sgegé
g t bgst meet the interests, and therefore the wishes,
sg ”o:ner ; and indicates the means by_ ijluch thxstpuf’ptis?
the be accc’)mplished. In other words, it is a forﬁ 1re,,u a,d
tion rescribing the application of certain cultl.n'a rules, an
-:i:)ener;ecution of certain works, in order to produce a given

desired result. 5
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Trees do not usually attain the
useful products for a considerable
commencing life. It follows that j
to yield a regular supply, the crop
a product which, if it be timber a
very much longer periods. 1t is ge
of a working-plan to constitute a g
satisfy this condition.

Both the object sought and the means by which that
object can be attained depend on a variety of facts relatin
to the forest and its management; and, in order that the
prescriptions contained in the working-plan may be fully
understood, it is necessary that these facts should be stated,
and the manner in which the prescriptions have been deduced
from them explained. These Jacts, deductions, and preserip.
tions 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,

size at which they give
number of years after
n a forest, worked so as
has to furnish annually
t least, only matures at
nerally the chief purpose
eries of crops which will

It is upfortunnte that our term * working-plan" ecannot be utilized, like ite
French equivalent “projet ‘d'aménagemont, so s to »ignify at once the art of pre-
paring plans (aménagement), the action (aménager), and the person who prepares
them (aménagiste), « Organization " has been, to a eertain extent, adopted as the

equivalent of aménagement ; but, ag already explained, the former term includes,
a8 well ae the preparation of the plan,

: the survey, setilement, and demarcation, of the
fotest. We may, however, in the abs » BgTee 10 use organization
in the more restricted senso. Turatiom has been proposed, but not does appear
to be Reuerally acceptable. The French word is derivel fiom ¢ and ménage
(household), and inplies the management of a forest- 80 as to meet the regular]

yecurring wants of a household ; in other words, o as to produce a susfained yl'ol!.
1t is, therefore, very forcible, and no good English equivalent has yet been proposed.

THE FOREST CAPITAL OR PRODUCING 8TOCK.

Meaning of the term.—It has been stated that the chief
£§¥P°sef polle :Vh(:t} Ing-plan is, generally, to secure the con.
1on of crop 1S Decessary in order t|
yield perpotuslly o c: ry rder that the forest may

) vlar supply of ;
quantity., It is of theg ut.mostpp Fortabe e in greatest

y ) lmportance

conception of this condition, that isp to say otfo t}llnaev?:o:s:il::
tion of the Crop in an organized forest, ithout such a con-
ception it is impossible to understand the reasons for the
application of even the simplest method of treatment,

3

i d eol-

ular estimation a forest consists g(f) vz:ecv?:h:;: eal-

:,[n p;l I: es of all sizes. This1s not, how: an’ the cose

oo organi d forest capable of furnis maSuch unioter:

i’?x fel:l :\:ﬁ?);];zgf material ofka dfeﬁmtxenlil:l?(;n Such a fores’
i of an

m&t be bml: u;l)‘, dezofsr};ﬁ t,he seedling to the m:tlwl::r:rc?é

<l iy a(liez;’linw with isolated trees, an ere

s fwlt; one 20-vear old tree every ygar, i

desired, b it m ould be necessary to have alteiagy ei owing at

idont et e, e tree 20 years old, one of yf n,e o of

least 20 read s on down to the seedling o (;) - year.

S tnt(llxi?stock of trees of different ages tf(c;r ?zstance,

o dod n((; felling could not be made. Were,we instunce,

:llllet(}le:uti'eestof the same age, tszz a.l(; ei‘:mf.:)’ N e by

. . ’ :
(f)bl“'ged, ix:;;de;ft%llea;gneogzd should end by felling a tree
elling a

30 yearsold.

i i crops, that is to say to collec-

B e mamn[:ngilalgp(llg:iote ar{;as: 1fit werzei,de:;:i(}) l&o
o tre'es oc%epa)crevof forest containing trees ; 3; ; Whicl;
ff ; zzflféybzez;c(éssary to possess 20 f;re:a(: i{'lo;gss;) of which
one one , .
e T e bei? (())ly;le.amlzl(l’ach caseya producing s(t)zclg ;1):
to the crop oney s is requisite in order that one trfe, e
" tm?fo:ei(t) acnl:y anoually become available for
acre of forest,

when aged 20 years.

The producing stoc

i « capital *’ value o A
as pal:tIOfb:hZeegapilztxdlthe sgame Wway as a purely moneiary
as wi ,

in producing inferest in
it o (I:lonc nrefl:al;:?etl;s)féregq may falrlytbe cgm;
e e wofaétory in which each individual riel:om
e an, man:ed in producing wood. It musltn(;l;in i
e enlga,i“d as has often been done ftotl; :‘e ruin of
:;:'foxszvf;a?tﬁe ’workmel} ﬁl Sltli((::l;.la :;Snt‘;x :t(,: ion )x"e movizl:lg
¢ the may easily too. The
produce of their lal:)c:lur a:: e iy be rgmt’)ved e
the produce, Mk Fius I s the economists def{fu ion of
P pital e :ll:::: ;}‘1 }E}-mer labour. The telrm ofcagll't?he
g thg fes not represent the money 04 uea of, Or the
™ hi’; ix‘::‘::tegeisn the forest, This includes,as
mon »

course, the value of the land.

i in this manner
i forest organized in :
R f the l?orest;; because it acts,

B2
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If we suppote that, as in fig. No. 1, the growths of the crops of different ages
sre representad to scale on the vertical line, and the areas occu

A A ied by each eorop on
the horizontal line, the arrangement of the croys might be gnpgiul\y reprosented as
there shown. It is evident -hat, with a forast s constituted, there could be felled

each year a crop 20 veurs vll, one acre in extent. and that the feiling mizbt be repeated
year aiter year. There would always be on the ground, immediately before s Ir"ill‘

In a given yoar, s series of crops from 1to 2V years old—in fact the same wood
capital.

1f, instead of this regularity, some of the age-classes were missing—if, we will
suppose, there were no cro:s of from 10 to 1% vears ot age =it is evident that, 2 years
after the commencement ot operations, the oldest crop would be 12 years old, and it
wonld be neceswary either to fell tress of that age or wait for B vears until the oidest
crop was sged 20 years. In this case, which is graphically rejresented in 6g.
gn. 2, the wood capital or stook is insufficient and is irregularly constituted, some of
e

o.classes being absent while others are in excess. Bueh i ity in the oon-
nit:tgmn of the capital will ve A ooy (b

than the exoeption in Indian rfyo:::?:mtly be met with, sad is, indeed, the rule ratber
_ Constitution of the stock when the age-classes are irr
dx.strlbuted.—We have hitherto nssu;gned that :?1;, :Eg;:rloyf
different ages have been arranged in groups, following one
another in regular succession, as is gencrally seen in the case
of coppiced forests. If, however, the growths of difterent
ages were scattered about in patches, the capital would still
be the same, and it would still be truc that, in order to fell
every year an acre of forest 20 years old, there must exizt on

the ground a complete scale of growths, each covering one
acre and aged from 1 to 20 years.

_Carrying the irregularity of distribution still further we
arrive at the coundition 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 ahother, and we practi-
cally find stems of all ages on any and every area of appre-
ciable size. We cannot 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 t is i -
ruptedlybits full yield.D 's to furnish uninter

Information afforded by then
As regards the numbe y umber of trees of each age-class.—~

: r of trees in the capital
forest, it need hardly be explaived that, a t‘hou;;smkaorza:

occupied by each age-class may be equal, th
trees in each age-class are very far fqrom’beinegzmt.ll‘:;b:u:;t
There are infinitely more stems in a young crop, if eomplete;

than in an older crop occupying the sa .
ing trees with large crowns.y o me area but contain-

In fact, if we ware actually to count the stems ¢ .
tree, on each acre io a perfeotly _regular forest :";chm"‘: t&ea tao:flmg to the ﬂll'd'm
result, we may suppose by way of illustration, wou wn in fig. 1, the

Id be something as follows, though

5

the number of stewms would, of course, vary
8t4n008 :—

wit

15t acre containing about

24d  » ” ”»
3rd i3] ” 9"
4th » ” »
5th 4 » ”
6th . ” "
7th " ” "
Sth ” L3 14
gth " "
10th " ” ”
1ith 4 " "
12th " ” »"
l."‘ h »” " ”
14th ”» ” ”»
1ah " ”" ”"
I6th . " "
17th " »" »
18th o ” "
10th ” ” ”»
20th  w ” ”

——

Toral 20 acres containing sbout £2,290 stems.

h betwern trees differing in

. couree, distinguix
Tn scloal practice wé could not, of y a forest 28 ¢

age by only one year. 1f the trees in suct

they would be grouped in age-classes of, 58y

1.—Stems above
Il- " f!‘um
11— ., "
1V.—Young secdlirgs
sod the crop would thus contain of —
Class 1} . .
"oar . -
. IV . .

This would not indicate whether the
trees in each age-class which ought to

i fon is constantly changing.
l;‘\f::':opxﬁfp;’“mﬁun of the selection 1

Sferent wavs of attempting
e "\?b‘::en {h(ehgl:)r;s of ditferent ayes occupy
o measure these aicas and to arrive at i
gy }o‘ the forest can, and ought to, produce ; but, 1
mtengm measure the ares occupied by each ag
o he = omber of trees found to be growing
if:l,:;:‘-‘:iuz as regards the suficiency or otherwise ©

capital w
We could only =¥ that the crop Was complete, and

well represented ; for we eanuot even appro

found in an irre

ethod of w

to ca

a cotred

m )
f the capital.

b the species and with other circume
110 trees 20 years old.
120 o, 19 ”

130 ., 18 .

150 » 17 »

170 . 16

190 . 18 o

wy 4, 4w

250 » 13 ”

300 » 12w

350 » 11 »

40 ., 1¢ "

5' ’0 » 9 "

(;()0 (1] 8 ”

8' 0 ” 7 »
1.000 [} »
2,00  » 5 ”
5000 » 4 »

10,000 » g "
%?J% ',', 1 year old.
P

he above had to be counted,

20 yesrs old.
19 to 12
1Nt §
below B

110 stems.
1,530
5,659
abundant-

”

perly constituted o not.

that all risger of growth were

ximatels n(im»&!“‘“ forest. Indeed, the

i 5" one of the chief diaw-
oty {?ﬁtm‘:{ and is the reason W
lenlate the ]’\OSﬁ\\:lllly-Of. su]c
distinet areas nothing 18 simp e;
¢ estimate of the quantity o
n the case of jrregular crops, wo

e-class, not

derive by other means,

the forest, absolutely accarate

i rd to
Summary of the chief points to be remembered with regs

constitution of the fgrest capit
zerkened rectangles 1n figs. Nos.
volume of material produced in e‘z; !
ear, the chief facts to be rgmlem e
constitution of the forest capital may

ed Wi

ose that the

al.— 1{ ::d S‘z:pprepresent ) the
e in any given

- cou}t>h regard to the

be readily understood.
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(a) In order that a f
orest may furni .
zn"ﬁ:lfgrgggglil oft material of z delf:ltrlxl?tg l?il;x‘dnt:}:ul"ef“’;
ust contain a co . ! caplta
crops of all ages from the seedlingmtglettﬁesg:\?u:: ttrees or
ree.

This it may be 8 .
) een, 18 certainly t .
cr )
asoﬁ):swgl ich are regularly constituted {y ;‘::a with regard to
een explained, we may also assume it tl;.vb:l;&log.v,
rue as

regards crops in whi
batod. p which the age-classes are irregularly distri

(8) Where the part of the ca

growing stock, is normall i
exoloi CK, 18] ¥ constituted, m :
dﬁ%t?ﬁlge ina given year is equal to ﬂt]l;em aterial becoming

uring that year over the whole area. <S¢ PT°

pital, as represented by the

This is very im
earl portant as showing h .
{;e in{p?)(:slirl)ﬁz 21;906:)?{1uzt11 production is Oc;;Zz;i},),i dfelllntlg over
: ec . o Itw
whole area of the forest.aniltua:vli)il this production OVermtlll,(;

that the exploitable material for the observed from fig. 1

It follows that, H .
emstitated, th in & seleotion-worked f, :
average pro d“:t;;;“o:‘ht;th become exploitable d:r:i?g Z: which the eapital is normall
10 years it would be within hole aren for_that period Pepiod of sears ars equal o the
size during the 10 the production to fell all ¢ nstance, in & peri
tm;x with accuracy ):{:::'he,,r:;;tng& of applying :Lli:‘:, l:r?: :;l:‘l attain ex’;l:iﬁbol:
and consequent] pital in a sefootion. we eannot
production. If, ,yf::?nl:'tl:ble to ."i whether .ue:‘.“}';u'_rork‘.-d fo'rut ix_nor “‘l‘; o:m
capital might, uod noe, ali the trees were d INg i or is not in e not,
ght, under such a rule, be removed inn:;r Y mature, almost the wholo:; 3::
e year.

q '
a

ears .
amount of :hiii:ed Proportion to th

forest is exploited : ies with th
and increases ag e age at which
that a is ch the
8¢ 18 prolonged.

The truth of this most ;
: ost important princi
Principle will be evi
evi.

this figure represents N Pose tha
B Tepr the wood capi (o) sup t
amount of this capital remain?lz::z}t&?xtthe gmnd’ Tb:
, 8N ;

)

would be roprcsented, as in fiz. 3, by a similar rectangle
of which the height (representing the growth) would be
approximately doubled : in other words the capital 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 yearin the exploit-

able age) would be doubled.

It will be seen that the proportion between the produce
fellod and the capital would remain constant so longas the
exploitable age remained unaltered but would vary with

every change in this age.

with in the above example to be 20 acres, divided
into 20 conpes of one acre each, and that the average aunual production has been
fonrd to amount to 100 cubic feet solid per acre per annuim. Felled at the age of 20

X 100 x 20 foot

years, the capital on the ground would always be very nearly ——— cubic
or 20,000 cubie feet, while the gnantity of material removed at each felling would
amount to 1 x 100 x 20 cubie feet=2,000 cubic fect, orto one-tenth or 10 per

cent. of the capital.

Again suppose the age of felling to be raised to 40 years, and that the area
has been consequently divided into 40 coupes containing the proper gradation of age-
classos, as in fig. No. 3. The e ital on the groutd. even assuming the average pro-
duction to be slightly bigher than before, or 120 cubie feet per acre per aunum,

would be approximately AL 1 _ 48,000 cubic feet, or more than double what it

was before ; while the quanti.t_v of material felled (a crop 40 vears old occupying half
an acre) would te § x 120 x 4 = 2,400 cubic feet (very little more than before),

snd would amount to one-twentieth or b per cent. of the capitsl.

Normal forest. —A forest is said to be mormal when, in
addition to being coustituted of a complete series of growths
of all ages from the secdling to the exploitable tree, each
age-class occupying equal areas, it is completely stoc ked

and the growth is proportionate to the fertility of the soil.

It follows that there is nothing absolute in the term.
f treatment or age of

A capital normal under one method o
exploitation would be abnormal under any other age or

treatment.
In a normal forest the quantity and quality of the

rowing stock are suflicient with regard to the age of
exploitation. There are no blanks or damaged stems, the
age-classes are distributed in the manner required by the
method of treatment and are of proper proportion and gra-

dation.
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

R
¢ Some of the Nilgiri Excalyptus plantations are almost normal.

Thus, suppose the ares dealt

e e - e
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under a regular system of organised treatme

period. A forest may be abnormal for one nt for a long

following reasons :—

The quantity of material i
erial in the :

by the TOWI S PO caplta]) a8 represe

ant. growing stock, is insufficient or supli)."rabtrx‘lt:g

A complete scale of
g age-class
fore the proportim? Lethgrsl (:ﬁzs -nOt
The growth is defective, (

. . The peculiar constituti

nich 0. ion of the capital i

i sl sy o o T L0 s ot e o

Eatermioe pe'fecﬂsna.gﬁment of a forest estate nlt;" explain why & working-

cane 0E 1 Forent e my well managed without such ough a farm or industral

o farmn "the work s itﬂryby?"r" t while in th splan.  The eapital in the

cured in a few days or 1‘1)10:1{1 “llgmg"' implemwen ta M'edle IQIM o utactory or of

terial produced by a formt r:_s.. l}\ere.nre' 1,(,“.”;',' nm'n‘_'z;:(«-ek. et , can be pro-

duces it. At the same tit;xe thi vood, ix the san.e as the c: 'i"lr:"r:::‘;t‘l J:’ pro.
t pro-.

years as it has no valu is materis] must be pr ¥
reduce his eapital unawil:she"ﬂtr?t produced. Tlu'i ?::‘tgrl?amugm;ing Siake for
" B eVen teml,{cd to do s 1 therefore, liable to
0.a8}

inereases his income without I J
cannot reduce hi . ut, perhaps, fecling th c oayereby to !
nf] nistake in }\il“l::t ‘odnla :f“;laorm“'lm h iamly ei; .g:'::i't:‘.;’l ‘nm! .“TL". A fu\"-:l:m'
of additional money and labo R orentn it ately 1y cxpuoii
or, Trect it immedintely b p.ud'. ::
Yy the o3 itu

A
them at all, only after a long In olft:;';:er °an correot bis mistakes, if be d;
pse . discovers

or any of the

cxi.st, and there-
lasses is defective,

O create,

THE EXPLOITABLE AGE.

Meaning of the te

. rm.—A forest. |

10 mus st, ]lke

?lgz’ied:u:itlixe :la;?é:o'd and woiked, or, as it is call

course be one of & Lite purpose. This pu called, ez-

pressed by the term great many, and i purpose may of
y the term ezpioitabitity, its realisation is ex.

Thus it may be sou

. : ght to prod i

pieces of t ; nce mate ite ki

3 o imienfo e i ouring Topuiaieg s K o

:ﬁ'iﬂ-’ tt:n Snancial l!pe]c ' a];’;:yn?:yto bgroduee,tho gmtf-:;‘;::n‘:ifg » £ Tln "

e hi t €0y : yot m i H

of the“.o?;, i::;;x:dailnmc:r}x‘oy-revenue'or the hi;ll:::ef; t:m: i . materis] ; or

inveated i, the fom;gt eImoney nid out in |mym°m°°‘ interest on the eapital (value

for the sake of the she h"ut%:her Eases the object m,,y".i';n'?d b:f the growing stock)
efits derived from them. y afford to the soil, or in ‘_i.:’of .:)mpre-em the trees

- o cther indi
$ 1s usual to group the various kinds of ex -

tive, quantitative, com ; ploitability i
- £ t ) '
purpose with which lm;:r::l’i .ete-. but there is no ﬂeleg ;'O:O :}:‘; such as gwalila-
Ipressions.

managed can be more easily expressed in o«lim

any other undertak-

size, fuel snd swall
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language. Forestry could be very well conducted without emplaying any of the above
terms.

The crop in a forest is said to bo ezpivitable when it bas
attained the condition that is required in order to fulfil the
purpose with which it is worked. 'The age of the trees when
this condition is reacbed is called the exploitable age.

Thus, a forest exploited for (Lm\mity of fuel, or timber to furnizh sleepers, would
be expoitabie when, the capital being properl constituted, the oldest trees were large
enough to frrnish in greatest quantity the fuel or sleepers of the size desired. The
age of the trees, when this condditiom i reached, wonld be the exploiiable age. Simi-

larly, a forest exploited in view to the realisation of the highest rate of interext in
the capital invested would Le exyloitatic st the age when this object was attained.

The exploitable age also expresses the time required by
new growth, in a crop which is being generated, to attain
exploitable dimensions.

The use of the words rotation or revolution (Fr. révolution) to express the ex loit-
able age is due to the fact that, under the methods of treatment very genenally in
use in former days. the interval of time between anccessive feilings in the same area
was the pumber of years in the expluitable age. At presnt this is generaily ouly true
in the case of coppice. In most other cases the fellings pass over the area several
times during the course of the ro-called rofation. Thix word is therefore confusing,
and will be nsed in there pages only to express the felling rotation. When referring
1o the ago st which the trees ure felled the term exploitable age will be employed.

The age at which trecs are felled in properly managed
forests is not, however, always the exploitable age. Owing
to irregularities in the composition of the forest capital it
frequently happens that, during a longer or shorter period
which may, and strictly speaking ought to be, the same length
as the exploitable age, trecs or crops must be felled before
or after they become technicaily exploitable in order that

the correct proportion of age-classes may be sccured.

- 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 2 forest cxploited for its wood, it is
cufficient for present purposes to ascertain the sizo of the
trees that will furnish the greatest quantity of the most
useful produce, i.e., that will bring in the highest price or
yield the highest rate of intereston the capital invested. The
average age at which the trees attain this size can then be
determined by observation. Where the trees are simply pre~
served with a view to indirect benefits, such 88 the shelter
they afford to the soil, the exploitable age will generally
approach their nataral longevity.
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It way be objected that the age at which p orop yields the greateat quantity of
material, or the highest interest of the capital invested, is not the age at which the
individual trees are the largest. This is perfectly true ; bat there are cases in which,
if the treex were felled when the erop would vield the greatest amount of material or
the highest interest, the latter of which conditions js reached at a comparatively low
age, the material might not be of the most useful size or bring in most moner,
It would not be of much use ascertnining that, at the age of 10 years, & forest woaid
yield the highest interest on the capital invested if the wood were guder the size
required, or that, at the age of 120 years, it would give the greatest quantity of mate-
rial when the requirements were beams obtainable o1 ly from large trees 150 yvears
old. Even if this were not the case, there are hardly any instances in which data are
available for making such caleulat

ions. The age at” which an exploitation furnishes
the greatest quantity of produce is that at which the sum of the Eroducti(-n. that is to

ray, the total quantity of material produced (including whatever has been remuved or
has disappeared since the young growth firat aprang up) divided by the agecf the etop
is greatest. ThLe materinl rem i

ments required to mscertsin the balance on {

Calculating the aze at which the interest on the capital invested in the forest is
highest, involves ascertaining by experiment the quantity of material the forest
would yield if felled at

vario:a azes, and the net price at which this material could be
sold ; and it is, therofore, only in rare inktances that the calculation can be wade.
1t may, therefore, be generally affirmed that, for practi

; e f cal pu the exploitable
age of a forest crop is the age at which the individual trecs lumi-h the kind of
produce most wanted, This is not by any

¢ 1 meaus neoessarily the age at which the
trees are largest: it may quiteas well be the age at which the trees furnish small
rafters or fuel billets,

Ezxploitable 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 i

» OF 80 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, shoulq
aliays 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 tha
rule, the State alone can afford to grow lar .28
owners will not do so, asit doeg not

( : 8y them; th i
large wood is reqmred! it must be progu{ed in fo ests owne

. easure of th
utility ; and if large timber sells well it is "

A certainly i
mand and is useful. By fellin s de

g therefore, trees of that g
for which the highest price is obtained, the e

ublic will, j
most cases, though not always, be best serve£ "

Where the price of large timber is not hi
of small there is no pecunia

vanced age. Exclusive of v

higher than that
ry advantage in felling atan ad.

€Ty young crops and those in full
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quantity of material produced i8

decay, the agerage annual Le age at which the crop is felled.

not very much altered by t t
i in a fir forest 1n
Lowing results were obtained from experiments made in
The following
Frince:— -

snnual prodaction pe
Avernge acre,

Age of the crop when felled Volume of malerial pir acre.
[ [} e . ,‘

e

. 162 cubic feet.
. k 9,299 cubic feet . M 1271 w
S0 . g JEE PP § UV : 1348, w
20 . . ' R B 1) Q. nooe * 139, o
10 . * 15,800 L ) 1396, »
110 . ° R 11 2t " * i 1382 4 »
120 . . . 17063, noo* ’

130 . .

1342 N ”
ot 181785 " ”
140 . : : !

i

e e

1,000 scres (wooded armz.'ex-
) t of & forest, of, say, 1/ Y d e

App\_:;ngllgzﬁe'::!‘l ‘;: %T;md (::nupes of l2'5hu5:e:h:w:;n¢;h;o¥el:i si'n‘))it;arly e{gl;gts. _

oited 8t h jc feet n year; whi! N
92“% enbio feet, (})‘r “6'20:;7tf.,‘;bll(\:ighest Tverage .‘-.;eld) _“°{f,‘dn0¥'?g“§71 ¥ X jus'tify
i lf?nt!m‘?‘;g (\‘(")(}‘gecubic feet. o v incre::'eld y‘el}xd:e::r there is a demand for tlt:e
enbie feet = 138, Mine by 40 vears. sen, ho it 1 demand for the
e re'anl.‘\lu:\r:‘lht :‘eoi&e“ol?':hé‘.tixul;or might :i?benor‘xi;:u;ll_\ﬁ :'réc;e:;ebi:: e rodu(l)ggl

rodace, the g - 8i7 ber ig] en by ot poticd
ey e re v P(;:te l:adv‘::rth only four annasa Pu}?:‘fefi?lo&(:nl:l:mund 00,
yourly at B0 yoarn b ained from the deterod faling, wight lexd s n il sound rate
while the large P"?-A"f:)og and o raire the price of the tim he‘{; duced. yeny it
of 6 annat h 'lmplea are frequent in co\mv.net:i w e e e Tndia.
o R(i', ?m:h :}‘::\e ?[ the produce of the forests, but do no
demaad for the

i :n the value of the produce with
'l_‘he.law :f ltl\‘r?l;: i:ﬁ??:: nI:;dia where tl{ere z:fle fe;vog)::el
e o iea an dawhere good roads for extractmgd eog duce
iu?&?r;e:i:tn In order that tl()le trl?;e lx:ez); sl;m}org(éxtraction
r':u“ ho sufﬁcle&t de:;as:t lllj?lls and. out-of-tl_le-way. l[))llacgls1
et ade?:-: f(;und in India, it is often 1mposst1 e in
e fm.(t'm:vork out large picces of timber except at ?spthe
yn(_'t}ce Ot In such c:ses the means of transpoimﬂd be
ot facto in determining the size at which treis suble 1 be
??]lend fﬂc’i‘(;:ell'e are even cases where, owmlg ::e tl:?mx& ible ant
st G i i ller pieces larg |
e t? fre(i;:izgstmt%em;:ts?gce orf) large timber 18 actually
is no ,

lower than that of small.

ce i imber,
elpecn“y for large _tlm y
When, how re i demand for forest grodn » : re iod by &
h 4 g:nl. ull:'::;i‘ngheto‘:x‘ "ef reod T de. ;l,'resg:tf (:)rmn t;\e e:ubject of careful
t isis b, id whould, w lerev'er » 1OTES § .
'u-ﬁcir.vnntf:nﬂilny of fnm:il. lndh-lt‘ The pre tio of the wos ng-pl

juvestigs connection W paration worki lan



INCREMENT.

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 lncrement.

When the length of the
the increase is called the a
period includes a number of y
dividing the total increase du
period by the number of year
annual increment or mean
production and mean annunl

period referred to is one year,
nnnal increment, When the
ears, the average is obtained b
ring the whole length of the
8. The result is called the mean
tncrement, The terms annual
production are also used,
The annual increment is extreme] diffi

or to estimate except empirically ; an):i, as ii:léalt:ul!:ﬁ)?!i.:
in India of little practical import

ance, the meth
to determine it elsewhere need not be herenzzexpl:?:c?i[fiployed

A tres 100 years old is found to eont
lated that its prodnction from the 99th
annual production at 100 years is 1'3 cub

or mean increment during its life-time at

ain 116 cubic feet of wocd, and

to the 100th yvear was 1'5 cubic f.

- . . L

ic feet, whilg its average nnnn"f pr:'duclir:
100 years iy 115

w‘; = 1'l6 cubic feet. Ten
years later the tree is fonnd to contain 1

28 oubic fagt, Its
tion during that period is ’izy = 1' 1 cubie feet, average prodao-

it is calene

In the case of crops the production ; :
pressed, with reference to the al:-ea, at ;g;:,sc‘f ec:: ?c':;y ﬁx;
this cannot be done for isolated trees; becalx)use the ar:a
covered is uncertain and changes from yet’u- to year. In cal
culating the average production of crops, the total p.rOductiox;
during the period, including the matetial yielded at the
passage of thinnings, etc., must be reckoned with,

Three acres of high seedling forest, 100 yea : .
in thinnings 5,000 eubic feet, are found to cogt.i;' ;;%o\ahwh hare already furnished

cubio feet of timber.
sverage annual production or mean increment IR

8t 100 years is the 25,000 4 5,90
109 cubis feet per acre. refore $xie0
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i increment during
.tion or mean 1ncre
e erind annu;ﬂ pl:Od}lL times of importance to
a given period, which it is some la
i ‘ay.
ascertain, is calculated :lntthe s:::;ec;\op'a 1 o anouel
ts of isolated trees rops. : apual
Incr:m:nof an isolated tree varies grcqtly ‘vn:l:)ft; (ngp’
rqducn;obe held to continually increase, while dt 3::1 L of o crons
aoccn“um\'i'ng a given area, varies much less and 1
* . (3 . . - . .
to alc):ertaiu time when xtldlmmlsl::i - trom measuroments
i mples are
The following exa
made in India:—

e T T T T

—_

Cuops PrRACRN,
l lsoLATED TEER%, [,
e —— e
e i | p 1
~ | it | Tour | prduerion
Mean anaual X !“I v, | volume in per acro
A i SR M e Mg S| S
bt : :.:u::ed. | ‘.w:lud. cropa. stacked. n:;:tcd \ stacked.
H i
i .
1 ) - |
—_— ; . ey 200 150
: g ' o2 | 8 ! 1201 NI 128 163
: . W g . ’
0 3 e | 10 D e ¢ wvo | 187
10 "7 064 12 1 L2 5§25 . 5 ar0 101
12 > oss | 14 . L8O 870 \ 3082 193
R 120 | 16 | 1m0 | L1II2 | 2405 192
16 192 1-15 18 2,088 1,364 | Pt 191
18, 201 de | e |ogmea | Lavs | 88l 191
1y 333 };3 B hau 1,660 \ 4,204
22 ) . L

e — B T

iom i f cropa is essy

i iation of the production in the case o R

e o, f%rhotbeu:'r‘\fi};tyv:fm::::torial produced ean!n year 3;1“:% a::e ?nfight b;

p “ndu‘u“d‘ed w}tg young trees or old, do-s not dl}ffrr ”'l nuch, B o eanopys

whether co"ﬂ';- reduction is due to the fertility of {l emszlt;im b L 4

:lrpwn:?:n“-‘ful‘ifht etc.  When the crop r‘; ?;,o.‘;?gq::lntity e aaarial. Wheﬁ

, \ ’ ing ncing a very s \ e ae one

et ";dlhn“.r;d‘ﬁ?cfr:d hungred or s thousand l;!:l:lhel:n ::mof s pook

old, slthough each tree p e atively few large stems. 0 of inohted

s v com‘m.'scno‘p.tuken {uto account. Each tree starts oA R

trees, however, the "::. lIiltle" and ends as a large tree producing a‘ ga‘:i‘:xg do
.ordhngr Pl?:n::)'ztnnt. yring-n of growth applied to an ever incr

more 0

erence. llfn“ thcle 18 g 1ﬂge p odu 'tlon [ 8
wllﬁtaut mn ase 1n the 8

f A e ve 1 (i f s, le

‘le“-

POSSIBILITY.

i tant calculations
i f the term.—The most 1mporiant "
andlt ;::)1:1;5:08 in a working-plan are those which relate
what is called the possibility.
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Theoreticall

v the oaree s

8 woodeq e Possibility is th i

cally it is tazelezressed ¥ q\y;antitye OI;rOdu“lYe i

without 1ok inoo mean the quantit I;mterml. Tracti-

forons annuallg g the rules of foresu-y may bo feleq hch

oot quantityyd:r periodically, for tl{é x?ay " opd inz;

stoon, Coantity d g)eeian on the constitutionm}e g s

exploifation yone e atlon which the stock | s o aaeing

normally constitutedned B L e capita)?%rs Wiint 1
» @3 1n fig, 1 for inst ncelstilclammel’)lt; ity

¢ s possibility

A forest of 9
is found .0 acres, which it :
each o(_-t:m t? contain a cmnplel'c:l it 18 proposed to explo
'iP)‘mg one acro. Here th series of yrowths of P]mt a8 coppice at 20
in b DE on one agre (vide § e possibility would all ages from | 10 20 yoar,
- 4,1t wounld be necessar K- 1). 1§, however the ::'ldrn[ ¥ be 8 ere %0 Years,
; op were commtituted ag ars o

wood not les ‘!'l order to obtain & ¢
s than ‘20 ears old, tal ustained and
¥ annual

Methods of :
preseribi .
collect the ann 1ng the possibili
1 ual - ility.—Asit §
gl)exg;zscnbe the reﬁ;::t‘i‘g;lon all over 8it is
n .
in theenx. The realisation of the possibili
sitaplest and in porr e f aterial O
Iy t . . e
the method of °le:ra§zlé:,v$d :vi ltlhe c
as

method of fellj
of trees to be lfngs regulated b
. elled 1 )y cultural rules
3 . The number

the number o
t
firet metho{is”t:x:;

i'fg the method of :
nings, and, mor successive regenerati ;
;:z]a:(?i)e of mateeri;zir?oy ,b;n ft{]le Selectigg ‘:}:'tll]x%; Wi:,h thin.
ce, however, i e felled ia ; »_that th
material the a:::; ui]nag(l]:.t'gnthto Prescg'li.g?ng:ﬂ' In actun?
1c € quantity of

al 0o '
80 Pprescribed.  Practically e fellings are to be i,
3 arc

is the felli A th
ling on g giving area g: e:?{l?;rw&at is prescribed
e

? g

.apply and to cont
main provision 0

coupes
proportion

svlyicuitural rules,
¢ material, the ru

damaged stems, and atems
sons, to remove ; the was
cubic feet on an aversge per acre,

India are always abnorma
although the methods devised

best Eoosible, wi
period to riod. [Equality can nom
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rescribed the realisation of the

sibility should be formulated in a simple manner, €asy to
rol, and so that it constitutes of itself the

f the working-plan.

1 this condition :—
lection method in successive annual
f trees not exceeding 700, in the

But in whatever way P

e following would fulf

o felled, by the se
tal area, s number o

A rule such as th
« Each year there will b
of one-tenth of the 1o
of 4 firs to 8 oaks.”

pumber of trees not prescribed and were the fellings limited by
and possibly, in addition, by the provision of a msximum volume
Je might be to the following effect:—

ed, on one-tenth of the area each vear,
that it is otherwise desivable, f r
imum volume of naterial removed being

Or, were the

all dead, diseased or
or sylvicuitural rea:

« There will be feil
limited to 600

A sustained yield.—As tho crops we have to deal with in
], it is evident that the yield,

for determining it may be the
1l not be exactly equal or sustained from
ore be secured from the

time when the working-plan is applied, than can the mnormal
constitution of the crop be approximately attained without &
lapse of years sufficient for its growth. Ordinarily a fairly
equal yield from year to year during the length of one peri
may be secured ; but, especially during the provisional period
required for the proper constitution of the stock, even such

equality may be freely sacrificed in the intcrest of sound or

economical administration.

The German foresters always compare the yield which it is proposed
with the normal production or potential porsihility 88 it has sometimes been
called in India Unfortunstely in Indis, owing to
distributed throughout the forest being saleable, or to the irregn
pletences of the crops, it is Dot often that the potentisl possibility can
with au spprozimstion suffisient for comparison.

to remove

only s few lF@cie! irrcgnln.rly
arity and 1ncom=

o ascertained

REVENUE AND INTEREST.

rms.—The income in money derived from

a forest, after deducting the cost of felling and extracting

the produce, may conveniently be called the revenue. 'I'he
et revenue is the balance of income left after deducting all
other charges, including the cost of maintaining and, if

pecossary, of improving the forest.

Meaning of the te
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A forest yields
market at a ocst ev;ery year 500 trees which,
the cost of muint:gnii!,:'(xwd sell for £10,000. W};ﬂ:"converted and aonveyed to the
improvement, amount:{f‘:):3 drdmm'st“i"g the forest e::l:-? amonuu to H&,000. 1¢
receipts amount to 10,000, i u)t“;fu:h}i‘:'mu the net N:v‘enuu .-“:f anu”uryTwmkc of
sum 5 he

advance made, in ord R2
» rt A 2,000 : vas
on the sale of the ti?u b:r-l)lloe the preduse iu the P“"‘:Ll::rlf:[ha‘;% :Onigd;-ed to g: an
which is recovered

Revenue is the net
underst . value of produce.— "
the re;eot(l)l(lletgit\;rlez <:lfltcu]a?ons or comp:xgso“nlsnolf)e readily
extracting the pro er deducting the ¢ Tevenue,
X produce, must be ost of felling and
receipts or total pri ) st be used and g an
the latter must bel‘)il(;ll(:iete realised for the pro d::g, thz gﬁir:::

: d mone
5:1)3: %ef ;? the market and Whicyh ?: pue;l ded on placing the
e :
]ax‘o'e timbe P}‘Oduce in the f()rest. Th .
reaﬁise b ?t if taken far enough to a i l;no case in which
a better price ti good market, wi
advantaoeou lan Small; but this w » will not
geous to grow such ti - this would not make j

production and tr 1 timber if the j eit

ransport combi 1ncreased cost of
covered by the hi mbined wer 0
. righer realisati cre not more th
still be 1 eallsations. T e than
ess than that realised for smallem:ﬁt .’:i"eﬂue might

Statements show] erial,
Pepartment, ar. wing the grosa receipts, as .
will be seen from the fullommerane of in Indin,  Haor e, scoounts
working of the Depnrtment,mg comparison between tham“‘w“"g these may proy
when the expenditure on timber mor et U360 and true funncial resuls’ of the
advanoce which is reco r works is treated as outlay o;:g ﬂ:’i’"‘ an they ap
Q! pear

of the Porest

o e vered when the pruduce is sold :— rest and not as an
Hap, Bxviwrx, ‘ i
] E!I:':vliilun "’"miqo of
on th cTetige
otal, Pe:“ sauare forosta, ";;:':::E:“
.,
Grees i F R *
Ay Jg;;st: 88 recorded *
. . .| 1,38,93,884
Revenuve after deduotin ! Pt »
;:mn adkvaneed for timg-
r works .
. . 88,55,377 87 2
R ] 7.80,920 31

Relation of revenue to area.—For

Trevenue may be
ductioy M usefully stated, in the sam
» with reference to the area from wl?ic:ai{ 985!1@ ro-
o . 18 deriv
Torest, yieldcin: ::kple given above, sappose the ares ol
8.007 »and worked by tle selection memo‘:.be'r:.mo scres of mixed

pliutuitd ) o .
4000 OF R2: the net revenue per acre is :fo‘? - Rl © TeVenus per acre is
m - .

purposes of comparison the
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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 anr-usl recenue from the Indian forests for the 10 years 1879-80 to
1888.89 amounted to RG6,00,000 ; the aversge arca under control during that time
was about 0,000 square miles. For Frunce, a statement prepared in 1878 showed
the average revenue (net value of produee standing in the forest) to amount to
franes per hectare (2-47 acres) for the whole of the State foreste. In the north of
Prance, the average annnal Tevenue was 88 high as 89 francs ; while, in the south, in
the fores's open to grazing and worked on a short rutation, it wus as low a8 5 francs

per hectare yonrly.
The averaze annual revenue per acre derived from the Government forests of Tndiss
including of course vast areas Og)cllh'ork('d lands, amonnts therefore to about 2 annus
an ncre as compared with a similar revenue of R7 or RS, and even in sume cuses
very much more, in European couptries, The causes of the low revenue in Iudia nre
not far to seek,—the want of demand for the produce, the ruined condition of most

of the forests, the backward condition of the country, and, more perhafs than any

other cause, the want of good roads and means of transportingproduce Irom out-uf»

the-way places to the great centros of consumption.

Interest.—Interest, in connection with forestry, expresscs
the relation between (a) tho moncy 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, ete., and () the net annual
revenuc dorived from the forest. Problems connected with
the interest obtainable under various systems of working,
involving the use of mathematical formulee, although of
much theoretical interest and of practical importance in
countries where forestry is in an advanced stage, have but
little application as yot in India, owing to the condition of
the forests, and to the want of ac-urate statistical dala relat~
ing to the outturn of crops of various ages. Such problems
need not, therefore, be here discussed.

OTHER TECHNICAL TERMS.

Necessity for defining terms used in forestry.—DBefore ex-
laining the manner in which the different methods of
orest treatment can be applied or prescribed, it is necessary
to define the meaning of certain technical terms which it

[
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“ill . . . N .
acculr):c ;n;ggszﬂzi t;o avoid (;mmg without sacrificing both
seness, and with regard t i
we have, as yet, no re sni iti  Enghon,  Cor-
, cognised definitions in EBogli
as ish, -
z:;::.n (iet;x:ungns ore the more necessary because,gin }oreg::'
e borrowed from every.day language, and thoir

special meanings ar .
understood. gs are, therefore, the more liable to be mis-

Crop.—The terms stock, growing stock, tree-growth and

crop all mean th i : i
orop e collection of trees growing on a given

Tree.—A woody pl i i
plant, having a single ste i
i:;let l;'ntfzth and which is capable of at%aininouzlx ﬁii cgt:su}er-
st 25 feet, is called a tree. The term inclades arig)ore:cezt

palms and also bamboos;
spoken of 2s suoh. mboos ; but the latter are generally

Shrub.—~TIs a plant which d .
feet and which o _ ch O?S not attain a heicht of 25
ground, ich generally throws out branches at or near the
Evergreen tres.—1
least a full year. s one

Deciduous tree.—] . .
during each yoar, s one which is leafless for some timo

Conifers.—Are {rees which .
Broad-leaved tree.-'l‘his“éerlz::n?snisgga léonggdtl‘e-lnk_e leaves,
which are not conifers, 1stinguish trees

Underwood.—The lower : .
of trees is called the nnde:xt]v%s:dfler of growth in a collection
Brushwood.—This collective name is given to all inferior

shrubs and bush-like growth, Tt h
twigs and small branches in & fore‘;;.tel'm also includes fallen

Herbage.—G i
hore ge rowth which does not become woody is called
Windfall.—Is the term applied t
by any cause, generally by I:lll’e win?l.tree
Gregarious tree.—!s one which has
more or less extended mass of foje
species only.
Hard-wooded trees or hardw — i
which the wood is tough an(‘;o?,séav(;om:}){:se all trees of
oontradistinction to soft-wooded :  lerm is used in

s trees )
applied to trees the wood . ([7€¢4 8 Dame sometimes
little or 0o value. of which jg considered to be of

the leaves of which persist for at

8 broken or uprooted

a2 tendency to form a
8t composed of its own
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Bole.—Means the trunk or stem of a tree, from the
ground to the point where its main branches are given off.

Crown.— Means the collection of main branches over-
topping the bole.

Leaf canopy.—Is the mass of foliage formed by the crowns
of a collection of trees.

Regular and irregular forest.—The trees forming a crop
may be (a) of the same age or size or (b) of different ages or
sizes. In the former case, the crop is said to be regular or
single-aged ; in the latter, irregular or of mized-ages.

Some reeent French writers have objected to these terms reqular and irreqular
on the ground that *regular” means o conformable to rule,” ‘Lhe terms, however,
seem to be generally accepted and understood, aithough * single-aged ” and mixed-
aged " are to be preferred.

