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REPORT ON MEASUREMENTS OF ITE GROWTH OF AUSIRALIAN
TREES ON THE NILGIRES, o

By D. E. HurcHINs, Deputy Conservator' of Forests, Mysore, on Specz’zzl Duty, dafe‘(f
‘ Ootacamund, 9th October 1882, .

- mn o e

INTRODUCTION.

L‘.,'I‘HE-object and the scope of the work regarding which I hage now the honor to
| submit the report, is explained briefly by the Inspector-General of Forests, in his nete
‘to the Government of Madras, dated 19th May 1882, in the following terms :—

“The plantations of Australian trees on the Nilgiris now cover a considerable area, and
\some of them have already been cut over. The oldest of these plantations date back as far as
11857, and, considering the extremely rapid growth of the Blue-gum and the large Acacia, it is
{time now that the rate of growth and the timber production per acré of these trees be accurately
ideterminied, and that tables of growth and tables of growing stock per acre, at different ages, be

{drawn up. These tables must be based upon t‘c]e examination in detail of most of the existing
‘plantations on the plateau, and they will fumlish d’lta for estimating the oniturn of thinnings
and the final crop at different ages. The enquiries which must be made for this pnrpose will
:probably also lead ‘to clearer views regarding the principles by which thinnings, the formation,
.and the treatment ganerally of these plantations, should be regulated.
¢ It will doubtless be found necessary, sooner or later, considerably to extend these planta-
tions on the plgteaun, and the results, which the enquiries here suggested will furnish, will be
found useful in arranging these operations in a systematic manner.” . -
b

2. Regarding the first planting of Australian trees on the Nilgiris some notes’
Q ' have been kindly eommunicated by General Morgan': the following summary of these’
notes will be read. with interest as introductory to the tables which exhibit the growth