Forest in storeys.—Irregular crops may be composed of
stems of all ages and sizes confusedly mixed, as in forests
treated by the method of selection fellings ; or they may be
formed of trees of different ages rising above one another, as
in the case of coppice with standards. In the latter case, the
crop, from being arranged in tiers, is said to be in storeys.

Principal and accessory species.—In a mixed crop the prin-
cipal species are those which, from their superior value,
their abundance or the prevailing conditions for their favour-
able growth, determine the method of treatment applied and
the age at which the crop is felled. The other valuable
species, well distributed throughout the forest, are called
accessory or auxiliary species.

Minor produce.—All the products of a forest, other than
those of the principal or accessory species, are usually called
minor produce.

Age.—The age of a regular or single-aged crop is the
mean age of the trees composing it. In a crop of mixed
ages, the age of the class (of trees of the principal species)
most numerously represented is generally taken and alluded
to as the predominant age. In the case of crops in storeys,
the age of each ticr is generally separately stated.

Pure and mixed crops.—The crop in a forest may consist of
one or of several species. In the former case it is said to be
a pure crop; in the latter a mixed crop.

Density.—The density of a crop is the degree of com-
pleteness of the leaf canopy of the trees that compose it.
This is usually expressed by a co-efficient, but may be de-
scribed by stating the species, the pumber of stems and

their age per unit of area.
c2
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Tsolated trees and canopied forest.—Crops may, from the
point of view of their density, be composed either of isolated
stems or of trees the crowns of which touch each other
more or less so as to form a canopied forest.

Complete and incomplete crop.—In every case a crop is, as
regards its density, cither complete or incomplete. Tt is
complete when it presents a density conformable to its
nature and age : when this is not the case it is incomplete.

Interrupted crops.—If incomplete, a crop is said to he

interrupted when it contains comparatively Jarge bLlanks or
gaps.

. Blanks—Are areas interspersed in a forest and bare of
rees.

Close, crowded and open crops.—The state of the canopied mass
may also be spoken of as crowded, close or open, nccording as
the lateral branches interlace or meet, or only slichtly touch
at their extremities when shaken by the wind. o

Cover.—The term ‘cover’ is used to express the horizontal
projection of the crown on the ground, and is applied both

to .the surface of the ground so covered and aiso to the
action of the cover.

Shade.—Ihe term slade is applied Lioth to the surface of
the ground shaded and also to the action of the shade.

Suppression.—~ A plant is said to be suppressed or under

suppression when its growth is injured by the cover of
another.

Nurse.—Trees grown in order to protect more valuable
young plants against the influences of the climate until

the latter no longer require such proteetion are called
nurses.

Seedling.—A. seedling is a young plant which results
dircctly from the germination of a seed

High or seedling forest.— (French futuie, German hochwald)
is a crop composed of trees which have sprung from seed.

The true meaning of the French word futuie, of which our term * hich forest ”
in intended 1o be the eynivalent, s & ciop cotmposed o trees, th e bo'es (/ci(k') ofo hweh
ar: full grown (Gernan baumbcltz o This weaning is still preserved an gt l'" ‘cb
term tarllis-sous-futaie. All ciops, whether & or fro

. [ ; erived f1o1 steol- ho..
scedlings, that have arrived at this matare stage, aie called }:;gb ‘fgl:g;‘:"“inu;;?::

working-plans. Hawul perchis sur souche is u common exprersion in those plans.
Such terms as young eeedling forest, mature seedling

f:nrest, ete., are also used to express various stuges of seed-
ling forest development,

.
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Names »f crops.—LForest crops have received different
pames according to their stages of development.

Seedling crop.—From the germination of the seeds to the
time when tine newly-developed bhranches meet.

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

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

Migh forest.—From the time of the crop having attained
its normal height,

Stages of growth of trees.—A separate individual is tm‘n_led
a scedang when it belongs to the first stp::u :1.11(1 the in:st
part of the sceond stage; o gapling w hen it begins to lose it8
lower branches; a pole in the third stage; and a {ree 1n the
fourth stage, _

Reserve or standard.—The trees left standing when a crop
is felled, in order that they may grow to a Jarger size are
called standards or reserves.

Clearing.—The felling of the whole crop on a given area,
whether a few standards are left or not, is called a clearing.

Clean felling.—If, however, no standards are left, a clear
felling is often called a clean felling.

Stool.shoot.—Ts a stem springing from the stool or stump
of a felled or fallen tree.

Root sucker or sucker.— Is a stem springing from a root.

Coppice.—Is a crop principally composcd of stool-shoots
or suckers. ‘Thereis no terminology sanctioned by usage,
similar to that employed with regard to high forest, to ex-
press the stages of development of coppice.

Regeneration fellings.— When it is souczht to rnplape .thc
existing by a new crop the fellings made are called principal
or regencration fellings. o .

Improvement fellings.— W ht"n it is sought to improve or
restore the condition or constitution of an existing erop, by
thinnines or weedings, the operation is called an improve-
ment felling. . |

Natural regeneration.—-'l‘he Rgf‘nemtion is said to be
natural when the new crop is obtained from self~sow.n seed-
lings, from stoul-shoots, or, without extranccus aid, from
suckers. o )

Artificial regeneration.—WWhen regeneration is obtained by
sowings or plantings it is said to be artificial.
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Nam i : T
made inesc(:)fnfféh?gs' ?_llc principal or regeneration fellipws
received specialcnlfx);e: ml’.‘-‘lﬂc'h ;nethod of treatment, have
Sl e which will 1} leseri ’ -
. e deseril ,
ethod of treatment to which they rvlutc‘ ol under that

reg?xtl?uttl;?frof}1etl-1;az),t1§nex-]t”—'“‘e' body of sylvicultural rules
pelping the ma ner In which a forest erop is rezenerated

Perm:ne tucc realised is termed a method of treatiment (
manen: \\'lxl:-nl;)l;etigof??)_f"\] method of treatment is called per-
by a new crop acco‘ra{n:re(t with a view to replace an existing
g to a definite scheme. )

Temporary isi
or provisional These :
change the condition or ¢ nv]e'thOd-s"“leSL are applied to
order that it may e‘lc vtﬂnsltnmu)n of an existing crop in
< 'Cn H Y et S §
method. ually be treated by a permancut
Method of
. clearances or cleari ‘hi
. ea — S Y 3
felling, in one operation o rings.—1his method consists in
the whole crop (or all blril: ; {)<)l'11();1 of thearea to be treated
LA It a few trees whic ' o
toa larger size) in such a trees which are left to grow
area once during the ti A MANDCT as to pass over the cht“
species felled togattai ime that is required for trecs f" ll' )
is obtained citlios I: the exploitable size. Re n'-‘odo o
ground. o fro na nral]y from <ecdlings a]rm:}. uction
Frors réserved f(l)r; :lel(édp{?llll)mg from adjacent trees )oronf r:) 11.1(1_
A ‘pose, or b ifici t
When o : ’ ¥ artificial re-stocki
mothon drogemratmn 18 obtained by nat king.
10d admits of several diticeati atural means thiy
for instance, be divided i modifications.  The forest .
alternate str;p “annl ((1‘ Into parallel strips l(\:wil‘l“, fl?a}.
whole of tha ﬁrstL a;riéo zlxﬁorl()l shelter and ’wcd u:‘nti(l‘;‘lry
S 8 has been ¢ i i ¢
ances may be i exploited.  Or the cle
i an({ refr?xfed'ctl‘n regular succession over sxn'lx.l;lzlx(l'(.'kar'
recourse. is lb 1 ra 10n.obtamcd by natural mcw;l djacent
usually cleal:dt'eltlg(lartlgcmfl Emmation larr;c s';":‘ P
. and afterwards reeg o Arfas are
by s'l(zrlng or planting. wards restocked artificially
1e regeneration felli
ellings made ;
i s e ot .
:?:‘thofdz(l)f clearances are (-lelcd 01,.;,[.1 ’Clinpectmn with the
ip fellings o - . etlings ]
according gto l;lgletll)gr{:ellxlngs with artiﬁcia? rg;)rc(f:l’:,(:'t"'g"
ie sl ! io
adopted. ular modification of the mcth:(i

Regeneration fellings
removing in a methodgicz\blyrrfhe y
cultural requirements and s
the exploitable trees in a
there, as they are found

be ?lec_txon method.~ Condist
anner, in aceordanee A

0 as not to excee

forest by fell
growing y felli

" in
with sylvi.
n(l ttlll(} Iy(rS\n)ilitV
' ing them here and
» éither singly or in groups.

a9
-t

Qince it would generally be impracticable to fell in one ycur
over the entire forest, it is usual to preseribe the number of
years in which the total area is to be worked, and to divide
the forest into the same number of annual or periodic
coupes one of which is to be exploited in regular succession
cach yoar or period.

The fellings made in connecti
called selection fellings.

« Stcreyed ” forest wethod.

on with the method are

—This consists in forming a crop,
according to a pre-arranged pattern, of stems of dilTerent
ages the crowns of whiclr are arranced in tiers, as is seen
in the case of reserves of different ages grown in the method
of coppice with ctandards.  Asin the latter method the diiler-
ence in age between the trees of each consccutive tier is
cqual to the length of the felling rotation. The method
differs from that of coppice with standards, because regeneras
tion is obtained principally by seed instead of by stool-shoots.

Regular method or method of successive regeneration fellings.
—1In this method, instead of the entire crop being removed
from the area exploited in a single operation, the removal
tukes place gradually in ceveral successive regeneration
fellings made from time to time as the new growth
less and less shelter from the parent crop. In
1 exposure of the new erowth, the
«l by improvement

requires
addition to this gradua
young crop, as it grows up, is fostere
fellings.

The successive regeneration f
with this method, are called preparatory
ary, and final. The first and sccond may be
01)8".

Group method. —This i3 merely a modification of the regular
method of successive fellings and of the method of clearances
by which the parent crop, instead of being removed gra-
dually, is felled in amall groups wherever patches of seed-
lings are found to be established. The regencration fellings
made are called group fellings.

Pastoral method. —1his name may be applicd to the treat-
ment of arcas, more or less tree-clad but of which the prin-
cipal product is fodder, and in which it is necessary to
sreserve the trees for the sake of the <helter they afford to
the soil and of the food furnished by their leaves. The treat-
ment consists in ensuring the preservation of the trees, either
Ly not exploiting them at all or by felling them only as

Alings, made in connection
or seedling, second-
cither close or
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they decay, or by merely lopping the branches; at the same

time and in all cases limiting either the number of animals
grazed or the period during which grazing is permitted, or
oth. Under such conditions regeneration 18, a8 a rule, im-

possible, and the treatment consists in preserving the existing
crop as long as possible.

Simple coppice method.—Consists in cle
such a manuner that it reproduce
of stool-shoots and suckers,

ar felline a crop in
s itsell natwally by means
In applying this method the
stumps or stools are generally felled flush with the rrounid,
so that the shoots may in due course he established in the
soil and become independent of the parent stool.

The regeneration fellings made in this methog are called
coppice fellings.

Selection coppice method.—This method (Fr. furetaye)
consists in cutting prriodically the

exceeding certain presc
clump.

strongest shoots, or those
ribed dimensions, out of cach coppice

The regeneration fellings in this method ma
lection coppice feliings ; hHut,
India only in the ¢
bamboo fellings.

Method of coppice with standards.—In this method
of felling clean the area operated on, as in simple coppice,
a certain number of the most promising and valuable stems
are reserved at each felling to grow to a larger size over (he
coppice. It is sought in this way to combine the sdvantages
of assured regeucration, which is principally obtaind,
as in simple eoppice, by means of stool-shoots and suchers,
with the production of a certain quantity of larze timber,

The regeneration fellings i this methnd
or mized coppice fellings when they relate to the coppice,
and standard fellings when they rolate to the trees reserved,

The branch-coppice or pollard method. —Consista in lopping
or pollarding the trees in rotation at rogular intervals, often
for cattle fodder or for manure for field crops. In some
cases the trees are coppiced at a height from the ground of
4, 6, or more feet, in order to protect the young shoots from
browsing animals. The fellings made may be called loppings
or, where the whole crown is cut, pollarding, Thers is no
regeneration felling properly so called. The trees replace

themselves from seed haphazard, if at all, and gare allowed
to stund until they decay.

v be called se-
as the method s used in
ase of bamnboos, they are often termed

» instead

are called stored
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t.— Forests are sometimes not S\S)JCCtZ(:
= c . 1¢ produce as
auy rezular method of treatment, s(xlldfhczafm‘t“.erlthem < a
.‘°;‘I’;‘.q|,;; being realiscd, W}*‘l'rewr ”?0 :cmm;c it under a
18 < N ‘nasers : L1130
d, by allowing purchase fellines made in such
deman of nermits or passes.  The fellings
« h{ per R e
system ol p culated fellings. .
A \ uiated 1e = y i !
called unres nt.— It is of ten necessary i“ Ind{q-(:(;
.-.— o . - 10 1 tOSU)‘:
he treatment which is being nl)})lllc.d ;1(1) phagte Jtlm
change ttulto some other method,  In orurt-mc to special
: ot i
the fores -rop must be subjected  for al't'(n requisite for
existing « as to bring it to the conditio L applicd
N » {0 4 - The treatmen
treatin ilt tion of the new method. lh‘_t.l( \:111
the applica rary or provisional. .
. wees 1y called temporar) o plied
in such cases 13 (\\'ln-rv the new method of tnahno(!lltl:tlign o
08— g . whie produ )
converslj?fn% in the manner by W ludx) )l;cle to socd, tho
m\’()!\csl& ;ro‘m “seed to coppice or from cop
obtaired, ;

ion 18 «d a conversion.
operation is called a

Irregular treatmen

cases are
Provisional treatme
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to simle coppic
| . y i i » different oper-
fellines made in connection mthf‘h% ‘(,l:ﬂ' p
- 1IN H m Llines.
. The ,L rired are all called ‘c()l-l\u'.ﬂl()l; ,(,sour:ht o chango
s qflrmatiom; —Where it is simply ; “b to chango
. : T §
Tm?ts1:‘:,(l of treatment to apoth%lr.(.(l)l e metion ‘,
it m(t lterine  the manner 1 W uf, L repr
A S on i ansform: .
“nhf’u d “lhc Olrcrution is called a tra1 N e
obtainecs Lt Lo treat as stoveyed fonjst. or mlw :'«;m.kmi ’L‘. orest by the
T e bt' l:m::el-}m.EmtAon fellings, 8 high fores A
metlod of succensly u
method, ete.
The fellings made :
e wesatry to improve the
fellmf.zst. ations.—1t is frequently nr\u.«sm{“ttute g)he e the
R.tforof the existing crop, or to rtt;)xn(:rbl) o d by limite
cOnfhl{Ulll)y carefully respecting the mai
Cﬂl)"a ’ <

: injured
) ll.erown Or injure
ions utting out of i ltering ethod
ing operations to tho ¢ B 0 ithout altering the m

imbe . Wi : ) |
sjes, injurious climbers, etc., hout altering themer bot
of treat Jtor the mode of reproc ion, e on.
o tl‘(‘!ltlll_ll?:’l applied in such cases may te ¢
. YTATLLY < \ s
. r:lqllu: fellings restoration felling
an

” "

Simyple coppice

in such cases are called transformation
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This operation is VEry collunh and necemsar
when styled an Emprove ment felling, 1.
ciently precise purpose, e, with
to a definite sehemn

y om Indisn forestry, Lot Litderts.,
#3 10t gonerally boen carned out with o L0 I
A view to the restoration of the capital

ROCGE Yy

and within s fixed period, The tepm - MEPTOs et ® aypited

to such fedings is also too vagiue, as 1t jaelydes ) feling CpeTatione, suel; ag
thinuings and weedi

ugs, tending tu improve the condition of e cxistitg crop,

Thinnings.—Is {}Le name
remnving the superabund
in order to give the tree
for growth,

Weeding.—This term is applied to fellings when earried

out with the yiew of removing dominant
This operation fre

applicd  to the operation of
ant stems fl'('lll un illl]“.‘ltl)l'(f (‘IY)[)
s of the future wore light and rocin

inferior species,

s es the heads and leading shoots of the
principal species in the crop.
Working.circle.~ In order to arrange definitely ., for the

working of a large forest areg It is necessary 1o separatoe
those portions that require different treatment, or that it is
desirable, from the hature of the demand for the produce, to
exploit separately.  Such sub-divisions of the area dealt with
are called working.circles,

By a working.circle
lo one and the same mel
determined to expluit g
working-plan., The a,
management or wor
several such circles,

In each working-circle —
(1) The method of ty
the entire area,

(2) The boundaries should b
and not artificial,
(3) The size depends on the
and on administrytive circunistances,
Block.—1In order to arrive at the treatment required it is
generally necessary to make gz 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 con.
venience and simplicity, generally nafural, that is to say,
either differing from one in situation (for instance

another
‘NOr!,~The correct A!lb"“viniunrof A forest wrea iy
Principles is in Tudia

is thus understood an area, subjecied
hod of cultural Lreatment, which it ia
evarately under the provisions of the
ea dealt with in a sinsle plan of
king-plans feport may obviously include

catment is the game thronghout

¢, as far as possible, naturnl

nature of the treatment

@ warhing circles, basal an sound
fommon-sense " iy o

ore than half the e, Tiaw h [ t extent
been lost sight of in the plans bitherty wad., o T tes krate
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ite sides

‘ : or on opposite Si¢
l-side or ml,],gr:.ent character Otf the
ced of different spe-
nlp()ce ) yl\he llnCS Ot

on the slopes of q’l'ul.n e Do

of a river) or unlike 1 fforeetsc'o
' v QU S{s ¢ '

-egetation, asin thecase 0 oo oAl et o0

Cies or cupving different classes o, 50 to speak,

Cmareati l'f cuch areas thus form tlm. Ol el natural

demareation ot s srmanent land-marks. < ape in-

. wt, and are perman . over Names,
of th)" fpr« St-’ penerally beanng local proj
sub-divisions, ge 3

i . ocks. N .
cluded in the term bl o };;mn’;‘::irztis
‘ i 1ting
often happen Im-(-'mnut be formed wnhrm]t cf‘,l,,-,.),.t hetifiein)
ﬁm.h Hu". “vl-l‘mmlr h llu' H.Xﬂ)l\‘.’vlm'ht (nf‘! :(% L ‘.x“,m,‘i(”\
» i v Doalils O MR lu ) i A
In-n-'-‘.g ' _11(‘-“: Taving out of h«l* :“\“r (“‘l).l”;’”“\ nely that theso
e tals \ o e " e e
N ;nmui.nrm& Uf sf.x HOJ.(‘ 1 b
| e o or natural sube
T t.—'T'he crop in ('nch. l)lod\‘ mm'mlg ol
Compartmle;l ._t usually be uniform as re _z t},‘c o
i "3 whe. m inventory o
division W jore exact Imventor) the crop o
svion © and where a more €3 TS O divide
lmm!“nl’ ':; will be necessary to f‘u“x‘r:;]vais) L e
\ ( i s analysis) 1 \
b (lull\n(for the purpose of making this : LSl DO i eome
bl“;% as far as possih)e
areas, as 1t

B e &1 ,\LA livisions of blocks
vion and ace of the erop. 1 hese sub-divis
asition ag ‘
"l)re called compartments.

tia that, owing tothe
It will, bowever,
leen op-n-l iy
lines through -;
working-ylan wi

free Hew b !ﬂ\\'l;,l']xi'u
of theprot eoand tiew

1 L utiiized am the t

a have been nnnecesearily
a b

i 1di s i i
rto prepared i I rLancntly sub-divided into

. 5 M
. ing-1 lans hithe -~ N
Mast of the work nge b the forexts Lave been pe
Poated Ly the way I Wk ts (s0 calied).
mmpl(r lens tinute copatiments
tuare o s

cile ve
— r 13 0 ])C f]l d 0 T
Coupe T])(‘ area f('ll(‘d ove 3 or ﬂl(lt 15.(§‘ l)e mav (4.1 t(\nd
' , i is ¢ ll('(l a C')ll] e, 2z . " l‘ o ‘)(). .
in one year or )Cl‘lf.)d, 1S5 ¢ ) )- ' \ (-‘ “(" ({ltil \ ‘
In’ a‘ll. | ; 8 illt('"r'\l Portions are H’I'y d sira & Lac )
cat.(‘ - € 1 .
0 may i“clude S¢ Cral COmpart m
C()up Vv e lt
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CHIAPTER IL—PREL] MINARY wWoRrKk.

RECONNAISSANCE OF THE AREA.

Selection of the ares to be dealt with —The area undep

forest management in a single Inealiry cenerally includes
separate forests requirine difTerent cuitural treativent, and,
not infrcqlu'n!].\', forests of different clusges, —Roserved, Pro-
tected or Uncl:lssvd,——vach, perhaps, demanding a different
system of management, AJ) these arens may
ever, many points in comn

same population or marke
ers come from the same locality, the lines of ¢
are often the same, and the manace
supervised by the same establishment, T is, therefore,
generally advisable that the orzanisation of the whole area
of Government land under forest manacement iwoue locality
should be carried out simultaneously and he deqlt with in a
single working-plan report.®  Generally speaking it will bhe
convenient to deal witl, the wholoe ares of tcharge, suel) ug
the Division, the Range, or, where the oreanisation is jpe
complete, with an aren likely in the future to form a single
range. [t may be necessary in some instances to deal with
the forests in a portion of o range, and, owing to special cjr.
cumstances often observable in [ndin, in some enses it may
be advisable to extend the provisions of 2 single plan over
several ranges,

have, Low.
en. They ordinarily supply the
t with forest produce, the Libour.
xport for all

ment and workine are

There exived at one time somo diff.
Furmerl_\', in Franee, cach forest estate, t
situation or its OriZin or the g
separately organised under a wo, kit
about that separate working-
in the same division or range, a

rence of orini.noon this
At ing & dintinet 1 g
AT in whoek it woe ats, wmae
uplan of s own. 1t s this sotmet.mes cops e
plans buve been fram.d for aljacent state foreste
¢ nd, uverely, there are Instaneos in which o single
working-plan deals with forest areax iy, distinet adminisiyatss e clarges, lecenly,
howevv;. the tendency iy France huw been to acopt the practies f Jiowed in Gernany,
where the whole furcst ayeg belonging 1o the State, or other one proprietor, included 1n
& single executive charge (that of » Revier forator, Obey £, ster, Furat meister, ete.,
equivalent to our Ranger)ix dealt with ina single comprehenaive working.plan.

In Tudia, up to the browent, nouniform course i.aa been followed in J)u respret,
In many caves ench cluss of property (reserved or Protected fureat) bas becn spatat-ly
organis-d under a special plin, and” iy BOME INstances ureps burdened with rig te
lhave even been omitted from the plan, In very fow cusen Lok what jg LOw [iactically
the European systow of dealing with ent.re charges Leen foliomed,

Pontin Rurapm,
“1t) s beeanse of 1ta
ey iire l»_\ e X

—

" The term working-plan,” i should be remembered, iy,
oxpl.lmod at the heginning of these Notes B ImeAning W Ling.
special regulation w

ecin hich is drnwn up for ench working circle i
with in the report is sub-divided,

P here inthe sense
pisn repars,’” and 1 gt the
“to which the ar-a demig

i e ne

having been decided upon, t}
: g . ed up:

of the plan is to explore .
knowledee of the conhgt:xl
tion and composition of be |
they contain, the best n
a- well as of all other | s likely
the future plan of managze
and enquiry may be
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I'he area to he dealt \Z:(tlr:
step in the preparatic
o in a general

" the distribu-

M, ()‘fts‘t1:;31(30(;::2:'{'\0’13\)\0 ]n‘ndu‘ch}

i fm‘f“:li: yosing of those pmd}uit;(:

S 1'\\'(:-1\' tbul he useful in dctcn.n{n;io;,l
b et The heads of examina

summarised as follows :—

Information to be collected.—

. :
the locality so as to g4

GENERAL DESCRIPTION OF TRAC

ith. —Civil District,
d situation of the area dealt with. —Civi
Name an

’ v ateau ; altie
Torest l)msx‘?nl,l (:f(ihe country.— Flat, hilly or plateau ;
figuratio : ) N
Cfn g“’f‘i“"g aspects, 8. ation ; underlying rock
tude I&rund soil— Geological form
Rock a . .

ne re
e ar b1 Y lld Lh [6)
34 ml C
0 Ly !) « t > an « *X n] y tll 1 e
Cllmate l('“l T4 wid ure “H"l 'l“{l e 1]'(' e, Wi lt, ”(_3("

- g '3 a [ € am ’
on th( iOl( 5t I )“kll ldlni ll’ )(]l()(l\ ()f (]]Ull,,“hi, l“(l ra

) \ l‘ll“ W l“d’ < 2 b
] reve - )

uea;’”;:i;'tion _ Numbers and condit
o . -

t(
) 1
l ¢ 4

mumgcuxeut.

ion : acricultural cus-
. system of forest

. E FORESTS.
COMI'OSITION AND CONDITION OF TH ol
THE ‘ t; tota
RN » fores
d area.—The distribution of ﬂls(, itc ix’x cosly
1 i ¢ L o~ S I‘ v, .y .
Dis""hntm{l ﬁﬁd(.ar trec-growth, grass, Str&::jqcs" Japs avail-
Ao :mfdf ﬂrcrlts. enelosures within the Loun ’
Jass of Toresty ) ey, ete. )
“hie heir degree of accuracy, ¢k Naturo and state of re-
" Goundaries nd boundary marks —. 1 their boundaries;
Bonndarl“:\'xrks used ; enclosures anc sired or not.
i > bR B aries 18 Ted ..
air lof ‘h:e‘-iqinn of the hound.\rll;"‘_ lfb {:isltory of the acquisi-
whetlier 2 s forests — Bric has been
ition of the : e there :
Legal pqsmorgcnt and bettlvm{‘nt (Wltr)e:; Act uader which
{ion by Glm;zrnes‘ . Act and section of th
or ’
one) of the

‘er ; statement
azetted, ete. neral character;

i igin and ge v from them ;
Rights.—Thoit * %0 with rights and frce
of the areas
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su i

M:lnrtnadry of rights to produc

o t[f at the will laud ple

tord e forest resources to
rded rights or of admitted

exercise upon the crops, -

General descripti
dition of thecr;;;txot.x of the forest crop.—Compositi
CaCh; Ofi.‘,’.:n of (E{)’ t."l)eh‘ of forest and ar‘,:)':):"ltl()n ﬂY_]d cone-
relative fn'oportio 16 crop; the principal « u:ﬁ (‘m(-upwd by
duction, «ize ath'n :'lnd lmportance, l.znl;it';t, oies and theie
erop, blanks, aml‘:’?;(ll‘a.r. d rate cf growth;’ (’1“,0(].‘.' of repro-
products yiclded g (fs ; state of the‘rcpmd"lcr‘ nsity .uf the
Injuries to wh’.vl:liss and other minor prody ion; principal
fires, grazine. off ich the forests are liable..— cts, ete.
of re S : “Ing, olfences of common gec -—C
gulating or combatine the oce

e; privilee

asurz) ofkags' o.r other concersions

i vernment ; adequac
vide for the exercise olt y

privileges 5 actual effect of sul:'l;

auses of injury ;

urrenee - tl
N ) ; the be
auses of injury 8t means

FUTUDRE <viuv
UTURE SYLV ICULTURAL TREATMENT

Of all the subj
. subjects to b .
sirable to bear ¢ 0 te comsidered th :
o a P
crop is the me:)l?::lantfly In mind when paezi:},nfch it is de.
found most suitabla OF treatment which will ro;u crop to
this respect acqui . or l.l correct Qﬂnera] Pro )ﬂ')!y ‘)e
show, for ill’stm?cem;? stumclently early in u:‘PPrehonmon in
. . 1t the exicti e enquiry
is such that its ¢ > b the existing conditi ¥, may
. at its exploitation sl § condition of the for.s
simply regul: . should, for the . * forest
rules {)nlvc lCl)tvev?x;:l‘ty by arca and by a ;:;wl":]s"“t. be very
such as the def-\iTodO the neglect of this <Pr(‘;' lnof't cultural
quently proved aile enumeration of stock, wl aution, work,
ment of tle Obi:‘czo'”y unnecessary for the l]l)(h has subge.
: . ject 1n view, | . roper attgi
in India, thu ; » has sometimes e Atialn.
rendering it nsee(c}fla}lmg the completion (:f])t(l(l " carried out
° essly lengthy, complicateq auol P‘ﬂnl while
U Ccostly,

SYSTEM OF MANAG EMENT

N §ystems of management.— Past

their d.vfects ; changes introdu;;:d )

ment in force and its resuits:
2

vste
q'nd(trlns' of management -
e helr results ; manawe.
guiation of fires ing,
»

rights: etc. _
Works of im srazing,
. provement un .
object; results attained. dertaken.— N ature of works : their
» Cl

expenditure for the precce
the information is available,
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__ A summary of the revenue and
ling 10 years to be compiled, if
for cach class of forest.

Revenue and expenditure.

UTILISATION OF 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 eonsumed,

Extraction of the produce. —Export ronds or rivers leading
from forests to centres of consumption; their adequacy and
state of repair ; manner and cost of extraction ; road and
river improvements required,

Markets.— Distance, siz¢ and importance of principal cen-
tres of consumption; produce consumed at each centre and
ruling prices obtained.

Net value of prodace.
class of produce.

Marketable products.—

—Net value in the forest of each

MIsCELLANEOUS FAU1S,

The forest staff.—Strength of otaff and its adequacy.

Labour supply.—Abundance or reverse of the labour sup-

ply ; scasons when available ; cost of Jabour.
21 find it converient to ricord the infortnation colleeted
on all the nluve pants fiom day to day in 8 bonnd book, with a few Hank pages
prder oach hending. Tt wiil be seen tlat a good acal of the information required
must e vhtainel from the eristing forest Tecords rolating to yrevious manacen.ent.
9 he workiuyg-plans uiticer ehould go on the ground fully wupplied with this inform-
ation.

Maps.—The map used in prepari
should be on a sufficiently large sca
cation of the limits of cach block {or com
compartments have been formed) and cou
seale of 4 inches to 1 mile, in which an ar
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 graphieally

the situation, composition and condition of a crop which is
to be subjected to special cultural treatment, an enlarge-
ment of the f-inch map will be sufficiently accurate—gquite as

The work:ngeplans off.cer w

ng the working-plan
le for the distinet indi-
partment where
pe (fig- iv). A
ca of 40 acres
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accurate as any deseription of the crop th
In sueh a case it is not a map, in

but_a‘ picture thatis wanted. The map
addition to the boundaries and houml:ul\‘
the natural features of the country, |,
valleys, water-courscs, ete. ; I

at can be made.
the ordinary sense,
1sed shonld show, in
marks of the forest
$ Lills, crests of rid-.:c-s:
. as well as ads, e i
ll.nes and the like. Inthe uhscn(ce ?:f ‘l.\llll(l'.l(:“'(ll&;l 'luths, 'h"?.
ciently accurate plan may sometiimes he con, »illml li;lp . 52"1.
lng‘\'lllagc maps.  In default of this it \s]‘iil -"“”?'Ill("\“t.
advxsglble, before attempting to frame a workiy "-"l‘-n”‘l e
arapid survey or a sketch hmp of the area :Tnp ‘”-)l’ to make
and with such accuracy as may be dccxnc(l‘uecctlsl:r:' @ senlo
The cost of prejaring man e ; i .
ig;c}::z;'t\ol;eu:';ll:t%a?gus l'rgiz'u‘:{J\q-'\xt.hl;t_’»!l)o?on l‘{riﬁ‘ !nz‘\."::lrx?\(:] :tlxi‘e T
experditure o T'-,p,rvbtlm-mg foresta in Indin would ne t;-»nt.m."\- l:e ey yela
pe e on surveve, M Jonly > higner

aps ot reale of § inel.e 2
: . : ! w8 or )2 L I
have sowetimes been recommende ), wonld e, §f the i do Tt s

ortionate Leygr cAr details were fiiled in wi
le uate u"_'u:ed(f eare, sote hundteds of FUpCes per moinre mile l:‘)ll 1;; » ‘1"
maps “-‘e :Lenm] such THaps were P!‘nh;ll,.\ WA ATe i‘n\‘ud in E 1_:» act those
B are, s A rtle, solely used - - are, HES N ]
the bO lari Breie, 5“"_‘} used as I(»:_{.ll d“"'““"hts. in "nuuc;-[ - "ol‘f arge DCZ“Q
-¢ boundaries and 1ot in connection wih, fuat exploitation wu Witk the record of
b,

ey, on the seale of 4

h a pro-

CHOICE OF THE METHOD OF TEEATMENT 70 LE APPLILD

Sub-division of area intg portions requiri i
ment:—It is important that the gcnur:(llu::::i:i‘rfner?nt e
applied to each part of the forest requirine .d}lT '"-"t e
ment should be determined at the out:ct' IU('M reat-
n}iture of the subsequent operations, such \-w ’t} s s the
tle Qf the s.t()ck, ete., to be earried out(lt'[)(-;ldq « n lcglum:‘rn-
decm.on ar.nved at on this point, as wel] ag mi t,ln't .ns. tha
question of working-circles can, if neeessapy, | ¥ (fom)eded
rectified when the detailed examination o e orwards
rectif n of the forest is

Choice of the method to be applied.
adopted depends on economic
on sylvicultural conditions; and the choico of
is generally restricted by casily ascertaine
the nature may be gathered from tle
regard to cach of the principal me
. Non-coniferous forests, to whie
1s applied, can only furnish wood
part merely fit for fucl.
suflicicut, and other circu

=The tre

: atment
and administrat Moy he

ive as wel] ag
the treatment
rad (} facts of which
th(,d:, OWing remarks with

ll lh(‘, 8il”,lle 001 /] ) n
[4

\ bi' . >
Where the dem: ze, for the most

and for firewood j
” » . 4 'y ls
Wistances justify (he application of
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the method, it may be adopted. It is exceedingly easy to
ﬂpp'llyh(:im(l'oj?pz-gﬂgéleclion method has hitherto only beetr:)
: s
applied in India to bamboo forests. l.th‘c‘re (ll?c:;{)itogy?;eg:her
be any good grounds for extending its app
3 crops. . )
l\mflfh(;f (,ral,,ch coppice method must not, ?ft‘clg‘ll)le?-’ kitalzt
lied in arcas set aside for the productlonf 0 r: aber ; bus 1%
cful under certain circumstances, for 1 5 here
fodder is more valuable than timbher, and where a reg
f()dd”' ‘hf auall fuel and leaf fodder must be furmfhed by
LY ke l use. The method may also in some

wte worked for loen . : v
forests work ction with the management of

cases be employed inconne

me'i‘,ll:h::;lt!;;atl of coppice rcith gtandards is admirably

revaili ' generally in
. ci stances prevailing very £
adapted to the circutus 5 very n
;\]d?l Nains of Inlia, and ought to be wore la1 f.:dyl Ttad'etllllqn
futll ;1 is actually the case. It meets, generally he e; ‘ 2
a l(;‘thcf method, domestic requirements in smi}\l flfl(t‘, :lllzr
;‘tl"tvhe came time furnishes 2 considerable quantity 0f .ml\ )10
of l’m& dimensions suitable for the nmn.nfactureﬂo :lt‘hp e
1=nt: and furniture. As compared with t'l‘(,(»ql‘()‘\
hiwh for t. the reserved stems Inerease in girth more
hsh 1f0105 d sany species essentially lizht-loving accom-
rapidly ; and many ap : ot . ‘ i
m(l)dafc ’tlu!ms‘el\‘vs readily to this treatment. In at](b()(;ln]tn-‘);
where a fluctuating demand is the rule, the xlne fl»llpd ‘in
also this advantagthhat the stnndard. tr(l-cs c:m'l )?)e ;11(,wcd
‘ is required, or may
, lesser number as Is req ) Ol alloy
,:!rt(l::s:“. (::; a laraer size without dmorgamslnglth(? w ?rl‘(mi%é
e ey iteclf i or. excecedingly simple1n
i an itse morcover, exceedimgly
o working-plan itsclf is, .
Txi';-an rement Ieasy both to understand and t«; appl}ze s
l:e cngération,is principt\lly obtained hy means o copp: "fhe
mcﬁhod can only be applied to hroad-leaved species .k Fhe
whole of the pro'duce must, as a rulle, be saleable to make
icati » method profitable.
yplication of the meth ! .
a”' (Tounyt/a cultivation, it need hardly be gaid, should

L rination of arboticultural operntions
-ultivati surmsa meats 1 combination of ar 31 0] Lions
a cultivation in burm 14 tribes, who cut and burn the existing ‘\\?}g'e“
f ceteals ar cther food crops or cotwn.h “:m
lanted by the cultivators at the

1] 'l.-nI; tuwngra ¢ D e
with shifting cultivation as practiscd by %
tation in order to Taise one of \\;u cl(;}l'ﬂ o e f .

'n, small teak eecdhings s ¢ ‘ L e o fow
(!m cmwn ‘"t“:‘d';ouuc:' of six feet by nix feet, They are car fu.l!yu w:hgn o ek
are u‘l“‘\ {h: result is that A much more vuluable troe-crop springs up
rears ; ADc
i 3 jon of the ground. . ¢ voung Lroe
‘:‘":::ii:‘nz(:or:.fe;dl kind, but in which th‘e m\&uxl’u:::: -M:;;ﬁi;‘:‘n:lm;:o‘:gli ‘")uw E{nnh.
i ' : tnor is called jAsm in Bengnl an i lem orthe
W “eml‘:"n"l::-"‘h;::r::r‘l:\ :I‘w"t‘cmr-l Provinces ; and kamrs, podu, ete., in South
West Huslays .

¢ R opean countrics.
Similar cultiration is of was practised in some Earoy D

oy
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only be permitteqd where there
loungya or Jhum clearing.
Ising the cultivation of cereal ¢r

! . Species of treeg
where the neecessity for syel cultivatiop, exists, may

possibly be hereaftor combined wit}, forest treatment gq as
to form a regular method.

Where the whele crop is saleable,
natural reproduction g assured, the
clean felling adjacent areqs may be applied in certain Cases
for the sake of its extreme simp]icity und the ordep it intro.
duces in the fellings. It should not, howcvor, be made use
of whero the working-circle and, consequently, the coupe:a are

very large ; asit leaves reproduction to chanc'c: and the larger
the coupes the smaller this

chance,
Like the preceding

luixies the whole Crop to be sale.
! @ -also be one iy Which artifie;
re-stocking can be undertaken wit}, certainty of succ('sz: ;;nd'
labour should be abundant gp cheap,  The application of
the mothod shoulq not

» 88 2 Tule, he attempted undep
. oth
circumstances or where reproduct; o

able. The climate shoul

ion can sec

natural means, cured by
As in other clearance Methods, the gtp; method

h ’ of ¢l -

anceg can only he applied where iy, (rntixf(): y clear

; st . Crop js g
A special objection to the strip method s, hOWl:Ivcr, aleable,
of laying out the Position of t},e fellings op th
Unless this is we]] done and the gei.® © 8round,
marked off in advance there is apt

from the stafr, The method is uns
areas and hilly or hroken ground. It by the 1 ;
tion of extending the felling work Over g lar"l::"ﬁ;’:a‘)lt)ﬂec.
would be the case under other methods, ° an
The ‘“storeyed " Jorest method jg ada
tracts where the coppice methog cannot )¢ g lied op w
the uncovering of the soj] would foster g deufep uudert'r‘;:::;xe
1t is exact and well-defined, apq it leads ¥ an i’HSllvaund -
8tood system to the correct Constitution of the capita) tlrt-
also has the advantage of furnishipo ﬂ :

! > ; wood of \
sizes. It jsga question, however, “?hcther theallrie(i-b:;m coa;;?l
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be adapted to a mixed crop in which only one or two species
I B sltion matod o morking fomery g
as I)arbarouls a;u)l ]l;::scilsné:;jz)il:ing the great ma]:ority oi;)ll;l:
at present )el frol,?e\ts in which only a few species ]areit o
Indian e scriptions necessary in order to apl’ly ¢ the
able, The pre: -Ell suited to the restoration, wit 1ouf 1
simple, and it ‘1‘3';\ works of artificial rebmscm‘ent,. oI (;':‘6
fﬁd of exp(:ln:x‘ined forests so frequently met with 1In ton t;)é
ll?gtltz:ll?t; nil:self to almost any Sysu;.mssefcicezltm]._«goz:-ni(nstancc,
; 7 Crop 0 . A
s{)ccial erx? ((l::lx:c{:)eenrtesln(z)fv::l))fromp the see(llinlgg b{hseucrcee:;ll:l ?
the cover c: ' or at once, as in 81
fellings uu(}ertzllken'rgll:;)dﬁ\;iimgf Its dm\\',baC!‘s are first,
method or In the %ion of the material standing in the coupej
that, as only aap‘);rm has to he worket{ over at.e'ac.h' o'r;)(t*g';s
s felled, 2 lal.s’xetx':).ction of the produce is expen\sl}ve, monent
tion’tirll\(\l't:;:bce the casc where only some of the comp
mus o _
species of a c;‘olg a,f:rfa‘l‘t’ffélegylvicult“'i“ can do but hlt‘ttle
On the ot {C,, the growth ; the timber is of poorer qttll'xoldy
towards fosterl_na on areas treated by the regular mtr | ;
than that gro‘\\tn young growth is often caused by the f@ll ”‘Ssd
n}:ll(‘h da;']':zt‘ftca?éulati:;; of the possibility, is impossible, an
the accurate c  is vreater. .
in India the dzm;.;gdflr)omtflilgb ::e ?;;ch of successive fol ""tg:i
A forest, .tred.n co{npact blocks a properly g}*:{dua ‘i
should contain olf different_ages, mature high fmlost, p?ng
series of crops te,, cach class occupying nearly the zfa no
crops, thickets, 3 "Such a condition does not 'atd prc(i;eb
Txint 5o any forest in Tndia, and can only bo in uoed by
exist in any Omrou to transformation fellings (‘lmmolu
subjecting 'th(f aB'ut the chicf drawbacks in India to the
lengthy perl()f- the method are that it is complicated ami
employment (')t uccessfully a staff of thoroughly _competen}
that to ap_pl)" Sircd Different classes of fellmgs,’dea(;;
foresters 15 riq-uexo::utcd with skill, must be carrie iojal
requiring to be lifferent parts of the area treated : iplx.‘mc [i
gimultanqously llrl"(us in one locality, scl.ectxol_l fe lfllgs tlu
regeneratlon (g? us)ain a third and t‘hinnlngs in ]?. Ourl 1.
another, ‘.'ee'mgnc of the chief objects of a wor 1';?’2& an
It also fails in not tend (unless the modified method is
in that it d-oetsoduce order into the fellings. The regener-
adopted) to intr ‘ N



ation fellines ap '
) gs are prescribed by v :
which alone involves g 1| Y volume

the contents of the ¢

of material ‘
abori , al, & process
Tious and costly ealculation of

0[) ) (“(llng ol Arge hy o
I “' ¥ ove) A lv‘rcy »area “n(l
J re |1

The '
Th fx(])]r?gtg‘éoi(: g(a:in g?ly b((l! cmployed where
ore: saleable, and it is als i
duction is very slow or diflicals o unsuitable where re
and in very (ir.v O(':‘“,‘::'"(tlle‘hcult to o_htain, as at hi"hl ‘!lt‘;tl}::‘):
y climates. In fairly moist elimates in the

plains it might be o
P t mig applied where the demand f
is sulficiently creat and protit:ll»;('nm demmand fur the produce

The D.bOVL H l) N a ()‘ t L
Y lenlar]\.\ an l y l )
lll(fﬂ 8} ‘ UCees L I Yy also tO tll(‘ } i .(‘ i
okd rmethod.