“j:% s 20 7 r at the present-day of the trees:—

[
/  Some trees of Lucalyptus ylobulns were planted as erly 843 by Genoral (then Captain)
M?B ' /- Cotton at Gayton-park and Woodeot in Ootacamund. 'The-. st planting on a large seale was
( done by General Morgan in 1856. In 1857, Blue-gum plants were sold at the Government
¢ gardens at the rate of 12 aunas cach. Tho first Govern. 1ent Blue-gum plantation was rade in
; 1862 under the orders of Sir William Denison, then Governor of Madras. " There was a large
Blue-gum tree at Gayton-pdark which, till the head was broken off by the wind, was one of the
sights of Ootacamund ; it bas now a girth of 14 feel und a bole 100 feet high. . General Morgan
hus some Blue-gums near his house * The Retreat,” now twenty-three years old, with a height
of 140 feet and a girth of 73 feet. In 1868, General Morgan cut down a tree at Tudor Hall
which at eight years gave a yearly increment of 3 cubic feet of wood. General Morgan can speak
- from experience of the powerful draining action of the Blue-gum tree. He has scen ponds and
. streams on the Nilgiris dried up locally, after the planting of this tree neaf them. There are no
< trees on the hill~ sufficiently old to thoroughly test the value of Blue-gum wood for bhuilding
purposes. In 1862, General Morgan tried soveral varieties of Eucalypts; the valuable Tarrah
failed as it has failed uniformly in Southern India. Eucalyptus rostratu, the Red-gum of*Sydney,
succeeded, as did also Eucalyptus amygdaling, which in Australia grows {67sezh a gigantie size. -
General Morgan recommends planting 6’ x ¢, and thinning at eight years or¢icfore ; he considers
that the growth of Euealyptus globulus is about twiece that of teak, and teak about twice that of
_the European oak. Aeacia melanoxylon and Acacia dealbata were introduced:on the Nilgiris a few
years before 1845, coming probably at first from the Cape. Gencral Morgan remembers Aeacia
mélanorylon as a rarc plant in 1851 from the circumstance that in.that ear some plants were
stolen from General Watson’s grounds, and found afterwards in a priest’s\ garden. Last vear
-General Morgan felled an Acacia melanozylon that had been planted before 1845, and was there-
fore about thirty-eight years of age. It furnished sufficient planks to boardsa room 24’ x 15",
- Some other trees forty years of ago have each produced 50 cubic fect of timber. '
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- 3. In the tables of z‘:’f’oWltlhfa(f;(ﬁg}?&yu;%gﬁeggggnglg1gn?lec?1}i)sizfx¥e§>1§?:§t:“:f)‘ \\(LB]C)Il‘cle)mf(,1 of..thev f’f’-x.'e:s 4ni gle cuglc con}ten't l{))f\e the ideal oylinder. . ,In Europeau forestry
forms have been used; ﬁrbt”u ! ? . f;:d. and gsecondl : a form showing the calculation of . L uile to uc{?_«:g'-t actor ¢ qofm:tblget a8 be % caleulated for different classes of trees.
the trees in the sample m:(}?bllse C:;;ed’ fo disouss ‘myd’ explain the figures in these two ‘ fn tmyfw‘o;h ‘1 r;:fféﬁf;;g ofotre‘z qelmlmc, ’ g’ experiment, beforehand, the Redueing-
 the Reducing-factor. 1 bba t }l?)?forc doing so some preliminary observations are neces- actor for the variou elasscs of treos measured. N
 forms; column by columu, % d of working which was adopted. ‘ 7. The ideal ylinder of each treo in tli sample arca having becn oblained from
" sary with regard to t}leme..t‘xo Od t‘ ,,ﬁnz average rates of growth of the Blue-gum or the meas?ro:mlenttsot gu‘t{xt a.nd)dhelgl(llt, and the Reducnig.-fa.ctor applied, the cubie
. rho first pos 'b?u‘lg tof oes*erthe first 1a%tatioz; selgcted for measurement was cogtent ol ed(:l r% }\ls./asbo.x f:ml; , zfn IIllenfe the tpt:ﬂ cz‘xmc content of the stock on
" Eucxlyptus globulus at dﬁ'iel? lllgt 1%6;’ ~£0 the I<):1"zss of forest known as High-timber or the samp te a;uai; A ts ;mb h 0w, tde .“Pm{'dl '111'¢remcnt of the s tock oquinls the
 the oldest of £82 planta,tloq;b .e (;‘nt"tl')xlt%on cloce 1‘:0 Ootacamund, which is now nineteen f}lllbll(; content of 4o sf g(l: : OI]l, fo: flto}m»« ‘dlv.z.de_zdl by. 1{."5' age, Ql}owanue boing made for
L m‘az,'c,”'namelg, the AﬂmdZ I’:»’dn ) od ’lant:;tioxi now ten ye’ars old, and then, after ant' spgcgf &‘:’{1‘% : (’ p dtn”.c_ ‘{i’ea and for previous thinnings. 1t should be
et nd Brookiond 0””01 I‘;— and some other work, Bathri plantation, mentioned tha Lnorement, * 15 meant the yrzarly‘fﬂcm{{sg i the cubic content of a tree
the Marlimund w5 Bmokmndfl s’ﬁmc o ns"t;St of the plaptations 1;1é3511"9d- My time . or of e aig ’ .Wf. £2es ; f‘he»t 7 m?i 1s spoken of as the ¢ Individual increment,” the second
which is now ﬁve' yeii‘fénog;?;ndgdesg Oﬁl&? the measurements might embrace the fine - as the * ¢ ere rement,” or the increment per acre per annum,
7 %1.5}:{3?1221 %gfx{a?iglsls growing in the somewhat diffcrent climate of the neighbourhend -
| ofu(éoglgoog and ’Wcllington. Of these, the Newman, Ralia, and (?lclBl;are/z:?f,b »I‘);ant.
fions. all about ten years of age, have ‘been measured and also Blac b-rnlgg,]
: Eucaiypt plantation lying at a low elevation near the Wellington rage-cou‘rse‘a %nc n?
" six years of -age. Bleak-house, an old Acacia melanozylon plantation Ilb:‘:ll.} 'O?m)?ei
- was also measured. .In addition to this and during the course of the work, m':ﬁs;l]l‘}
" ments were taken in order to compare the growth of other Austl‘ahzfmt;clrees wit t ml
' -of Eucalyptus globulus. In the Ralia table will be found figures of the comparative

rates of growth of— - =~ = "

—

S

S
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. HISTORY OF PLANTATIONS.