It will be seen that i
> seen that in determining
ment the chief points to he not il:}(l-:ilg;-"clhc method of treat:

m
i‘l)) ’i‘{le produce in demand
2) The composition, condition
quircments of the crop.

rever n-quircd.
all the produce of

and sylvicultural re-

FORMATION OF THP WORKING-CIRCLES

Rules regardin i

g the selecti i
completed and the gene et
cach section of the forest
subject to such modifi

ination of the crops may subsequ
Lot ‘ subsequentl :
3‘?2;(1(?1 upon. The most impogtant r{xlg):m(i)
at all the crops 1inclnded in one wo, g
susceptible of the same method of tr
Each working-circle formq(z)x :re
and a unit of administration d
constitute a separate charee '
where there are large foro:
forests of Burma or the deé

rcles.—The re i

\ cCONnAISSAN

l ‘ § ce

a:?ﬂmdctlmd .of treatment adapted to

o etermined, the working.circles
lons as a more detailed emui’

necessary, are
> bear in mind jg
working-circle must be
atment,

& parate centre of supply
\te ' may, where possible
. r} often, as for instanu:
masses—such  as the teak

subiect dar forests s 1
jected to the same method of treatgxfci,lzctll‘fu}mlayas—-
» the lormation

of working-circles de
O o o ,pep(ls entircly on admini .
local dmnanlt)lr(i%inttiqlonpz'og:lq}cuh"" . .But “'h"‘;]n:;:“'fetr?:we
noar 2 il i o pro 15,((}3', Tequiring a continuous sy ln
pear ab and in <o al dillerent centres of congy PPy
AN e of the crop varics very m l‘mptmn,
of compﬂr:lt‘iééi s “‘11111 b necessary to form ﬂmh v
hot emparntis ays'(‘ mall working.circles cach of w mumber
‘parate charge.  This is expuin‘l‘llm':: cae
S especially the case
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with regard to coppice forests, the principal product of which,
fuel, cannot, owing to the expense, be carried to a long dis-
tance, or where, as in the Thana forests of Bombay and in the
Central Provinces, the people must be provided on a great
«ale with fire-wood and small building timber. Local
erazing rights or privileges also play an important part in
determining the areas to be formed into scparate circles; as
the closings and openings of blocks to grazing often dcter-
mine the cultural treatment.

W hatever houndaries are adopted should, as far as possible,
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.

W here the size of working-circles cannot be determined
by the circumstances already described no very definite
rules can be laid down. If small, the number of separate
circles, and consequently of scparate fellings or other oper-
ations, becomes inconveniently great, and the work of a
siven year is correspondingly seattered. This may be ob-
jectionable from an administrative point of view. The size
is ohviously closely connected with the average arca of the
annual coupes, which in its turn usually depends on the
demand for the produce.  Asa eeneral rule, more produce
than is saleable should not be felled, though this consideration
may be sometimes disregarded when it is sought to improve
the srowth or to restore the forest to its original condition.
If the circles are too large, the area to he exploited in one

lace or at cach operation may be inconveniently extensive,
and the distance to which the materinl 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 if it is to be utilised at all. A middle course
should, thercfore, be chosen. Generally speaking, where all
the produce of the fellings is saleable, the working-circles
would be comparatively small. Where, however, only one
or two specics, which grow seattered in a mixed crop are
exploited, the size of the working-circles is necessarily very
large.

It should be remembered that where cquality of yicld
from year to year is desired, such equality can be better
secured by forming a number of small, rather than a few

large, circles. .
Although cach working-circle is subjected to a single
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For inst: 1 i
thin n;)trf;r:»; r‘x:l a Txrcl_e w?rlml by the methol of
. a8, L veliction feilings mi i
‘ ek E 1 r‘lt b' f
ro‘ﬁ:iuhrr._and 20 on. But in thie (';uchl}w N
woul ;nm,lgnu‘e, [f)lnn im-r the whole atey, and 1l
on ovbjeet of leuling on 1} niil
. . e crops unii t " Teace i
Tegenerated in turn by suevessiv % hox tearll naturi )
ment.  Lu some :X:..b," mx,f‘?‘l\," fellivgs wader oue and the samme “1;’ lm", “iu e
o i . KR 10 H . ¢ wilod -
» w8 Dot Instance In exploiting bambwm or Cll(“}(‘; . 'h“i‘
. iteh trees i the

teak forests in burem i
"A, & series of o i
Diay have to be oorried out in 4 pur c.nmums under one plan of work (for catch)

under other plans (for tenk) t of wocking cireles oveidying those furmed

siccessive fellings and
are noanone bk, thinnings
vntapal or regeneration foilings
et ooerations wou'd Yave e

ANALYSIS AXD DESCRIPTION OF THE CROP.

i tl?nb-dxvmmn of the area.—In order to
8 the next step, the composition and ¢

- ] . (4] Sub-dl\' lp )

limits, and possibly i as or blocks bLounded by natural
blocks is ir ™ y nto compartments, The size f I.
with rega 3])01 tant ; hut no precise rales can be | l'dod .
the work z;ndt(())nt:lll.z ::il’li‘tt which depends on the nlntur(i-'ol:
X . 3 nuteness indicate .
o a cert: ] ¢ indicated by the tre .
existing ftqdltll~ cx’t‘(tnt ?l'“ size will be of course dc(cx:(‘ln:ll ,l,t‘
naturalql'w' S, lhq different portions of the fn'rc ec by
mav be fl(:i;l(:s :}‘:r))' ll'll.c.\’tnx.t, and the various kinds of crop
or by sub-dividi t"r arge areas or small.  But by grou e
extremes ding, as the cuse may be, the existing divi o
they may ;f)a‘ntalwnys be avoided. '1f the di\'isi(mshﬂr:f‘ l'wmi
plan and abtegt’) numerous, and the result is confusion l!:llllt?
other hand if t‘::i;;;;nl:ir Qf separate deseriptions.  Qn tl:‘
x e inve . . ‘
un dl;msahsfactory. 8 lnventory of the forest is vagu
etailed descripti
2 on of each sub-divisi
serib as i . -division.—T
procég:lg tl;e arluxs Into which the forest is sub-l:lﬁvi‘:l'n«;k gf dt
minutenez S:xmftmi)eously with the sub-division it:elfs n
of the description depends, as does th'e Tlt'
su

i i i f the area, o e "le' h
dlv slon O > n th

‘The most desirable re
desi cord
bfoad general indication of them:g;
ock, accompanied by the re ;
surveys as have been carried oyt

'describo, which
ondition of the forest

t hLaving

therefore, vary from
‘ of the crop in eac
sults of such envmeratic
» to a detailed and eeparal
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ccount of the situation, and of the soil and stock found
n each compartment into which the blocks have been

liferentiated.

The work requires trained ohservation aud & good deal of physical ezercise,
at dees not eall for any involved process of tearcning, It is necessary, howerver,
hat the atiention of tire working-plans officer should be continuously sustained
o that no important facts may escap- b, He should not, therefore, attewpt wore
it one time than can be accotnplished witheut over-futigue.

The situation.—The situation includes the relative position
and elevation as well as the aspect and slope. As regards
elepation, the absolute height above sea-level should be
poted generally for the forest; but the keight relative to
the surrounding country, together with the absence or
presence of sheltering land, is of more tnportance as regards

articular blocks or compartments and should be noted.

Thus the upper portion of a slope near the top of a ridge
may require very different cultural treatment from the
lower portion towards the bottom of the underlying valley,
although the ditference of level above the sea may be
slight.” The aspect should 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 1in 1.

The soil.—The more important facts with reeard to the
soil may be expressed in a few words deseriptive 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 gene-
rally be summed up by such terms as “good” or “very
good,” *“bad” or *very bad,” as the case may be. With
regard to its aurfuce, 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 care

ted 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 impor-

tance as regards forest vegetation than the chemical compo-

sition. The soil may be formed of stiff clay, loose sand or
agglomerations of stones and boulders; while its hygrosco-
picity may vary from marshy to dry. But of all the proper-
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ties of the soil depth is perhaps the most important and
is that which is most likely to vary, Depth of soil is ut
once manifested by the appearance of the trecs, If shallow,
the boles are generally short and the crowns low ;

contrary is the case in soils of from 12 to
over in depth,

The nature of th
of great importance,

while the
20 inches and

e underlying rock and sub-soil is often

Very littlo is kuown as
growth anl production ot the

therefore that a degeription of the chemieal characters of the sotl can b of wy..en
service.  But when a detailed plan iv prepared, the uatare of the woi) 1 each ¢ "hjart.
wnent should be uoted, und the relative preportions of clay, sand .nd e sbo:id le
roughly ascertained. By noting sueh particulars many valuable indieations can be
deduced, especially when eonplete record of the peoducton las been kejt for a
nawber of vears. Sl portions of th sotl it s wisied to exaliite sho 1 e taken,
from several differint spuls in the nur=ery or ¢ mputinent under vhecrvaton, mid
should be mived together, A smal] portion vlowuld I‘u—ll Fe tedered v joader

mortar and the Vegot ble tlc{tihn retunved L»\‘ ?xr:n!:ng. The Tewul,
treated with dilnre hv.irochlorie peid, an ] the G ol Pttt
sand, separated by tlteation from the solible portion, (ealein,, o, ete 1 3
ean then be separated from the Beavivr sant by decasiting wesepad Uines we bt iy
of asyphon, and the relative proportion of vach deterinined by welgtang, 1 wher
hydrochloric neid is tirst added, there i a Arigk effervescence, 1}
The quantity of lime present can Lo roughily aseertained by dejy
the insoluble clay and sand from the weight of the wass before

the acid.

vet of the influence exertel by ditien

el ontt,
VATions species of ludian forest (eew i gt s nat (fre

in a

nenit thoy be

TN THE

«© soin e caleareous,
@ing e weislt of
it was treated with

The crep.—The composition and condition of the
Crop must necessarily he examined and recorded
greatest care,  The detail depends, as already explained, on
various circumstances ; but, where a complete inventory is
required, the following points should be considered, riz, —

standing
with the

(1) General character of the

(2) Companont ypee
tions,

(3) Age: density; «tate of growth ; proportion of uneourd trees

(4) Natural reproduetion § presence or sbsence of serdling

(5) Origin and past mana

) Zement,
(8} Must suitable future treatment.

The character of the crop.—Where it has been found
necessary to divide each block into fairly homogencous units
or compartments the charncter of the growth should he
explained by its descriptive name in a single word or term,
such as “thicket,” ¢ irregular mature secdling forest,” W}
however, the sub-divisions are not artificial and the o
irregular a more lengthy deseription becomes necessary:,

With respect to the component species of trees, the princi-
pal, and somctimes the secondary species, as well as where
necessary their numbers or relative broportions, need alone
be mentioned ; but this should always be done in the most

Crop.,

ivs, or different types of crop, ant their relstive [rojee-

s o stoul shoxsts,

iere,
rop is
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Frequently it is sumgicutt to stz;fe
are.
. . re abun ant orra
hether species other than p'”lm\‘:{i)il«ra for instance where
w he § . av  bhe misled 3] , or
. srical ratios may AT nsound trees,
I\l”mrl_‘ﬂ,ll laree number of injured (al;s:lrihllt(‘d- Specics
e dl]C apecies are very irvegularly tioned collectively if
“,l“.’.? the Sl)(-(v [ T 1. ()“lv bc mentione '.l -
inor importance need outy -acteristic of the soil cx
of nllll(.’f~l;]\(}l1:l:llxt or rare, Or are c!ml.(‘;cttglzscl't:lin compart-
they are ab ‘th. or if they are confine taee of erowth,
state of growtlh, there is more than one btl?lnbc sq?aratcly
l‘c - R b
ments. 1 h}:\'ith standards, eacli stage shou
as in coppice “
: . ‘0 Or more
deseribed. . vop is composed of two orn
s rewards age, if the crop ) sach should be given.
:As r(—l‘ : v% the respective ages of -eac ]. uld be stated.
distinet ¢ asses onlar, the dominant age s IQt tine whether
If the crap 18 ”'l'(F 3 (’rop i d(‘scl'lbc(l ])y stating i"{}
8l a ¢ ’ i , var
Thcfduwtl!;wuis complete or not, cloge, open, ying,
the l(.‘ﬂ canop)

ete

simple manner possible.

senerally be explained in a‘f(-w

, :m‘Tslow 2% Hut the condetion of the
or ; . n of

proportion of unsound trees, the

Wi inue in good
le time during which th.e trees \\111‘ -(':'O]]it\‘n(l-:q)lllilf’ed-

pruhi}}{ ot netimes require to be specially f the crop
condition, ete., '\”1 Iy e possibleto notethe origin Of- back ;

It may ou(-usmmlt Y o canmot be trac.cd very dl“ ..Ltion’s
As a rule forest Tns pedient to mention what 01"“‘1
but in any case 1UIS 1("\]t Where fires, grazing, ete,, )u‘we
have been last (lar;l:(:e ():'l;ich has left its tra(‘-(is 111'11111:10 :111?{')(’3
caused serious (tlu:t'»('lqand the effect noted. ~(Jtn“‘l" o spacial
this Sh()r'm bt(;b (l,)qch crop, as to (‘.adch f((l)n‘:)tt" dhm‘l:iil rréider
is peculiar : v hserved and noted, --
clm'r(tllctcr.istli{(:)l::l2}?1:';":1%2(“)5"?0;ts, however lengthy and care
the description:

: . ive.
fully drawn otherwise, decepll

’ . 4
The slate of g 01'c€,4’
words, such as © :wnu: o
erop, and such facts as th
1

y I) ) )l > flltlll . I(“‘lt.

S i o ily
i ] Ny t does not necessar
1 el liate future. I ¢ cee: iy
execute n th > 1mmed . : i o ‘ Wis wi
fo( ‘t(‘d qlt such ()p()ru(l(ms.' will he C.ﬂl 1 I(J(! ]()ut l This . 1
”0‘- hat s '(1(‘1‘81 ions “'thll Wll be d Fcussed in

arious consideratlo: R nsidered as a
depend on v:-lith the organisation of a fortsf ct(])xe B comes
conne(‘“%‘ t‘ uch notes are of great use when

suc 8 d
whole. u

ing the plan. - block, the following
for preparing description of a block,
As an examp
is given :—

. —Dialnar,
':m': 313 actes, of which 6 neres blan
Arca.—

k. and 10 acres unproductive ek
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8ituation.—
westerly, but on 8\?“?:8 western flank of the great Maara rid
in places precipitous l;l}:l:t i:;\mf“ sreas face to north and 105:1‘. A(l‘pe::!h grnenally
] . . rom 6,5¢0 to 8 " - Uradients stec
8oil.—Rioh loam well ocovered wi 0 B0 foct ; sbeltered from ehat. P

except near summit where with mould ; 1
uuderiyi : i generally deep and sai
Stock.—Irregular mixed Cruzx."g roek of black limestone crops mlx:.n‘d to deodur,

pine, spruce waples, and In the upper .

: !, * rarely deod 3 part, khar

asscciated with spruce and »;]\'orot‘i::. }‘I(;‘;: down de.
" e84 ure ey

trees are & OF i i
e drns;:\vnti:r:a(::..u'fpec)aﬂ_v in the higher and les
duetion is fair n»;\m.:“ rood on whole; by “”“““’l“ o
other SPeciea ' T}l ny small thickets of decd O
The oni. . e ng:rc-_gnt» area fully sto.
the poe ‘y reatinent du the s A
ost accessible places were
The eunmeration gave~—

#u onk with a few blge
dar bevosses the chief tree
;n:T-Tntul. but most of 1he
wifde }iaces) over-mature.
Ao st blank- oteut, lLhe pepros
Lt e wrml‘ rerdln e of sutice and
ed with de dar s abont 20 acres "

it Lims Lecn .
. protecty . "
felied some years ago, ot frow fire, The Lest tLites ID

Tt
Unsound over-mature deodar

Sound deed
ar e D 3¢ . . . 9
N ) 1 over 2 diameter . 20% trees,
3‘0 2 " * ' 69 ”
” 3 1 to 11 * . . 6us
”» " below l‘-‘, ” . . . 4y
. g2,
" sprace over o . . . 2608 "
"
‘ . . 3uy
”

. Remarks.—The
::1:nmr¢>€l0 ilnfthe intcroat:p;?o"i:} ‘y’:ut:: tve;-uutum and esploitable trees ; \
sy eft to nature. et btages of growth, The (e-( 8 18 urgently re.
. . stocking of the blank
s

S e. * !)

ous to write ‘
: 5 and, in th
written. Moreover i e case of a large arca )
much benefit gf)\er, 1t is doubtful if :Tny (m(" 'Zglk_\"\\"hen
compiled for themll.]lrfven th(; heat description:; th:: L(;rw{),-s
. . e areas dealt wi qo o AL Can he
officer, with t! 30 alt with,  The worki
: e e workine.
his working Circ;::sd"(:lfdt(llw( map and area ”"“t“")c,,;:”’ [{(»l:xlus
elermines the » forms
more from t o . es8 the method
crops has lcfthie KMUI_C which an inspection o(;’ftItrca.“n-e"t
While, 25 Fow n his mind thau from any written d ‘¢ various
» a8 Tegards officers who, personally u oumeription ;
{ nacquainted wi
ith

the areas to whi
Tea: which ¢t} Ny
descriptions, their mim plans relate, have to scrutinise the

tailsand o ) nds are incapable o i

ing as us u;f{;’r’;‘::g a mental pictlire fron£ f\:gf}:t:,‘i ail the de-
as it often does w_Otrlnpames an Indian working- ‘Rss(;;f writ.
whether it wou’ld ith a large area. 1t is, themforenn enhgg,
Written desonint; not be better, in some cases, to ai):lgnesnon
broad general I:i;:grsip?i?)i (:? t{,ep]ace th"m";ipzu't ilez;th&:e
as a whole——by stock mapas. ¢ forest or of ench_type of fOres:

To prepare such mapsit wi
. Topr apsit will, i
:;séutlog"mh' each class of forest by]:u1 irirzl\:st' b o
indicate the age by toue, \

be sufficient t
ash of distinet col .
the darker the tone thebgl?ix
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ed lines may be used, different
olours, density, coms-
d length of the lines,

the crop. Or a system of rul
species being represented by different ¢
pleteness and age by the closeness an
aud seedlings by small dots.

In the Kerwe des Eaur et Foréls for the 10th June 1690, Monsieur Marcel

Volmerange writes ar follows ou the subject :—
o One of the most troublesome portions of a working-plans report s the deserip-
tion nf the compartments. This requires as much minute cate on the part of the
writer as it does steady attention on the part of the reader ; und, after all, it is
estremely difficult, from a perusal of it, to gather avy idea of the forest in its eutivety.
A graphic representation of the nature and composition of the forest would pro-
bably give s better general idea of its condition and coutents and could be prepared
with far lees trouble.
Such a wethod would eonsist in indicating on a rketeh wap Ly conventional signs
the principal fictors of the crop, different colours Leing ueed to ehow the rpecies 0

trees, for example = —

Reed:ing erop . . . . 0 o o o 0 o
Thirket of saplings .« . . & 8 & &8 & g 8
Pole crop . . . . + -+ + + 4+ +
Yuung high forest . X X x X X
Mature high forest — - — —

. .
Ove: -wature or decaying high forest =

Complete crops might be indieated Ly & continuous live.

There conventional rigus, or such others us wight be prefardd, could be used in
various combinations, and would thus enable the composition of the forest in each
comjartient to be sbown with whatever degree of nceuraey or detail might be desire
able; while & general ides of the forest as a whole could be gained from a simple in-

spection of the nap. .
In oder to complete the description, 8 brief sccount would be sufficient to explain
the nature of the u).}, untess it was thought prac:icable, and not too difhcult, also to
yovord the quaity of siil by a similar wethed of rigus sod colours.

It would wlso prove interesting, after the lapse «f n certain DU
arison with the old map, weuld

make, using siwiler ains, 8 new wsp. which, by cuxns vt
at onee iudica'e the alterations and improvements in the candition of the crops and
would facilitate the detetminastion of the changes required in the treatment.

Colomel Wilmer, of the Survey of India Department, in surveving the forests of

the Central Provinces instituted some years ago such a systein as the above st thein-
Colonel Wilmer vescribed us follows

stance of Mr. Muckenzie, the Chief Commisrioner. 1
Lis svstem, which Las ince been officially prescribed for all Indian forest surveys:

« Toe classification of furests aud soils. wan sdopted and carried on at the same
time &~ the criginal detail survey was made, the former Ly the colours of lines used
{or shading, and the Iatter by the direction of the lives. The classification wad
shown on tracing cloth by symbols a8 folluws :—

The forests were divided into five clussces, vis. ;==

mber of vears, to

1. Forest whera teak aloands without babeo . . o Carmine.

2. Do dstto ditto with bamboo . . . Blue.

3. Miscellancous furests . . . . . . . DBrows.

4 Gra-s lands . . . . . . . . Green,

6. Cultivation . . . . . . . « Yellow.
Boils were divided into four classes, tiz. :—

.V ich o« o e . . Lines drawn vertically.
12 H’e:i'i:x:d.md r.Wh . . . . . Do. harizontglly
8. Very dry . . . . . . Do. diagenally

from N.-W
to. 8.-E.

4. Upproductire . . . . . Do. do. from N.-1

to S~-W,
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Each Sub-&u, veyor
eloth, and also mads notes of the nature of the soil
with. At the end of 3 fow dayy, when sufficient
he colonred np the portions aud marked them with to the hxed gyq.
bols.  This trice the Sub-Surveyor Kept goung wntil Lis work wis dune, ard 3t wa
examined at the same tine as g toprgraphical detail.  Some differences of apiniin
were £aund at the adjoiuing eduen as repntds nature of roil, 1ope ericiaily Letmeen
the *medium * and * very dey ;' but these Were reconet ed. )

On coupiling the ditferent Plane Tuble Sections int., NMandard Sperr, g
that laying colour on to the trae

ko pt an outiine trace of bis duily work on a Pirce of tracig
and cluns of fun-n!n that L tnet
letail survev hal been totnpleted,
v hines aces niinge

was i und
g cloth spoilt it and ron frred it o ey, Iran
of drawiug 10 the lines in their proper colour and direction was then ae, e and
was found to auswer 4l Purposes, whiist the traciug oot '
smooth,”

Wik kot lear and

Inrecording the nature of forest growth
maps should be on g sufficiently large seale.
great accuracy of topographical detail is no
therefore existing maps or enlargeme
serve the purpose,

and soils the
For such work
t requited, and
nts of them wijy usually

VALUATION sURVEYS,

When required : methods in use.~In m
instavee the possibility is expressed by area, a good de-
seription of the crop is all that ig requisite.  But when the
possibility is expressed by number of trees or by volume, ag
in the regular and selection methods, an enumeration or
estimate of the number of trees is necessary.  In the method
of successive fellings the enumeration must also he accompani.
ed by an estimate of the cubic contents of each tree, in order
to prescribe the principal fellings.  Tnsuch cases the analysis

of the crop is not complete until the enumeration has
carried out.

The material in the standing crop may be asceriained
accurately by complete surcey, that is to say, by tounting
and measaring the individual trees over the whole aren. Or
it may be estimated, more or less accurately as desired, by
counting the stock on sample plots o

f known extent or on
lines of known width run through the crop; after which, hy
means of simple proportion, the number of trees in the wholp
area can be deduced.

Choice of a method.—Thec circumst

any cases, when for

!)(‘CH

ances of each case must
decide which of these methods should be udopted. Obviouse
1y the most correct is to count and measure

cach tree in the

15

. ime
e ¢ of so much tim

But this involves the pr‘nd‘ﬁfy accurate plan 13

crop. bour that, except where a o e cxpected from

and .1“ ;0;;“1 is jdgtmed by the \ns.‘:ht:;ewcmp]oy it. It may,
2 ] \( (Y - i ~ 3 . L4

0 ([llfll‘(. ot, it is gencrally best nOt- frequently happens, only

NN aitably be used when, as.ll tld in a mixed crop
however, 8 o larly distribute ¢ : Xk

. seies irregularly dis el + the work-

one or two spe (—‘{ivhmxﬁt}u- plan is to I\l(;\l(lc i;;oilg ot unduly
1 d ases the cost ¢ .

. . such cases : g

o onll}t‘ailx:lcd from countings over sample

)

are saleable, ar
ing of those spec ¢
high and the results

: isfactory. . letermine the
areas are ‘lu‘m?“s(f):lsidvratiODS which should dete
The chiet conside

' follows : —
. he summed up as 6.
» adopted may be T

method o ‘)Lsgdt;t)" the survey and %he degreewo‘fta:f asco{t:\in

e P ay be only necessar) b

' lan— 0 as aleulate the yiel

u;ande(i xlz;l':h;raluction per ncr(\,lso as)(t}:ti(:)'ilic late Tt i
e areres ibed i1n the sclec 2
. er doseroe leulate the materia
in the mann : e tempt. £o caleul:
: ofitable toa > ¢ {0 L ase. ovon
nsuay ‘(nt‘x!z;‘(.l with extreme :u-c:uracyf, m:x(clgixmindi}\’ridual' ven
o ”"i fc!:. )onumer:\tion and cubing ot e
complete e

might not eusure accuracy.

The nature of 'the crolf. -
should be avoided in the case

—TEnumeration by sample plots
of very irregular anfd open
’ e or enu-
:n crops containing only Scat'tt{e(,l .terfgosin which
or #n < ll\ case of selection-worked areas 3 ed crop
o ]lee(i‘éslcp'n-g-lv distributed .m(;ltm]!;hc case
ecies sparseil is unsuited to the s
. ain the method is w ' . selecting
are (.,\-plmtall)llcq.rmx:f-':'\ as there would be difficulty in sclecting
of very sIa" 2 170 ¢ the whole. “here the
plots l‘Ol’rcse?t:latllr:}ﬁeoplots : gelection of the p,lofs.'—,-})‘ l\?slample
M.e_thod °ro such that the method 1((>1f ?)\;n;,; rk{;d ol in
CO“(ht.wn-S ::ifinl)lc separate plot'% Shm; 1d be cliosen 80 as
plots is jus tvne of groWlh- Ule'y_s louftl crop or pal‘ti'
each dlst‘"ctf i':-lly the average conditions Ot I\l((;n
. a P " * akK .
to lr(‘p;:-!;f:g f growth of which a lmgtei:;alj l;le more conveni-
cular t) —1In some cases S . through
tLtinefxgess‘:lrx::ﬁé lines taken at ro%ili]:({ 12}&3‘ \?'11?' iable, tﬁe
ent to he crops are mi ‘ X hich
Where the the map on whic
the forest. lines should be traced on ;shown, and
sition of the lincs ent types of forest are shown, _
S he different tyj \ r cach crop
the limits Ofgfl(l)lll(l be calculatt“d SCPamt(l‘yuf:]ines should
the milﬂtii;’h the lines run. The wndtl;LOS of calculation.
through w Y e nient for purposc
o o as to beconve
be fixed so as

Crops,
meratiol
only one or two s

erent 0 1 sere per chain-length ; and, if the
ToRe

Th.us a line 1 chain broad would Hwlcd was found to measure, say, i acres, while

Ve 11 T wh w ich ine
(f fO 8t ;h ouy ll l (bel
ter ) « ,l
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the length of line w

As, say, O ohains,
ollows : =

the nnmber of trees could atonce be found as

ntmber of teres in crop of A acrey

8acr-e
BUmber counted ou ¥ chae of liue

b'ﬁyulﬂ'

The following rules® should also
case of sample plots. Their applicatior
need not be discussed,

(1) No sample plot should be sclected on the elze
of a crop; for a true average will seldom bo
found there,

be ohserved i the
1 to linear surveys

(2) On slopes presenting a wide
or in crops offering a great
and soils, several sam
tributed should be se

range of elevation,

varicty of aspects

ple plots judiciously dis.

locted,

(8) The form of the plots should be regular :
ral the best shape is that of a long re

(4) The ageregate are
not be less th
of the crop or
are chosen as th

in gene-
ctangle,

a of the sample plots should
an b per cent. of the tota) area

type of growth of Which they
¢ pattern,

(6) In mature crops no sample plot should 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,

(6) In crops of considercble extent
should be taken and not one o

Size-classes of the trees enn
are counted over the whole

several plots
f large size.
merated.—Whether the trees

arca or only on portions of it the
number to be measured is so great that it 1s not practicable

to record the correct diameter of each individual stem.

Trees of more or less the same sizes are, therefore, grouped
together in girth or diameter classes.

Where, as often happcn*.. timber is mold Ly, and tables ara prepared for, girth
Tmeasurements, the classification might with advantage be by girths; the calipors nsed
being marked s0 as to indicato girths ot diametors,

The range of girth or diameter included in each clasg

* Nors.—These rules, and much of what follows in this chapter, bave boen extracted
from the “Treatiso on the mensuration of timber ard tinbe

Fereps” compiled from the
German by Mr. ¥ J, Carter, and obtainable at tbo offico of the Superintendent, Government
Printing, India,

e vt
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t and the size
d vary with the degree of aCCIimcyersoggl‘umte surveys,
Shou'l ;”;)ythe trees themselves. fn v yl to 2 inches for
z;t';::eex:ccsyof diameters as Lo:" f?nc{;o?;r small trees is sorr(nle-
di laninchto i in India
. m 3 anil L lace in In
large ttm}(\S ;:“‘Lf,r{)suéh minute work (115 ou:t‘éi qun usually be
times taken; bu inches in diame ot oht
n of 6 mc . the height oug
where a variatio tage.  Theoretically, t! > feation ;
employed m‘thna;l:ti:)“aczount in making 'thfllsugl?csjcllﬁcbv thé
also to be take than diameter 18 in icable in
i more is is impracticable
as height even tion. But this is im] Vhere
f producti ufticient. Where,
local factors ot | sr-classes alone ares imated
1 diameter-cl ww can be estima
most cases, an( G 1d be recorded, they ez ‘ted
o should be . constructe
O et :I(Q\l‘ft‘l‘x{ihc aid of instl'u'('l‘-m:]s spﬁ;:ilflii'ltion usually
by eyeo Hitherto in India the cl ’ hose
. . 1l trees whos
for the purpose ing together of ail tr
the grouping 105 inches. Thus trees
e o mot differ by more e ot 13 foct) and
diameters ; inches (or a gir inches
. ; ster of 6 1nc ¢ inches to 12 1nc
having a diame s; those of from G in . those of
under form on?rncr:i\ Slb’ to 3 fect in girth, an:;) tf‘:e}lt‘ to 43 feet
n diﬂTgti:; (ilé inches in diameter, or from 2
from 13

in girth, a thivd ; and so on,
o

the cxploitable size of

1 3 ‘\erhnpa Lo more logical to classify arcording to e i there
{ wouid, '

‘ s t ? \ itable
- foreats of the ror z:~—(1) exploita
. e, v most muturc GV vae sable, viz..—(1) ox
each P‘M“‘ npe(f\“‘s (ff' stesns more of 1?“ w]}; .&[f":x)m-ﬂg'-‘d trees mngIng fm:im
are three natural cl.c»‘-'“t spiorteble dimensions (2) medinin-agetises TERITC i)
3§ 1) . 0.
trees of and sbove l'. inble‘ dinmeter down to, say, {w
s X pletts

the tntaimum ¢

y ug an suppresse 138 mameter uch o {3.5.] - f ho

ou a d d st \he (ll ¢t 8 ol whiecl 10 than two Umdn of ¢
e el

o lt 18 w&lbld that the nd()puou Uf LI SuCh uulf‘)lm ﬂs'tem 'ollld

(‘l“ ll&llld size.

be sdrantayeour.

i d mea-
he enumeration an A
i the trees.—T by parties
The tatlnu?fefttl::n ﬁ-ees is usually('1 f;;:;z;]t;o;n:gds m{? als)urers,
suremen e recorder an ing the
consisting 5ac ho O!rg:ided with calipers for ’-’:f?ég:n?fn use
the latter bfel?lf’e r;tems. The form of calipers (; ¢ which is
dia‘;i:grgfoq oraduated rule (A Al) ,“a ﬁ{(’.ﬁesﬁﬁes apother arm
consis ag d on and around whic he hole (a, b,
fixed arm' B B), and on to move freely, the
W ¢ thisarm as soon as
(CC). To egﬁ})ilquc but in such 3,’“"“““}},?2’: tree to be
¢, d) is m?ge()) comes in contact with the log
the arm
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measured, the arm assumes a position at right aneles to the
scale which it touches at the edges (¢) and (b).

Instead of being graduated in the ordi.n:\'ry way, th‘: r\flc
(A A), in calipers intended to be used by illiterate wor <men,
may, with advantage, be painted in different eolours at m_tetrl-
vals equal to the differences between dinmeter or gu'] h
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.

i ! s four olussens of trees, the colinre misht be —
Thus, snpposing there were ‘ !
Class I, diameters above 3 feet, corresponding ¢ lour, white,

w 1T " 14 to 2, ' “ precu,
ur 1 e, . LWl
w1V, ., jtol w  blue

Where trecs of different species are separately recorded
the shapes as well as the colour of the lalw'ls_‘mny vary.
"Thus species A may be marked with square tickets, sy?«-caes;
B with triangular tickets, species C with round tickets; anc

S0 on, \ -
Each enumerating party consista of one reconler and of 28 many gaugemen and

coolies as are necessary. The recorder is provided with a pencil and \',IIEYI a lblu-k
book ruled in columns for the required number of diameter classex. Tio e‘-- :.""“
may be sab-dividid o as £ show sepamtely sound and u“smml‘l‘.:i(‘rv .:. inds
of treesto be separately recorded. The vertieal columns are heade .)\ the names
of the coloars on the beamn of the uaue which correrpind to the d,m,'..!"
classes, and each gaugeman is provided with a baz, contuining in sepatate fockets
the tickets ot different kinds and shapes, aud with a gange or calipes, Ine gm‘ﬂ_
men advance in line and measnre each tree at breast-height from the groun . Atter
a tree is measured the gaugeman calls out its native nauwe, the eolour deniting ite
diameter class, and, in the cuse of the highest classes, whether it i snand or narsand,
The recorder then makes the necessary entey in hs book. noting cach yrony of ten
trees separately. This record can suitably be made by two vertical ruws of four dota,
each Tow crossed diagonally by lines from corner o ecorner, ws in the ciample on

page S0
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The soundness or otherwise of & tree cannot slways be determined, and many
trees whieh are unsound at the base may be sound throughout the grester part of the
stemy  Troes are genciaily olsssed as unsound it they are noticeabl decayed or hole
low 1n the stew ; 1f they have hulf-dead eruwns or are ulsgs-hra.du{; or if they give
back & holiow round wheu siruck with an uxe by & wan sianding ou the ground.

Where the enumerationis to be complete, and not by
linear survey or sample plots, the record should be prepared
separately for compact areas not exceeding a few hundred
acres in extent. Forthe purpose of checking the enumera-
tion certain arcas or plots should be selected for re-survey,
and the officer in charge should be present during at least
one day’s recording in each plot and should add the record
made Ly himself to that made before his arrival, By keep-
ing 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 addi-
tional 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 helief that a large amount of work had been accom-
plished. Constant and careful supervision by a trustworthy
person is, in fact, the ouly means by which reliable results
can be secured.

It s usually the custom to blaze with an axe the trees
measured.  This, however, for obvious reasons, should not
be done 80 as 10 injure the stems in the 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 cach tree will suflice.

In erops consisting of fairly regularly shaped and not very large trees the
messurewent of a single diameter may suflice, especiolly if the crop is traversed by
the emunerating party in various diiections.  Lut otherwise the measn of two diame-
ters, taken wore or levs at right-angies to one another, should be recorded. Althongh
8 matter of petty detuil, it is necortary to cbserve that the calipers sliould be properi
applied tothe trunk of the tree and the diaweter read off before the instrument is rcmave({-
Tivo dinmeters shiowld be all measyred al breust-height, and on hill-sides this height
shoold be taken on the upper side of the atem. Breast-height has been assumed to be
4} feot ; but, as the boles of trees do not taper either re ularly or vecy rapidly, it is not
Recessary that this height should Le exactly rueasured before the ca ipers are applied.
Sufficient sccuracy is attained if the measurer is ecarcful to hold the caliyera horizon-
tsly at the heiﬁht of his chest, and if the disnseter in measured at any height between
dand 3 feeb and at & place where the stem is free from exerescences and branches.
Whens tree divides into two or three main stems, nesr the point at which the calipers
would otdmgri!y be applied. each atem shiuld be measured separately,

Where the enumeration is to be coinplete, the survey should, if possible, be effeote
ed over successive parrow stiips, (ach strip beiug gune over once snd in a direction

B
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opposite to that in whick the imwmediately preceding strip has been surveved. On
steep sl pes it is couvenient to ran the strips horizontally and to begin at the bottom
of the slire.  The number of measurers tivat cnn Keep one recorder fully emploved
derends on the density of the forest, on the nature of the ground, and on u‘:clhﬂ
ali cr only eertain clusss of the trees componing the crepate to be wmensuted.  bhe
nutioer of measurers for vach recorder may then, according to cuacumstances,

nLge
from 2w B, or even 7oor N,

Axthe survey progiesses, the trees tueastred are jme
wedntely warked, Tue wark shoull be winde on toe side towarls the area still re-

maining to be surve: o ; 8o that, when the pext strip i berng exatited, the men can
At once recogiige tp Lo what point tie stip just comp rted extendds. e duty «f the
rec rder is tosee that wl the trees aro ne e d, that the cal Py oare properly
apphied, tie dameters read before he ey ifers are emoved, wd te matk made ob
the correct side of ercii trre senstuted. He chould noso note U e distinetion drawn by
the weasurers between soand and unsonnd trevwsand b sbonld beep bis een, as far
us may be, insizhit and in hne. When a divieton into Lieighit elisnes s necensary, he
has also to measure, or to estitnate by eye, the height cluns of each treo as it is gauged.

Recording the results of the enumeration.—'The following is
a sample of a convenient form of a field-hook for ecnumera.
tion survers, in which the elasses include a range of diameters
and the forest is very irregular. Some of its advantages
are :— (i) it requires very little ruling, (i1) it may be easily
prepared from day to day by the recorder himself, and (1)
as the width of its different columns can, for that reason, be
varied to suit the composition of the crop to he surveyed, a
whole day’s work, comprising the record of several thousand
trees, can be compressed into a single opening of the book—

Forest, Bluck. Comparument.
—_— , —— -
Diaxerrus,
Soue — — e Total
pecies, 6 inches 12 inchies 8 dnches 24inches wumberof Rawa
. to to to atid trees.
12 inebes. 18 inches. 234 inches. over,
Bdl . Yt N s
. xx * .XXf R P o
' !
Sain . | e lge ‘ : '
SN E ,{ : ‘ 10
; . i
Miscellaneons . 32* ¥ : e s
K P %

by dots and strokes,
onsists of two upright
Yy two diagonal lines
ninth and tenth trees,
i =6; and 80 on.

. The numbers of trees are shown
Each group, representing ten trees, ¢
rol‘l"s of four dots each, joined b
;’h;:h Tepresent, respectively, the

:x=10, =9, E§=8’ =7,

bl ]
DS

CALCULATION OF THE VOLUME OF MATERIAL

Type-trees and form-factors.—The number of trees .in each
size-class having been ascertained, either by counting and
measuring each individual tree in the whole arca or by means
of sample plots or lines, the volume of material in each class
and, consequently, in the whole crop, may be calculated
when required by means of fype-trees, as follows :—

We mav assume that, on an averaze, in one and the same
crop, trees of the same diameter and height have the same
cubical contents.  For all practieal 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 /ype-
trees, and may be sclected either by eye, by taking an
aperage-free, fairly representative of the crop or class as re-
wards size, or, more accurately, as follows :—

Caleulate, with the aid of tables, the sectional areas at
the hase, where measured, of all the trees in the size-class
and total the whole. Divide this figure by the total number
of trees in the size-class, and the quotient will be thfa basal
arca 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 measure-
ment. The mean of their aggregate contents multiplied by
the total numberof trees in the size-class will give the total
volume of material in that size-class. Proceeding in the
same way with each size.class, the sum of the volumes obtaine
ed gives the total volume of material in the whole crop.

By basal area is meant the arca of the section of the stem of. a tree measured
on s p'!ane st right.angles to the axis of the ston und at bresst-height, or, as usually
taken at 31 feet from tie gnmllll.

) This a’wa in avproximately syial to one-fonrth the sqnare of the mean :)f the
longest and shortest diaretern o the tree at this height multiplied by 3-1416.%  For
the mean diametar is ( ":“ )» where 1 and d are respectively the greatest and

iameters of the stem.
fenst ;::"_;n;refﬂr;nt‘fur is meant the propartion whish the trne contents or volume pf;
tree bears to a 1 linder having the same basal area and height. the volume c,-kl)m(llm
by multiplving the basal area by tie heichit of w tree is of oourse that 4;\( a c}} m erli
but, 88 trees tuper, the true contents of the stam are something less than ‘t s, JE
a=basal area of the trank at bie.st.-beignt, A.=the height of the bqle or vngt!l of
stew takeu, then the voluwe (C) of an dusl cylinder whosa basul nrea is a and height

*Value ol - ‘.

~ac WA
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A, ina &, and we have ihe followi i
ak, h wing formula with regard to tl,
fraction called the Jorm-ractur () snd the true volun?e; (") :f ”‘eeo:s\::‘l‘u:nior
- ¢ =s(C) (C)=ah;c‘:=fab'.‘f=r“=;‘
lmec ::l:;}; otf hf is :}atm;:inﬁd by felling a suflicient number'of trees n(m’i by ascertaining
: e value of ——  that is to sa icn whi i
) - i ¥» the relaticn which subsists Let
Meal cylinder and the true volume of the stem. With the above le]:b::::l t::

nay proceed t i
followll:-— © prove the rules with regard to the selction of type-trecs me

relneing

Let gfth"’ total volume of all tho trees in s size-class

B:the sum of the basal areas of all 1he stems.
1=the average height of the tree. '
=the average forw-factor of all the trees

nl=the number of trees in the size-olass,

¢'=the contents of the type-tree. )

a=the basal area of the Lty pe-tree.

h=the height of the type.tree,

f=the form-factor of the type-tree.