. 8. Befre proceeding to the tables of growth, it will be well teo give a brief
history (suchas could be gleaned from the office of the Deputy Conservator of Forests
Nilgiri Diviton) of cach plantation in which measurcments were taken. And to ihizs
}ﬁstory is aced observations of clevation, gradient, and aspect, together with othe;'
* informationpeculiar to each plantation.: ‘ T )

R R

ARAMBI 1‘LANTATION. )

‘Eu.caly'[ﬂt?s gloézilus or Blué-gpm. voanerns Gromiss
- Acacta melanoxylon or Allstrallan blackwaood.

. Buicalyptus obligua or Stringy-bark gum. - .
) E;wal}%tus calophylla, o small tree with corky bark, and very poor gm\yth

on the Nilgiris.

9. it an elevation of 7,460 fect ;- 12 miles from Ootacaﬁmnd ; arvea 58 a.c;es ; la in
1863-64 Kr{.d 1865 by tho Jungle Conser:ranay Department, af 6 >,< ¢ from baskét-%o{;t? dt,}llg
oldest potion where the sample area was {aken is on‘iho}a}and. Arambi is the oldest of the
- Eucalyp plantations, leaving out of consideraticg those where there are a fow Bucalypt stand-

Weighihgs were . taken of ‘the " Acacia dealbata coppice or Wattle at Bleak- -

7 My work was begun on the 15th of Junc last: owing to a little difficulty
gizgfng éolgether the nece:sary instruments, finding a suitable table of cqucall,c?t.en}féz
unusually wet weather, and high winds, during which 1t Was\mp.osmblc; to take heig ts

- correctly with a dendrometer, there was some delay in completing the m?asuremeéztz

. of the first plantation taken in hand, ‘Arambi; afterwards the .WOI‘L proceede

" steadily.- T have to thank Mr. Gass, the Forest Officer of the division, for help a_nd}

" advice throughiout. Latterly, valuable assistance has been rendered by Mr. Dickinson,

PDeputy Conservator, Coorg, enabling me to\mﬁnish the Work more rapidly than would -

otherwise have been possible. . - S S 7 L
5 Tt was of course impracticable to measure the whole of the stock in each

.

N a X .
" plantation. A sample area of about an acre in extent was therefore marked off in the

form of a band running through the most regular portion of the plantation. These
sample areas bein/g taken through that portion of the plantation where the stock was
. .most complete, represent also that in which the growth is best. But in the 0/d

" Forest and in Newman plantations the sample area was taken through treesof only .

- average growth, in order to.avoid the complication of unrecorded thinuings. In the

e
. .

. cubic feet. Thirty-eight acres were thinned, so th

ards ovr Acacia coppice. Originally planted &' x 6'; it conlains now (in the sample area)
498 tres per acre. ' P *
10 In 1876, therc.is a note in the annual feport that a thorough weeding took place, and
,th? whle of the dense undergrowth was levelled (b the ground to inerease the fertility of’ the
soil. [his same ,operation had to be repeafed by mo in order to get near the trees which were
measwed. The undergrowth grew again very rapidly, and it is zzizlilwly that the clearing of
the 1adergrowth was pf any permanent benefii in either easo. Thero is record of a éhinﬁin'r
condicted by Mr. Gass in 1877, and there hud previously bevn one or two ]ight,t}ﬁnfniugs whila
*he lantation was under Jungle Conservancy, which Colonel Beddome, in his report of June
' J, stated to have been insufficient. No record bas been preserved of the actual quantity of
wvod removed in the thinnings of any of the plantations, and in Ammbi‘; where the £ himl:};z s
have been most numerous, it is diffieult.to frame.ar estimate of their amenst.  The W:‘;Od f;'“lgn '
Mr. Gass’ thinning was put up to auction and realized Rs. 110-8.0 at Rs, 1.10-0 Vpér'} ban&, -
load of 1,000 1b. ; this would represent 68 bandy-loads or 68,000 1b. This, when sold pro'l‘)':xb%7
weighed about 60 Ib. per cubic foot, and Mr. Gass’ thinning may thus be estimated a l"l 3%'
at this caloulation gives an average of c,mly