We require to find a, the basal area of the t
By supposition C=A 1 Foandc¢'=abht:

It follows that ot = A M F
. n
suming that h £ — =3
HF a= T OF: expressed i words, that (¢ sum of the lLasal

8reas of all the trees in th T
Pre g ol th o, t;P:‘:eI:n divided by the sumber of (rees inthat class eqmals

ypestree representing the size-elass.
alsae =
o

and, therefore, that a L f =4 1‘ ¥ Therefore, as-

As g} = Yo
ie basal ares — ‘i; (D_;d) » it follows that the mean diameter of the tree

D .
sxght ( . ") 18 equal to the square root of the basa
lated above, divided by one-fourth the value of PR
This, in practice, would be found from a table,

ares of the type tree, a8 ealen-

or the mean diaweter =\/~‘T-
L 3

THE MEASUREMENT OF TREES AND LOGS.

mea(:;:?;?’l tru]es.—The following directions
S lrees are taken (with some considerable omis-

sions) from the trentise o
) n th i
timber crops already referred t:. measurement of timber and

The heights of standine tre
[he ©8 Are ase i
special instruments, desigl?od for that o

;i‘?::lislimetcrs and by psometers, The

in reeard to

ned by means of
purpose and known pg
seinstruments are of two

() thnse.which give the height without
thel_r construction being bageg ou tl
of similar triangles ; and

calculation,
¢ principle
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(i1) those which give the angles made with a horizontal
line by the lines of sight to the top and base of

the tree.

For measuring lengths graduated rules or tapes may be
used, Where great accuracy is required, the length of a
felled tree or log should he measured parallel to its axis
and not on its sloping surface. The sectional area of a
log or tree can very rarely indeed be obtained directly.
In nearly every case the girth or diameter must be mea-
sured, and the area of the scction determined as if the
section were & circle.  Area of section=2"1218 (diameter)®

Girths are measured with tapes. It is convenient to
employ tapes graduated on both sides, one side for reading
the girth and the other for reading the corresponding
diameter. The zero end of the tape should be furnished
with a sharp metal point, which can be easily 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 seldlom quite circular, the
contents of a log or tree calculated direetly from tho girth
will usually be in excess of the true contents. Unless the
contour of the log is circular, it is impossible to obtain by
girth meacurement the circumference of the circle which
encloses the same space as thescction whose area is required.
Irregularities of outline, due to fluting, bark, etc., cannot be
overcome in measurcments of girth, whereas they can more
or less successfully be allowed for in measuring diameters.
Experiments made in Baden prove that girth measurement
vields a result from six to ten per cent. greater than
that obtained by means of diameter measurement. 1t is,
however, obvious that, in cubing logs which depart from the
cyvlindrical form, the measurement of the girth 1s more to be
relied on than the measurement of a single diameter. When
the contents of a log are to be deduced from diameter mea-
surement, that diameter should be sought which, considered
as the diameter of a circle, gives a result as nearly as practic.
able equal to the area of the section measured. When the
section is elliptiform, the mean of the longest and shortest dia-
meters should be taken.

The mean f these diameters D and 4 is B—:—d and the area of the section i

then assumed to be '. X '3'?":‘.’!_41" Now, as the real ares of the ellipae is ’c Dd, th
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mode of measuroment recommended Kives an excoms of ¥ (N-iye

JTU) 5 that s to sar,
an excess equal to the area of a cire

| le whine dinmeeter 1s equal to Lalf the difference of
the two measured diameters.  Save in ver

Yoexeenticnnl cares this ditferenee in smal
enoiyh 10 be nevligible, The aren of scerionrs of irrezalar conteur ean be determined
frow the nean of three diaweters ; but the result thus oblained wiil Keueraliy be
founy to be somewhat too high.

Diameters are measured with calipers such as the in-
strument already described at page 47, This instrument, it
will have been noticed, resembles in all its essentinl parts a
shoemaker’s measure. In measuring logs and trees the
following general rules should be bory e in mind :—

(i) Diameters, in experiments and in accurate valuations,
are to be preferred to girths,

(i) In the case of stems of elliptical or oval shape take
the mean of the largest and smallest diameters,

(1ii) In the case of all large stems  measure at least two
diameters.

(iv) In the case of stems of irrecular shape measure

several diameters and avoid ull protuberances, ete.
(v) Measure diameters and girths always in a plane at
right angles to the axis of the stem,
(vi) If the place of measurement fxlls on an irregular
part of the stem, measure the diameter or girth,
as the case may be, st equal distances above

and below the irregularity and take the mean of
the two measurements,

(vii) Moss, ete., thick enough to vitinte the me
ment cf the stem, should be removed. ®

(viii) If a very accurate measurement of an irrecular
section is required, transfer its outline to tracing
paper and compute its area with a planimeter or
acre-comb,

(ix) Felled trees should be divided
that is to say into lozs and
should then he mensured.,

(x) Never be without tables showing at a glance the

areas of circles for given diameters and girths,
8everal formulee, approaching more or less to accuracy,

have been devised for the determination of the contents of
round timber ; but only two are of practical utility, They
are—

asures

in the usual way,
smaller pieces, and

(1) volume of contents of log =}

areas of the top and botto
length ;

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

walfl the sum of the
w sections x e
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{ ai srror, the extent of which is
BOH" !'0 trmtu1ut:lxgn:rild(:ll:n?not’u(;iIY:‘rence between the area
P e top an lolnse respectively, of the log, that ;s to sa{é
T t”lf "1‘"([ t'; ¢ and this error increases as the s‘qu:t). e
of 1 dcf-!!f‘;rf)” (pe The sccond formula always gives 1;)
o alls (h‘ 'l‘:( lt‘lcxé. first too great, the error of defect 111'1‘!:2
small @ rle:" "‘oxnc-h:nlf the error of excess in the Ot-]“‘ll-‘i e
oeond f f‘»“l-i,‘ has also another advantage for which 1 s
eone fOl"lll;(; "i‘l;o ordinary modes of m(_'asuremcnt. m\l
to he pr_efvr:f,' as a ’rulo, too high a figure for the scctmx)m
e et L}‘I(i,n‘ ;"l‘('ll case.  This excess is partly (:()mp(]n-
m‘;ﬂ 1(.?)1\10:11;2’(:111pl&'lﬁ@ntof the second formula ,I \\'h(::'lfg':.sglﬁlﬁ
ol the fi roul ; exaceerate it. In order st
use of the "“"\F _\.wiou‘ld' rm]}.];:\«: }(;:r: .sl'lmuld he m‘vusure‘(.l in
e o dum:l'b lsut‘;::‘ num-i)er of the sections mcre:xsing,
two or more sections, the nu ! S e of cach log.
. K .neth diminishing, with the tap each log
".l.'(l’“ t}:r(llt:'n]t;n;f logs of regular shape and m)tt}(::s::tnignﬁ
il 1 neth may, however, be dcduccd- fr(ml.v l se jona
Feet e e 'd«llé’ Loneer logs, even if of regular S. I)d’
thould l“:e-:l;)‘vd ir; two or three sections.  All ]:n’gc‘ 1()1;(1;(1
Shmlldl )Ll(llhé measured sinely. 1f the ]05:§ ars st:}(;“,c
togs mlu »(' cannot be corveniently measured in the nlni ‘to ,
l:“::hnﬁ)z':l:ﬂ;‘)f (thc gectional areas :xt,'tlwll)a: r:ll“(gl}.{:,tﬁ;d“‘,,og
l he (e The mean sectional area s
l“l:lsttr ':::\ t(gxl'\c('llxlx.nstalnlces, he deduaced from ‘“‘el\m(:::-na:fortrl(l)i
diameters a » two extremities respeciively, >
d‘fm?r%t;f\rsl?)t tz)h(‘lﬁt‘;)gr (cent. may resuilt\. ]Pq]l(quﬁfeo?o:ig;z
. : 's in stacks, bul 8
il smgls;;tll'nl(;t g:::ll(:ylgxln‘:tll}ls l:xnn(l of :1pprnxim.‘1‘tvly the-
o (('m;],i'::llnl:'tvr 'l.'l‘ueir solid contents are gclé(ll;:li.‘gll?sg?‘il
:f.ir::é(l by inspection from special 'ta\).\cs.the e Nay as
r:oularly.-shapcd braunches are measured 1
[ad
"8 : . while diameter
log It must be _ observed, howve\t?x;, q(t‘l]‘;l:l xc\(mtems v
measurements give more nearly th k ‘f ‘()un(l onis o Jog
and trees vet in practice the wmtcnt.s 0 ]r e and.
;l\\-avs caleulated, for trade purposes in I'n.("la(is I eat by
;)n the assumption that the sectional area
squaring the quarter eirth. f o o cubed by the
Square-cut timber must,'.n | mthiol,mvss,
Fo e s “plllnlezltzr\grln . ‘ledt’:'c)fes t.bppings and loppings
The solid comvntsof_sma pi , ings An o e
and irregulareshaped pieces from s}t.u‘n:lt;m(_ e eqnal 0
:)btainablc by the water-method (their ve 1
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prove that form-factors vary chiefly with the height of the
trees,

CALCULATION OF THE EXPLOITALLE AGE.

Geperal rules.—In order to caleulate the exploitable age
of a tree it is necessary to ascertain the sirth or diameter at
which it furnishes the greatest quantity of t
material that is required.  Asa 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 exploita-

tion, the price they realize per unit of volume is the highest
obtainable,

16 most useful

It not infrequently happ-ns in India that it has to Le
price ot what is the most ueefu] prodoce but—whetivr the (e tle in the viemiry of
the forest or the yweneral commanity houll enjoy the produice.  The jeople in'tie
neig hbonrhoo! niay rerquire small wood-fuel ard P neture for their cattl-; tie general

ocommanity, large timber.  As a rul, the deeision woes in favour of the loeal wants,
thongh thix ev1d nat wlways be defended from a purely ecoqnmic vomt of view. It is,
moreover, frequentiy overlooked that, in growing large timber st 0} timber from the
thinnings and branches is also avajlabi

consam-d withiu the radius to

decided—not what is the

v generally in aw gredt abaudsuce as ear be

0 ' te which jt may be profitably transported ; when more
gmzing can be provided than if the crp w

tre eut when young and the forest, conse.
quently, ean be closed more frequently to cattle, T

By price is here meant, of course,
trees when standing in the forest. aftor
of felling and extraction. The price must he caleulated per
unit of volume in the rough, unless wliere 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 whicl will bring in the hizhest

revenue; provided that the cost of extraction is in all cases
previously deducted.

1t will often be found that, owing to defectiva means of transport and to the
greater cost econsequently involved 1 extraction, the net price of iarge logs is lower
than that of small, although t}.e solling price of the furmer when delivered 10 the
consumer way be very much higher,

When the size of the trees js ¢
raling price for converted timbher,
manufactured articles, the loss in conversion must be eal-
culated in order to ascertain the cost per cubie foot, and that
size should be ascertained in respect of which the loss is

least. Almost invariobly the loss will be least when the
trees are largast,

the nef price of the
deduetion of all eost

alculated from the
planks, sleepers, ete., or

*
o)

Suppose that sleepers, each containing 2 cubic feet and comting one supee to saw
and deliver, sell for R3S each. In order to ascertain the price reabised per cunie foot
in the rough. it will be necemsary to know the averase nuwmber of sleejets Vielded by and
the average cubic e ntents of o0 explotab o tree.  Suppiee the average diameter of tie
trees felled was 1§ feet, and that it was found that ench tree folled contmined ® 0 cubic
feet und yicloed 2 sleepern, the price tealined per tree woud teio o 2= tt40. and
the price per cubic fool statd:ng wouud be H2 = A antiar. The fovs 15 the e Brereion of
thee trres is N0 —40) or i: per cent. It ahoud te ascertuined wh thet \)..‘o Y Ifmld
oL b less and the prrice realiced sonecquentin ivgles 3t Iarger tes were felen Thus,
nppose it was found that 2 fect trees contaming 120 cutac feet yicded 40 wleopers,
the net price realised per standing trees woubd be 4 x 2 = Hws, or per cuine fout
Bogy = {,l' annas.  The luss on converaion is 120 — 80141 cubic fosts uf 33 pof cetil.,
as cumpared with 50 per ceut. when 1§ oot teces wore folind.

A higher revenue is not realised by ‘f_«-lli;v.;t]?:gﬁi t‘l;((zc;s
ss the net price of the lutter per cubic foot i cher.
"E“ill‘e&;rﬂ‘t: ;)\(:r‘ t‘:'i‘lc :tnnding \\'ould‘nf course be .lnglw:itc\l';;r:
if the price per cubic foot did not rise. But tt‘l::us S;}::; _hot
be mistaken for a higher revenue; for onTl \ Jame ares
more small trees than large can be grown. " »l:mulgl:er trees
might bring in double as much per tree as l;:r s!cms., The
there might be double as many of the sma I the
quantity of material produced per annum

samuv.

. he felled
i i i Joitable tree the number of stems to I A

: I]l e |h'. d:.imitnl::i(::‘l:lolfe't}:ﬁ:x!g‘hltuﬂmt. because the lower the 11;:1:;;{‘,?!:‘:‘1;.:‘:)[::
s Sl "P"“b-e‘;‘ led, the sndoption of = lower azte would be b-'l!vr.) ] 'dim‘m-ter
* fovest of 1.6 . s i'n which the explo tatle size is fised at 1N 1ne ie'l‘%-‘t"hu-i ucter
ot ::l'liﬁaljo“:ngc of 100 vears ; that the suoual _\ng ix, -u\y,w.eu L nn;ume
that it in prop ‘od.(o raise the r;pioi!uble wize t0 2 feet (.iuam«urr. N e the
Tt the ek juction of the soil per ncre is 63 cubie feet.nf\c e 11 foct
e ph:ducll&') cubic feet, nu compnred with B3 cubic ‘,""‘ x 1,600 = 747,
ok S o‘i::‘?lrm thavould be lelled annunlly wonld bg r“xﬂ L0 = ar,
ni Ny o ed(;lnl it would be better to feil 1184 treesn )mru cm R YA
T Pllhl gy h reme for which the troes are required and on th ;ri“ eudised,
o dﬂnnd‘ g c‘r? ti:mr wood or less lone in conversion, the e:ivt'l!; S an s as for
e bic foot. (5 ko‘ o of the Inrger size were 4 anuas, an COMPAr wt‘“cd o R16
B er arem: "\-x“o( the larger trees would be wu:t.h Rid, ”l:g.l';
Frad g l‘ren. “dtlha annusl revenues would he }{20,398 or RIR, | 'Sﬂ(isﬁvd with
for the -.m-l‘er ot ot ripe for eluborate culeulations aud wast be R

. Indian forestry ”u: willp'be highest or the produce the most uxefLl ‘.ol’u:lrc pe it
oty 'hﬂl:ethe n":v to ~onsider the grester capital involved iu producinyg ]ll g
:i::‘idl;rbor i:e;(i:: to taking account of the 1ate of interest on that capital.

'The correct calculation of the vxl)lmtahlc;l mlzeo;s ngretfl:x(;
greatest importance and demands a gopd eat o In
local enquiry and comparison a8 to §e““l'g‘:abra’mches o
Buropean countries, where forestry in a ldl sis Plly deve.
long been practised and where the wood trade ety M
loped and established, the most profitable tvzet uu;utmcm, o
for each class of produce and cach kind of tre ;
this is not the case in Indiz.
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The following is an esample of the sort of calculation that would be made to
sacertain the most profiiable size for felling for fuel :—

| Reducion !
Cost of entting ' . Net price
Belling price racting | Nct price per  factar per |
el | P 0t (e G0 tli? | i ok ot o cabic | STy | Mumenan.
20d its thicksess. - | Teot stacked. { stacked, | W4
i H
R R R i] R . R
Fuel in bilets ; l
of over 107, 689 16 423 | 063 ; @685l
Puel in billets .
of 10" 10 6* 582 10 432 057 7°58
Fuel in billets
below 6° . 360 1-51 109 037 538

It is evident from this that, assuming the average annual increment to remain

fairly constant, there is every financial advantage in growing trees that will faruish
billets of from 10” to 6 in diameter.

The size having bheen decided it only remains to detere
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. The following remarks
apply, therefore, only to those species which form a single
distinct concentric ring of wood each year.

In the case of felled trees, the regired 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 necessary
the riggs in the sap wood and bark should be separately count-
ed and recorded, and all great extremes should be rejected.
Usually, with a view 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-
ckiss to another, the average number of ringsincluded in the
diameéter-of each size-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
instrument 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 which the ring-markings

or threes
counted. From two

cs?:e:)if the trunk, the average num
radius can be ascertained.
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uch borings, on diﬁ'e?cnt
ber of rings per unit of

- G
This instrument is 3 gimlet, consisting of 2 tube (G)
is i s

with a very sharp-cutting cdge (E).

i 1 imlet
To render the instrument easily portable, the 8

be taken off and placed within the hollow cylinder CC,
G can be ta

> le. .
i caps are removab o der
g w:;ctl;);htibelzs forced into the trunk of a tree 8 C¥

ing-markings
be easily pushed out of the tube and the ring-m g
can
on it counted.

. oy £
Well-formed fairly cylindrical ster;gu?d
various girths should be opera

ted upon, and ca‘re stmnk
be taken that the +instrument proceeds into the
towards the centre.
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CHAPTER IIL—THR WORKING-PLAN.

PRELIMINARY EXPLANATIONS,

General arrangement followed. — I'he
possibility—~the manuner aud locality
exploited—constitutes, practieally
plon for all forests of which the
wood ; and, as the manner in which the poscibility is cale
culated depends on the method of treatment, it will be con-
venient to discuss separately the form of working-plan
required under each method.

This will be done in rezular arde
as the simplest, being considered fipst
seribing the provisional treatment th
do require, teansformation

prescription of the
in which it is to be
speaking, the teorking.
exploitnbie material js

r, the coppice methods,
- 'The manner of pre-
aterops may and usuaily
and restoration fellings, propars-
tory thinnings and other improvement fellings, in oraer to

apply these methods will also be dealt with in deseribing

the nature of the working-plan for ench:—

Method of simyle roppiee,
3w Coppice-sa.evtion.
» » branch-coppice.

» o Doppice witk staudards.
" N clunnru.

»n  »n Moried forest,
» s seleotion.
» »n duccessive fellings,
1w e pPutoial treatent,
~_ Before dealing with these methods in detail xome preli.
minary explanations are, however, necessary,

Manuer in which the possibility is prescribed.
been explained that the possibiility may be p
ways, viz., by area, by number
ial, and that either of the
with the former. Practicali
ways done, and the possib
the felling, under certai
or of a limited numb
a gicen area,

General and special plans.—The preseription of the ihili

involves the formulating of a _qu’ral zlrm or fmmmr'l):‘h:lyx
which the whole working of “the forest js built up, and a
special plan or statement of the fellings to he made during
2 limited period. It las in some cases heen imagined that
the general plan might be dispensed with and the fellings

—1It has already
rescribed in three
of trees or by volume of mafer.
two Intter may be combined
Y speaking thir ix what is al.
ility is expressed by prescribing
o sylvicultural rules, of the oro .
er of treesor volume of materia) in
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rescribed in what has been called a “prel.rmmax;{ f‘fﬁi‘é‘ﬁ‘.
lan " This is, however, 2 .mxstaken mt»lvol?i.c A forest ex-
gloit‘atiou must have a ':lleﬁ.mte y;::xz;ptiffo}; O s to
AN 2 t consdening b)) . ! o
mﬂud!utl“ “'113;:;2 necessitates the dvtvrmmnltx<;]x;eo(’(;ftgork‘
;?of(ri\':l;‘ .nwp and the drafting of a general sche
A - 5 N

my for that age.

—treatment b
the working-plan for 1,000 “m";"‘ - :?:::) tf:mbien diameter ani
th T’}'.'&;f'.’.".i'?:ﬁ.m; with the ovject of g :k, «: wibility being Lo trees & yoar
e n- ; 20 the por
g ’ tiain that mize B, i feiliugn for
requisivg 1N years t;'ri:at:;hv aeneral plan. Fhe re,;ul:)\‘lon‘ ;’is‘:":’e I-Hinz rota~
Theee p.'m.“!“wn: (;f,b; 1o \(;:uh (hat perid }.}n\ ”L“ }‘“’")" :ll’(,):l‘t wnestentl of the
a ceain liu e, PA) b - 1nite aténs oF LioCha each - f '3 W
. iy mitecstion 10 definite w ffellings for the first felhing
tion) and thely »ifocn waperial pan ot statement of felling ive regenes
taal nies, woudd fl:l:;‘;f“ ‘:' Lowever, afforded in the n-cllmid'cci‘f ,:‘!‘l‘c‘ci‘: e bgq re-
l‘(ﬂ.‘(lon- A tﬁ-{(("b' b the et joedic Liocks wnd the (ffdr-f n w “_ ) Ia)‘ pfl'”ribe. in
ration fellinge in w 'c;;,d in the general plan, while um.-;fj’”:]’ F
g"“;‘:ﬁd f:;!';ug:e:'bc made in vsch block during one pertod oniy.
ola, e

. e i ed on
Provisions! working scheme.—The p((;ss‘btllhit*yCP:)SP ibsaspmct‘
o isting crop ; and as this
jon of the existing . super-
?’henc O:;l\:-tm-s ahnormal, being either 1@}){?;;2??;}5%211)5“
w}? ydtmt or inegularly arranged, the possibi lt{x dard
o mﬁuu Pondin«rdivcrgencies from the normal stan .
co 5

“\“I 8 oo e ’ 50 aeTes 18 i
f s in to b‘ e!plulll‘d at 20 veAals. !!\e '“()ﬂnal lnﬂu:l
ll“ . } x S ‘ g of l‘O,:P;L‘B o0 vears 0‘(1. 1}(“‘ l{ liere wete 1O
‘Q“ing Wil exlend over 45 nores t

) ing the first rotation to

! 14, it mould not be I"'.‘M"!e during 16 to 29
crops “fr,_,« 1«:‘:;35‘ E\t:'" :;}:ﬂ the ares occupied by the crops aged from
toliow the no e f

id
i snirs for Che first 16 yeara, aud thena lurger sten wou
{):mll.:lﬂu“e‘ ‘:7;:‘::; ;hl:):‘(:::;:; s‘h:nl l2!) ‘_iv::n(;go:;s be felled during some 3etrl: Y
[ , et ' - i
'It has by some been consxderegi necessary .tlo dllt)t’::g e
iy thi actual scheme applied nnd‘thel;( eaceive:i e
tﬁtw;?):nler has, in consequence, (3;2}(;{181?0&“0{‘ _x:; o handly
: 181 lan ‘his 1s, s
i rorisional plan. 1h ‘
SW‘al] “al-nﬁe':;i\f;e in the great majority of cases, tl‘\let(l)]r‘;lr{3
nl' l"fh' which 'we have- to deal is pruvxsxonal, an
an wi : e
can, therefore, be no confusion, ‘ .
: tory period.—The length of time require i
l;l;?a{:te the forest aceording to t!xe normal cz::le;sary o
:zncleti‘mes called a preparatory persod. )Istse 1: :re T ive
dopt n preparatory period where the age-c nd e e the
2r(;$regularly arranged, where it is desire b0 e o
felling of over-mature material, or whergi Jmmedite
eneration of the crops cannot be un'dsrshould bo. equal
gﬁlly the length of the ]{)r«-ga{atoria ];(t"r(:g e ottar pesiod
loitable age ; but, in pre ' i 4
to tg):zenz:aﬁly adopted and the attainment of the desired en
is
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is hastened by judicious improvement fellings, ete. 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. Buch a forest
capital can generally be secured in a shorter time than that
represented by the exploitable age.

Thus the irregularly constituted coppice of 500 acres, already 1aken as an erample,
whish itis wished to exploit at 2U years, could ouly be ocoustituled, sconding to
the normal type, by making during the nest 3U yenrs 20 successive fellings of 25
acres in extent each year. After the flp-e of 20 years there mould be on the ground
twenty age-classes, each occupying the vame wrea and differing in age by une yoar.
In practice, however, such atreatment is not necessary, and it 1 merely sought to
properly constitute the cupital as soon as possible. In the ense of coppice exploited
st a low age, the provisional period is, however, geuerally equal in durstion to the
expluitable age.

Prescribing the fellings.—The general working scheme is
mercly an outline ; because detailed operations could not, in
most cases, be prescribed with any degree of certainty for
so long a time in advance as the exploitable age or the
duration of the picparatory period. It is therefore neces-

sary to regulate in a special statement acd for a shorter
time the—

duration of operations;

area to be operated on in each year or period ;
order to be followed in the fellings;

rature of the fellings ;

material to be removed.

Pericd 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. The interval should not be too
long, as the longor the mare likely is it that unforeseen
events may necessitate its modifleation ; and this may prove
inconvenient. As a general rule, thie 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 gemnerally be prescribed for one whole felling
rotation in the case of coppice and sclection worked forests,
for one period in the method of successive fellings, ete. In
Europe longer periods than 10 or 15 years are seldom
taken; but in India, in the case of sclection fellings, 26
years or more have somctimes been found expedicut. An
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Balancing the production —In coppice fellin
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Locating the fellings.—For locating 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 irre-
gular forests worked by the selection method. They may be
stated as follows :—

(1) The fellings should be adjacent and succeed one
anotherin 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 mot be
carried through the young crops in the portions
of the forest recently felled.

(3) 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 bill forests the coupes should Ve long and nar-
row in form, and bave their longest sides per-
pendicular to the direction of the dangerous
winds.

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 a single term. A list
of the various fellings has already been given in connec-
tion with the methods of treatment. But, in the irregular con-
dition of the forests in this country and owing to the want
of well-known methods of cultural treatment applicable
to them, it is always well to indicate briefly the more im-
portant points connected with the application of the fellings.
This may be dome by a few remarks in the statement of
fellings itself, or in a separate note ; or the detailed descrip-
tions 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 statement for each
compartment or block.

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

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

Order to be followed in the fellings. —The rules regardirg
the allocation of the fellings should be attended to. The
coupes should have the most regular form possible, aund, as
a rule, should succced one another in consecutive order on
the ground ; and the produce of a coupe in course of exploita-
tion should not be transported through avother coupe recently
exploited. A good system of roads or paths must conse-
quently be arranged.

Natare 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

ear, is, as a rule, all that nced be prescribed.

Possibility. —This is prescribed by area, and is determined
by fixing upon the area to be operated ¢n. In determining
the pussibility the preseut 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 abnermal character.

Although the exploitation of the coupes in regular succession, in the order in
which ther stand on the ground, is derirable, this is not always peacticable in the first
rotats n, especially when deating with areas which have already Leen suijectid to cop-

ice fellings without the control of & regular working-plan. As the following exawple
ndicates, such & case presents uo real difhiculty in tle frawing of the plan of fel-
lings.
It is “sssumed that a plan is being drawn up for & working-cirele containing
1,188 acres already worked as coppice and composed as follows iu the year 1688.89 .—

O P eSS
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f 108 ,, 13 years.
!
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It is evident that, if an equsl yield were required from year to year, the exoess
felling revdered necessary b{ the supersbundance of mature crops should be sprend
o

over several ycars instead of bring curried out iu 1889-8.

Conversion of irregular forest into coppice.~In the fore-
going example it has been assumed that the forest had already
becn under coppice treatinent, 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 cun-.
sists 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 suffi-
cient or insufficient in view of reproduction by coppice shoots.
1n the 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 ex-
plained, into as many coupes as there are years in the rota-
tion, and one of these coupes would be clean felled each
year.
In dealing, bowever, 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 shiould, as in
the former case, be divided into as many coupes ns there are
years in the age at which it is prop 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
Lrought into existence a complete scale of age-classes which
ooul(f 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 70.

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
road-, main division lines or boundaries of the simple cop-
pice compartments. Such trees are useful in many ways :
they protect the coupes, furnish sced, and, when required,
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act as houndary marks ; and they adorn the forest. The

e;tablishment. of such belts, the species to he
should therefore be considered and if neces
Prescribed in the working-plan.

preserved, ete.,

Works of improvement.—The works of improvement ro-

quired in coppice forests are generally limi
C . y limited to th
;xl:g;:;:l:al::,twl:;ch are common enouzh in such f?)rl:t:to::&
. 0 the construction of ditches or f '
exclusion of cattle. Coppi ey o be Torme
- Coppice forests are not likely to be form-
mxg?pvtﬂflzrggxils‘gppfl{ of fuel in the immediate neighl?;::'-
X ] of large towns, and therefore in si
tions exceedingly linble to trespass ' A di n wire fenes
t . litch or a wi
is often the cheapest way of Stt' ‘ lo reromoe
> the ¢ top to cattl
which, in view of the shoré)int;ng I 26 whioh the st
b, i rval i
coppice forests is renewed, is a grave Snt:\tg‘:rl.uch the s m

COPPICE-SELECTION METHOD.

General plan.—The coppice-sélection meth
a ne!cct}on method in which reproduction oi(: o(flf{:??lt::leg
cjsons ice instead of by seed, is believed to be only applied j

1a in the treatment of bamboos, of which the “[c l »
may be compared to coppice-shoots, Such fellings m: m.bg
e?rr:ed on simultaneously with those under whatever me{hod
:hetmn‘:g:: is apphe(_l to other species in the forest whepe
ine bambox are growing. 'l:l)e whole bamhoo-producin
iy T g:c(})\r (;fh rl:e acsolut is desirable to exploit, may bg
every two or three years, aspe:h:mc;'s‘e a::a; 1;:::’02.:: b:um

taken al i
clnmnp. ways to leave a certain number of shoots in eaq

Buch fellings are organized and i i
way that would be followed for simg:sz;l[})pigeb\{:rfgém the
'::l, short felling rotation. The possibility regulntes .ton p
:h all that is required is to parcel out the area into t' .
ree coupes to be worked in rogular rotation, o or

sary should be

i
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YHE BRANCH-COPPICE METHOD.

General plan.—In certain parts of India, notably in hilly
or mountainous country, the inhabitants practise 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
(leestion, and there is often consequently more material than
the people can utilize, while fodder during the winter is
urgently needed. In such cases the method cannot be con-
demned, as it is perl.aps the sole means of furnishing the
fodder required ; and it may, therefore, sometimes be ne-
cessary to recognise it as a justifiable modification of the
ocoppice method. Conifers, which in the Himalaya are often
treated in this way, do not of courso 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.

Modification of the branch-coppice method.—In the pasture
unds of some countries there is practised a modification of

this method which consists in pollarding sll the treces 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 coppioce-selection
method ; and the working-plan consists in dividing the area
into a few cou to be cut over in rotation, and in limit-
ing 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
re uction however sought necessitates the exclusion of

catcle until the young trees grow out of reach.

METHUD OF COPPICE WITH STANDARLS.

The general plan.—The method of coppice with standards
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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 underwood ouly
and in the same way as in the case of simple coppice. Gene-
rally, however, the underwood is felled at a more advanced
age, as this procedure tends to lengthen the stems of the re-
serves and has other advantages. 'The possibility is pre-
scribed, as in simple coppice, by area, but with the addition
of a rule regulating the constitution of the reserve of stand.
ards: that is to say, prescribing the number of stems of each
species and of one rotation which must be reserved at each
expl«éitation, and specifying the number of older stems to be
felled.

Reservation of standards.—The characteristic of the
method lies in the reservation of the standards, and the
value and exact constitution of this reserve must be deter-
mined with great care. The number aud 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 the standards should remain isolated after they
are first marked and until they are felled. ‘I'he mazimum
pnumber 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 stoul shoots. Provided
no such interference occurs, the greater the number of stand-
ards the better ; as this reserve enormously increases both the
capital value and the reveuus. The value of the coppice,

as compared with that of a fully established reserve of stand.
ards, is insignificant.

The following example exhibits the method by which the aumber of standerds
can be arrived at. and the influence of the roservation on the revenue and capial value
of the forest. It wil be assumed that the length of the retatiou is 20 yesrs; that 1he
wazimum ~ge op 10 which the standards can be preserved is 80 yours; and that it hes
been fuuud by experiment 1hat the cover of the trees uf differunt sgos isas folluwy 1

Bquare feet,
Trees of one rotation or 20 years, each . . e . %
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tutal numier of standards '«.::fudh t!:m m:ﬂ. usef 1) dlmoulnoq:;,h? "3“: 'm' "
fma:‘w‘l;:ow‘i:.?:l: hl:’ o timated thet ouly h\:(:‘u( :c:l(‘\ld r:ution. nd wﬁ,ul
sgund , that at t bee ith sdrantsge at the v jon,

u:l.d&h:‘::u ‘l";:: ;:on‘i;‘lhe‘u(on be resarved at each exploitation
togards

27 standards of one rotation.
9 v » two »

s " " three "

A. sOOn h' oa |‘l «ns wulul‘d m‘ numbﬂ 0[ l‘lnd‘l dl to be ““ed at t“h

ospluitation weuld thevsfore be =

. 27
00, w 0, r&cﬂod .
o g, L
“ " ibre = . & " . . 0
» L] s 3. - .

. o four » Lod

. ‘each s0upe there would be
) ituted and jnst before eac tation about to
Whe the eapital ';oh:mnuininﬂ 27 standards of oue 0

acre (in sdditien W0 { 810 square foet)—

resesved and covesing so sred o Square tosts
i . . 4050
trees of two rotations coveriog - * . . . 3.600
’; " w lhf“ . "w o '. . . . . 1.500
$ . ” four L

p . 980
ToTAL AREA COVERE ——

i . lhll co'md b’ lhe trees
The masimam ares coversd by the standecds, | .otl::d on-fourth of the total ares

- wly swount 5 been ascer
ahoes o be el 2ot Lt wonld, By byp e b 4 P
”"‘”"‘h.‘d“‘mmu of the troe of &0 yesrs old ,

e, We MA mn-;“' yonrs old R20; end that an sore completely steo

the reven y i
10, sod of at each felling = ©
m»:‘: aoopw’ 30 yoare old Eamdw of the reservelion
l’hn-l‘hlulalﬂ"" » ; od the met annual revenws P‘:
- R32886. o v e vgtal: .
e, @ e S € J2G RIOLC RS to Bl Copitaliend st & por S0
HI - the value of the forest oro} m'lt.h lt::d‘rdl.ﬁ'
- 30 14 be R125 while wi .

cre;

1o RIS g value would be Egﬁ:)- The results may ::d.::'"
Ooppios . BIO= TG 00 ; be oven mure favourable to compow

Torss .: pios.

the standards attention is paid to tll:e;; 3 ' 1;;

i their shape, their condition of growt and

Mr'wiu'ml orop. Seedling poles should be pre'“ d o

position poce use they are longer lived. Where, b(:i';mli seec

§°,';."‘;‘:"..°.? found e spocies fro T onists valuable timber
Only such spec

may be chosen-

1n selecting
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should be reserved ; inferi
8 ed; inferior trees sh
fyou s should no
in not :;eiecsrsary to reserve the prescribed nu;kgrs(c;}ectwd& i
Vigouan? st: 3]1-‘ (;(l)upof d lo"l); well-shapen, straight s!:)l?:d 1:::;
\ & should be chose suld
vigo shou n, and they
places where it will be possible for them slyu:ﬁrli)fcscle"lz"lefl
2 Vs

should all be ibed i .
ment of felliulr:;:scnbbd in a regulation attached to the state-

Supplemen .
and well-constt?:ztﬁg;‘el;.t:gg&TThe ilmportnnce of a numerous
have » formed chie 0
ever ipll.;lkneg;ilfxzt))ull se; d’| has beon explulil;f.l({ Ofvﬁ: ems “i’"ch

in hood of the seedli *d.  Lhere is, how-

owing t i ings not :
Means :rt:):ll\i:kfl 18 suppressed by the fusu:e :,’ffwf°"""°m.'°8
ings during thz :;elsometlmes tuken to foster tl.;ﬁlgb%liplce.
ings are frec arly years of their existence. § y clean.
three ears q_uently_' conducted—every year 0; 'buch cleane
until the coa,“'o.l;d;"g to the species and the rat:‘efr-" two or
when the all‘{)lcc 128 attained a certain ace, 5 l(;) gr(r»wth...
it may beyadvbisigi);lel‘tuolemd'l\SCOntinued. In ,Ce;tai[:)ri:,:":?,am.
the coppice i .nake a thinning 2 or ces
such sgepmse al: ‘:?lllled’ in view to the bettor de%g'l?m before
probably be selected for stan dnn})mcnt of

8.

Conversi ; .

_&'ﬁ:o:o 35 el;rit:)gnlar high forest into coppice with
can be done in o n, except as regurds reserving sta stand-
plained witl exactly the same mannor a |g ndards,
ciency of t regard to simple coppice. If th? as been ex.
the convers{:: "s t{)ees capable of producing ct(l;e) )‘I_Z a suffi-
divided into coc:;‘es etcmlr)unenced at once ;he }(Erp:} S‘h(,.ot.
o be felled in Do st bheing

0o : rotat .
beug?censl;zfadyﬁc?ntalued coppice growt;:.lot(l)'d::’? as lf. t.he.se
be °P°l’8tedryo st to constitute young crops whi .v‘nso 1t will
either beobta[;na;i in the former case. Tle )'Oungtrlm "“:hlhen
ficially by sowinonzlt,uml“y by regeneration fellir;;gg‘:)r ac,.:-n
.t?';li?ird’ obviously Pfegezlt]:l:% d'frlli‘hefesc" vation of tl:le.
wis to i . ) ificulty, T th
constituted mtﬁlv“ are immediately Belecu{d alnl:;’:htema it is
Pecosss .bef en Whel:e the crop is so l;lat o reserve
youn ryr;wth Otre applying the new method u:'e ﬂmt.it is
eonstigt.ftiu th rees should be maintained wi,u,o Obfa‘n a
stems wh g the reserve with the desired pro 8 view to
bility wh?cl;: '?1 coppice fellings can be beo.[:zn‘o'ﬂ of older

undertaken d?r:? tbe by area for coppice cgnve;rs'rhe
already ‘“tedfc » may be oalculated in tj ions when
or ordinary coppice fellings C same way as
° *

M

Transformation of simple coppice into coppice with stand-
simple coppice 1nto

ards.—The operation of converting
in order to produce

coppice with standards is very simple ; but, .
over as many rotations

the desired capital, it hasto be spread :
as are necessary to obtain standards of the oldest age desired.
It merely consists in the reservation of the required number

and kind of standands in each coupe. Beyond pre_scribing
the working-plan

the rescrvation of standards no change in .
would be required. The fellings would otherwise be or-
ganized as already explained.

METHOD OF CLEARANCES.

General plan.—This method, as already explained, ine
cludes several different forms, ois., clenrings on adjacent
areas, clearings on alternate parallel strips, and clean
fellings with artificial regeneration. In all these modifica-
tions the possibility is determined by area, as in the method
of simple coppice, and the number of coupes, if annual, i8
in each case made equal to the number of years in the ex-
ploitable age; if biennial, to half the number of years, etc.
The fellings are, however, prescribed with sowe slight
differences in each of the modifications.

In the system of clearings on adjacent arens, the exploi-
table 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 regeners
ation by the seed they shed. \Where no trees are reserv
patural rageneration by geed can only be secured from
seod shed by adjacent trees, and the averagoarea of the clear-

ances should therefore be small. ) )
The object of the strip system, which is the same in
f the method of adjacent areas, is to ensure

principle as that o
taking place over large areas. With

natural regeneration
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this object long narrow strips are marked out on the ground
and every alternate strip is cleared until the whole arca has
been traversed, when the alternate 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 eitherside 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 de-
sirable.

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
felled is planted up or sown each year, The size of the
coupes may obviously be as large as can conveniently be
re-stocked artiticially ; and, unless re-stocking fails, thie idenl
or normal type of forest may be approached very closely
under this method. The cost and difliculty of successfully

re-stocking large areas are the chief drawbacks to its employ-
ment.

METHOD OF STOREYED FOREST.

General plan.—In applying this method the number of
stems of each age or sizs-class to be reserved must be docided
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 ditference in 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.

Thuos, su that the diameters of the size-classes determined on are: below
¥. 4 to 1.1’ to 1§, 1§ to 2, and over ¥’ feet ; that trees of § fost dismnster have
sttained their maximum ntility ; and that the rate of growth is sush that in abewd
30 years the trees of the lowest dimension in one cliss attain the miniwuw sise for
the wext bigher alass. This perivd of 30 years would, tLerefors, be tahen 2 the
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ital, when normally

: ; b o forest the capita’, l'srea. Thus in
length of the felling rotation. h.::l: occupy ing one-fourlhdtha‘etro!:n:‘ Pceth of this
would consist o_f !uur nge-dul::-" {oet, “Cg' '8"‘:‘”‘ 'ou‘oo:) wed of trees over
ome acre, conta TR o et ‘q“‘"" would be 29 "'ofg to\?; ss they reached that
area O 10,N0U squste ‘.:ht‘eory theso would be exploited a8

feet in diameter, 8atn

eonstit oted

se— Giameter, 0CCUPYIng ’ b{.';o sqre fent.
Clase ]l. stems b:“,: “:‘2‘ feet diameter, 0ccupying : : 11(())890 .,
AT N PO R -
R 11 S S —

Toras . 63060 -

: be necessary to
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uumlh"““'“h“! . 900 square feet.

. T, 62 "

Clann 1 : . . . . ) ., 40 »
" ll . . . . . . : . lw ”
" m . . . . * . . 25 ”
” - .

lv . . * . .
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" : PY n
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ares covered by ope €10

. . Olrees.
.o ST I
Clas 1 - . . : : )
» ) § S . . . ) ) T 91 .
“l . . . M . . . 108 -
" v L e © el
" . . . . n
v . ) tion made, oll the tnuu‘
" iag to the assumPt! e val we foll the
 the courss of 30 30 7 f::m:r. therefore, during i e sy
each clas attain the ”‘:btlfayilﬂ will remain analter
iflerence in DUW
d.‘:ﬂhld as fullows: — _,,,,’.;,,__-—-w-—--:,_——:.-—-;.—«/' —
W:'x:’:‘f‘ —m crmEEE T T —— m"d.
Polled.
oua | -
| 17
no oo A 66
v ! B -
= -_.;,—__:,";_—;,,,__:;: —— e — hm h th
. 3 he ground would ¢ e
—_— T be th od the orop on_t be Kb
the eod of the thirt "";. ‘::x‘mg growth in Clase 'ﬂt tbl:‘ xsm, o oarih
w‘i“ capital: I vh’bd.t.,.é stock of seedlin which "vv:a :
the wou \:. ::::m’;ot covered by the -unx:rdl Teee
ol ares. 4.6 ]

the selection
i lied in the same way 88 lectior
This mftho‘%‘olr:s: P‘L? divided into whawy:; r:&l\:li)res, o
methmll. “;):riodic coupes the felling rotatl
anpual or
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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 not 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 be 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 ennmeration of the block or comnpartinent to be exploited, com.
taining 200 acres, gave the following results ;—

Class I . 470 trees; or . « 2 trees per acve,
- | § G . 5.656 n o . .28, »
» nr . . 3,358 » e 17, "
w IV < 2690, L, 133, .
» vy . o 20, . 637 . .

Tn order that the capital should be constituted in t

he manner required, it
would be necessary at the first operation 1o fell aud reserve

» UN 30 Average per acte
of the coupe—
Of Clase 1 troes; to fell 2 trees; reserve . 0 trocs.
” Il ” ” ll [ 1] ” . ’7 L J
» ) § § S " o . . 17 »
" 1y ,, » 5 o . 118

”

There would be rvserved of Cluss ]V 118

trees instead of 108, to make ap for
the deficient nawber of trecs reserved in Class 11

.

It need hardly be said that, when a mixed crop is dealt
with, the felling of each species should not be sepurately
prescribed as has been sometimes done in Indian working.

ans. At most the relative proportion of each king should
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

cularly well-suited to hill forests, in which the uncovering

of the soil leads to a dense growth of forest weeds and thus
prevents reproductioun.
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THE MEfHOD OF SELECTION FELLINGS (FRENCH JARDINAGE).

The General plan.—The metliod of selvctxo?oiel}:;ng:o v(:(i):g
gists in felling here and there, as they areh o Btott
and according to certain cultural rules, suc e ity
able tieos as it is ealculated will not exc?ed otf ea pseiection.
of the forest. Theoretically, every aclre [ sclection.
worked forest should be felled over each ye]z:i : ften’not be
trees felled would be so scattergd that it w;o)l]ll e mtion

rofitable to remove them, it is usual to fe olv,l portion
pf thé arca each year and thus work over the w 18 et rea, I
a gi n period at the end of which the portion rsh ed
o agni pt’lken in hand. The working-plan thus p o
b ?l%’:s":he‘number of years in which the whole are.:;.l 1sear)
sZb‘:amworlwd over; the area which is to b(_) w.or'l:edthim um);tity’

rduringa thort period of years; and it limi s U “q antity
of aterial to be removed, annuaily or periodically, the
‘t)ot:ﬁ production over the whole arca during the yea
period concerned.

ing-f i be to the «

Thus the working-plan might ;

by theua:'lecliuu metbod, on one-tenth of the area o
anmber of trees.

Limitation of the fellings.—The limitation of t_he.riatenal
to be removed may be effected in several ways, viz.:
by cultural rules only;
izg 13 prescribing, in addition to culturtla} rgsleosg ttll::
quantity of material or the girth or diameter luni
“be felled ; and . )
tr&&tobl;e]»rtzscril)iungthe proportion which the nufml‘)?:m?:
trees felled shall bear to the number of stems o fu)t : in
dimensions in the standing stock. The number o wll?en
or the volume of material whicl is to bo felled mn)t*l,‘er o
precision is required, be caleulated by one ordasf::(:-ibed he
following methods which will be scparately de
the order given :—
The rate of growth. t
Enumeration of the trees. .
Estimation of the production of the soil.
The method of relative proportion.
The method of proportionate volumes.

: i1l be felled
wct that each yvear there will
e E‘ll‘xe forest, such and such »
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Another process based on tables showing the yield of dif-
ferent classes of forest and soil need not here be dealt with,
as no such tables for Indian forests exist.

It may be usefal to yote that in applying these methods, the yield need not as is
frequently done be separately caloulated for ench spoctes. The enuteration wonld
show the relaiive pri portion of cach species 3 and in the working.plan the fellings
of ench may be prescriled cecording o that proporting. Thus, suppose that {of
the trees enumerated wor. of sprecies A, and { of sjecivs B, and that the waihility
were fixed at, say, 610 trees 4 deav the plan might brescribe the telhug of 210 trees

of specics A and dr1) of species 13,

Fellings limited by cultara) rules.—The cultural rules
prescribiug 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 follings 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 sclection
method, of such trees as are over-mature or are abovesa
certain girth.

Such general rules sufficiently limit the fellings where
the crop is already constituted according to the selection
type or where there is g 2ood exccutive staff, But where,
as often happens, this is not the case, there is danger of such
simple rules heing unintelligently or unscrupulously applied,

To meet this difficulty it is well, when dealing with Iarge irregular furest masses,
to supplement, as in the foliowing exainple, the peneral ryles by hints or directions,
conveyed in the * Bemarks " vorimn of the deseription of each block, regarding the
nature of the fr:llings to be made :—

Description of compariments,

| .
J ARBA 1y achye. l
b
!

. ! Hamanga,
E e - :
= - SR Conbguration . . !
b ‘a 53¢ aud aapect, i Boil, ‘ Btock, Bugpestions ap
: 3.3 '2’ P 1 ! ’ o {oture
5 § i i f:-t ] } ; { ! Usstment, sig,
® |#is o £ i
' ' i‘. - ) “\ I
163 32 38 15 | Intersected by no.. Granitic, Ban. Aboat one-fifth epen’ The matlare trege
! merous nnnu--; dy clay; very Rrassy Lianke,  om the odges of
‘ topped  ridgos, deep, ; Wb atew mature Ulanke, ae well ag
All aupects ary re- | i ban, a1, laaed, e, hose oa the open
. presented, ﬂu-; P Stwked portions Sinmy .
E ; . dients zn'-w.‘ | contain  matare shuuid be Jeft o
- i Altitude 8,000 0! | uaks and hodat, D«d-h‘m; and
s i 6,300 feet, I owih & few e gpe few  tryae
z ©oban, ayar, and  whiey an e
= burens, exvept in taken out shoald
: { DMas where some vsly by felled
i . saplingw are luund slong  malage
. Nearly a4 Urses blsake
| ’ lrees uosound, might be planted
, | up,
I

K3

i i fellings may properly be regulated by
ltgx;sr;;les.‘—vl]'ll?l}:e ::lrltural ?::ct.hod of organizing sclle(‘:uon(i
f\florked forests is especially applicable tro illeblé'rfl?;nl?l v:irtlh
ially-ruined condition so frequently to g
Partt';iltil)f:):l(‘:tl; dofL (i':(]llitz:: where enlumeration surveys .Wm;ld
tl)!tl'ten be waste of time and money.  The method is &i@z
applicable to forests in whichitis merely demﬁdo;ocxliw
the cover. In the latter case, the fellm,f.,»‘s,.wout , )
be limited to the removal of dead or decaying rleeie:;ed hove
But the method enforced in the manner expla ned above
is attended with the drawback that t!wrc.ls‘ no mc't 28, other
than by personal inspection, of checking lts‘ corll')ec X[e{.Ci%d
tion. The only extrancous control that can fle ietxd cised
over its application is with regard to the area exploited ;

%l the prescriptions on this subject might be rigidly adhered

i : important cultural rules were being
tO'Whlllc' et(il ° lfndr ;‘n?rl;fellligl(ﬁ)nt or unscrupulous subordinate
mlsa_plpl llcg(‘e where possible, it is always preferable to
o e the ql’mnlitv of material that may annuallly or
dek}r:;}l‘u”v be removed with safety, and to hmlt_ the fellings
gr;(l)li:amﬁximum quantity while subordinating them to

ural rules. ‘
o it were aseertained by experiment that the average producslufhos
Thl‘"' it e u~ 'rl-x':lm was 30 10 10 eabie feet {'er acre per annum, an 2.0
8 crop 10 it present L-’;:M«‘vi‘.e forest capitad, the fedings might be limited to 20
it was desirable ‘tu. I:(' DN ol Al A eryze for the whole area, or, if 't}l)ed“'“ ::ch
;l:l;;c’ f?rt :.wt:’()."lf:‘ljln' cubic feet. ‘This waximam amount could be felled in
i Rl ¢ -y

" by the rate of growth
imitati ings determined by the rate o wth.—
It I\‘::‘; tzgﬁl?ﬁaiox{v?,uwlﬁ-n di.scussil)g at pages 5lafn es(z, :{::
formation of the forest capital, that, in a no;:ma q;ns », the
ber of trees which attain exploitable dimensi (o B
givo iod practically represents the possibility of the fores
glvenl lxtm rilod As it is possible to estimate, for a short
f‘n"t(lmirx 'l;)((l}\‘nnc:(‘, the number of trees in a forest that will
m::ne e:(ploitul)le and to determine \\l'lt}l some ac;ctur:lclyé

‘he he crop approaches the norma ype or not, t
“::;t(]:?fotrll'l(mc,r i,111 soluzc cases, be usefully applied to setlegtlon

\I:'orkillxg in forests in which the trees can be enumerated.

i i re !l represented and fairly evenly
; hich treesof all ages are we a y

i S'li)”::l‘ .nrfcmt w'?:i:h llLu rate of growth is such that in thh?co':r‘:; (:: ggt.yealr':

t:'l::! :f 4.% feet girth attain the winimum t-xpl;nt:b!c glilr';h. l::uld be ramoved

2 4) to 6 feet in g 0 .

the vided. cl':f 3"{;:’:1:.3 :i:-:r:;‘nl?:i:u :;ow from 4} to l_i feet glcrt? 'tere'r-'tllope:ll;{

l’rondt:l‘:; tx:: tbe' erop, and were felled as they .ttl(x‘i”:li:(ti.h l:‘ (hee:ol:l”m:.mb.
bl ibili 1d theoretically amount to one-thir

anunal possibility wou
\

a?
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of trees above 4§ feet in sirth standing in the furest. In practi e, since the exploit.
able size is & mininom orly and since merely a portion of the forest is gone aver

annually, a stock « f exploitabie trecs bas 1o Le accumulated snd the possiLility is
Becessarily something less,

As an adjunct to cultural rules, and subject to such re-
strictions as common sense and a knowledge of sylviculture
dictate, the principle here sketehed may often he applied
with advantage. It may even, with some sacrifice of accu-
racy, be used to limit the fellings in forests in which, for
any reason, it is inexpedient or impossible to carry out com-
plete enumeration surveys in advance of the working.

In such cases, all that is necessary is to de
average rate of growth of the
proaching maturity and the length of the felling rotation,
and to prescribe, by a simple rule, the proportion of the

trees above certain dimensions growing in ecach coupe that
may be removed in each felling.

termine the
principal species when ap-

Thus, snp that for the forest dealt with in the last e
to work over the whole area in ten years by annual oo
atea. Each of tlese coupus, it might be assnmed, would ¢
the trees growing in the whole ares, ro that to fell cne-thirdithit is ten times one-

thirtieth) of the exploitab'e trees in a coupe would be equivalent ias regarda the nom-
ber of trees felled) 10 the fellin

d g over the sntire forest uf are-thirtieth of the stems
exceeding & certain preseribed winimum girth. This, however, pre-supposes that the
accumulation of trevs 8 feet in girth aud over is such that the requisite number i
availible on cnetenth of the ares, and does nt Justify the feiling of trees nver 4§ but
less than 6 fert in vitth. A vule, theiefore, prescribng tlat there acill be Solled
euch year om one-teath of the area.sn Succesaron, cne-thirid ot the totul Rumber of
trees of from 43 to K reet in 1rth growing on that avea, provided no tree is feiled
before it attains the exploitable size, would, in the restriction of feilingn, have mach
the same ef-ct as if the whole of the treos in the furest were counted in ad vanoe
sud the exact nuwber 1o be folled each Fear were prescrited,

xairple it were determined
1pes of one-tenth of the
MNtain about une-teath of

It is unrecessary to discuss in detail cithe
involved in this method or the casesin which it js applicable,
There are undoubtedly many instances in which the method
might be applied, and in which it would lead to better re.

sults than any attempt, with the means usually available in
India, to enumerate in advance the whole stock

Limitation of fellings derived from an enumeration of the
trees—The principle explained in the preceding paragraph
may alsn, it is obvious, be applied to the results of an tnu-
meration of the growing stock made

in advance of the ex-
ploitation. Lhe number of trees of each kind and size-class
and their rates of

growth being known, it is possible to esti

r the errors
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mate with fair accuracy the number thz;t g\‘il!“pngscf::g\ (;1;0
i that wi Ceor .
2 s to the next higher class, or
S'Iwi.t(:illl:]S: itn a given perigd of time. The average nu'mbe:‘qf
{)r:ee that will be available annually for felling during this
period is thus known.

_ . X of

. sent containing the folluwing stock o

s .l?l e:.empltnfl“il:r?:i:hf(l‘}rx:ta::n?:?a-.nuul .diametm'l lﬂcr.a-u;; of the stemns
'be:ulzlp:n;!ri:g the expluitable size of 2 feet in diameter is 0'2 inches—

Class 1 over 24 inches in diamelor. . 24,741 trees.
7867
. 11 13inches to 24, " . . 17.8 .)7 ,
1 12, | C S " . . 19,467 .,
. Iv 6 12 " . . lu2,s27
" »" - 1" ‘ i
Ay below 6 ., ' . . 968,000
»

in di rer trees will be 02 x
the growth in dinmeter of lhf‘ larger X

L hrd o‘;’um o(,!o?,c.;:.::ﬂ:wi:r?hu! time the trees of (lass 11, now lttlie::g:r:n ‘t:
gf.";\?”mi; sz'ﬂmﬂer will be replaced by those in Cll"‘: HI :di(.h:‘it;:nybmn refore be

or h i ined the exploitable r.
remared, 'M“:x Ofm ;”:r::::len;l(t;:;nfnly: unlel:a fellsd while still l;(el&w l:xec"::
P e ey il Wi, by, e
! theoretically fell in the en f . l

:'up.:dil'l‘l‘::n‘l'll‘:;?l.r’eu n'w: in Clusses 1 and 11, that is to say, 24,741 + 17,887
the possitibty,

grioe _ o ) ar.
43,605 trees or at the rate of ~ L == 1,420 trees a year

i %s it has heen assumed that

e preceding remarss 1 b

the Ic[:-o;:hcoslaim aaau”icie‘ncy ofj(’) rt:c::noi{)léhe n)l:sut’e;faiql?e
e : / ‘ ’

clnsses. But in a forest wher i for cxample, most of, the
mature or are approaciing 3

t;‘eez;a:gmon of crops which have not heen worked or have

hor uch under-worked—fellings determined in this }nanlt)le:

:ﬁﬁ? remove in a single period not the possibility bu

practically the whole forest capital.

i i tice to base the
ia it has sometimes been the prae )

) -Iu';n{i':)tmo:) the number of trees already e)‘&p'luuable, mlxd
to lL it the annual fellings to this numbcr. divided by the
:\‘:n:x‘ll)‘cr of vears in which all the su'zlulls in ghe tllmext zli‘l))::;

- " . N l
i will become exploitable, 1us, in
zlxz:::)al: the annual fellings might be limited to 24,741
divided by 30, or to 825 trees.

In other cases, where the younger Iage-(i-)lasgesnz;t;(ie vs:dfﬁ::ltﬂll)t\:
' sented, the possibility has bce : \
:iviv?(ﬁll}grig;eexploituble tlx)':es together with a proportion of
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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 rude
fashion. Supposing that the ages are evenly graduated,
the average number of trees that can attain cxploitable
dimensions each year in the immediate future is the total
number in Class I (the sizo-class next helow that of which
all the trees are exploitable) divided by the number of years
required for trees of the lowest dimensions of this cliss to
become exploitable. ‘Lhis is then the possibility of the crop
for the time being ; and 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 trecs in Class 11 may bhe
compared with those in the lower and higher classes, Finally,
as regards the sufficiency or insufliciency of the stock already
exploitable, it must be remembered that, in a normal forest in
which the age-classes nccupied equal areas, there would be no
trees above the exploitable size on the ground immediately
nfter a felling, and only one year’s gronth immediately before
the next felling. In a solection-worked forest, owing to the
trees of different ages being distributed all over the area,
this would only be thic case where the whole area of the forest
was worked over each year.  Ordinarily, however, ag already
explained, the entire forest is gone overin a number of years;
and consequently it is only on the portion of the area felled
over twelve months 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 fe?ling rotation. Knowing, therefore, the number of
trees of Class I which annually attain exploitable dimensions,
we can calculate the normai exploitable stock and thus ascer.
tain whether the actual exploitablestock is sufficient, insuffj.
cient or superabundant relatively tothe stock in Class II. I
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 uormal pos-
sibility should be removed.

Thocxuhndy taken as an example will serve to illnstrate this method of
analyais. ¢ vamber of treee bulow exploitable diwensions, 18 to 24 inches in
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grea 24 inches
i mber of trees (the 24,741 trees over i
giunetﬂ;. be(;ag lxz'l%gz;l}l:? whi::?:tc:z attain explnihb{)o dm?](jnfcl‘«eu;u ‘l?)“hthyem;'?o;lels
inyg already e P - em . — Ot .. Thisx number, divide: .
imediate future 12 lt.5111'13";:5‘9;':00‘0“1& give the average unnuu{productlou of
wrea of the forest cipic l'nis area to be 1,200 acres, the average anuua

“l”°i“.b]e trecs por .c’i:l beA?'::;::—"l“E.’}"lzh‘s troes. It wounld be po~3ﬁblc ;.o cIOfxnp;«}:;e
B e e it e 'U; nt\n-:‘nil‘ui!'nr forests, and thus to z\scu'\am] .‘: ?;!;:;‘,u,,g
this figure with that o below what it enght to be. We will snppose t rat § s found
llml“cuon. was .b"-"‘ orf t 1t would tollow that the forest in d('hf:l(‘llt n b t .
e ey o 14 appear of Class 111, as the mumber n{nbont t l(: mmli
e . v, A arin rough approzimstion vnly is possible) to he we
e i o o o l-j)Pz'lm V. It may, therefore, bo accepted that d'nrmlg (t‘l'e
reprosented, and 'ot ‘(r)::uvears until the crops of Class IV begin to be explm.!all. e, 13
ol l‘”.umﬂ e with ml;tiun; but that the erop will bv.th.eroa.fter l'a.lr y obool:x
ﬁi}altmg:fmn“:: l:t:‘:::;ﬂ normal. This iuterml1 of 6O yeurs is in fact 8 preparatory
o i ] Fisi ian is requied. ) .
L A A i e S
a regndﬁl:'le'.l: ullu‘!iv.-I: adopted to be a very long, ray 3u '\;(lﬂrr'&":g ‘;‘gver’
et o aabdi jed iuto 30 portions ench Xll‘Pfoxm‘:ltcl\' equal in. ‘l[{lA .omethin
T e il b from Cla=x 11 into Clans I and become exploita ble som . g
ar ther: would Pﬂ“o“ '?,::e.thirtieth of the area A0=1Y trees. (;ns:;ll.ue:m{.
i z’nu“;&\"ﬁb:-m ::e commencement of the second felling rotation and e ,
immediately )

the exploitable stock va the ground would be :—

. 30% 19 tiees,
On the area felled over 3;1 years before 20x19 ,,

" N " 28 " 2vx19
" " " ete., efc,
el 2 " 2x19
- . :: 1 " 1x19
" "

Th t ‘ll numbel (Jf cxpluilab\e trees ‘L'ft ﬂtﬂlldil\" '()\l‘d tl.crefore be—'
@& 1o b4
lJ X (3” + 29 + et - + 1) —_ 8,830 {rees,

Therefore the surplos stock is 24,741 — 8,835 = 15,806 trees.

ive i : II and I1J, this {!urpluu
cloctive in "“e:;l(:i\’(‘:::’;‘tinn. to be utilired during the

rmivsible
t id, thewefore, be only perminsib
hul -l::ll: each yeur or, in sll, 266 + 696

rop is d i

:.,ll‘“:;:'::;::”c:n Pbe pvem;::; in ;l)

wry peniod of GO vears.

:)h;"lel olfblﬂh;ip-':‘arb‘.‘:r::!ﬁ‘; tre-s of the surp
L . 0

= asimum rach vear 8] £ the stock alrcady exploitable,
- &E]!h?(::going Sl e l“'kﬁzl'ﬁ":;::sei"nOClua IT1 is normal.  But suppose

« on the assuinption that the stoc o reatie cach vear, ity 5T, in ppose

3 beroming )
the umlln‘“m:l“'c‘i!l’f: :fhti:(lr:buuld annually be about one tree an acre or 1,200 trees
the norma! productic

n.l "ASe L4 v (s d

1 it Wuu‘d bl' debit.blr to prnu-r\‘e on :h. .Iground a coir s pon mg
: b fo (e © i i ati f 3U years . { 30 29 + e 1 } =
stock which would be, with a fadling rotation o y v 30 L + ¥l
__ﬂ N — l?\ (KT 1% “(:h! aguin il \\'Ollld only be permlulb o 10 fe
1 30 +4+1 },’ v

i e preparas
4.7 §,601) — i) = 142 trees of the surplns ““c‘("rm'hlisy)((‘}"—dl:l::& t;noop"e}: -

(24,741 18, 1 the fellings wouli be reduced to 102 + | = about 700 tr s

i/ W“’d.i ¥ e ht ebe that the exp‘.mublr -!uck is dtﬁcunt.d e oy

yar.“Aglm l-xll,l‘?-ﬂ instead of 24,541 exploitable trees, an

we will auppose,

ore 14 be very deficient in mature
were, 8s in the last case, 15,000 1rves, the tor t':lte \:3::“ b o be angmented by the

{ 60 years, the exploita shou)
-Mknnoe. I 3 t the rate —o— = 231 trees a year.
diffe 18,600 — 4,741 = 13,858 trees, or & e :;,w o S
In such & case,

in € I remai
the number of trees in Class g the L S
then sbuut 596
ought not to be felied each year more
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to replace tin ’
morepu: le:::il:‘: Z ‘.""I‘,"Yh"" telled, s0 a8 to enable the torest always to remain in
S€ e COndILIon a8 g ot ls it capability of furnishing a given vumier

of trees.
€.!(‘lellmgtt lu'mted l?y relgtive proportion.— This methed s
dbaseteru;;x[xmctglmdfext'zl\tmns similar to those which influence the
ation of the possibility wrular high f
posed of properly .r:rul(luaml w\n(:fs f:faui"“ hu'f‘ 10111‘('518. < up
pe erly grad feries ol crops ol 1 ages up
Th;:lec:]r:;,mb:rOtl}mis (-olmprxsc-d 1in the normal rumtionl
* LTOps may be classed under one of three ore .
of which would obviously m-ti:l one of three groups, each
. AN ‘e .

aren, b ot py one-third of the total

I— - i
Fuzll aged’ crops, of which the ages will range
;)“ nwards to two-thirds of the total number

S ”1' years comprised in the exploitable nge.
) c; tum-azed crops, of which the ages will range
rom two-thirds to one-thi | ‘
) : -third the numbe
Ty years in that ace, ool
—~—Young crops, :1gml less than one-third the num-
ber of years in the exploitable age.

It is evident that, i
. 1at, in i '
in which the ¢lements ot?;:ﬁ:ﬂ::i(l;llngz];gorut BOIStOCke;l '
e clem : ' ire everywhere identi-
:31-’118 ::stmmd yield will be assured if each group is in its
fur explg(i.t';%rlztcgg dur'l;;g one-third the number of years in
j ‘ e. 1e annual yield can theref
\ e age. srefore b
:ilfeu;:‘xlxlmcd !l)) dividing the volume of material contained is
-aged crops, with the addition, if 8 i
the . | , possible, of its
;xl:c;:lren:lnitrdupf t(l) the ulme of felling, by the numln-r’nf years
-third of the exploitable age.  Whe ‘
e : age. 'n a forest does
contain crops of all ages coveri . > e
s covering equal areas, it
of . ¢ s may be
:\::fs:k::ry to make :)r:n..sh‘rs from one group to anothe{ 80
2 areas to be exploited in e interv ay
equalinnd. l in equal iutervals may be
I .
foresi ft;:' aiqm{i?lllnr be.?ubstltutml a selection-worked high
] YON i i i
irregularity of the {:;t-:r)ht;:) l:ﬁt;\_ntlmp‘ml!ng tlml apparent
£ Y ) stinguish in it these three
g:))ups, l:mmcl), of full-aged, medium-aged and young
ps. Ext the areas respectively stockoed with these three
groups, matgad of forming compact blocks, are scattered and
;ntermxxed in the most irregular manner throughout the
orest. It is usually impossible to aseortain what area each
tgt:'tmp occupies ; so that it is necessary to determine whether
e volumes of material in each group are in normal proe
portion to each other. It has been ascortained that, in 8

91

est divided as explained above

into three age-groups, the volume of material in the crops
of the sccond group is equal to three-fifths of the volume of
the crops in the first group.®

Therefore, whenever In a solection-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
hizh forest; and if it is arranged to exploit the group of
full-aged trees in one-third of the number of years corres-
ponding 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 trecs, and thus prescribe the
maximum size for trees in the groups of medium-aged and
voung crops. Usually the operation can be still further
simplified by determining the size corresponding to the age
of exploitability, aud 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 vield of selection-worked forests.
First, the age of exploitability and the circumference or
diameter corresponding to it should be determined. Next,
a valuation survey should be made, and the trees and their

volumes classed as follows : —
I.—1In the gronp of full.-azed crops—when they are
more than two-thirds the size of the exploit-

able tree.

normaliy.stocked hizh for

That this ts very api? vituate ¥ correel may be secn from fig. 1 by sctually counting
the rectangles representin f the 1 rodaction, o in & similur figure by assoming the averago
annual growth peraacre b be uriferm and equal from year Lo year, 1f a be the nres, o the
average anuual production fer ucit of are, and » the number of years in the expluitable

age, the volume of wood 10 the first group would be—

dov 4 or r: and in the second group

fortiny, s

2

Volume of wood iu first group 1+1
H =8
0%\ aluwe of wood iu sceond groop ™ 1 + s
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Pollings limited by the productive capacity of the soil.—The
method last described meets the difficulty, so frequent in
India, involved in caleulating the possibility of a mixed cro
containing only one or two suleable species, such as the teaﬁ
forests of Burma, the deodar forests of the Himalaga, and
many others. The more aceurate methods employed in
European forestry are not intended for such forests, und it is
a question whether they can be made use of except where
the whole crop is saleable,

The most common of these European methods consists in

determining the number of trees to be felled by estin.ating
the production of the soil. The rumber is, if possible, detere
mined by ascertaining the mean increment of a complete
crop of the exploitable age on the same kind of soil, and b

dividing this increment by the volume of an average tree of
the exploitabie size.

Thus, if the average annual {noducﬁnn of the woil were 19 cubic feet per acre,
and the volume of an average expluitable tree 60 cubic feet, the possibiiity wouid be
fzed at two trevs per acre per annuum,

As, however, each portion of the forest might not be able
to furnish per acre the number of exploitable trees so deter-
mined, no minimum girth limit is fixed wijth regard to the
trees to be felled. Ia this way, a quantity of materia) less
than the possibility is removed from thoge portions of the
forest which are deficient in large troes; while, where the
exploitable stems aro in excess, the possibility is, for the

time being, exceeded. 'The result is the ultimate regulari.
sation of the crop as a whole,

The method may best be explained by an example. Lot ux suppose that the
forest which it is wished to organize by the selection methol, and the possibility of
which has to be ascertained, consists of 1,810 acres of

mized conifers and vaks, all
being saleable. We will aleo suppose that an enumeration of the trees has been made,

and 1hat the forest has been found to contaia 263,520 stens of all sires and apes, the
proportion between the two wpecics being WU fire to 10 onks; alse tual the average
Bumbr of stews of all ages por acre is 146 aa fullows : —
Bmall trees under 12* in diameter .
Mediom-sized trees 127 to 24" in diameter
Expluitable trees vver 24° o diameter

- . . M
. . . 8

Total stems per acre . 148

nnh
The production of the soil ran be ronghly estimated as follows [t may be ap-

sumed that the same kind of soil, when fully cropped with trees of & certain specing,
produces a constant wyuantity of material

per unit of area each vear, Suppase that
a fir tree of two feet in diameter is uploitnb‘r. and that by eXpetituents in the furemt
18 has been shown that & tree of this size roquires & citcular apace of 25 foot acrves.
Wae will also assume that it has been determined that the mran voinme of wood jn e
tyPical fir of the above dimensions is 135 cubie fect, and that the tre- requires 180
years to mrtain the dianmeter stated. The productive enpacity or capability of the soil
will be as follows ; —
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. i
The number of trees of the expluitable seize that can grow on one sore w

! , ill be
squars fect 1o cne acre 4350 = 70 tree-, aud the volume «f wood w

o= s b Te(:xub'lhis is the growth of 150 yemrs. The average wmean
70 x 183 = 9,450 cubice .

S 53 eubic feot.
,crefore, amounts to 0 = .03 cu © feo .
rate of giowth in exceetingly _dnh(c}u t, ,:(‘)‘ o {2
. Y e arowth ¢
v, e . of the inequaslities in th
i i .oenrately, because ¢ i e
oL AR Aaouwir existence.  Bat this is no “‘l"son _f:r It i hardly
the trees ot A king due ailowances for l»lol-ab ¢ erlo,iwlinn-wulked
oty xi:lcd n the neighbourbood of the we tion-worked
b eent of the same species a:id gm.uq:;gm:: i
i it could be determine
r: ive capacity of the =0 d'more eauily und
eonditions, the [:rudn.cll:\ cf(:Tli:g and cubing the wood upon }. h;:)i:d, rea. Moreover
e -cc’li:‘nc" :u‘rtam frion a regalar erop of the , .
i to e N
it would be possible

. . mne acro.
. rew at the same tine on ¢ 3 ds, occue
tlp‘od‘hlc t.n-vu that c‘nu g' cited as an example, the un-n'of the Ma“k'[?i“,n;,,‘ro(],“cti\'e
Returning tolho; orﬂ‘_\.mx;inv'* Ly survey to be 210 lrn-ﬁ."e L },roduc-
!md’kd h"d";"'- - h;(t‘;‘.us ve reduced to 1,600 .‘crc”t'_““‘fl "‘tl“ '_’_Y“?JU 800 cubic feet.
ed surface w.u W Lok x 63 enbie feet = b
then be 1, . of this volume—which is by
tion uf the whole area wou -ribe the removal annually of | ing that the
We might stop here :;‘: f:m preduction—frotn the r;\il{e.:rex;:li\fmae o ihe
assumption 'qu.l . Lo sau.e qumnlil,\' and thus repair tn‘o on riions trees of every
forest would produce ¢ "u-d and contained in the necessary l,:odpo But such a state
newe ’:]“fd y fmro“tl:z no hrm would result fﬂ:,’ln tth" l"'r..“c‘:lr;‘how fur the notual
ize an. ol g ' it ix impossible to sa)
:( things is not often f:]""t'i‘;l;,.-nill.ellwr t}E:m ae, for m,.tanoe’(.x; n::ﬂ‘luzzt'.‘ nd“;l:ll:;
ot i i e e i 2 e g
of treed o ; ired for the trees of the uext (say taye are sufficient
b un:;l u::tpl‘;im;:?:uemiom ; that the trees of the next lower stay
attain the

M . . . ct' n
in their "".nlk and ‘:(‘l):mfnre be fized in numLclr _of‘t;eea. QYTPZ?;!\{::l i?l:!’g::near
The yielG mast 1as , and an exploituble fir tree v > a1
d the soil bemg » mxbll;;m:g‘iecr fge::;. (hl- ﬂllnllul ,\'irld of ef'l‘}l ucrl'l. )’_::;:?xw;"&;
haviog » \'Oll;lff ofl. jor lbf: entire wooded ares, the snnual yield / !
63-'?'35:” 1. AN i
i : ; i read
= 763 exploitatle ‘|’Imbc impowsible, without great loss undw '"c‘i)l':v::;:t::o'. tt‘;ne:ffor&
It .'“ld e, er the entire ares of the forest. We w a. and that ten years
the f:}l‘mp c:lhf’,ﬁ;;:-n limited 10 one-tenth of hlbe pn:;l::;n- k% we have assume
that anun - jve follings in the sam - el
b et s e g L R e werig
. ' il felled by the seleo K o ake."
* Ench year t}w::::rl':’:"f*'um forest, 752 treen, mz.:dd'h. ﬁtnizn(li?‘ o:oupe the
“"P: o‘f‘:;c-.l::\: lthe sise of the trees felled ne«'%ib_e S;Lof't};: farpont treos. ty. come
o i d then a suflicien !
drad or dying treos are fle"'dv‘:‘?-!l: .l:‘l nu‘cn« should be eu:emlt‘fl- Thln. -y",‘::: :))!f ;.ll?:
g"'" the prescribad ';,“mi:-"w!u}e strietly limiting the number, is oha-ac “’f”;‘ o arest
xing any limit to ‘f‘ -tin‘n of wiich the erops, in the poorer purtions o il‘l‘conllu;
me'hid by t‘he ll’!"i"f? cre the trees are small, the same nnmber of stems ‘:ar Solume
will become richer ood .“.. Lile, whe e the erop is rich in large trees, ‘l')‘or;‘mo uniform
a Jess volume of II‘ ,rod'ucgi(,n 'will be felled. Lhe erop w;lldu;:ld.fno average age of
::“ t)’:;u:o:::l.m‘u-um the norual state }:’ft otlllt‘ :':PJ'"" wive in order to attain
roug s e nnmber of vears that the t o danger
180 years, ‘.huch * u;llwm::-l:ml;ﬂ‘l' l'l.l‘loi“bl” ize. .lhv”o '”lb uf.“l:l’l‘(i i‘l)leo:e portion
2 f:;l‘ ll’?e(%um":lg:rbcing felied at ouce, because all will not be fo
of all the large .
of trecs in each
of the rop. ination of the valuation survey '“""i' of '}:‘eh:‘::"!‘»:rn exploited ; for
Ao cxattin the averagze age or size ",'h‘ch h'»c'l indi-ate whether or not
ige clhes e ive will be 1are. Tha record will also readily indi e, vt Dot
trees sbore his ;‘::c'vluiou size classes in numbers sufficicnt, as fur as can e judg
there are trees 01 Lh

annual production of cach acre, ti
1o » selection-werked forest the

ing to estimate the gros
saary Lo state lb‘nl if
:’:::n N {nﬂute reguiar high for
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II.—In .tlfe group of medium-aged crops—when the
are between oue and two-thirds that size d

There is usually no need to ' i
be placed in the group of youngczl;:;):.hc frees mhich should
totaIlf, “l'hcn the classification is effected
tot: tovtc:)‘lu‘t.lcl):l_ui:f ‘tt.'ccs.]l.u. class Tis wreater by two-thirds than
s e (h(» inc s 11, it may be assumed that the
s are | fmx; ug}r'nml Proportion.  In this case, it will be
bo asreg G o “()_'".t] }ix_'vcv.dcs that a sustained vield will
the Tall sren the Is)dbiSl‘:]' ‘llty is ca]cul:qtod from the volume of
the fu exk;loitabl{t . vi Lé. by one-third the number of years
norexploital nge.] Since no allowance is made for the
o pement, i n:\;:{); y .I)lv assumed that the yield so cal-
the possibliry reduced in subscquent revisions of

umegtz)tf :&'ﬁ ':””';'ml Il"’“gﬂrﬁnn of 5 o 3, Letween the vol
-aged and mediume-aged er i N
found to exist iu India. There lﬁng-clisf' will not often be

, 1t is found that the

() excess of full-aged crops, or
(%) excess of middle-aged crops.

Where the volume of the old ero

the condition of the smalle ps is abnormally large

: o the st trees in the full.age
w!‘i‘l:)]ulgeb(;)f:(?[?(ltl-nl(ldt with a view to ascertaining !\’\ﬁ\:&hc:t?!i):
iy pras (.r: le to keeR these stems standing till the
paedium ag pn"iops afrelrxplmted. If it appears that this can
ne groni) ", mediz of the full-aged crops should be placed in
bo soaeth oy med m-aged crops.  In other words, it should
by songit to mal e good the deficiency of medium-aged cro

8 a given amount of wood from the full-ag%d crope.

“’ .
shou]dhle:;e“ttl.:tvtnlume of medium.aged crops is in excess, it
aged co sined whether the largest trees in the medium-
aged cr })feugnnot be exploited during the period assigned
mg of the full-aged crops, and it should ‘men

be sought t i
oy oSt 0 supply the deficiency of full-nged crops by

When the possibilit i
‘ : y has heen determined, th
il;zrfe:)lmghmtatmn', during which the whole fo;os:zi}?rl‘)fth ::
¥ the selection fellings, should be fixed. In the pre-

sent case it should, however, | i
. ’ s € 3, o
of one-third of the exploitable ng::).n ¢-third or a sub-multiple
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termining the possibiiity of selection

To this method of de :
ing advantages ave ascribed :—

worked high forests the follow
orsibility to be fixed according to

(a) Tt allows the p . ] rdi
casion of each revision of

the state of the erops on the oc
the working-plan.

(b) 1t tends to introduce the
tween the different age-classes or gize-classes of trees.

(c) 1t helps to sccure a sustained yield, so far as the
composition of the forest renders this possible.

Fellings limited by proportionat
determining sclection feilings by volume of material, known
in France as the systéme Masgson, is lased on the assumption
that as, in a high forest worked by the regular pnethod, a
definite proportion of the crop on the gr.mmd’ is always
felled, %0, in & selection-worked forest, by invariably limit.
ing the fellings toa certain percentage of the volume of the
crop the fellings may be kept within the possibility,

normal proportion be-

o volume.—This method of

ApiIving this thearem to a “£.irly homogencons fir forest, containing a wocded

ateaol J. v aens in which the averuge annual production or cajability of the soil
has been ascertained, in the mann.x explained ut page 89 to be 63 cubic feet of wood

r acre & 1ear, and a-suming that the foreat is worked by the regular method on
s 1otat-on «f 150 vears, eact acre would yr. ducs doring the rotation 15X 63=26.450

cubic feet, and the volome of wo d .tan time duwing this rtstion would, on the
whole area, be one-lalf of v 0¥ a.450 or 7.550,000 cubic fert.  Now, the area of
the fotest being 1,6400 wrres and the natber of vears in the rotstion 150 yesrs, the
vize of the aunual cowpes (the forest Leing worked by the regular wethod) would

be 1,600 4 150 = 1066 or 10§ acres. and the volume of material felled each year
would be 101 X 9 450 cubie feet = 100,800 cubic feot, or 143 per cent. of the tutal
material in the whale forest.

Similarly. were the rotation redaced to 100 venrs, the volnme of woed on the
groand would be (83 x lou x Loo) 4 2 = 5,04 0ik) cubie fect; while the materisl
removed at +ach felling. made on an area of 1,610 = 100 = 14 ncres, would still
be 16 x 83 x 100 = XL cubic feet. In this case, 2 per cent. of the material on
the und wiuald be felled.

erefore, in a high forest worked by the reguler method, there is a fixed pro-

jon, depending on the length of the rot.tion, bitween the vilume of material

elled each ye.r and th- total volume of material or Lhe wood capital of <he

forest. This projorticn, following a gencral law, varies mversely us the length of the
rotatics ; that is to say, it is highes an the rotation is horter and rice verad.

Let us snppose that it is wished 10 wacertam by the voluwmetrie wethod the
poasitality of the fir torest of 1600 aeres. cxdiuding blanks, for which it bas been
sacertained that the pr.d: ctive power of the soil ix €3 cubie feet of woud a year.
Let us aleo asrutie that the explo talle size of the drees is 3 feet in diameter, and that
it nires on an aversge 150 vears for the trees to attain that dimension.

tnder .hede conditions the material on the ground being, s stated,
(150 x 63 x 1,600) + 2 = 7.500,000 cubic feet, and the size of the sunual eoupes
being 1,600 = 150 = 10} acres, ther- would e felled esch year 10§ X 63 x 160 =
100,800 cubic feet of wood, or 1© 3 per cent. of the totsl materinl on the ground. On
the amsuption that, were the forest worked by the selection method, an equivalent
vield could be obtained. it would be pessible, without ex-ecding the capability, to fell
1-33 of the material on the entire arcs, or 133 jer cent. of the waterial un ove-
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lentb Of thd Area, E't‘ly ten years. W ¢ may suppose “ilt "ul“bel Uf Vvears (o b' -‘l.

interval between the 1

i suece-sive fellings } .