Al

| 29 cubic fect per acre of wood xemoved, But it-is ovident that this estimate is too low. The

. i ‘L - . - "
O‘leslf‘c_;tlgﬂl ‘lvas planted 6' x 6 which gives 1,220 trees per acre. It was planted from basket-
% t, ltll [ learn on inquiry th_ut the failures were certainly under, rather than over, 10 per cent
ut allowing 10 per cent., this would leave 1,098 trees per acre. There are now 498 trees

. 1 s P ) . . . o r er
acreand the difference, namely 600 trees, has gone in thivuings. Mr. Gass' P

thinning took place

- ' : , asure irth at 5 feet and the total height being ; e ! ] mings. M
- sample areas every tree was measured, fhe gt ts ure shown in fulzlj X0 tl;r ‘ w}len the plantation was thirteen years old and-the previous thinnings were light and unim-
.. taken. In the sample area table of stock thesc measurements are shown y Xt ; portant. It will probably be correct to cstimate Mr. Gass’ thinning zlone and to take the ag.
" as they were taken in the field. , ‘ ' ’ i of the plantation then at ten instead of at thirteen years, so as to allow for the pre(vi ous t};icﬁ?
S0+ 6. The cubical contents of the trees was calculated in the m?inneri I;f'ollowed. 1tn . nings.  Of the planiations examined, The O Fircst planted €' X 7 in the sample area, and
< - European forestrsa.whenever standing stock has to be measured. This consists th : ; :
. . e | R _ il . " . . \ those at Aramdi when it was thinned. T LT TR IR A ) 3
.- briefly, in takinyfirst N8 cubical content of an ideal eylinder, which 1s obtained by {0 inned. The average Individuai-inziziest there per year is

{ now nine years old and at a similar elevation, presents conditions most nearly corresponding to
. L

. mnltigtying the Aeetionil area (eorespanding to the girth) by the height. By tho | a’ﬁé* c\ubm foot ; therefore (ho total stock removed in the thinning at Aramli may be estimated
. seCtional area is m\ant the area of a section taken through the trce at 5 fect from o “rrdos gone. . Age, when Individnal- ‘
-, ‘the ground, wherc fhe girth is measured: it equals = »%, where m = 314169 and } 60 thinned. mnerement. ) ‘

- r = the radivs or bmi-diamcter. The ideal cylinder thus obtained is of course a fixed g 0 X 10 X "63¢ = 3,804 cubic feet, = 67-028 tons per acre.,

: o : co O . W This, therefore, divided hy 19 the present age ; o '
- -quantity. .- The fims of trees vary, but within limits. It remains to convert the cubic o 8, divided by 19 years, the present age of the plantation, 1+ added to the yearl
. content of the Jieal cylinder jnte ’the,true cubio content of the tree. The Reducing- ?Acm ncrement : 67°928 = 19 = 3:575 tons. There has been no thinning since that done bg
!
}

T s R 1o Mr. Gass, and the appearance of the plantation now s inm ‘ Tad Frm
-: - factor or Form-figure is the fraction which expresses the relation hetween the true cubie | some years past Ppe .01 the plantation now shows that thinning has been called for, 1or



£ “11. Arambi plantati

4
on is of beautifully regul}:llr growt};l, with %:3 st?mfsﬁlo and 120 ffeg;
: _ Many of these tall trees however have a hed of Iloliage representec
' gp ;0:? 3 ﬁo?; gle?tli?}f::d of green twigs and 30 or 40 lb. of’ branch-wed. Tree No. 10 of the