Imtersal brtw on the same area and the f. ivi

o e cm:;::“ror‘ we Ay take as mavy times 1 33 per‘ren: f,fn:;:t o J"“dtd

wo d eapital w;ilbe f‘\era? m};h_-- interval Detween the ancesnive l'clline ."m‘\(‘.rul he

some of the c.-mlmr;me:::u w';}{,gbh‘-l.thl"'_‘"‘l evenly distributed ""“‘E the }"; u‘w

there wonld y ~ iobe rich ain wmaterial and som - > voas

cent. of the xt)::t:er‘i!:{"b" ;.‘Ploltal successively in rach conp. i';n l:l:rluk‘;g"y"t

as to felt u-wll-\-‘ TiN) %mn) «!‘r:;;i Kfr“l:n If mtfiuu! b T i ﬁlt":: b:‘p:

2 iy SN, “leet of wood ., 1t the 13 '

m a eoupe N L the 13 por e -
exceeded the allotted totsl voluine of 1wy "Eﬂ c:t 'i’:-rl‘-’i ”‘“;."‘""1“1

X e feet, the murplus

would be lefr for s i
good from the nctxk'lhc .t:;}.l".)wm[g years if Jeas, the volune preserived weuld Le wad
would alwavs bear a ﬁn;l"-t S manner what was feiled in a4 eom t‘x"‘ N
ted ratio to - what existed in that con Pattu ent 1{1"" "";;‘t
. B ity 1t 8

tinh cagpartin-ne - k ] h
I3 1% more W-illl‘l b‘ t 'rou s
A . 4 AKel the 0r ;0w ¢ the outlurn
COUld Telala Khv} sanie from year to year ' ' b l.- ' l“: h

Neat and i
the cn;)nhilitlyexna:ytv ill; tehls.volimwtric method of calculating
] Jiy 4 earin theory t‘ R
backs to - appearin | ¥, there are several draw.
1t is CQ,.;FE,H;“N““[{‘P[’l‘cat“’“a especially in Indian for:::‘;
‘ superior to othep c . * S
» methods that it s
an abs 1y . s, In that it seeure
India ;solo‘;tt( Iy equal outturn from vear to vear : but fhi"lfs
(W ‘ . v, D s 1n
On ‘the Oth,.lr :;”m‘lm?t' of t"oi“l"“"m"('l,\' small ’impnrlance
B not afone re Yeae 1 . °
based on exac ro equires nice caleulatic
o Thes z:(;lc;t_ongmvmtno.n'nnd measurement of the “1'1:1):
g crop—and this difficult and expensive undeftuking

must be ated periodi i
repeated periodically— but it also necessitates fells

ings entailing st caref isi
side‘illm c.,upe:’ofntll(::yzsl-,"ml supervision being made out-
_together the method is ir ia i i
I:{;cril:]nngtfthe _mpahility by nlunlnlll;‘(l':'a o‘;'{:-:::r txlthal;i:f
take in cqlc‘:lllmtt'mg the production of the soil—alwyavs ;
Quih appe;u' inatll‘]”x‘ to ma’kc practically, however sim;;le it
may appear in cory—would, under the volumetrie method
ormmen jurious effect on the crop. This, as already
expli ﬁxédta'l}nl()t occur where the number of trees hy
been fixed ):t\_xt \(t)ut limit as to size; for if the possibilitns
era _over. cm;t::\”;(ll, :lrln:lllerl trees, and consequently a lesi
forelst, w(})uld ool an the caleulated capability of the
It will be observed that the last t
it ve . wo meth -
alln;?;cs ti:;: tcr:{)ahxht)r are based on the assﬁ(rl::pt(;f)nd(;tl?:t
ol sizes of arts are §alenble, and that the forests to whicl
the methods : .(f applied are in the normal condition (’;
selection trcef (émpﬁ; that is to say, vonmiuiug a com )leote
series of | 'Ib'l? all ages scattered irregularly Over' oy
gntire ar in. . "l rel are, howeverz comparatively few fomt:
orndia t‘;] i h these two conditions are found to co-exi
re the demand is good, the forests have for tht;e;lc::é
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art been so overfelled and mal-treated that they contain
rittle or no sound mature stock ; and where the crops have
not been mal-treated, there is generally no demand for any
but the principal species.
Length of the felling rotation in selection-worked forests.—
It will have been seen that the application of the possibility
involves the determination of the felling rotation ; and, in
fact, the first step towards introducing order in the working
consists in restricting the locality to be worked over each
vear 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 elfective supervision of the work ; and to ren-
der the extraction of produce casier 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 nllowed to elapse between succes-
sive 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 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 constructidn as possible, be a sub-
multiple of the exploitable agye. This can easily be done
by slightly enhancing or reducing the calculated exploitable
aze. There is nothing wrong in such an adjustment ; for
it is ridiculous to suppose that the calculated rate of growth

is so accurate that a variation of a few years cither way will
make any material difference.
Within limits, it is a matter of comparatively small im-
rtance from a sylvicultural point of view at what intervals
of time follings 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
er unit of aren; while the crop has a shortfer time in which
to recover from any injurious effects attributable to the
operation of felling. Practical considerations, as regards
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transport isi
» supervision, ete., sho
A ; . uld, for th
;]"lenvz tth? question. The interval shm:'l(;3 l‘;znls:fn:art, d‘;te"‘
. e
repetitio:xnjufryf tlo.the crop as a whole from the too r}(;Lxgl\ t‘:
betitior ;)t ellings in the samo area, and should bcq u;f‘“
o] f:im:;o Ito enable dead or dying trees to he rvmov:lu in
gon Hme. m:\s slomol Indian working-plans as long an i:)tvm
vala th'myl‘.) 1as been adopted.  Usually, howe ver o
L} s Tye N 0 ) ‘ ' ’ ’ '
H evg; 1; )l.(l)rr: Is taken ; and, where the dv;n':ll?«:
mse, shorter intery: ted w
advantage interval may be adopted with

This detevminati
on of the rotati :
of the furest i i’ tation of the fellings an. . .
the apphication ot Ghrh in eential to methedical ] the corresponding division
orrarn coltural :ult 0 ._-lectmu method has merely cun:i;trdr: 'o';:° cases, in _lndiu,
es without any annual coupes. Sueh l"lﬂt':ni'u” ‘rrwnpnon of
e poing @ !h.y

do not serve wt

! rve what onght to b ir chic

into the workiug. g e their chicf purpose, namety, the introduction of e
T

Selecti i .
scribed fnl:?mf;lg:%f{;g he f‘i“”m should always be pre
. co o i Lo -
period they should pass o o ‘lu' felling rotations, as in that
cirele, ver the whole area of the working.
The area t
* 0 2k : .
described for sim};:‘lnt‘g«\)e)n iee hland is determined, ns has been
. H nee Tvids . .
1nto as many areas 0; I) » bY dl‘“‘h“g the wnl‘l\‘lll‘.,’.mrc]e
years or periods of equal forest resources us there are
however, this diff. years in the felling rotation. There i
tanee in : crence that these areas are of 18,
‘¢ Ina mixed erop for whicl s are often, for ins.
exploited—excecdingl ich one species out of many s
contiining a ny ']l“ y large; so that instead of cach bl.()ck
cases, includ mber of coupes, cach coupe may, i
; l‘i ¢ Ul( € a number of blocks ’ y» 10 some
e order of the f8llj is
selestin Ings is of less im :
sele: on methol of treatment than in 'mvl())(;lrh‘ince in the
ever, generally be conveni an) wr, It will,
reasons for adowt; nvenient—and there will rarely be
should follow on PUng another course—that the fellings
Whatever svitanother In regular order on the ground °
possibility, the'f.-‘lallyl be adopted in order to calculate ihe
manner and accord“ngs should be prescribed in a simpl
method. The o ng to the principles of the selecti;:)e
principles general rules for the appiication of tl o
tural lre‘ may, where necessary, be supplemented b ol
R&t:rcrtxptmns for each compartment " y cul-
rene thataﬂxon of an incomplete erop —It is of frequent oc
selection metll(:otdmp fo be dei"lt with is s0 abnormal thatcar;
toit. In such cas pure andsimple, cannot be direetly applied
ses the crop should be subjected to follings
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regulated by cultural rules, in the manner already explained,

until the forest capital has attained tho necessary compo-

sition.
The length of the period in which the resto
generally be determined from an inspectiun of the crop.

the sound stock in the furest, snd a det-rminativn of the rate

principal species, ate required. [In cases of restoration the fellin
Iy limited to the removal of

trees would be made with great moderation, and be strict!
Otherwise, if all trees were

such stems ns were over-mature of spproaching decay.
ght would be defeated becuuse the

removed as they became expluitable, the ohject sou

wood capital on the ground would not inerease. {t is of especial importance to note

thix, be ause by the lapse of time there would be more sound tisex to fell and fewer
d to neglect the unscund.

nnsonnd. There is then temp'ation to tell the sound trees an
This shenld Lo carefuly guarded against if the restoration feliings are to bave the
desired effect.

It not infrequently happens in
for timber is so uncertain and so
in fixed arcas were prescribed in advance the material cut
could not be sold. It has been sometimes sought to get
over this dilficulty by prescribing the areas to be taken in
hand each year, leaving the exccutive officers to make the
felling heavy or light according to the demand at the time.
This, however expedient it may be from a revenuo 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,
having other stoms, 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.

ration may in practice be made oun
At most, an enumeration of
of growth of the
gx of watwre sound

India that the demand
unequai that if fellings

METHOD OF SUCCESSIVE REGENERATION FELLINGS,

General description.—The essential cultural feature of this
H



98

method consists in the gradual removal, by successive fellings
over definite and limited areas, of the crop to be regenerated.
While this rezeneration by successive fellings is proceeding,
the crops which have been or have still to be regenernted
are subjected to cleanings and thinnings. 1he principal or
regeneration fellings are prescribed by volume, that in to
say, the possitility 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,

Possibility : volumetric method.— Formerly the volume of
material to be removed annunlly was determined by the
volumetrioc method, which consists in calculating the total
volume of wood produced in an interval of time equal to
the exploitable age, aud by dividing this total by the number
of years in that age. ‘Lhe method is still sometiwes em-
ployed.

The manner in which the calenlation is eflected may best be explained by an
;;s_mple.. Suppose a forest of 1,600 acres, which it is wished to expluit at 120 years,
flv“ into compartments or onitural subdivisions each containing a crop of an uni-

orm age. The exploitable age would be divided into, sy, four pericd« of 30 jesrs
each, and the area, procisionally, into four corresponding blocks, the Grst cone

taining the crops above 9U years’ vld, the second those of 6U to 90 years, the third
those of 30 to 60 years, nui the fourth those below 30 years. d

Thos:—
lat Rlock.
Compartments 1 and 8 89 aorer, 18C yoars old.
" 2, 3, 5 184, 20 T,
» 4 and 9 68, 1 .,
» 6 and 11 84 w0,
” 7 “ ” w) L ”

And 30 on for the other blooks. This preparatory clacsification having been effected,
tbc: volume of material in each compaitment is ealeulated, and to this volume ie
sdiied the estimated futare increment up to the time when she compartment will be
regenerated, that is to say, 13 years’ growth (the mean of the 30 years during which
all the compartments would be regenerated, some at the b-ginning, some st the
end of the period) for the compartments forming the firet block, 43 years' geowth
for the conpartments forming the second block, 73 for those forming the thiid
block, and 105 fur those in the fourth bloek, thus :—

158 Block, aetual voleme 13,80,000 o 8. estimated
. , 88, . I, growth 18 years, 217,000 ¢ . tofal } $60
ma el 1Y

: * 3,000 .00,
x‘: * " a0 " U 5 13600 4 . lLewiue .
" " 102000 ., " 108, 819000 ,, , 3Me000,
Tolad . 6,070,000 ¢ 08,
e

Consequently, the total volume to be felled dnring the first period of 30 ,

'hi;qxha ealenlations would be revised, is 6,07 0.‘811104-4 = p:.Bl?,BUO cub{e"?ﬂ.m
each year 1,517,500+ 80=50,5x3 cubio feet. The permanent plan would then be drawn
up by ailotting to the first bluck, to te regenerated during the period of 30 years, &
suficimt namber of the compartments containing the oldest crops to furnish, inelod.
inz'l’-tnn inerement, 1,517,500 eubie feet of material, As the compartmerts fempe-
rerily iveluded in the first block will furnish 1,508,000 cubio feet, certain erops
skould now be allutted to the second block instead. There would then be felled each
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year during the period, in the compartments furming the revised first block, 51,583
eubi-feet of material. During the first period, thinnings would be earried out in the
con-partments of the other blicks until the end of the 30 years, when the compart-
menta in the scond block would bo taken in hand and d.alt 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 intro-
duced in the manner of verifying the possibility and in
graduating the age-classes. These modificationsare, however,
too complicated for adoption in this country, where indecd
the method is not generally suitable in present circumstances
owing to its complicated nature, its uncertain re§lxlts, the
frequent revisions necessary, aad above all the irregular
nature of most of the crops dealt with.

Possibility : 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 num-
ber of equi-productive blocks, and the exploitable age into a
similar number of periods during which each block is in
its turn to be regenerated. The yield of that block which is
about to be taken in hand for regeneration is then calculated.

Thus, in the example alroady taken, instead cf calonlsting the future growth of
the crops in all the blacks, and then making transfers from one b_lqck to snother so
as to secure an equal yield throughout, the forest ares is partitioned off into four
blocks, each about 400 acres in ex‘ent or each of equi-productive rescurces.

Thus bloek [ would contain the matnre oropa.
n ., " large pole crops.
nr o, w  Younger pole crops.
IV .. .  younggrowth.

To this partition the size of each block, where the elements of prodnction were not
uniform, would be enlarged or reduced, as the case might be, 20 that all might even-
taally yield sbout the same quaniity of material. The yield of the firat block only
would then be oxlculated. 1his would be done, as in the previous example by addin
to the material on the grouad the estimated growth during half the length of the peric
—in this case clee an 15 y-ars—and by dividing the total so olitained by 30, the nam-
ber of years in the period. The future growth is obvionxly taken as the avernge grow
of the whole for kalf the period only ; because some of the crops would be exploited
at the beginuing and some st the end of the period.

Tho trees m the Llock under regeneration would, as al-
rendy stated, be generally removed gradually in sevgral
successive fellings. The first, tho preparatory or seed felling,

would be mado with the obiect of opening out the canogy 80
H
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as to obtain young secdlings sufficicotly lighted for proper
growth. The extent to which this felling should interrupt
the cover would depend on the species con<tituting the seed-
lings, the nature of the soil, and the climatic conditions.
Where the cover was only slightly interrupted, the felling
would be said to be close; otherwise it would be an open
sced felling. When the crop of seedlines became fuirly
complete, the voung plants, having reached a certain age,
would require more licht, This would be effected by one
or more secondary fellings. A final felling, to remove the
trees not cut in the sccondary 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 fellings the
voung seedlings would be carefully fostered by cleanings.
‘These would be made principally with the object of re-
moving or retarding the upward growth of the more vig-ur-
ous8 but valueless speeies, which nearly always invade the
ground and threaten the existence of the more important
kinds. The cleanings would be followed by thinnings, to be
continued until the crop was almost mature.  In the blocks
containing medium-aged crops not yet under regencration.
thinnings would also be carricd out, aud where, as often
happens, overmature trees were scattered through the erop,
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 gener.
ally with the object of favourising the better trees by the
timely removal of less promising stems.  Thus, in the bloek
to be regenerated in the following period, only dead and
decaying trees would he removed, while in those blocks
which were not to he regenerated for a considerable time,
all trees over a ceitain size or age, up to the limits of the
capability of the forest, might be felled, provided their

removal was sylviculturally desirable in the interests of the
trees of the future.

This is an outline of the manner in which the method of
successive fellings is orzanised when applied to a forest in
which crops of all the different age.classes exXist in the re-
quisite proportions, It rarely happens, even in Europe,
where the forests contain distinct age-classes, that the
method can be directly applied without some Jdeviation from
tke ideally correct or normal treatment. Generally speaking,
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in order to form the periodic blocks of compact shape and
fairly equal arca, it is necessary to include in them crops
which must be regvnemted out .Of l/:eu-'turn so to “'Pmk-
Anexample of such a proceeding is here given bhut obvious-
Iv the variations, which eircumstances may render necessary
in applying the method, are endless.

Example of the goneral workirg scheme for a forest of 1,786 acros, treated anx

high forest by the method of successive fellings and thiunings uuder a rotation «f
150) yoars divided into five periode of 30 years each.
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Working scheme for the first periud of 30 yeirs, 1880 1o 1569

b e

AREA TO BK TAKEN IN HaXD
i

| T Ages of

; | L tie [ Natore of fell.ngs t Remauxe.
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The fellings.—L Lie fellings in this method are prescribed
for one period only. The length of this period, whieh is a
sub-multiple of the exploitable age, should be long enough
for the seedlings of the principal species to establish them-
selves completely.

Except in the modified method subsequently mentioned, the
area to be taken in hand each year or sub-period is not pre.
scribed for the principal fellings. 'T'hese are, it will be seen,

rescribed by volume and may be made wherever required
in any part of the periodic block to be regenerated during the
fir-t period.  Selection fellings and thinnings are prescribed
by area in the usual manner.

The order to e followed and the nature of the fellings to
Lo made require no further oxplanation.

by
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Modifications of the mixed method — Several modifications
have been recently introduced in Frauce into the appli.
cation of the method of successive fellings. The principal
of these consists in the 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 permanent annual coupes as there
are years in the cxploitable age. The coupes are made
fairly equi-productive, by deduction of blanks and by asses-
sing the fertility of the great natural divisions of the
forest in the manner already explained for coppice. The
coupes being formed, the preparatory or sced fellings are
then prescribed Ly area, one of the coupes being taken in
hand each year for this purpose. The same system is
followed with regard to the thinnings and cleanings, which
are made by area in regular 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 scedling crops. These fellings must be regulated
by volume as in the old method, and for this purpose the
coupes in the block under regeneration are grouped together,
and the volume to be felled cach year in this block is then
calculated in the manner already explained.

Application of the method to irregular crops—None of our
Indian forests could be subjected directly, in their present
condition, to the method of successive fellings, 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 {ransform the crop
into one of the type required, that is to 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 toapply. The general working
scheme would bLe framed and the circles and periodic
blooks or coupes corrcsponding to this frame-work swould
be Jaid out.. Until this is done, and the place which each
portion of the forest will occupy in the final scheme is -
known, the cultural rules to be applied to each crop cannot
be prescrihed. The general working scheme gives the order
in which the various portions of the working-circle are {o be
{aken up for transformation during each successive period.
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g?éc l{ﬂrmau:)\n of the working-circles is not a matter of
unohmix{z'xbl "c‘orrcct gradation of ages is by hypothesis
hmobtaina tg. The duration of the provisional plan for the
¥ ation 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 S;I w’t
m:u!d depend on the size of the exploitable trees and mfvt:l:e
:;ezst olf.lt_trlrl(l):'lthi_ The pcrfio«lic bluocks would consist of a few
g atural divisicus of the forest, chosen so as urni
:l.mlre or less equal material during corn-spondi(:wlgug)l-l;:::l':
'l'l)x e periods of the exploitable age. Indeed, t?ne general
;lc”ex;:‘ls L}\sually very obvious and well defined. When it
requirc:] n ; t::;lsel;lm“é!;) u?, u¥o classes of operations will be
lred, Yy ) transformation fellings in the
portions of the forest which are to he firs (r.g- o
(2) modified selection fellings clscw)l(sc?:t regencrated, and

matfll';;l:ransftorlmntnop fellings do not usually differ very
e ty; af nfast n principle, from ordinary successive
markedlylog t‘l?nel:i:;rgmftlf“ execution will depend more
l of the crop, and it will be n
ot s o e e o o e
ccording gularities met with. Whe
it;o?v ;:;nz:l)‘ix:.dz:‘y;; t;;ey will si;nply remo\e tlle‘ ll:amo‘tlr‘g;
\ required, eo as
young growth to den-lo‘:». Where tlxgx)‘e li‘;a;i?tlr:((,)?ugovro b
im:otdh :!r«-:nd;’ established it will be sought to «.;htl:a!i'n
pr]; ar::tcoaon in the ordinary way by successive fellings
fell?uo tryl' 'or seed, secondary and final. ‘The selection.
e :: Oﬂ'tu cam‘ed‘ out in the blocks to bhe regenerated
paver o0 oc a(':'nn? dnthpult y. The trees to be removed will be
thoarem i '“l tr;mmtam themaclves in a sound state untjl
o cropin w x;c 1 they grow reaches its turn for regeneration
i qnesgtione i:ngtlg of the rotation and the rates of growtb;
ploitable. oo ot P?ﬁlly determinable. Thus, whero the ex.
ploitable_sizo of @ trces is 24 inochies in diameter, with
a rotation of 12 z;'g‘ars., and a rate of growth of 10 years for
@ of radial Increase, all trees above 12 inches j
lameter might be felled in blocks or coupes in whi Im o
gznmtmn Iel!mgg will not he made during the folll(;l ire-
ye:rstg while in ‘those blocks which will come uv;dng
omr o .;ay 1:&::, say, .'iu years, only absolutely unsound tl'l':;r
he Toije) Tot recs well over 18 inclies in diameter, would
- The selection fellings would in other res];eot'l be

l lings extends, The me
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conducted as in ordinary selection worked forests regulated
by area according to the cultural wethod.

Yhe transformation fellings would bo regulated by volume
in the mwanner already expluined. The sclection fellings
would, on the contrary, be applicd by area according to cul-
tural 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.

Tilk shoUP METHoD.

General description.—This is merely a modification of the
method of successive fellings. All the ealenlations connected
with the manner of prescribing the possibility, etc., are iden-
tical in the two methods, aud the gradual exposure of the
youug scedlings is secured by means of two or three succes-
sive regencration fellings. These successive fellings are,
however, in the group method all made simultaneously by
groups, that is to say, wherever a patch of scedlings is al-
ready established it isat once exposed in greater or less degree
to the climatic influences, Where seedlings do not eXist, the
cover is opencd 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 regencration having
been determined, this solume is felled by patches or groups
wherevera group of established seedlings exists or is desired.
The patch is then enlarged, or new patches are opencd out
from time to time asthearca covered with established seed-
thod is applied in exactly the same way

as the method of successive fellings, and comprises similar

clearings, thinnings, and selection fellings.

PASTORAL TREATMENT.

Areas to which applicable.—There aro many trec-clad lands
in India under the control of the Forest Department which
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can be profitably utilised only hy the pasturing of cattle, and
which, in the interests of the community, should be devoted
to the production of fodder. Such arcas require, however,
to be placed under forest treatment, with a view to the pre-
servation of the trees whose roots penetrating to deeper and
freshier soil maintain active vegetation in the dry season,
thus enabling the overhead cover to protect and counserve the

shallow-rooted grasses which would otherwise inevitably
succumb,

As cases in whieh the pastoral method may have to Le orgunised, there may be
¢ited those tracts in some of the drier parts of India where the land, except when ir
vigated or adjoining perennial rivers, is unculturable. The rainfal! is insufficient,
and the water level is too far below the surface for any aystemn of well.itrigation to be
profitable.  Cultivation is, therefore, confined to the banks of rivers; Lut, even there,
Eives & poor retqrn. Larze numbers of people, Lhowever, frequently manage to subeist
in these ateas owing to the adlition to their income and teod-supply detived from
their herds and flucks. The<o animals obtain frod from the trees and bushes dutted
about in the uninhabited and uneulturable tiacts away from the rivers, and which
tven in vears of drought, owing to the depth 10 whi'h their roots penetinte in the
soil, yield some leaves which can be used as fodder. In auch cases the grazing lends
are the very life of the people, but should the trees on them disappesr they woold

e almost absolutely barren. It s, therefore, uecessary in the interests nf the
yecple to subject the lands to forest management, snd to restrict grazing so far as
yuay be necessary to ensure the maiotenance of the trees. It lhuufnl not be sought,
bowerer, to prxgnco timber excent such as mar Le yielded by some method of treate
ment that will not interfere with grazing. These lands in many eases orly predace
annually some two or three cubic feet of wood worth not balf as wany arnas. The
Brazing fees, if the nomber of cattle were limited to what the Jands o.uld support,
ynlﬁ:t well bring in as much. Apart however, from consideratirns of State tevenue,
if the namber of people benefited by the grazing, ae compared with the number benes
fited by woud culture, is takes into accouut, the result is wuch in favour of Tastorsl
treatment.

Application of the pastoral method —The freatment 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 areas in the economy of the
oountry. It may be accepted that the greatest quantity of
fodder will be obtained by absolutely closing the area to
cattle grazing and by allowing grass cutting only. Por 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 ene
forcement 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 areas which
it would be impossible to utilise except by cattle grasing.
In such cases it will geverally be poesible to sufficiently
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resirict injury to the trees and to cnsure their reproduction

i by—
and perpetual maintenance by ' ‘
('1) iimitin«_; the number, or the kinds and classes, of

imals grazed ; or ) ] T
annzl‘?)sli:niting’ the period during which grazing is al
lowed ; or

. . 2)

3) comlining (1) and (2). - )

'(Jho first method, where it can be cllectively cfarrll(.d'o(:xt,
is the best— the Lest not merely in the interests o tll)b ‘ei(il
lt'ftion but alo of the animals, which are.(helrc v ‘:);d

y rished, But it requires, as c(n.np.-u-cd w:ﬂn the ttSfac ¢
m::hod a larger and better supervised est:\l.»hshm(-;l ; (::Jler
:Ille smail fers usuaily realised for gazing will rz;,llL yseccond
tl:e expenditure involved. 1n practice, there{fsrc, p;?.rmme

tive, is oftcn efe .
Ithough much less cffective, :
.S':fn:ll:t’?t'neas both methods may be enforced simultaneously, ag

in certain of the Ajmere fnrest.s- that one of the chif canses of the
in this connection tha . d
i %el':l‘i‘:l't:?ll:ni- the smaline.s of tlte‘ fees qh'fﬂﬂl‘lff’;‘fl:‘;z&:ﬁ' :?)t
inforirity of 20 which these fems are collected. The Indian ‘:ﬂtl i: disposal. He
b e amberof his stock wreuiding to 3w mang ill-ted. or half starved
rm is office. a eeps L
ueuslly lets nacare jerform ::;'peod:m.n'ru.i. would nat be the ewe were the
“im.}: ‘:.] t::ic?c:(‘l‘f'hiwh and were the nmnle; ofG;nnnul-cl:ot:)“M"‘ th‘; qr”,.},,g
fres charged sufhieiendly Az tice for Governmen ’
cale i . t a cominon Pptac o ) harged
acrs srictly "‘m‘:y:dto rleul“it to a contractyr «n the co'ndmon Hm: tl.: ig::t:sltnt:cn
vight ""‘ ‘Udlo?i; limitel to a cesrtain mazimom. 1he contme O‘fli" vamber of
rumlua .l-:: m:-’ animsls as possible onb.tlu land. idT::rtfp:f lsdi- bas led
Is o grae W d ear in the more ar 4 ine
e e e ‘ll:d?;ro‘i'n;mingqlh,o grazing areas and fur throwing opn
to meuy p!

gra: meas i ber
i erely tend to incresse the num
Gorrtn e el ing.  Buch ""r:.ﬁnt‘ nnd) even to the detriment of the

i i i thout . :
ol m'uenbl? n;:nm-l-‘.‘ mso'hml; ec:futd:;ngl.t d':m its wplk. 'll.‘e unlymv:nr:o de\‘uu&;:u‘r:
“nl'“. 'unll'i‘u;l; gmﬂo jutensity of the utu‘nghm‘ :m“b:‘;ﬁ.:uke [ Cotatn fo
hat the e ! in charging ruch fe ]
"l:l‘o:‘;‘ l:l'l‘;‘ oe'.:n:“ I?:‘o:'p ::;i; nl:xi:nlcglhnt can bring them in » profit.
whi o

j hod of
‘ bjected to the pastoral method

Auhot“sgll:o:x‘ll:; ?::rso:ll:e({ with a view to the production

tm:g:len it by no means follows that none of the wood proé

3r£od g;l’be'utilsicd. Apart fromthe fodder, a sutpggv o

s:)nll timber can be obtained Ll:y ub(;]fcl‘:rlxliretl;;e r:umber

. ice fellings for instanc, or, ;

'o,? ;:aec‘i? fmte;, over-mature tree can be rc,m(.)]:;z(ll‘ e}:lyt{'nl:li

selection method. It should not, however, be ovei looked fhat

the trentment is primarily intended to fa_voul'~t "~1i(r))ns uo-

tion of fodder not of wo:d. fam: stcf;?in{gf trﬁ; rlt;cos . ot
i i bject of pre

‘becantmgmc:en:lrete};en?ecjhicﬂy ugcfnl for the fodder they
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furnish, either directly in the W)
by the shelter they aiford to the
be found that the djrect profit from genzing is greater than

that which could be obtained under the strictest system of
closure for timber grow ing.

ape of leaves ang twigs or
soil.  In most cases it will

SUPPLEMENTARY FROVISIONS OF A WORKING SCHEME.

Subjects to be dealt with.—T}e 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 artiticially, or valuable species being  introduced
into the erop. It will also generally be necessary to regulnto
the grazing of cattle and the removal of produce by right-
bolders, or of dead and fallen wood and, us a rule, to
provide generally for eertain improvements, such as the
construction of roads or buildings, for fire- protection, ete.

Improvement fellings.—I'hese, if any are to be made, will
bave been indicated with the method of treatment. In all
cases they will be prescribed by area.

Sowings and plantings.—'1 he importance of artificial re.
productiou in the mode of working will be indicated in
the method of treatment on  which the necessity or other-
wise of such operations depends ; hecause reseneration 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 intoa crop will generally
be carried out hy planting,

Regulation of grazing.— Forest grazing in arcas which
bave been permanently set aside for the preduction of wcod
should not be confused with the pastoral method of treatment
already described. The two classes of forests are absolutely
distinci as regards the purpose for which they are managed.
It may be assumed that, as regards tho former arcas, it is
n 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

Decestary or expedient to exclude grazing altogether
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but there should be no room for doubt as

from such arens; the production of wuod is to give

to whether grazingor
way.
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i i interests of the countryv. &
i 1s whick, in the in he Ly o et
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As regards the exclusion of
xelu: goats and it i
ﬁf?vml:(z;t these apl.mgla must necessarily f,lf,cc;«';’,,'g (:,tno:
oo :n are;a;. This is not always possible or mlvis'\blo'
uat is a(;zgn ;]s tl'mt wooded areas within whicl bros'vsia.
animaly o rn' 9\\8(1 cannot be subjected to any re ulng
pethod orest treatment. Money spent on workgs a;
and“} }())rovc!rfent in such areas will generally be o
d the est thing will be to abandon th i Woarral
o e b ¢ area In question
Trees are not safe against inj
. : . st injury from c
:1}:1::‘1. yt(l)l:l,\) "ha‘ve :tnttamcd a sn[’ﬁcieitly consfil(tl:"rea.lflz;eg{;’eetfo "
— a.,ss 10ts to be out ot: reach. Even then dama o
oapx hard); nin\:\gnfrd: reproduchqn, is caused by the trampli .
fod hardening obt e surface-soil. Not merely forests t.%:e )
fore which m've cen felled, but also those which are a) Jat
to enal:‘lee;l’\s 1m.xld gem‘rz.nlly be eclosed to erazine in 0)(()1ut
e 1¢ fsml to attain the condition ‘suitath for rt::
germinati :xol sped. It thus. follows that it is only in forests
g o o l;sm;i(:s?ltxl: cogsulex:nble age that grazing to any
s . Loppice compr d i
;Z:rslg: na%t?, can at the best bcl} only o;u?x:el;;"}::t: ‘i'xe':’mf::d
years strict]lme. Fprests worked by the scloction mgth“lr
duZtid,n is goi);:rpg:kx:?lgc;v-t:r}:l)nhlways c'loml | ponine repr?)(-
impossible, me:ns must be tal?elr‘xreit: St;gée;mm: oo in
%riazmg from certain arcas which are ahout to ?)ee?;"do
beoilg:.z:imlnst grazing can, in the absence of fencing eol::;'.
natumlhbmi yl carried out if the portion closed has 00({
Potural ba tn( z:ncs, such as strecams or deep ravines Il%n
the zp ; alr.u;?,_ for one reason, of closing a;s b} :e
nalu ad sub-divisions of a forest. Blanks requiring to bm :
grazix(:r’ nrt:rr;fto‘n a serious source of diftculty in arens o )(::lr:(;
grazing. 1 ;‘e ')lanks cannot be re-stocked if grazing {vhioh
may indee ave caused the blanks, be not excluded .It will
ecessary in a working-plan to arrange for fenci::g

such areas, or for se i
s, parating by a fon i
forest which are open from thc{se wbic‘;? a::’lo:fmgdoruons ofs

It should not be overlooked

¢ tl ' .
shculfl be lptroduced gradually. ’I"t;xtu:e si::tlf;:l‘ile 't!_nens'ures
g:::t:o:xbof ;._unctnndheipcciully of tact, RBut t‘ueL (;:i':,r‘: ‘[

er the clim i o
Souter | ate, the greator is usually the necessity for

In addition to these measures

offorts

develop the value of the forest produce l:;l ﬁl‘:x o?:i:dt:
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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 graz-
ing was hecause the wood was without value in such out-of-
the-way places ; while forests round Paris have been preserved
because there las always been a good market for their

products.

I+ may not here be out of place to indieate briefly the legal restrictions imponsed
in Europe where the subject of grazing Las long received attention. Tuking France
»s sn example, the rrgulations regarding grazing eontained in the Forest Cude ot
1687 date from very distant times. [n 1541, Francis I. revived the drerees on this
subject, previously in existence, and these were again sanctioned in 1660 in the cele.
brated Forest Ordinance of Uolbert. The presett Forest Regulation on the subject
is merely a repetition of these ancient laws. The tmost important provision in the
old laws consist<d in the power to clo e to all grezing for a definite period certain
portions uf & forest or even the entire area, if such a mensure appenred necesary for

the safety of the forest. Under the existing law, is stesd of closing certain spocified
areas, the arens opsn o grazing. in which ‘he right-holders are aliowed to

are Bied esch year by the Forest Offcers (Articles 67 and 69), as also (Article 71) are
the rosds and paths (by which the snimals grazed are ailowed to pass through the

elosed portion of the forest), the namber and kind of animals which the right-hioliers
are 10 E: permitted to graze, and the time during which they ean be grazed. The
introduction of goats is_absolutely prokibited notwithstanding any title lo the
contrary —Article 78. The same restriotion is placed on she-p; but, in cases where
there are no other means of providing for their support, the Government may permit
eultivators, living on the burders of the forcst, to pasture their anima!s in the portions
open to ositle grazing.
As rfgnh animals other than sheep and goats, the Forest Officers fix the number
that may be grated esch year, and the peri d duiring which grazing sy take plaee.
This number is necessarily proportionate to the ares thrown open (Articles 85, 66 and
68). Right-holders are aliowed to graze animals required for heir 8ond _fide domestio
but not snimals kept for tiade or -pec«ﬁnl jon (Article 70). In order thet

the Yorest (3uands and Inspeotors may be able to recognize them, all animals entitled
te grase in the forests are branded (Articles 73 and 74). The anjmals belonging to

one commaune or group of right holders are all grazel together under one shepherd
In this the modern law has followed ancient

(Article 72) sppointed for that porpose.
regulations, as it sas found that with » number of animals scittered through the
forest supertision becama imporsiile. Repnrate groups of right-holders are not,

Bowever, allowed to umite their eattle under cae shepherd, as t00 great s namber of
soimals grazing together injure the soil.

The shepherds appointed are directly responsible for heaches of the regulations,
or fur injuries done by the aninale in their sharge ; and, if ined, the commune ap-
pointing them are respunsible for the Inyment of the fines (former Article 72).

It is provded by Article 119 of the general rules wade nnder the lLaw that
avery year the local Forest Officers shall, having due regard to the nature, age and
situation of the trees, report, in a formal eritten proceed ngs, the caudition of the
blocks of forest under tie régime forestier which can be made over for grazing.
They are to indicate the numter of aniwals that can be admitted to thero blocks,
and tha dates on which the exercise of the rights of user may commenes snd must
end. The proposyls of tte For st Uthiorrs are sabmitted for tio approval of the Con-
porvator before the 1st February in each year.

There are very severe penalties for s breach of any of
Right-holders introdueing goats or sheep aro subjected to a double fine. Right-
holders who introduce more animals than they sre entitled to, or who graze inclosed
purtions «f the forest, are treated as if they had no rights, apl are subject to the
mme pesities s if they were ontsiders.

thess grezing rules,
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. Regulation of rights in wood — W here  there s merel y a
right to a certain_ grantsty of produce from any part of a
forest there is no difficulty, as the produce would come from
the prescribed fellings for the year in the coupe set apart for
the purpose. But in India it rarely happens that the right
15 1n this form: the right is usunlly 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 seattered villages of
the given quantity from the coupe of the year. Where the
detnan(.! ts luconsiderable, it may often be conveniently met
by fellines of scactered trees independent of the main fellings.
The produce delivered to right-holders must either he deduct-
«d from the availuble 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 bas aright, rvery vear, to 50 standinyg trees of & cottain size i
in one blo_ck only of a torest which is to be worked, we witl suppose, by the :c“;:cl:i::
method. The annual yossivility of the forest, including the trees to be given to the
rfgm-hulders, is caleulated 10 be 300 trees s year. Therefore, in determining the
size of the annnal coupes, the coupe contsining the artes Lurdened with the right
shonld be capalinr of fun'mhmg the 430 trees unce during the felling rotation, pins
the 50 trees ench year.  That isto say, if the felling rotation were 10 years, the
cunpe-boryni to !u_rnmh 3 trees a sear ought to be capible of furnishing every 10
years 30 in adidition to the A5 trees furnished by other coup-s every 1ith vear.

Another way of providing for the right would be to sct aside an sten oapable of
fore shing 50 trees & sear.  This ares would be furmed into a separate civele. Sach
a m‘tihe :{--ul«i.'hontv;r, as ; rulel:»e impossible in mountainous country, where ench
smnll seattered forest has to fuinish & tew s i i
reigzhbouring hamiets, tanding tiecs sach your for the repairs of

In such cases the regulation may be best asccmp'ished by sacrificin oalit
of yield, and by dadicting the number of trees fellml ;nf th» l’:‘gh!-huzdnfinog Ki'ﬂ{
arva from the number to be felled in that area when irs turn for e1ploitation comes
roant.  Thus, suppose ten small ncattered forests in the hills formed into fifteen
annoal coupes and worked by the selection methng, the yield having been ealoulated
ar 500 treet & vear. We will asanme that the villagers in three neighbourin ham.
lets bave rights in a8 cuany forests to 10, 30, 30 standing trees respectively. Nopposs
that the prescribed fillings reach the forest No. 1 in the third year of the fellmsg.
rotation, 31) trees will have beey felled ; wo that, instead of felling 50) trees in this
coupe, only 500 — 30 or 471) trees should be cut. Sunilasly, the felling ron-hos foresg
Ko. 2 after 10 years have ela‘:wd. By that timr 290 trees will have been folled in
this conpe, 80 that caly 300—200 or 30 trees stould be removed ; and %o ul. A new
caleulation, based on » freah enumenation, wonld of course be madaat the commence-
ment of the second felling-rotation, and the trees to be dedacted would sonnt from
this date.  Where the right-holders’ timber was removed from areas subjeoted to
selection fellings by cultural rule, the matter would be very simp'e ; as in such & cane
the state of the crup from a caltueal point of view would deterwing the sorerity and
natare of the felling, which would consequently be made light of heary according to
the quantity of material required by right-holders. :

Extraction of dead or fallen trees.—As n rule, especially
where it has been possible to choose a short felling rotation
the dead and fallen timber may be left until removed witl;
the ordinary edploitations in turn of each coupe.  Where
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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 ex-
tracted may if desirable, be deducted from the permissible
fellings ns already explained with regard to trees felled by
right-holders.

Works of improvement (other than cultural)—A working-
plan would be incomplete if advantage were not taken of
the study of the forest which it involves to ascertain and
indicate the works of improvement, other than cultura},
required. Very often the application of the plan necessi-
tates the opening out of new roads for the oxtraction of
produce, or the improvement of existing tracts and the con-
struotion of forest rest-houses; while the improvement of
the boundaries, the better protection of the forest from fire
or other injuries, the strenthening or re-distribution of the
protective stalf, may all require attention. ‘

Such works and subjecis 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 80
many Iadian working-plans reports, butshould 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, and a rough estiwate of their cost should be pre-
pared in order to gauge tha 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 tobe so disposed with regard
to the roads that their produce can be readily and economic-
ally extracted. The only way to ensure that the coupes will
be adltered to and the roads nid out in the manner required,
is to mark out on the ground the Jincs of transport.

It may te useful to remark, with regard to works of :rh:ﬂ l::ri.’:l‘:i': d.lf::t o ":

ed in the a)preved king plan, separate senction X J h
S o T Y S e e U U
slse be dealt with intreating of the suntrol of plans, is ibat the ]
only indieated s desirnble, and need not be part of the permanent plan which cannob
ordivarily be departed from. )

Forecast of financial results of working —The working-plan
should contain a rough estimate of the revenue and the

expenditure under the proposed working as compared with
1



114

the actual results of the past. An attempt should in all
cases be made to estimate the cost of proposed works of im-
provement.

When the areas to be felled bave been decided upon, it will generally be necessary
to make a foreonst of the outturn of trees, or of mul:':nl to be nmond?no as to estie
mate the tinancial resalts of the pro scheme of working. This estimate may be
based either on an enumeration of the mature trees in the forest, on the previous out-
::i’::'a:::l;o?nmlnﬂ;h;l' xmaaf f:;llmgt, e:,l The enumenation shouid not, bowever, be

8 alculation of the ibility, such as is made when felli
Braibed by wlumdmtdﬂornmrdy uch as is made when fellings e pre-

115

CHAPTER IV.—TLE WORKING-PLAN REPORT.

General 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 alone lessens the labour of mas-
tering 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 impediment 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. This is the arrangement pre-
scribed at present by the Government ; and it is only neces-
sary 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 88 possible. Lengthy
desoriptions and discussions of sylvicultural questions, mathe-
matical calculations 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 formulae
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
exgense, all of which, with the exception of the experience
so bought, has been wasted.

Arrangement of the subjects.—A working-plan is a forest
regulalion or prescription deducep from facts; and, in
order that the prescriptions may be intelligible it is neces-
gary 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 v;vorkmg.
plan proper—accompanied by whatever explanations are

necessary in order to show why they have been framed.
12
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The nature of the subjects trented in each of these parts, and

the orler in which they should, a
s a rule, be
as follows :— ) ! ' arranged, are

INTRODUCTION,

PART L—SUMMARY OF FACTS ON WHICH THE PROPOSALS ARE
BASED.

DescrirTioN or Tux TRACT DRALT WiTH,

Name and sitnation,

Configuration of the ground.

l'ndv'rl_\‘iug lock, and suil.

C“mpt«a.

Agrieultural custemas and wants of the neighbouring population.

Tue COMPOSITION AND CONDITION OF THg POURSTS,

Distribation and area.
8tate of the bouniaries
l pwition,
Rights and cunedsions,
Composition and conditian of the crope,

Injuries to whieh the crope are liable.

Systam or Manaceurxr,

Past and preeent aystoms of management.
Bpecial works of Improvement undertaken.
Past revouae and eipeuditure,

UriLizatioN or Tus Probres,

Marketable products ; requirements to be met,
Lin-e ..f expore,

Centres of consumnption.

Mode and cont of extraction,

Net price of each cluse of saleable produce.

MisceLLansous vacrs,

The forest stafl.
ur supply.

———r ey

PART IL.—FUTURE MANAGEMENT DISCUSSED ANp PRESCRIBED,

Basis or Propogyys,

wwlinc-cire?«; how composed ; reascms for thejr formation,

Com “ats; justification of the subdivision ado
‘-m‘:i the erop; method of valuation mpb;rg.‘d‘
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Mera0oD oF TREATMENT. ¥

Object to be attained.
Method of trestinent sdopted.
The exploitabie age.

Tur FrrLuivcs*

General seheme of workirg.

The pssibility ; how ealculated. .

Period for which the fellings are prnf-r)bed.

Aroas to be fell-d annually or per iodicalls ; order of allatment. N

Nature of and mode of .executing the fellings; foreomst of ocondition of oror at

their cunclusion.
ScrrLeMENTARY PRrOvVISTONS. *

Cleanings, thinnings, or other improvement fellings.
Rrizulation of rights and coneessions.

1 t' i} .
sog:.dm.';.;;d‘j’!;:. ::d.ollm works of improvement common to the whole ares.

MisceLLaNROUS.
Misce'lansous prescriptions.

The forest stafl; chanzes /if any) proposed.
Forecast of financial results of proposod working.

ArPENDICFS,
?Lcn.p' tion of the croo in each agb-division, written or graphic.
Record ot valustion eurvevs.
Record of ubservations of rates of growth.
Misccllaneons statements.

i ion.~This should briefly explain the time
owt?x::é"it;ofl?:t;,,eparatiou of the plan, the estubhshme(??
employed, and the expenditure incurred under each head;
any special difficulties encountered, as well as other facts
which merit permanent record but whioh do not find a place

in the body of the report.
Eow ich included the survey of the forest to be exploited
wnde l- ..—Tb:idgo;:;t;v;:;“ihnmtch: ;»gjnning o{‘ June 1884, and continued,
"\ ohor m.'mi-i-m dmiing the rains, until Desember, when travelling in the

m: :e:-h:: impracticable. It was recommenced in the following May, und brought

h f the same year, 1583, . _ N
b.'l;:"‘c-‘ﬁ:‘l’l‘i'-;:n::teemplu\'cd during the first season consisted, in addition to the
Olw‘fn charge and his clerical staff, of two native -ub-uurvo'\-nu. :«rmtf {:‘m;"_tbo
Porrst Survey Branch towards the cud of the sesson, and of » small -t} o . R‘n os,

tree-measorers and coolies. During the second season two Forest Rangers

were i i ined in the previous yvear.

tion to the temporary staff entertained in t v o
‘l‘lu? t':‘n?l.fo:: -::d-u:’n'"k. including the pay snd gllomous *owt’ th'eoi ;?::)og ,:
charge, the sebordinate staff and all other charges, amounted to {8, :)r 70 pe
square mile. The bigh cust-rate is pactly due to the rugged nature of the country in

rds the method of treat.
® Bach working-circle should be separately dealt with as rega
mont, the lclrinp.'{nd s}l supplementary provisions except thoss common to the whole
ruction,

ases, soch 3¢ roud-const
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which the forests are situated and the conseqaent ditficalty of travelling ; but it is also,

in & great mewure, due to the em f
s smployment of temporary sobordivates
uess of the season when work was commenced in the ﬁr?; year, + a0d the late-

. Name and sitaation.—The name of the tract dealt with
in tlge report, generally some forest charge, and the civil
district or territory in which it is situated, together with
that of the Forest Division to which it belongs, should
bek stated; and it should be explained whether the wooded
alf-ea comprises one or several separate forests. The vicinity
of large towns or markets for the produce, or of rivers,

Mds, or railwavs lead. .
brieﬂy mentione{i here. 1ng to these pla(.cs, should be very

Eramplo.~These plans have been propared for

lo.~T ! what are kn “ Naini

'ir"nl'::m:} 'fblch comprise twenty rate areas situa‘ed in th: 7(‘0:5::. Diofr"::

minion}: o'f‘l((’ Chakrata Pahar and Dhangakot, within the jurisdiction of the Com-
umagn. The forests snrround and supply with praduce the Muni-

cipality and Cantonment ini i
Noini Tal Foremt l)i\"ti-:‘io:.f Naini Tal, and constitute one of the two ltanges of the

Configuration of the ground.—It should be i
. . »  explained
whether the forests are situated in hilly or level gro{)mt‘lni»t
gn a pl.atoau ; whether they form part of one or several river
asins; at what heizght or heights above the sea they are

found, and what their relati ition is wi
surrouading smmtrn ve position is with regard to the

Erample.—The forests are sitaated on i
1 ocomparati i serien
::: :mr::lﬂpoud“d t'ﬂmu or plateany with -lopim%“‘m::‘&‘m?l{ :n flat
ot not' nete b‘l, uc:ndmg to a ridge, we ascend to & platean, aud the action o(’ti—:
bua ot beer al ; }o estroy the original termoe-furmation which gives to the hills
ther charm e:: ie :p rance.  Precipiovs are, however, uncomman, and the ‘hr‘ln
frnal i'moym ulnlx or a saldled horse to be led almost evervwhere. The hille rise
might be "p:t;gm more than 1.700 feot abore the derpest valleys. The foresta, as
b el pected. oceupy the upper plateans and slopes of the hills, ealtivation
sinuons line, ex':on'«;;;rnf!:{n‘ho:uln:;':a?: P:. m’ mcin F i mpi“nur. e
- 0 north.east, i ¥ ¢
‘b;:wm ‘::e Ramgunga stream on the north and the Pahdi o:t?::‘mmtho MGE"" :“t
greater portion of the area lies within the drainage baain of the latter river. o

Underlying rock and s¢il.—The
o~ general character of th
geology of the country, the resulting soils and their rehtio:

to the composition of the forests, should be i
explanation should, however, be b(:"ile! an;‘g‘fa‘:ed‘geng‘a‘;

nature; as a more detailed descripti ‘
block i, when necossary, ssparately given, o " o

Rremple.—~The entire rock-system belongs to what is k Decoan

h h.:- conseqnenily of voleanic origin. Tbo&;bi! multi:n.g mn xo‘:;in nghi:

t ut:: rocka is a red l’mnimou loam, fairly fertile where doep. 'l'hi:‘hm-
e, s s e s bt ok e e i (£ slew und

4 . rock protru t

the mlym{ mk.,ul;o.llng "'ry.wbc::n l:u;in.tul? :nma;-:ut::“:: nl:co?t‘(ut for
shallowness ; 7 ing, the soil § rable

bonwﬁddb 1ry. &.Eido:u. bo'ov:.n::d:r::pnu‘ot::. w r::l:
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and along the bottoms of the nnmerous gullics, the soil, formed of deep accnmulations
and resting on & sub-soil of loosely disintegrated trap, is well-drained and admirably
saited to tree.growth. An introsion of granitio or gueissic rock, aboat three miles

, crosses the area from sonth-cast to notth-west, and the resulting soil is a fine
micsoeous sand, which of itsell is usually unfertile for agriculture, requiring heary
roasariog, but which, under broad.-leaved forest, becomes fairly and even highly

fertile.

Climate.~—All that is generally required is a simple state-
ment of the facts with most of which every cultivator in the
locality is practically acquuinted. 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 uscfully ndded regarding the healthiness or
the reverse of the climate, when this question affects the
proper:uexecution of work or the duties of the establishment

nerally.

The zlimnte and soil together represent the productive
copacily of the area or locality and determine the species
and metbod of treatment best adapted to the results required.
The character of the climatc depends on the situation of a
given locality, and is described by stating the different local

uliaritics 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 sur-
rounding country. )

(4) Slope, aspect, and topographical features generally.

(5) Temperature, mean, average, and at different seasons;
periods of greatest heat and cold and their duration.

(6) Species whicl thrive in the locality and their pecu-
liarities as regards climate.

(7) Usual state of the atmos .here, vghether clear or the
reverse, and its dryness or humidity at different seasons.

8) Rainfall, menn, annual, and at different seasons;
drought and its duration ; snow-fall and its duration.
' (g) Winds and storms, their duration and force, damage
done by them. . . )

Points (1) to (4) are of relatively small xm];;rtancn in
the plaios; but circumstances of climate should applied.
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to the questions at issue and be explained in a popular
manner.

Ezample.—The distingnishing characteristics of the climate are its drrness and
the grest dirergence between the tmuperature st different seasons of the year.
These extremes of heat and cold, combined with the dryness of the atuwosphere during
most of the year, vender the propsgation of all but & few apecies, such a« sisew, 1me
powsible ; and even the hardy kikar is killed off by frost unless artiticislly shaded in
wister. The monsoon mins nominally commence in July and continue . the end of
Augnst ; but they ore neither very constant nor regular, and so uetimes almont al-
together fail. Flantings and sowings are orly poesible duting this short pericd, and

- aven then often fail in consrquence of the dry hot weather during Septewber.  As &
rule, & large proportion of the aunual rain fails during the winter, sho~ers comnmeno-
ing atthe n(rof 11ecember and insting to the seonnd week of Janoary. The montie
of March, April and May are more or less stormy as well as hot ard dry. The

os season for fives is thos much prolonged ; but, 00 the other hard, the grese
wi early and can be buint with safety. Easterly winds prevail but are seldorn
violent, and their effects can be neatralized to a great exrent by predective lands of
trees along the west boundary. The elimate is on the whole, healthy, even during
the scurehiag dry beats, except in the devper vallevsand icrigated tracts. Owinz to
the dampness of these latter pluces the fore-ts remain green thronghuut the yesr, snd
are s unhealthy that labourms cannot be induved to reside or work in them durivg
the warm season from May to Octoler.

Agricultural customs affecting the proposals and wants of the
neighbouring population.—In most instances the agricultuenl
customs and the mode of life of the local population Lave 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 mana
ment that will interfere as little as possible with established
customs, S8uch fucts, where they influence forest manage-
ment, should, therefore, be bricfly stated.

Erample.—The inhabitants are all of necessity eattle-farmers as well as cultives
tors, sa there are no canais inthe distriot and water lies to drep frotn the sniface to
wake well-irrigation profitable. Hence cultivation is confined 10 the sress near the
rivers, wheve, however, owing to the irregularity of the foods, farming affords ot
Best but 8 poor and precarious mears of subsistence. The combined system of catile
farming and tillage 1n vogue is, therefore, the only means by whieh the people esn
manage t2 support themselves. Freu in the driest ve.rs, when the barelands near
the villages contain no fodder at all, there are in the for.sts some grasses and the
Joaves of many trves which can be uard ss fodder, and by these meaus the villagers
eomizive 10 keep large herds of comels and caitle, and flocks of sheep snd gosts
which they dorive » consideraile addition to their income ard their fond-supplire.
It follows that, while grazing must be provided for, 1he numler of snimsls pastured
should be restricted to the rossibility of the furvst in Joaf and grase fodder. Unlems
sueh & limitation is euforced the forests w.ust inevitably disappear ; nnd the great
imerease in the stock kept by the villages threatens this alresdy.

Distribution and area.—It is generally necessary, especially

where the report deals with a number of scattered foreste,
to explain in a few words how the gross area is distributed.

Euemple. —The total forest avea is formed of & large nomber of ts

soparste blooks,
mhclh steeper slopes and less accessible ortions of the higher hills, all eale
portions and the lower vallsys having been brought uader the ploagh. The
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is about
} i the average area of each is 2
;:::R. f'o.'rcl:l’a .u? ) ::?tcr:d. over the whole ares of the

ot ; releivels the Ravi aud Biul, at clevativns of between

. o of
yalley, in the basins of the tnboutaries v
6,50' -‘nd 8,500 feet abore sea-level.

com-
The detail with which the area statement ghould be

ion of the
iled depends on the nature and degree of elaboration

) i .8 of the wooded,
d. When possible, the arens 0
::;]1; t:u‘()leupt::ll:{‘t?;mble porn%(::s of the forests, and theareas

i ther land not under

i losures of private or 0 | or

occu‘t’lﬁa?;::;ent but within the l)qupflnrlegi‘lt;h(;ﬁlfirm.

f::;:d upun;lrlv for ench block or SUb—(llVllef}. I l\\:‘here -

'tion is requin-«i in laying out coupcs, Pspcfl%ﬂ.y e ens

a ibﬂitv is prppcribed by area. W l.xere, ho\\e\d. , .](.:.; arens

E:Sw be felled over by the selection l:luethon; % \s“pple-
.nt suilices, but wou usua )

plele:dre:: s:a ::lr;ndemiled description of the bl?cks and o
:‘I‘szn:vmdzd blank and unculturable area 1n eacli.

In addition to stating the

area, it should aleo be explain-
od how and with what degree o

f accuracy the forests :;nve
i - the acreages have

been surveyed, what maps exist, and how the acreag

been ascertained.

P

. . ly, as
1¢.—The area of the working-airele can only be given approsimately
.aru;l:‘h.n:l; are available only for the Deota foreets.

s . ‘4_'________“__:____,__ T SR e
iAres of gu:hx Total ares BReMARKS,
Yoaweis. Blocks. N:t:'“ (acres).
* ¢ ‘_———_—_‘-_—____-————-
— - The Deots and Chansil
Lambatah g"'g:} foresta veu. u;_rwy:ds ul:‘
Denta o1 2M3 1881-82 by the Farcs -
Devta .{ Bamea . 2323 10,452 vey Branch, and the _nreued
. Saras Lo 13s8y given nre those farnish
! Kuh‘ld o 1,108 b_\' that iiranch as calculage
ed from the maps on the
. ‘Chansil . 1808} i £773 " L\le of 4'=1 mile.
o : { Koti 3,068 i Porthe remaining forests

hich were demarcated in
Bablrs - ) 1410 :.:88‘2, 'o:lly muf.b sketeh
1,620 mapsén the sca =

) ) . " 11 mile exist, and the areas
oo 3.450 | given are subject to corres
" ' tion when the regnlar sar-
Naintwar . i
i vey, now in progress,
Detmic .t 2,800 ey, “s-

| beeo comple

t
{
i ‘ 25,105 ‘
Torat l
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The following is an example of a more detailed state.
ment. Very often, however, it will be necessary to indicate
oot merely the total wooded arca but also the area of each
type of forest in each block. Where a stock map has been
prepared this offers no ditliculty :—

-2
x
™
P,
i
b

) ! ing the Cunal, and 21

) , i R i acrea by the Kaslway.

Paimar . (l,Sf)!)'J1 650 8§35 3 3 16018716 3904 l\930'v‘| t 3o u:r{ﬂ e it:‘f:’]
| ; | i N:.nol‘-u! lande, and
: : ! : 20

Kote SN 248 N7 16 3620096188 21094 "”"""‘"':31.,

; 4 2 % £:.:vdes
el g 08 2 EE ity B
- o4 ! - . e . a .
303 ¢ ik zg g?ig_g;g?.v’f
= | Bl d &° 34 gREEdIRNY
. . ' : i ¢ H .
Dhamin . 26434 1283 1111 16, .. 28940 11640 3,0113 *13 2 acres cccupiod by
! ' . public ronds . 19
' ! . X ACTod in eotnot of Gom.
i | ‘ innmvut Nl Ly
! ' ! | ‘aval bailbinge ; 81-0
; i ; . : : i acred Ly lanie adyan.
|

! :: 196 acros oecapi

| ! ) | . | Canal bosgulow and
‘ . } ] i . cumpoond, and 230
I

‘ ? | ' mcres by lands adjuin-
Larla . (23102 911 19s0 . | . ’2,&94:01-0;:«140«3*;‘? 15 aeton of lande

i } i i adjoining Canal.
TotaL . ‘i&n‘l, 7 853'8" 185 1969, ';'.l:ma %&lml'n’

Boundaries,—In order to justify proposed works of im-
provement, 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 suflicient and suit.
able or not ; whother they are in good or bad condition ; and
Whetber they are well placed. In some cases a re-demarca~
tion of parts of the hounda may be required, and, if so,
this should be justified. The nature of the surrounding
properties, the like!ihood of trespass, and such other points
as bear on the sise, degree of proximity, etc., of the boundary
marks should be dealt with in such dataj] ns may be ncoes-
sary 1n each case. A ‘‘register’ of boundary marks
should not usually find a place in a working-plins report.

In many cases, for instance where the annual clearing
of the boundary lines for fire-protection or other pur,

I necessary, it may be advisablo to state the length of lines
to be kept clear or the number of marks to be repaired, eto.

128

. . : . t
; daries of private lands, included in the forest,
sl1ourl‘:le }Zzu?lc:;ibed ipu the same way as the external

bouudarices. .
daries are substantial
- dary marks used along the outer boun .
et s The bl o o buniary s S by v gty Pl
. . H unng & ’ " e, .
Fx3 x4 F'”‘;:;:": ﬁ\‘&‘Tﬁx?me o&f rights. There aren addition .1‘)‘18
ary between the' ?P’u.“h by 3}’ high, demarcating the chaks or village lands ::;l in
ronad pillacs, T‘I.n “:hs‘ e of the boundaries is, however, very defective, a orooked or
the forests. betmcen {'o consecutive pillars being ocommon. The oomegu:tnolo is
curred hine v difficult ta follow tYno boundary, and encroachments mig! ? onp:
that it 1s g!tmm‘%r the veserve this drawhask has been overcome b"b erec mgd
pas nnnouot;d- nsrh posta ; but something should be done as soon as possi loottohrgn ’:;
ot bie m}':mn&»r forests easily snd permanently recoguisable. egvtn ?
the boundafies & he near future are inevitable. The adjoining estates consist o

h’lrl:.eh;:’nﬁtplul}::;:i:niun of which not iufrequently is couterminona with the forext
v g

boandary. -
occasin be advisable to prefix to the descrip-
tionno?:lyxe bnund::ilél'sy remarks qxplana.tory of the circum-
stances under which the demarcation was made.h ) ace
Enclosures within a reserve are of ten of such importa e,

as regards the management of the forest, that it may be

i in detail.
necl.fxaa'iypotgit?:::? ttl:LerfI;relu‘—A brief account of the man-
or in which the forests were acquired, and how thl;:y are hgld
l‘)‘ Government, of their settlement (if ona has eel';’l maAei
yd of their present legal stalus, should be given. TFhe dc
o ion of the Act under which the forests _have bt?en o=
and se(iflon ved ”‘or “ protected,” as well as brief particulars
clarcd. rese(:nt orders of the Local Government concerned
o al} lmgnor the slalus and managemeant of the areas, should

i i i forests
indi ' Bpecial regulations affecting the sts,
:(l)scoh‘: ;lrilzci?xt;ules,p:ﬁould be mentioned, and their bearing

iti t should be explained. This
on the legal posttot o th?itr::t. ﬂowever, be burdened with

section of the repor( shou: management of the forests. This

:l:::;:!lc.t :lgl:l:;ns%;z:ztgr; dealt with in another section.

i ) In
igi formed part of the Sirmur or Nahan State.
8“‘?10-—-7!'::!; 3:8“;:(‘:3",""““ 'phich time it has been under B;xt:;n'r:z
1815 1 v mnqnel 1865; that the right of Government to the ownell;lbtly o g
‘!:::.liz was M‘ﬁﬂ by rough limitation of the nghz' Ofo::‘:'l:n:otl:: ‘:i:hh Fillage
was o q id down in this settlem h
?ﬁ'uw.tb.hfo:uc:n:%wzn ::uing, in collacting dead wood for fuel, and in
lagers in

. 1885-66 . posal e ili Chakrats gave
outling timber for their own use oniy. litary oantonment st '
m;s insve u“tf . t m‘!’«’)‘r‘.}:h: ;::uction of the more nlub}o ;;;e;.t:‘f,

!.nﬂ.’b ok " "M‘M Oficor was appointed to take oharge of them. hn !
oo '.oflm: portions as Governmeut forcst was directed, sod three classes

cn

od : —~ .

“ ’”}l?;::c dt:::-—lwnt aress practisally free of rights.
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Sacond class.—Porest areas under the control of Government, bat sabjest te
oortain rights of ueage,

Third tlass.—Forest or waste land, the use of which was allotted to the
different Khuts, the right to sel) produce unly being prohibited.
In 1878, on the lndian Forest Act (V11 of 1878) coming into fores, & seltlement,

wader Chapter 11 of that Act, was niade nf the tirst and sccond closs foresta, and sueh
aress s could not be se-nred fres of all righta were iuvcluded in the
oalled Unclassed State Forests. The settird forests, whic
of all rights, were guzetted as * Koscrves ™
Q.

0. Ne. 408 A of Ist Angust 1880).  The unclassed forests are not (ride 4. O. No.,
77 F.C. of the 13th June 1871) manaced by 1he otheors of the Forest Uegartment,
the enforcement of the limitation as to tue salo of pruduce from them being loft te
the civil officers.
Rights and concessions.—1¢ js generally necessary to ex-
lain the nature and extent of the rights with which the
};!ruta are burdened, so far as they affect management and
sylvicultural treatmeat. But it is only where definite pro-
posals are made for commuting purticul.r 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 is
required it should be prepared separately from the working-
lan.

1t should be clearly understood that the body of a work-
ing-plans report is not the place for a detailed record-of-
rights, the up-keep of which is separately provided for in
the Forest Cude. As, however, it sometimes happens that
the rights, although legally settled have not been
in a convenient form, it may be advisnble in the preparation
of the working-plan to redeaft, under proper authority, this
record in a more intellizible form for ready reference. [t

20 desired, the record may often be suitably appended to
the working-plans report.

v
b it will be seen are free
under Section 19 of the Forsel Aat (wde

Eaample.—~The forests in thia Division come under the actiom of the thisd
danse of Bection 34 of the Act, and, no settlement or on uiry having yot bees made,
the azistones or non-etistence of rights nnfortunate] ﬂ

still remaing an question,
The fuliowing concessions bave, boweves, been 1ad. ly admipistrative -3: in favouy
dthihbilnudm:.invﬂhpintlnimmodhu

visinity of the ferests, vis, 1~
m L 4 . . . . IOOhnlM’hddm.m.
."‘ ] . . . . ” [ ] » L]
l"lllh_ . ] 3 . 3 “ » » »
‘ml . . . . P ] P » »
m 0 . . ™ . @88 ™ » »
Torar .} " », »

&
:
!
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The grasivg allowed under the orders above montiun:d is .: follows -

rerr—— ———

OF CATTLE ADMITTED
Tracr unc-rl'g'" To’l‘l:oﬂ:::)“ Ay mATES.
T T Rexainks.
N | i , | Bheep
5 Acreage flaloes 'Cows and pgx::,e:nd and
Nbl‘:c.k.d i -|Be " bullocks. ©y pkeys. | gomts.
| f
‘ . The present full
o | [ ] ol i e
) 1 | of
i f cattle are, re-
Amgadi R AL 1088 J 5 : 1 :po::ively, 4,21,
. |‘ ] ; and § annas. Henoo_
Bedasni ‘ ¢ 83 ) the total money:
‘ 6,304 06 . L4 value of the conm-
' ' : ! ! cessiona at the
l resent rates 18
2 per ane
387 3,114 88 295 nam.
o ILSTH 3
Torar

: i f timber or
. to estimate the quauntity of :
Ttis a':?gl: v;}:-l;vision must be made. This |nf;)rm9t;:)tl;
fuel for w in order to arrange for the exercise of the nies s
an ing inlo separate working- i
'ilta,,:: e tgrdo up’i"lln: l::a:ing Pt;f the rights on thebema?:afd
» t‘?ﬁe f;m*st should be noticed, and lt:l s:“:luldAnp:ndea-
ment 0 i hould be regulated.
out il:hwm :l?n;lﬁ)zlxgx:ﬁesto estimate the valueof the cone
vour sho

- ‘?:d a.nd condition of the crops.—As a detailed de-

i i lly separately
P s in each block is usua 4
“?ﬂptmn gf :::ici;opthe stock map, this sgctlotx;e sl;(i)‘:}d bg?:g
given or gbmd general description, special a !'lch , Deing
“l'?i :on]goli‘nb. such as the following, not dealt wi
w i i i :— 0 13
od :.Pf:-ox:r t of forest and their distribution ; principal and
n.dm u:.' a:);d, thtazﬁxtﬁ%ﬁwﬁ:e quality and density of
n‘a:dm;h&::umor mwna o b‘l:rn“m uodlln"l. with explasatory
Reprodoction ; resence

Taking the forest as & whole, the stook mey be generally sub-divided
— ]

three mqm which roughly ocoupy the following aress :—
ists

inni bout 9,000 feet and extending
E some.—Beginning at .' i el opon o
(1) muf:::;h:t point of the basin. ul:o og :p::‘o :hns ‘o-k i

- thm-il_nr e ice trees snd yews. In this zone,
W:&tzm;d is hirl;; “'..:lr:lobhin sxtremely rich pastures.
v
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8 larger or amaller m; o ot o mm :‘ o

i and »ory nei g .im with
redom)nany 18 most abypds Priocipel]y, h
D e T S 2 ety o e
() The ckip ”‘:.-d-.;:s:mk“h'?, ':;:’{oalmmt exclusively ¢4 Above :g
2000 (oot €0 thelloweet o1 g
bon (ouk) ari u f  hoe 12 Of fortet o thitude of the clrolg (.
b i e, mapl, o 4 Snrag’of
. o Bt § hi

&

Tllo.n. ‘ .
tota) areg uf tl!. fmlmng deodar, whio), ;
" 4 18 the
oy b St ; ang ol ol ivagular ng g, o sbout hatf g0,
~claseg

|
In the deod,
lings of deodsay AT 2000, savp whe '
20 wel) : ¢ "E‘ cover |
the young grows b of : ::' Iu(-l and raj bej ",;:,::f,:l"""h :;P';"dumion is
oak . 3 e Py

wor, H . o 8
‘ Over Bataral repradaetion )i-u "o;nl;.l;. l!t]i:l those b'odl::‘:h“: : ‘:‘2
Sotory, ve

rincl'pgl 9

Charasters of the 0] apg of the locality in

.“ iﬂ 'h‘nh it ‘h .
Ml ri'o. M 'bhb 'h
Growsh s to prigcliarites with e i b forad greming
in Eirth aad popio0ts of ruckers. | 0 PPtoduction, seodling, ote.;

y “fxin an past hj - In the
Many story can be reaqily 4oc.Of Plantatio
O¢her crops also much may hﬁm&cﬂbed, and t:
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Re. The large size of the few old trees still remaining would of itself be
suficient to prove that a fine forest growth at one time oovered at least the more
favourably situated areas, and there is besides clear ovidence that nearly all the old
growth has dissppeared through jAuming. The fact is that the level tracts, which
typify these hills, sttracted seftlers at an early date after the pacification of the
eountry under British rule ; and, although jhooming did not extend far up the hill-
sides which are genenally too steep for this mode of cultivation, the trees did not
escape injury. g‘?obut kinds were exported to the plains, being generally felled
four or five feet from the ground, and young shoots were similarly hacked off as
soom es they attained a saleable sins. The inferior species were lopped to provide
fusl or fodder, while the entire ares was overrun by herds of csttle and was subject
to snnual fires. The evidenses of this ill-treatment are very visible on the erop which
20w remaiss,

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, and
which have an important direct bearing on the forest
management. Purely scientific information with regard to
‘f::%id growths or insect pests, however interesting or even

it may be, is generally out of place in a working-
plan. The injurics may be conveniently classed under two
main heads, viz.,, those due to natural causes, and those

oaused by man.
Ezemple.—The chief preventible causes of injury are grazing and fires: Many
other injurious customs formerly prevailed, such as tapping for resin, taking large
strips of bark off the trunks of fir trees for roofing temponr{ huts, and hacking
green deodar and other eonifers for fusl or torches ; but these malpractices have been

altogether put a stop to.
The b& oondi&l of the forest as r:ﬁao:l:d reproduction is Iargely dae to the very
is .

frregular manner in which The cattle graze all the year roond
cared e villages. There are thas numerous congesied

at o fow favonred spots near e
araning centres scattored ot the forests, whilst there are also considerable
arens where grasing 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 ares would, in & great messure, mitigatodthis evil.

The chief canse of injury is, however, fire. With the exception of the proteoted
blosks, only some damp, shsdy bollows, aovering an insignificant area, escape, and the
geveral effect on vegetation is deplorable. The quality of the troes is inferior, a large

tage of the stems is hollow, and saplings are often burnt down to the ground.
greater portion of the stock is really derived from oo& ice shoots ; while in other
vospects reprodaction is almoet entirely checked owing fo the seeds and seedlings
being destroyed. The devaity of the crops is slso sensibly affected, the formation of
large blanks is imiuﬁ; the spread of bamboos and grasses, such ss babar, hay
besn encouraged rather than retarded by these fires. Considering that there is a
eortain demand for wood of all kinds in the Range, it is of ecurse important to
extend fire-protection over & larger ares, and this may gmduslly be done withont

bardehip ‘local di t
..H-buht:om k‘:unmoth-d{:'m okhers in the sd! arens, do
littls or no damage. commonest of the olim snd oreepers are ivy, vines,

y Pitie himologans, Scbisandre grendifiers, snd Fious scandens,
mp do more good than harm by keeping the trunks moist and by killing
off the lower branchea. No measures are, th OTs, DecOMArY With to them.

Past and present systems of management—The system or
systems of management which have been followed in the

R
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past snould be briefly discussed, with a view to prevent-
log a repetition of such mistakes as may have been made,
and so that the present condition of the crop und the sys-
tem of management actunlly in force may be better under-
stood. This may necessitate some historical remarks brief
enough to render the explanation intelligible.

Exewple. —During the first three years of British rule all foreat duss weve
Jessed out te contractors with the transit dnes on merchaudise, and subeequently
they were farmed out 1o the zamindars of the prrganas in which they were collects
ed. In 1844, in consequence of the ditficalties rexardiug boundaries that had cagor
ed, the colleetion of these dues was eutrnsted to the autheritioe of the distriet ; bed
twe yours later the duty of colleoting them was restured 1o the gunindars. In 1566
the reservation of the lands was recommended. snd a prociamation was fessed pro-
hibiting the cotting of sd] within these arens ; and thus the system of Uoverament

sommenced. Since that time tie following systeme of management have
stiempted, with, as will be seen, varying resulits. —

Learing oul for one ye.r definite arees fo- the extractisn of vrodesre. —This
sy~tem saved the establishiment much truulie, o8 the lessers 1aned thsir
own pesses and exercised their own chek ; and. s:noe ther nnderstood the
requirements of the local markets better than the foreat officers, t1.0y
bably paid tiovernment a larger sum than would have been collesed in
detail by the Fursst Department direct from petty porchasers. Hat the
mathod led 10 collnsion between the lrsseon and tne suburdinates intended
to sapervise them : trees wore kilied sianding. and timber of forbiddes
desoriptions was removed. The ssetem has now been abandoned.

Removal of produce wnder passes issued af revense stetsons.—~Genoralized
too far, this srstemn—which was enf.roed during some years atter the
sbelition of the firdi—leads to the verysame di-feets; but, restristed ta the
.Tnoval. .:a::; p-:;:d valid for a -'m;l period, of sunll fallen wood and

i trevs 6t onl

» Wimw of woekipe Yy for tuel,is & very desirable adjunt to

Bale of stending trees by the Forest Officer By public swction or
cfru-n'.—-'l'.h.u lins been found by far the beet syetem in
of large quantities of valuable produce and should be sxtended as far se
circumustances will permit.

_ It will generally be necessary to explain fully and to
oriticise the system of management in force, inting ou$
defects observed in‘it in justfication of any gos thad
may be proposed.

Esemple.—Under the system of working in foroe—
Gromm starding trees u_um be ontaiter marking and with the proviews
sanetion of be Div An eserprivm 1o this rule is sometimes
"n:h in the eare of lllllc;:or [}
green irees may ox
hwﬁ“’:’"!tuwldnmmm wark of Forestorsy
may y out in spesi atess wnder permits ioveed

Range Offiosrs. fod od He b

Purchasers are allowed to enter the forests and to remeve th i
8 faking out 8 pase at any of the 10 venue stations and on pay t:gp?:::u:-b:’uw g
toa tariff. ‘The gemersl rule is, however, stibject Lo 1the foli..wi wmm‘:—!

That permission 1o work be obtained before the forest is enter and thet the .

‘l'u'oml‘.mh‘:llh " b
aaitle » B0t be brought into the foreste without the ing 4
. . . ‘
mmh‘-m.a Temain in the foresis save ot uub:i::d“lv
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Although there can be no donbt that more timber and firewood are produced over tl.e
entire ures than the quantity sold annaally, it appears that, on the other hand, some
of the more accessible parts have been overworked, whilst large but less sccessible
areas have remained untouched. The rules for working requite to be revised s0 as to

remedy this.

Special works of improvement.—In most cases there will be
works of improvement or construction for the amelioration
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.

Eszample—It has been aseertained from the records that plantations of deodar
walout and ash have usually snoceeded ; while direct sowings have uniformly failed.
Even in the nurseries the germinating seedlings have survived with difficulty, but
onoe they are a few months old they have givren no trouble. The cost of planting out
from the nurseries has, on the average, amounted to R1C per acre, or, including
narsery charges, to H18 per acre of established transplants.

Past revenue and expenditure.—Where 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. Ifno separate accounts are available an esti-
mate may be made. The prices realised for the produce,
exclusive of cost of extraction and of establishment employed,
should, as far as practicable, be stated. These prices should
be discussed, use being made of the figures to justify pro.
posals, if any are made, for increasing or reducing expen-
diture under these headings. . d

— snow) a1 ] {]
i oo th. oo . the Fange. offes i appers ot the

rose receipis during the past ten years were R1,84,000, while the
‘:;:Siu.:n::l lienbcr Iorkr was R44,000. The profits derived from the forests were
:h.g.lm R1,20,000 sonuslly, and of this sum thero has been expended—
On roads snd buildings . . . . 2 per cent.

On cultura) improvements . . . . . 2:; v

m “.u"bm“ ° . . . . . < »”»
Total expenditure . 26

youd di i diture is far too low. The condition of th«
}:,b“hm.h:.;t%xmim ::pl?rg‘e sums annually on cultural improvements ;
K
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while the low net price real;
Prodnce oh ealised (only two annas per cubi verage
Lokl :‘ (:v'::\;lt‘rtx:{:ch::n'ﬁ r:x}:gdion are ?;di:“pc:neum:tio: ::d.cr to p)hf: ::.
Lot o it s wanted. i r
of the profits shou!d be devoted 10 imp:oreuxl:t: !f’;":"::xu:;:jnpghb'! ik
come,

Marketabls prodacts.—]
~—It should be stated J
32 :;:eat;;)ge:li are salenble, the purposes for( \\"i::::aht t r:du::;
used, and thi 2unnutne§ of each sort consumed by diﬂ"rerent
Gnsses of the (;)tﬁ{ﬁ}l‘mt)}nor' required to meet the general
. reparing the g
;I:;lllllttiit,i::zrfeforcé be tabulated from the recE::'?lg :\hzt‘z‘\.?;m:gt
a pumhasersp:'lri)reuccte Efg{onlvd bty Government agency gsolg
un » used departmen '
at privileged rates to nght-holgcrs andtgli]v%ng;: ';’g g(:';n.:.ld

Fzrawple.~The followi
N Y t e
removed annually durinyg ”W‘:a:t.:i:':;?:r:’tlbm the aversge quantities of produes

AVERAGE gt A\'r”l;— } T T T e e R,
el S OF PROLUC - A
) ANNUALLY, HENOVED OB UniLizeD
Paonucs. By ‘2:!1!!:!! By ve B
BSCY. H BCRABRAS, T Pusy
. esasvsms. B.‘;"::::’ Bomansa

———— . |

Quastity. Valae.  Quantit . ! quamy |
J-| Velue. Quantiy ! Valae, s Quantity ’ Vales.

Cab, ft, R ¢ N rm——
| ub. {t, R Cob. f1
c:u.::u-u, i M l.na,moi #.100 -l B | Ch ) n p!i‘ s
e other woeds s '0-0 1 m D suron a.ouo 5 100 | 100 (3 £ ‘
Bomeios o 1| Pl el mae e v | o | | £33
o BRI - S B B o Rl 1
e 0as 2vr? - - “ -
! pEY) - or o0 g g,
Aversge 8 years , T T T e last®
1w88-46 to i ‘ g i S— § 3:3
L T i }
— [ 8,448 ¢ e { 107.30) . : . i ; E:
L R R Kt 121,

Lines of export.—T} ’
den ~—1he roads or main export i passi
t 2:5;}; tel:ietfor(lasts or In its vicinity, by \l:"l)nicl}"tl{.:’ odl
wweyed to the markets where it is “consumed lnhl:):lldu::

any necessary i
suggested. ¥ improvements of the waterways should be

Erample.—The lines of ox i A

. { s port leading f

"::;':.n:. :;t.u:it:'d t'luib villages of Odey :; ::«? I')‘l;:r?r:” arrethe G::j.l River. on
oy ';ﬁ: ‘mpnr. In the Biou) itaelf, gt 8""""' “du-m‘h e oed

of the passage 1o the o n‘.‘,"" boulders that it is diffouls to Ao el le oo

o ¢ other. Blasting operations are m-wmmtz
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ng road is in the charge of the District Boginver, Ahd its repaire ary

The earti g
paid for from District funds,
The f.llowing rals, which are the main arteries of the Range, have to be kept
i good onder s as to be passable for wules : —
Misan to Sagti . . . . . . . 12 miles.
Dand to 8oli . . . . . o N 6 ,
New roais of the same sort are required in order to open out the Saiu forest: length
from the forest to the cart road, 5 miles.
longer wanted for the tran-port of timber and

Ordinary roads or paths, when no
foel, neod not geaerslly be k:gt in repar,
be restorsd when again 1equierd.

Markets.—The size and importance of each of the centres
of consumption supplied from the forests under examination,
their distance from the forest and tho produce consumed
in each, should be discussod with such detail as appears

necessary.
The following heads ander which the
mind {—
Name of market.
Distance from the forest.

Line of export.
Description and quantity of produce consumed.

Roarees from which supplied.
Quantities coming from Government forests.
Kates paid by deslers.

Mods and cost of extraction.—The manner in which the pro-
duce is extracted should be explained, and the cost of fel-
ling, transport, etc, should he given. Improvements will
of courss often he suggested with the object of reducing the
cost. The establishment of now roads and the improvement

of existing lines of export may be justified in this section.
Eremple.—~All the ace reaches tha market by railway. to which it is convey-
od fram 7:0 forests dhm from 3 to 6 miles by bullock eart. The rates ch-rgeyd
the Railway Company are given below. The cost of conveysnos to the line by bul-
Jock cart amounts on &n Average to six pies per maund per mile. This is the ohief
in the extraction of the preduce, aud in a separate report it has been proposed
i tramway for tho present system. A tramway will reduce the
oost «.f extraction three pies per maund per mile. The cost of constructing the pro-
tramway, in sccordance with the estimates given in the detailed report, has been

m«l in the Gnancial forecast.

Wet prioe realised for the prodnce.—Upon the proper corsi-
deration of this subject often depend the exploitable age and

the method of treatment to be applied. The report should
stato, separately for each class of produce, the purposes for
which it is used, the nett revenue realised after deducting all
costs of felling and extraction, etc. An example of the cal-
culations which may be necessary has been given in Chapter
11 in discussing the exploitable age. The result arrived at

may be stated in words or in tabular form as most con.
vopient. ‘3

but will not sltogether disappear aud can

fasts may be recorded should be borne in
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EJ.. I‘.—Th H ST
for exch d‘ﬁ " mo‘;“iol:liwmg slatement indieates the RToss and nel prioes realised

—_— T

b L Gress price | Neott price |
efeniption of produce, per cubje | p:r c,;::: : R
fout (solid. ) "roog (wolid.) . Fusnes.

A —
R 4 o
Trees standing in forest . 050 00
Fael b 26 & '
et} :Ll::';‘;’rﬁ long, 10~ 068 orn i n:;u';’ne:;?:x?%bdxc;lﬁ&' o
Pt oy ; diture incarred ‘:iu:'m("pl'::
¢ ts, long, £ ¢>1 ; 0-82 006 ) yours

forest otk stafl—The strength, duties and cost of i
ency, as the 8 03 d be stated, and the adequacy or insuffic;
ment'ed uponcas.“!x;‘? beft°f the existing establishment com.

* re a 1 s ; R . N
be stated and explained. erations are necessary this should

F - i
zample. —The following ranges and boats have been esfablished : -

Range and [No. of Forests ( |
No. blocks !
quarters | bost. 1n0ieror or Area Houd-gnarters
; aded in each beat. 20( beat.! of Lt. i Bruanm,
e T N
. e
l ) Acros. ‘
11 Partil, Temple, Deota | !
M mple, »i 1,798 | Deota, : The echarge of
s <” 2 "‘;udhz and Bagiar . 118 | Tediar | W ':h"
: !’ 5 .
[ ‘ Dl:i i»huun . . 1,087 ’Blmn. ‘
, Dhikuri . . DR S0« TR - Y
l; 3 Naintwar and Datmir 1010 D-‘;l::;
i
| Torar Amxa 8,914 ‘ f

ha
ve already been described, and the protective duties of the guards will be gader-

stend.  The average area of each ’
guard’s beat
scattered over & large aren of *xovptionally w:g:db‘g::;:;n ';t"‘n' l:;:.:htmfom Y
. . o

obtain snitable Povest Guards the hi
sort.  Proposals for § creasing 88 the bill men are unsconstomed te iy
therefore b?,:mde. " theatad, and for oeriain changes in im :3

Labour supply.—It should be sajq to
wl:lat ;ates of payment it is possible to prol:!:ltreelx:::{ ilnd at
and whether, at particular seasons of the year, the ﬂbqur,
wu with regard to the supply, Any ’ othm are diffi.
of 'o“:.‘kz ?l!l’!’::: diwmtble in connection witl, thee;x':o‘::;oh
boad orests should also be recorded under thi:
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PART II. -FUTURE MANAGEMENT DISCUSSED AND PRRSCRIBED.

Working-circles.—In explaining what working-circles are
proposed, their formation should be fully justified with re-

ference to—
The state of the crop and method of treatment to be applied.
The position of the natural land-marks.
The demand for the produce, and the most desirable size for the coupes.
The sdministrative charges. .
It will generally be convenient, especially when there are

a number of working-circles, to exhibit in a tabular form
the areas comprised in each circle fogether with the nawmes

of the forests or blocks concerned.

Example~It will have been seen that the forest area consists of two
separsted from ssch other by the main road from the railway live to the tehsil, and
perfoctly distinet in the character of the crops and in legal constitution, That portion
si to the east of this rcad has an ares of 13,831 acres, is reserved ard contains,
as we hare seen, an irrvgularly coppiced forest of s&l; while the ares lying to the
weot of the road is unclassed forest, and contains only serub jl_mgle which it will be
pro| to work for grazing. This iatter block must, it is evident, form a separate

working-eirels, and it is proposed to call it the ** grazing circle.” . .
Asto the ﬁm-mcnlionmk, it is too large to form conveniently a single eircle,
and it is ther.fore proposed to divide it intotwo, separated by the stream and the

path leading to the village. But both circles will be simultaneously worked to supply
the same market which is fod by the railway. 1t may be argued that this division of
the enstern area into two circles will render the working-plsn more complicated. The
cost of extracting the produce will, bowever, be decreased by resson of the lesser
distavee it will have 10 be carried ; while the products of the fellings will noqu 80
diflicult to extract and dispose of.  The following area statement shows the distriba.
tion of these workiny.citcles, calied the * eastern ™ and * western,” respectively
Bach will couveniently furm a Forester's charge, replacing the present arrangement
by which a langer has chage of the reserved forests only, and two guards, belonging
to the sub-division but not under the Hanger, have charge of the grazing ares : —

ri{ions’

Working-tircies, [ Blocks sucluded, Arealn Ramanns,
| - I .
’ B
Mangir . . . : 336
S, Bhandal 1 1. . L%
e ‘(’i.l'.’.'.'": R ¢
© Mismget . . 1,9
TutaL ansa LT T e \
e, 5,565
? 1 Al these forests gy re-
| | -
© Parnota . ! 1.260
, (: Bt coL 18
I‘nm.....‘m':~: L0
- ; Taa . . 748
; Chan . 1,488
T 1,158
; -
Tovss sR82 .i ...... l 8,088
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) !
Wos : N Area )
oBs1ve Cinciae, ; Blocke included, . .::ﬂ," Rauunxe,

— e i
’ Sao “ R . . 3.043
{;x” et \ »3
. . . . R}

Graaicg . . . . Tunda . N . .“ 'A"hU }Thew {irests, although do.
«l\‘uinhn . . . Vi l.fv§ mascatcl, bate wot lews
ua [T . . . | B Pescined,

any . . . . i.150
Mads . . . 5491
;‘ .
Tovar agss N e { 14,581

T e e e e e r—g

8ub-division of the area into blocks or compartments.—The
degree of elaboration with which the forest has been sub.
divided and the crops described should be briefly explained
and justified.

Kxample.—The working-circle has been sub-divided into twelve blook

. _ . o woks, each of an
sverage ares of 350 acres and with boundarics which fullow cither roads, tidgn.nr
streams.  As the forest is to be worked by the wiethod of selectiog feilings, and the

exploitable trees are growing scattered over this i i
itat alea, a Wote u
deseriprion have not been considensd pecossary, N o minute sub-diviaion end

The boundaries of the cowmpartments are marked by deep blazes oo all the

:::I:'?d i;:: .:,w{:‘xl::. ;:‘ u“p'l:;::l. suglos, earth wmaunds -:ill\ hasdwaod posts bearing
4nalysis of the orop.—It should be explained whether the
troes !xgve begn counted and measured, and whether the areas
containing different crops have been differentiated and
separately surveyed or have simply been cstimated by eye.
Where a valuation or enumeration survey has heen made, it
should be explained whether the stock on the whole arca has
been counted, or whether the number of trees has been cal-
::;a:led fyo:p sa‘mple bglots. W‘hatever method of analysis
escription has been employed should i .
plained and justified. P be brisly ex
Ezemple —No acen i iati
I“-M.’:. thia was u:m':;n‘i:‘?i::' (‘}. :m:::::: c:::p:!u:n::: .T"h:
wumber of trees has, howsver, been ascertained by linear surveys run in ur direotions
through every kind of erop. The area sosurreyed amounted to 8 cent. of the
ares of the working-eircle. The results of the onnmemloumu::whd ju the
following paragraph, and the detailed figures will be found in Appendix 1V,

A Dbrief analysis of the crop, based on anwy detai
scription or on a stock map (if (l;ne has been puerared)l?l‘lo:;
be given. Where the number of trees has been countod or
estimated, totals for each size, class, kind, etc., shoald be
stated and should be supplemented in an appendix by a
detailed record of the survey. If the arcas occupied by

different crops havc been separately cxamincd, the age-clasees
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and the area occupied by each kind of crop should be record-
ed. Where the stock has been simply assessed by eye, a sum-
mary description of the crop in each sub-division may be given.
Ezample. —The records of the detailed enumeration show that the standing stook
may be elassed ae follows : —
Tioes (exploitable) over 2’ in diameter . . . . 65.871
1} o2 in - . . . . 87,8468
.» 1'te 1§'in " . . . . 63,000
" below 1’ in w e . . . 937,000
Where the crops had been differentiated as to their com-
nent age-olasses the summary analysis would be given

y area :— Acced,

”»

Mature, rezu'sr’ high forest from 100 to 150 yearsold . 1,208
Relcction-worked high forest from 40 to 150 years old 1,144
Pole crops from BU to 90 years old . .. . 955
Former copuice, undergoing seed and socondary follings . g:
Young t::;kcu and scedling crops . . . . ‘1,67
M [ 4 . . . . . .

ToTiL ARRA . 471§7

with which the forests shculd be managed.—The
objfcu:rc’)?;mrpose 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 re-
corded in the first part of the Report and be plainly stated.

wrgphie 12 t0 15 of thix Report show that the

fuel and timber for the icesl population.
pales iv demaud can be

Eremple.—7Tle ‘u“«! recorded t': ;mnid
‘fo::r :}.‘:;«uhrl:r;‘::c is ::-! .l:'t !.lfr,::-l(: aud the beusns or
obtained from trees of one fout in dismeter.

Meothod of trestment.—The proposals for the management
of each working-circie should be discussed separately, com-
mencing with the sylvicultural method of treatment. blhe
method should be explained and its adoption justified by a
brief explanation of the reasons which render it advisable or

necessary to employ it.
m introduced in 1871 has not been followed

En-:’*—‘.'“’“‘"‘ the coppice £y s terr vn adhered to, and, broudly speaking.

‘ les have

in all e detatle, its groars POy i f sed to continuve this
i that were sought. It i« therefore proposed to con

baes g7 the mu,l:‘n-ndn;n. T he method of high forest, it might be argued,

method of coppiee with st f hig 1 might be arened
ish buth timber and fuel, and furnish timber in mue ge

-onld':l:;d"":' :aib"' pnder tihe methud of eoppice w.nth standards, 'l;lu; prexent

‘:.un of the area, formerly sct ajar: for treatment as high forest, tli’os lmt L owever,

the conclusion that the method of high forest is suits l; towdc; lpecx:..

pat e} the forek ocobtains. The volume of standing timber is undoubtedly great;

:.hl‘&o L1008 have in general a forced and nohealiby appearance ; apd it i» not impro.

i stificial means. Every indica-
Bable that high forst sosid ealy be regenerated b)il.th'r;:el best when grown in a

gicm po-ats ta the eonclusion that the priocipal .'::iont when grown a4 standards over

state of partial inohli:: b‘l‘nf:‘:'t ‘;"::nf?:’ adopting this method we are more

m‘u; :nd..u l:; ;' of good quality than by auvy other metliod of treatment,
y to farax
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The exploitable age. ~The manner i i
— r in which t i
gllceu?zigt? has been calculated, and the facts onb(:vl?i‘c'!:k;;)t‘
ton has been based, should be stated. As alreml;

i . 3
ndicated these facts or considerations relate to the products -

:"e‘zur:fg,otfhge;l‘?act t‘lmh ‘_\'llicll the fore-t should be worked
; 1, the pri ise : ; ’
the trees atonginn e thcla f(()!::s{oahstd and the net value of

Framplo—.1t has been st

; It ated that tho obj i b i

ot raz ; _ ject with wh

d:;!:“l ;;::;}n_ppl) fuel and timber fur the llei‘;llbou.li:lg'lr:)';!,:lltl?l: ‘0"1'(’ e o

Coeiied hat ¢ »t:rondlumy bost Le no.-OmEli-hed under the cop ic: l:xx.:itd;t; of o

Tt e h’n:'u!::((hl( the fuel billets required ohuuldlsol exc;-d 4 'MB‘:"’

dias Wk,e. ’}‘romgth' i teomn uecessary to split them, and they biing j N | r

RS A o, e el b e
n ore, i

(rl?utx::r o!{ul') ynn.h \ As regards the standards, :omh':::dm‘? !:1:‘:“:,“ il ke

mmvem. lt“i:‘ th: r:I ;::nl::;g‘ ::3‘:1 ti:n!nr. and that they uthimilol!iuli:msbonmt

y ) X f o i andards
each coupe for five rotations of the coppri:.m # coriain number of the u of

General scheme of workin i

! g and calculatio ibili
z‘llllelca‘lculzfmon of the possibility sboul:il olfeth;aze“(;lg‘gt’t'h—
be: ysis of the crops, or, where an enumeration sury hag

"i‘ hn:,ade, of tlhe ;tnnding stock in the forest 7
he general scheme of working and the n

cqla(:‘nlon lbavmg been explained and theep::itbl;?i(: o(fl ?.l.
mined, the condition of the stock as regards its uglc'e oy
cf:r rx‘xlx,snf{l‘xcmncy, the arrangement of the nge-olac:en :‘alncy
(3 th, sdou}d be discussed. %“l;e length of the l'epama ry
period, during which it may necessary to reco:?sti ped
crop or lead it on to normal condition, should priodie
explained.  Sowid also e

Ezample.—1t § o0} inej i
method ; and the l‘enmp:fe‘:h?!:?l‘:lng“ﬂ::':tiﬁ:235;::5(:.;; :::; :v’h:?: ﬂ: pore;

840 years) required for atree of the lowest dimensions of Class 11 Lo attain the

iraemmio i
;l of Clase 1. Tbe valuation surveys show that the age-classss are as

Clam 1 . .

”» I . . * N ° . . 65.871 trees.
»n 11 . . * : . . « 87848
w 1V . ’ . . . . 63000

. . . ”7.(.1) »

It may be assumed that, ' .

h : " 88 there are

52"3”? zo‘ 'b';f-h : ill attain exploitable ﬂﬁﬁb‘?." i:‘t&. 324 Clacs, the greater

P :bz revs whio will become exploitable sach yoar is se ﬂilm of 40 yoms, the
or about 2,000 trees.  Under a folling rotation of 90 methisg less than 57 848

stoek 00 the ground sbould therefore be swe years, the normal espleitable

In the area first fel
n::‘ felled over 3;(;;“" ago ,";‘:3 y on
» ”» JoOars a L
“0-, ete. gO 3 X 19.
" last " 1 year . 1.0 e
ago e X L

The norma) H
21000 esploitable stook would, therefore, e 106 < 0+ 18 + &c. 4+ 1) m

137

There is therefore an existing surplus stock of 65,871~ 21,000, or, say, 44,000

exploitable trees.
The condition of the erop shows that trees of Class 111 are markedly deficient,

and that there will Le a dearth of ufloiuble trees 40 .years bence, aod indeed there-

after until the present stock in Class IV matutes 80 years hence.
A prejaratory period of 80 vears is, therefore, necessary in order to properly

comstitute the sto-k ; and it is proposed to spread the felling f the surplus stock of
44 (xq) trees over this pesiod (or rather to diminish the feilings of the youager stook
proportionately). The snnual fellings should, therefore, be within (44,000-80; + 2,000
tiees, or about 2,550 trers & yearl.

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 selection
fellings the period chosen would be the length of the felling
rotation, and the rotation should, therefore, be justified.

Erample.~1t is desirable, in order that the ares worked aver each year should

not be inconveniently large, that the felling rotation should be as long as ible
the interval botween the fellings

without risking the loss of trees which die or fall in

It is considered that 30 years is the utmost Jimit thet can be allowed under these con-

ditions. The length of lime required for treee of the lowest dimension of Claes I1 to
being 40 years, it will be convenient to take

attain the lowest exploitable dimension
the felling rotation. Consequently a felliug rota-

that period as the basis in fixing
tion ¢f 20 years, or half the period, has been adapted, aud operations are presoribed

for that length of time.

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 circum-
«tances in each case require. Such calculations have already

been illustrated by examples.

The allocation of the fellings should be discussed where
necessary and the propoeals made justified, important de-
partures from the rules regarding the allocation of the fel-
lings being explained. In the case of the selection method,
the order followed in making the fellings is of little import-
ance pmvided 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.
Esample.~The order to be followed in making the fellings would, under normal
conditions, be ea they are numbered 1,2, 8, ete.; but as coupe No. 14 contains many
mature and over-mature trees it ia desirable to take it in hand at once. Moreover, as
the mature trees gn.iu e1cess, and as (lLera fi. a surplus stogx :l;ickh ::ot b‘Nm,
o “Nc,::l 'lﬁn.tbl::ﬁri: ;‘c'a‘r, ::n(::i'az“.'::l:dto No. 14 in the usual order

sddition to cou !
in the 14th ’n‘:ﬁ the felling rotation. By this means after the first year, it will

be possible to resiime the regular order.

Rules regarding the conduct of the fellgngt-—-The special
statement of fellings should be accompanied or followed by
such general instructions, with regard to the mannerin which
they should be exccuted, as may be necessary for the guid-
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ance of the local officers. These instructions should not be
too elaborate or detailed, but may be drawn up on the sup-
position that the oflicers who carry out the provisions of the
plan understand their business and will be responsible for
the fellings they make.

Ezample.—The trees are to be felled aecording to the principles of the method
of seletion fellings, subject to the folloning corditions:—

The prescrited number of trees may be fellid annnally, or the fellings may be
enrried vut, over the whol« arvats bo worked, during three years and 1 the
fint or any other yearof that peri.d. )

Notrre under 8 foet in girth ‘st biemst-height may be {elled. r10ept in certain

oass where, in the opinion of the exccutive offieer, the tree shows signs of
prewature deeay.

Isolated trees should net be elled. unlees with the object of clearing awsy eover
tobelp the extablishinent of seedlings already existing.

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 formulntion of the anticipated condition would
serve to illustrate and explain, better than anything else, the
nature of the fellingsto be made and the immediate object
sought in makirg them. 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 to be made—

Erample.—The rest of the periodie block, which contains old fir forest, will be
regen-mated darine the int period Ly sucecsaive fellings, sord, sesondary and Snal
Thaese feliings wiil be eontrolled by volume, care being taken to complete, na far 2s
possible, all the seed tellings wichin the frst 12 years of the peried. The local
ofleers will excouts the reguneration fellings on 1heir own respumsibility, in sech »
way a8 10 securs, with the greatest approach pomsible to eertainty, the natural re-
stoeking of the ground. The seed fehm.- should be made close, the cover Leing
waleed by proning the luwer branches, care boing bestowed on the condition of 1he
MWMW a thick growta of moss, bilberries or heather covers the
m it should be removed in wide strips. Sheuld the ground be overrua by hey-

growth and there is reasun to fear that the self-sown seedlings will met

thrive, it will be necessary to clean-fell and 10 1e-sioek artiisially, nsing the pine as
& nurse, and, when the latter is 30 vears old, inttodueing the silver fir and the bosgh
wsder its shelter. lhere usy chance to be spots where the shelter is sutliciont for
the direct reating of the sileer Ar, and where the suil is of suft.cient dopih and
fertility to render unnece-sary the evpense of niing the pine s & nuree Jn
this rase 8 middle course should be fullowed, and jine atd silver Bir sh.uld be sown
I alternate strips. In their aly years the pince will protect the Grs end may
sfterwards be pradually extracted in accordarce wih culiural vequirrnents, Bape
g snd poles 1hat are net vigorores should nm-ll‘r be retained. All thewe whish
bJ:llhougi yot thriving, that are woedy in sppsarance, and thoss in, o

plicated the operations rescribed

taken in hand should, if possiblo, he oo o
headings : wood
but one should
trees, or the volume of mate

to i
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&l:ah bave boen under, shade

for 8 long time, ough i
tr Presence may be Decessary as a png)t&!tiou to& ounge SR,
by ’empouul] tetained until the latter
d" ter. When it iy considered that
-‘:)t:v'-; tha! !’t:drr 18 dewiratle t.
troes which i
from jt. Ay be cousid

It is onl
younger growth that thegys:::{t;

bas paased the sta i

: . ge at which j i

s pole crop of wilver or rpruce fir is in ltthe on

preserve it it should be thinued if Necessary, ?::nd‘
r

ered cither uacless or prejudicial should be oxtracted

Tabular statement of fell; -
the prescriptions are summef‘dl?p& As a rule the whole of

.. in a sine 3
statement containing the following colﬂgiie;imph’ tabular

Year or period for which operations are prescribed.

Arex to be taken in hand e hy i
Nature of fellings to t:- nm‘§e.’“r o petied.

ﬁ::‘::;;.]u;ntity of materiul to be oxploited.

More than this is seldom required, no mafter how com-
bed m dThe aresa to be
» be shown under the djffe

ed, blank, unproductive, In the last éo;;flflf

be entered cither the are
] a, the number
rial to be felled. of

Erowple —The followi We ill ;
romple e oper::?:n:::?w le illustrates the adaptation of such a statement

Statement of Sfellings,

x e e i, g S
T | . S e
i Lecarary. ‘ Asas 1x acune.
Anma,
':..l ' ' No. of «'l;:'l olc::u
Pasien ¢ rentad I - fon voroms| ¥
: 0od- L2 on ¥ ANLERS,
I aui, Block. rov | ed | Wimak. | T8BT- f Toral. | rinen, [eo ma
il ¥ECLRD,
) i —
Succesaive mgensration fellings (dy oolume.)
- P (T A ‘
[ Lafle- ci 1 l bt 0 3 908 Reg
. ene- 3,803
W0 | e [Nesk. | WL abion, | eablc faek | may” e 1aEY
aonually. | paretory, pe~
©ol Yy or
Baal ; or it
thres may be
undertak e n
together by
the gr oup
E ==
. Boloativu foiléngs (hy wusber of trees).
7 [ . Wy ===
18] De. sre P 10 ml thoa, m 'rﬁn Of thesp 37
saly, -
u-22] De. we | 13 1] e T [ 30 vuggidd sad
ohe. )

efs,
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Statement of [ellings—continued,

, Locarrry, Assa \§ Acass, i

i o Anns,

! "7 Naveas! Ncussw
Yoas ; No. of or jovrsess | g -

P ) coupe ur ! " Psse | on voroms swibe
B810D. Poyest. Block, | com- Wood. | Blank. Uspro- Total. winus. o u |
; Vrane  odl doctive. aLLED,
| \ | wwot. g {

Thinnings (by ares).

10081 Andert Dut- 5, I, n B B ;._,m;,h;b: T acres M‘lhl::i”; €.
‘ | wind ' % i | minew. | orer on @
! : i L ; tomih of ke
118 Do | Ds . I nl sl !l v bl . e (71 e
. ; | i ' i fes) to be re-
158080 Do, Latoce 11l [ ] n 61 e i Po. | @ . pealed three
] ; | (1S (8 onee
e, | ote e, | IV, e e oto, ”e, e ve. levery d
| | yomre) omsash
! | ,‘ il

Stoved coppiee follinge,

181 (Changla, Lo 1. L2 [ 2 Ps Blursd slacten. | AL esebh
| ; coppice. conps DL ke
i ‘ i ’ then IS stand-
| Do, | Do, 1t ” ] ! 101 Do. 2, |ards are 10 be
| , : . ] tomrved Pt
1905-8 Do, | 1. . X 11 w | Do, 4 , jScre oB s

; aversge,
ote, ete v, e, ste, ole. ote, ete, .

Supplementary provisions.—There are two classes of works
of improvement, namely those which are so connected with
the method of treatment that they may be 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
be general to the whole area, is nevertheless to some extent
dependent on the treatment adopted, at least as regards the
closing 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 wit{ which these regula-
tions should be drawn up and their nature depend on the
circumstances of each case, and that no guidg as to what
should or should not be provided can here be indicated.
Important works of construction should form the subject of
8 separate report, and should only be mentioned in the p lan

50 far as they affect the management or treatment of the

forest.
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i ibed by area,
t fellings.—These should be prescribe 1 by
witllxl:fx?lrzzils as x:;ards the manner of conducting them

as the circumstances require.

. . 1 f
E:a-ple.-—lmpmtement fe"mgs lhonld be mﬂdﬁ at lnul'l 8 0 ten ye.r"
$ ll‘l‘mt twice orver ‘hc entire ares mn e course o tha elhng rotation. lhe

fellings should be made in the following order =

. ARSA TO BE OPRRATED OoN. ‘
——— T REMARKS.
Yus. l Area to
4 . |be felled over
Plock. 1 Arex (estimated). \
- _,__,iw____,’_i I o
'
108090 3. Bansi 629 w
19012 ‘ |
1891-4% . . s 708 206 |
1902- |
lm‘” ] - .| Rapent 564 1 |
o5 Ccoatri - 196 |
m:w&g;:‘ } ) i e i e [ 7The estimated cost qf
906-8 ; | i 205 i these operations is
) -7 } .. u“ﬂlud . 1 (] ! thass o perat
nw-gs } .. Kango l 435 189
1906- !
89699 ] 801 202 i
1907.8 } Hloh i’ 1
""“"”} .. Dand | 298 186 \
1908-¥ ; |
e — |
' ay50 1,572 ‘
ToraL )

"L ”Wv » 3 i & should be donet—
In the im .w'?mwxl{dh:l::u ':: r:!io‘v,od from the injurious cover Kf
an uiar.rck‘. either bl;‘.tho lopping of a branch or two or by the
riogieg o e ipmedi.w’ o::l:-t:p i:;‘x mnt of the heagy surrounding
A o ;(";t.b:'m l';:t' ot;.‘;imiu in good condition, sho8ld be set free
ol ringi of some of the latter- (erile deodar Lrees the
th_o_ng:xmxf or en slopes immediately below, fert) eon, the
In the vacmt’h" P"‘P‘"d for the 1eception of any seed that mu.yfr mth’o
wol shos of all undergrowth and being freed, if necessary, 1ro
l”li;icki‘mmwa-u:g' of undecomposed leaves. o
. be leaf canopy. it should notbe_ forgotten th-t'd;:(ill‘lru zlnniuv
Tn o e ogmt‘t : dea) of shade and requires protection, and that brig tillumine
youth "':':di; 'the soil of these forests beingdover:u}xol‘lvi:.: .' l?:n::no‘wxion- f weeds
don j f ringiog and Do o
sad iaferit :hrn!:n Tt\::ﬂﬁ:d :ozgetltiou. to save tboml‘:,:;i outlay that felling
mﬂ% w’ prevent the grouud from being encu . —
guls ion of rights and conceuionl.—The P a_uil in ! 3
' mt:n‘:'tl carry out the detailed record-of-rights under

; :te It should be laid down
the forest settlezel!’let,;;e‘l’;;g (::l:;zing and for what periods.
;‘l:at lr::‘; :’:f cattle to be admitted should, where possible,

e nu
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be ibed : )
‘m‘:.;f:l:dn. b:ngefe:%?ll{ it should be explained how
danger to the fopest. ith the least amount of injury or

Erample.— 1}, any indi wvena! aress
- rexed table indicates the periods for wh
| .".r:“;d'm closed to g#Mzing, They hauve, us wcmit‘.:lhb?.!h lemen
pobvtiiin --lm'\\led‘ W to giving rach avea a rest’ of frn vesrs.  The . d
will sl ade i “:iﬂml giYen in the st.tement of righie and the lr::onh' )
opencd ™ ;:r ead of eattle goared  Wihen one area i.'clcud anoth gt
- On &N average, ome-third of 1he while area will -I;nvc be on ::2

ETAZing. This Arm : |
Bettiement Otfeer, rrgewent in no way ountravencs Ly orders passed by the Forest

M—M — —
Asss OUrsuaw, T
Yuame sevmive wuica cranap, -
Kame of bleck, g Aren, Remapma,
g 0 Jxa i L |

' : X ; Y 'kl . . -~

ll:zgl :o ;:33 . . ! Shhh 7 4 . . 3-13‘.4,

o . . ) ; 2,432

.: Uanelan o 370

The Raora bloek of 106 scres which it j pom- l’ ‘
:.t:m ‘l; in free of rights, but gr:u:t::trr'x: can b:u ;:::.::S:M ik ry
b mnn; eh?r, [:,z..’;' i;::.'li:mt; tlof.l\lairnv-m. or abont ten acres, 'birlrer::::::
and it is inexpedient to close the ;uucbv-fr:ra::.nt:-‘:!:::t' “ it voed not be warked
It has already bee i
] 'n explained that, s p i
) _ ards righ
231}?«11;; elt .t(l’)’ay be necessary either to form lb:garea bugd::etg
the explo;tl-t'i[s mt"l)lnl se({ml‘}lte b i S e i which
, ation wilt be dealt with in the opdj
c exp * ordinary way as
principal provision of the pl : o resuived
prinejpal ( pian, or to allow for the requ
tnl)latex-ml in caloulatmg the possibility. Iu the lattc(l' (i-:;:
e removal of the right-holders’ {roes would be regulated
as was necessary hut separately from the fellings made
under the principal provisions of the plan.

Ezrample.—The nuwber of trees i agers
. required snnuall he vi
estimated s folliwn from the Average consumption of ’ll-t’ p'ﬂ. E'": nn}.‘“'rb.b::

t 1]
dm;il‘h:b::rl«l b{_l_he Range Utheer for removal by the sight- on pro-
e R
Degenirnon,
s 13xlad
Chirtron, Y diameter .| 8 | 8 | 13 | gy | . i}
) .| 60 |28 | 149 4 s
ook B thmreedi 10 8|13 | % |8 b
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Hitherto free-grant trees bave been marked in an irregular manver, the same
villsge of'ten obtaining trees from different localities, and the peaple frequently beiny
allowed to select their own trees regsriless of the well-being of the forest. This
mast ceass, aud 82 trees shonid Le marked by the Ranger sceording to the principles

applicable in seleetion fellings.

Sowings and plantings—The question of sowings and
plantings should be discussed, only such details with regard
to their execution being given as uppear to be necessary for
the guidance of the local officers.

Erample.— 1t is proposed to introd1ce fum and other superior kinds of trees inte
the crop by planting in the coppice. The want of good specics to serve us st imdards
and the increased value that such standaris wonld add to the forest have been fully
explained.  To cnable these plants to hold their own in the dewe coppice growth
{omiv eertain kinds of shade-supporting specics conld be 8o intradueed), good.wzed
soedlings should i e planted 16 jats. Nureerics ahould be establinked in the compart-
ments 10 be felled three vears inadrauce of the felling.

Fites for nutserics shouid te chmen in well-druined localities,
should be terinced, and the scede shonld be sown in lines, a foot apart, in November
and Decensber. W hilst in the nursery, the young plants lthd be protacted in
seasons of drought and frost by grass fatties raised & few foet off the ground. The
young seedlings should be put out immediately the rains set in.

Roads, buildings, and other works.—The improvements in-
dicated above are more or less connected with the method of
treatment adopted. There are, however, many works, such
as the improvement of boundaries, the construction of roads
and buildings, aud, in many cases, the clearing of fire-lines

which may concern all the working-circles,

The estimated cost of such works as may be propnsed
should be given in the report. ‘The application of a plan
may nocossitate 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.

Esawple :— Bowndaries—The forests have besn merely temporarily demarcated
by kwtcka pillars many of which have already fallen down. In some cases it will be
possibie 1o 1resat collesiively as one bluck severn] at present separately demareated,
for instapee. 8ikri, Rupani, and Chatri; and also Kelwars, 8ani, Padn, B har, Chi-
rindi and Rombo. But where this is inexpedi-nt the forests should be re-denareate
od by pwcka boundary pillsrs. It is important that new pillars should be of the best

ible deseription.  Forest records of former years show tiat dewarcation work hae

requently had to be done time after time owing 10 the cheap and unstable nature of
the materials used. It ia therefore proposed t. construct of the most suitable stone
(geserally siste) foand in the locasity, sohid masonry pillars sbeut 3 feet square at
bese, 1 foot 6 inches »quare at top, and 2 feet 8 inches high, on a solid founda-

tion 8 fest square.s It is esrimated that each pillar of this description will cort from
RS to R4, accerding to ils poaition. Owing to the configurstion of the ground, one
is froquently wot visible from the next, and there ix often, in crmsequence, nn-

cortainty as to how the boundary runs. The 1emedy in Lo out » two-foot path or line
through the forest from pitlar to pillar, wherever the bonndary is not & uataral one
or a path does not slready exist. In raph 6 it is estimated that there are 78
miles of artiBsial boundary; so that, if J miles were made every year, the whole work

would be comspleted jo about 10 years.

The nureery beds



144

Fire-protection.—As stated in P, it

. 4 art I, it is scoepted that wnless

:‘; m"d: 5n-p_l'otteud .tbm' detmionti:m must continune, and l.hy mnﬁt‘:‘::
timber sad fael 1s ::ppliod ‘tl:ig the ::P.roi'“’ i‘,,"" demand of right-holders for
Proposed to extend protection to the fo'no'-s:f}mm::i. ;]_?“ lities only. "1t is therefore

RN T - —— - I

Ponasye, ! Atea fn acrve, ee md!hdh
in m_lea,
81k |
Pl g:rh . . . . . . . . 11,132 1l
Friqas N . . . . . . . 13,435 b d
. . . . . «; 18,983 ‘ &
Torar . . ; 0500 | 108

i

All the other foresta in the area dealt wﬁh vig e
| . viz., Jogi Char, j
Ku;;:a Chuurﬁa:cl}lrondy protected. The Bnriwnl:-)lo 5:": g)'--c:nie’:;li‘- b.?' m
:}inn? n:f tr‘:- nﬁne for its protection ; but grazing might be stopped in it st the
besinn n.g"d' ¢ fire season. The extra cost which this protection will involve
n‘wu: ol onT;‘i‘: :‘:Tlt :f- similar proteetion in other arems in the div'n‘i:u at
B ring the tutal cost of fire-protection in the tract to
munications and buildings.—The roads, beid nd baildi eratad i

mﬁg&k&) l:o SI: except the sloeper-carrying p-th?i: t.lu :;;‘::nﬂ:h“: h:
worke forn . ’ o: be kept in repair. A yoar before the seleotion felli i the

) id‘:- are brought toa conclusion it will be necessary to make :‘n:l -
|'m'u mg the present path from Deota; and & similar U:‘?oddd "'MM
a o &muk from Deota to Sahlrs A‘lo:i!be nsin ridge, a -harl‘:‘me ey from
.B.: e Nmndomhau. for pack animals carrying food for the se 0’::. 5 ouliu.n
most sleo be aleng the right bank of the Tors from Tadisr psun"" month
of the f:ngnd to that of the Kunigsd, down which will com dlb’ _~ from

dn orest ; whilst 'br':nch roads will be required up the t. e

'lro. acd also one frop; Naintwar bridgs t» Koarbo, the road on !h:;’ yodyniw
on;u farae that bridge being widonﬁf aud immv'od. oft bank of the
o u).M&hl".:. hoases and servants’ quarters should be built at the campin nd
i “wn.:iuit;;x:dl th;!month‘of the Kunigad. The Bamm hnr.:n:mnh
. _Houses for the Forest [ orest
gm.i‘l: 5 l’:‘:‘lll!;l at Bamsu, Sahim, Knnimwr?-m;?m for
-$uppiy afe Also neceveary at Bamso, Sahlrms and Naintwar, The cest of

various works will, on an average, amcunt to H6,000 & yoar

Summary of works of improvement.—A : mary
w:rhof improvement may, in some oases:ug‘e giveuor vit?l:
advantage. A brief description of the works, the probable

date of thei i .
indicated.m execution as well as of their cost, should be

Eremple.—Bummary of works of improvement.
Joi . .| Pacilitatiog the ion of s 1o
{ G o, e sheu i " 24 L e
Padri, Bohar . Collecting  seed, propari isg  emall

wd | 1
T e o ot e

SR

190

; R
( 'Padri. Bobar .| Flanting 20 acres, a8 desoribed 260,
Ditto | Resowing old nurseries : 20,000 40
square leet.
Joli Thali .| Opening outs path through the | 300
orests, and from the forests to
Sao river, to join path slong
1892-93 ' that river: about 8 miles.
'8e0 . .| Improving the villagze road along; 250
! the 8ac nalia: about 3 miles.
8ai ‘ Building » small forest rest-houss | 500 Not inelud-
on road leading to forests in the ing valoe of
| 8ao valley. the timber,
Joli-Thali . ! Demarcating the forest boundaries
with about 30 pueca pillars, as

described.

=

liscellaneoﬁs provisions.—The vorking:plan may fittingly
prescribe the up-keep of records, the conduct of experiments
with a view to the future revision of the plan on more

aocurate data, or for other purposes. _

Rrample.— A jourpal, as prescribed under Section 89 of the Forest Code, must be
kept up. This book will contain, rately for each block, a register of the operation
urriadp;nt therein, the yield from the fellings, thinnings, dead and wind-fallen trees,
eto., ete., ote. In addition to this, a portion of the journal shonld be devoted ta a

ol summary of esch year's work, to notes on experiments and cbservations made,
cost of exploitation, revenue, and expenditure; and so forth, for the forests as

Aole.

* .Hmnmt‘ of the rate of %'0'“' of the oak should be made regularly onoce s
in the sample plot and shonld be entered in the journal. The examiuation of the

eoncentrie rings of growth in conifers should be continued. The record should be kept

by compartmeuts, and both the aspect und altitude should be invariably noted.

Changes in the forest staff.—Any alterations proposed should
be indicated with such detail as ciroumstances require, and
should be justified by reference to facts recorded in the first

part of the Report.
Esample.—It has been already fully explained that the staff is inadequate and
moust be increased if the present proposals for working the forest are aocepted.
The following protective and execative establishment will be required. A
ment showing bow it is proposed to distribute and employ these men 18 attached to
d inorease , the average forest area (formed of &

Report. Kven with the propose:
e number of small forests soattered over rugged country) under each Ranger wil

be 17,000 acres, and under each Guard 1,500 scres—

R R B
U Ravi( 8 Forest Rangerson 50 to 1567 amonth . 150 monthly.
forests: four{ 5 Foresters on 15 ,, 40 " . 118 »
ranges. 45 Guards on 5 10 » . 385 »
Ravi 1 Forest Rangerom 60 , 150 ”» o 80 ”
Lower ¥1) 9 Foresters oo 15 ,, &0 ” . 45 ”»
Bsoge- {323 Goards on § o 10 . . 138 .

Total estimated eost at starting . . . o e ggg

Present sanctioned monthly expenditure . .
Proposed monthly increase . o« e e . . 170



146

This does not inelude the sstablisbinent employed in the forests rousd Dalboume
which will be separately reported on.

. Forecast of financial results.—The report should oconclude
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 years,

Erample —1t is impassible to do more than estimate the averege ennaal
Yevende. it will be notived, from the flowing statement of the anticijated
Tevenue and expenditare during the ne

3t 10 years, that but litgle profit from [
nelal point ol view will be obtained fr0.0 the working of the furesta. Itis

The object (iovernment Yoidg

gowparw, it muy be thght, tao favonrubly with the mctual resnite of the past decade.
It wilt be sorn, however, that it s Proposed to fell wure than duubie the past average
sancal number of 1y

oes,

Fatimated Average annnal:
Sources of revenne and bheadsof 4v noual| recoipts and -
eXpenditare. t:fp.l: and | charges danag - Remange,

charges. past 10 yoars,

& ’ ‘

mberandfael . . g - i

Minor produce and misceilanecus 1.800 . i

Tozras Rucmirre . 33,800 29.978 *
— ]
Timber works ..., 1.000¢ 8,900 g Tﬁ incladey
Roads and baillings . . o ’c.ooo 8,17 one-seventh of
tations and other worke of jm. the total propog.
Tovement | . . . . 21,000 8,121 o4  e1penditere
du’m f establishment, including which will be
four-seventha «f b Divisional - . mcurred on the
Cuntrulling and ostablish. , . of new
ment charges . . . . ; 8,300 LE - B mu
ToTar Exrannrrons ! 48,300 nre ;
K5t soarLus f 6800 10
R ———— :
APPRNDICES.

Maps.—The working-plan should be supplemented by sueh
maps as are required to clearly illusteate the general position
of the forests as well as their proposed explbitation

(f A general map on 3 small scale
whole tract J)

showing the
ealt with, the distribution of the
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ies . of working-

ta, the boupdanes 0
o dfo?e:d ministrative charges, etc., ftc.
e ofor each circle, on a scale not less
—1 mile, indicating the boundar-

fes of blocks, compartments and coupes.
es

i block —It is generally
Description of the clr:xll) l(!)lf etll‘.(:hpermzmen1: nng sﬁit.::lnil:g
expedient, when e?l {)o record separately f:)ir eacd sub-divi-
o w prep!tlae Torest has been divided, anre vith such
o e Wl:scl:he circumstances of cach case require,
miouteness

- h—
A ints connected wit :
more important P° tion, relative position of the a;‘ea z:z;gn((;‘f
(a) the sifua unéry) aspectand slope of t 'ef of the
hilly 00 ture of underlying rock, séa eh sical
(8) the R eeo soil, its composition and pby
surface n, depth and general fertility ; tanding
conditio ilion and condition of the : el
(o) the compos or class of forest ; componen ssnsitv
cﬂ:ip’ ttl‘;gni' relative proportions, age, |
an

g i s k i n 9 past
tl’e (]

remarks. -
i h of this informa-
explained fh_at muc e
It hasb:lrea(;,}'ﬁt;:;’; rc[I:resentedhm a ;{I)oc:g tm:g);)lzzg pat
r if the
ﬁoonhml;{l”- %nay suPle;n;f:;'t’ct:se they written rec('»r;le ;Ll(;:rl:l&
"ﬂ“'u iptions. brief as is consis :
in ord:f to fulfil its purpose :;gna: d‘efeat the object with

descrip : : asp the
canrss, i e, 2 1ho mind fuls o grsp e
which the und loses itself in details,

: as pos-
picture offered descriptions as little ?unz;:)e;sfm:etah}xlar
of rendering these ally made in the for The growing
sible they are usut ) . duced below. rowne
hoas the w?th accuracy. In dos;n );xnoguld

' 8
ice and the over-wood or s::ng?rc:nps for
coppice, the COI':)I; of sepal'a“’ly' In the ca
taken accou

ibed by area only, no
‘hility has been prescri s "made. ~ The
which "'fio';"‘f,'}”l:&nding stock would
enumera

following are some examples :—

differe
circles .

to map
(2) Scl’t‘;"‘:n 4 inches

stock must be
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Record of rate of growth,—This should show the size of
the trees experimented on and the mean radiue (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
snd 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 pass into another. A form of
record, such as the following, may be used :—

‘ | g
Ciass on prawzrax Avemge Number of Moo o

radius or rings count- DCT O rings Bruinxs,
or TuER. depthbored.  od.  Porinchof
i Pressler’ s gauge.
{
f I gs ; 2,5 114 In moist valley.
! Lot ¥ 107 |On high ridge, but good
C18 26 y moi
182 Valley moist.
Below 12 inchoa dis-, | 20 | & 7o
moter, ‘i
Stump | countings
53 78 15-0 Stiff loam loil' valley.
&1 51 100 Limestone soil, valley.
t 46 74 161 On exposed ridge, but fair
f sholter.
{ Aver forjolass . . 18 j
} rAgo 01‘] [} 1
e
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CHAPTER V.—CONCLUDING REMARKS.

ENSURING THE PERMANENCY OF THE PLAN.

Laying oat the coupes.—When the provisions of a work-
ingaplan 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 heen 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 degrec of detail with which the coupes should be
marked off depends on the circumstances of each case. In
working-circles treated by the sclection method or subjected
to restoration fellings, for instance, each coupe will, ns a
rule, he formed of one or more blocks limited by natural
or artificial land.marks. In such cases no further demar-
cation obviously is required. It sometimes happens, how-
ever, that the limits of the blocks are roads or fire-lines,
ths construction of which forms part of the provisions of
the plan itself. When possible, therefore, it is well to
lay out the roads or fire-lines on the ground bafure finishing
the plan. This course will tend to ensure its provisions
being adhered to and thesub-divisions it deals with bein
preserved, and is in every way advantageous. A well-consi.
dered arranzement 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 coppioce
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.

THE CONTROL OF WORKIKG-PLAXS.®

Necessity for simplicity in the control.— Working,plans are
of no use if they are not adhered to, and prog:r adherenoe
oan only be secured by an effective control. Much of their

® The remar ke anter this head ate an exprevsion of the writer's perwossl views The

osnirel exevrard for (orvets undes the Go tol ] is dotailed in i of the
‘ré“.‘ w Yernmen! adis Clhnplor

effected in a very simple manner,

the prescription of certain sylvicultural rules to be a
over definite areas, with the addition, in some cases, of g

limitation as regards the quantity of material to be felleq :

snd (8) to the prescription of certain works of improvement'

All that it is necessary to record and to control can, there-
fore, be brought under the following headings ;—
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value will also be lost unless a careful

works carried out and of the financial res
system of control is therefore necessa
the control may be effective it shoul
bature requiring only a few cntries,
records regarding each forest or
same reason the control should be
that an uniform kind of record c
and for all systems of working,

Tt ie anfortunste that the truth of th iti
A ! e48 propositions
:;!.i:‘a; t':d l:::;:m Tl'm oa}v:l;ol' forma first intro!i,uoed wepe i:n?;m??;b?:{nb:gzgt?z
of eac § i n
oo orheh e ekturn o e ‘ﬂ:;";‘o;gt;;: entered as & provision of the plan. It is not

truable than tie information recorded n:l 'ﬁ;‘ﬁ’. keep up the coutrol furms gave more

record is kept of tha
ults secured. A sound
ry ; but in order that
d be of a very simple
once a year or so, in the
working-circle. For the
of such a general nature

an be used for all forests

Nature of control required.—The facts to be recorded for

istinot b:ssi ::o_:‘m‘ may be classed as follows under three

(1) The work done or fellings made .
the provisions of theg:] an. as compared with

(2) The groxs “yield ” and the * outturn.”
(8) Financial results. R

Controlling the provisions of the plan.—The control can be

The plan amounts (a) to
pplied

(@) Year or period of operation prescribed.

(%) Locality to be exploited or in which the pres-
cribed work is to be carried out,

(¢) Nature of felling or other cultural operation fo

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 other.
wise, can therefore be checked from o record such as the
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following which need not usually be prepared oftener than
once yearly.

Contrel Bock, Bunsi Range, Pori Divisen.

T TTIUTTCTERD TUNTUirm mo oo B R
Provisions op woskine ruaw. i Orssarions cansias oor )
! ! o
Loeality, {Qu.n‘nly . Locality,
Ll N
material, e+ e+ s
sture bputsber ' Qeantity of
Taan, nhl‘l,m.‘ of screa N:l::: of matenia?
or ol het tobe | .,,'Mh" s ey phgie
it Mumeot |y oy Pttt | ey o |Ama ohot sebee
3 . or o4
> :::-".‘ black. pendirare! € ost. booek, ascree,.  invureed,
tw be i
ncurred. '
Derbusge Cirele,

Belection lo). f Baoel ., 11, (450 .4, Meiectiva fel § Hane] .
iug. [(Mails [ 3701 trees. , ilsge, ¢ Masa (hally }m 409 chir troen,
190001 31 Artbeial re- | Badhot . 150 Riso | Dotk ieg done
Weering
with ebir, ! i
i Uparkot Chevls ¢
100051 . | Thinnings .| Loba ; 330 | 70acres | Ihionivgs ) Loka s .| 30! 70 seres.
i
139608 _ | Clearing fre- | 19 miive.; Coare wtlm, 2348
. ng . miles,; Clearing fre- - .
lmes, f Raso | iinva, !

From this form it will be seen that works of improvement,
such as climber-catting, thinvings, etc., ean be entered as
well as other operations, such as fellings and the coustruction
of roads and houses. As a rule 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 nott price of the produce sold from it, it would
be sufficient to prescribe the annual oxpenditure on roads
of a certain sum, or a certain percentage of the nett revenue
after deducting the expenditure on timber works, until the
nett price was in this wny sufficiently raised. Such a pre-
scription could be far more readily and usefully controlled
than a detailed statement of definite roads or build

to be constructed, though such works might usefully
indicated in the plan without being prescribed. Until
working-plans are drawn up and controlled with simplicity,
as indicated above, they will give rise to useless correspond-
ence and will not be adhered to. .

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. *

_grork done, and the
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cial results.—The record of financial results
wo:;:ob!g :lfo?l?i‘:g more than a brief abstract of the annual
ipts and expénditure. Itis unnecessary fo Iumm.h des
reple p but it is well, in order that the capital mvested.m the
for ,;. av be known, and its amount tested from time to
::m t;n distinguish capital erpendilure sunk in the forest
f om current outioy on annually recurring works of prgtec.
ion, irs, on protective establishment, and so forth.
m'Ao?o;p‘suc’h as the following];l could ;)e :l.lm:lf: :g; :;;::1’.
ith Ii would recor
i‘llllf{)r;xatthiol::u{)%t‘;o zls)ler:;:rds the capital expended and the

fipancial results of working for the year :—~

B KXPENDITURS.
RacRirTS, | , -
vd |peies | B K]
; 3 g g |358cx =
4 - ¥zd 33333 | & be
2R 3 _8 °Le -2 ga ‘3 . ° a
¥ ISR EE 4 vE |BEfg8g 4| E8
oy el 3 & E:’v gy 2 5 -d
g § 3 4 XN s25958 o8 > &
AR IR Il - e’ | 2
A
—— R ) ¢
B |8 | 8B |8
Derbunga Circle 10,223 | 21,567
620 ) )
08| 2001 | 20088 | 8705 7.6H
uno . Uparket Circle, g 5902 | 621
16,500 | 16,509 | Nil. |

te control statements should be pre-

Areas for which .m?mme importance whether the re-
all

pored—It is 2 que;(t;lve should be kept up separately for each

uded to ch locality or administrative
"vwkiDS‘d,'cle or m;ze:;yo ggfxﬁ: that it would be exceedingly
. There cal:’ere prepared for each working-circle, and
neeful it the forml: record much of the information, espe-
that vithont‘suctb : ield and financial results, is valueless,
clally regarding d.ythe fellings and other main provisions
Also that, as regar parate record and comparison for

d a 'orkingop.ln!llé i: i:edispensable.

each workingvcllr‘cn oss of the forest etaff, the nature of the

But the wea . which such records must be
d?:?gneil;;;ossible to prepare separate re-
kept up often_ren It should also to be borne in

for each workinx-ci::':l; as buildings, roads, fire.lines,

. gind m:::;‘: ”:o;k;wm with any one particular circle
ﬁi’ may be comm

on to the whole ares concerned. It is,
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therefore, necessary, if the returns are to be prepared without
an undue expenditure of time and labour, that oonsiderable o
latitude should be allowed in their up-keep; and it will be N

o2

[
best to require their submission only for each separate |
locality or executive charge, such as a range, the working s l
circles being distinguished from one another by writing the ‘ '
pame of each across the return or statement as in the i B '
examples given above. This matter, although one of detail, sk !
is of considerahle practical importance. 5 : :
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