Fz:.cto topes, for instance, had only 15 1b. of branch-wood and one-tentiof a head-load of twigs,
“and thi tree was 63 fest in height. The yearly Individual-increment & Arambi is only about
" half that of Norwood when it might be expected to be double; thus tp Individual-increment -
of Norwood or of Ralia (aged 10), is double that of Bathri (aged 5 years)fhe trees in these three
' plantations being well spaced and showing a progressive’ development., “he mean Individual-
increment at Arambi, 958 eubic foot, is not 1 that of the Marlimund stanards which have 4—'1‘87
* cubic feet. A severe but gradual thinning down to about 200 to the acre sems adv1sablq. '.lh.e
" sample area has an elevation of 7,460 feet, a westerly aspect, and a gradier, of about 1 in 6:it

is at the bottom of the oldest portion of thga plantation.

BRCOKLANDS PLANTATION.

. ‘ : o Evcavyrrus GLosuLUs. \
" 12. About 10 acres, situated near the head of the Sigtr ghit, in amexposed locality :
ascertained by Colonél Beddome to have been planted about 1862. 1t consissd originally of

- Acacia dealbata (Wattle), dcacia melanoxylon and a few Eucalyptus globulus. Tk original owner, .

% a missionary, sold it to some natives who cut over the Acacih, leaving the Eucalyts as standards.

' The assessment heing in arrears the plantation was put up to auction and boght in by the
" Forest Department in 1875 or 1876. "Since then the Wattle coppice has been at twice. The
- rapid growth of the Wattle after being cut is noticed in the Nilgiri Forest .dministration

Roport for 1876. The Acacia melanozylon was cut, and failed to coppice. ‘he Hucalypt

standards, fully exposed fo the south-west monsoon, have assumed a sturdy, kanching and

arled form, different to the usual appearance of a Eucalypt in this country. Jf unusually

.- large girth at the base, they taper rapidly to a point. For the trunks alone the* Reducing-
"- factor” (the fraction which expresses the form of the tres) would be about -30but the low .

spreading heads give a very large weight of branch-wodd, which raises the factor » -39, thus
approaching what it would be in High-timber plantation trees. Turning to the taie of Indi-

- vidual-increments, it will bo seen that the Individual-increment from these Bucalypt standards

© is as much as 4-32 cubic fest per annumk  As has been noticed, in the closely-grown Jantation

i trees at Arambi, at about the same age, this fighre is barely 1 cubic foot (:9534 cubio fot). An

" attempt was made to get an incroment per acr¢ from Brooklznds plantation by measving the

spread of the branches. This gave 100 trees] or 8,636 cubic feet per acre, or an inerezent per

~ acre per annum of 431'8 cubic feet = (at 40°Ib. per cubic foot) 7-71 tons. Now thi figure

corresponds, within a fraction of a ton, with tlle Acre-increment, (without allowing for thanings,
in both cases) obtained from irees grown undir exactly opposite conditions at drambi. “urning
to the table of Individual-increments (page’ 23), we see that a Brooklands tree is making wood

. at a rate nearly five times as fast as a tree of the same age in Arambi. Looking again & the

"7 measurements of the branch spread of the Brooklands trees we have the result, that 100 tres at

Brooklands give nearly the same Acre-increment as 500 trees at drambi. It would be asswgs’
~ theoretically that 2 acres of ground complete.y covered with foliage of the samo species ¥~
have the same increment, although the number of trees. per acre varied. This appears tu_

true for Eucalyptus globulus within the wide limits of 100 trees per acre and 500 trees per acre:

. ]?vut apart from figures an examination o.f.the two plantations would indicato the same deduc-
. tion. A tree makes wood, other conditions being equal, in proportion to the leafy surface.

The Brooklunds Eucalypt standards have large shady heads: the Arambi trees have deplorably
© scanty heads.- The Arambi trees have beautifully symmetrical growth, but are deficient in

head and leafy surface. The Brooklands trees have. comparafively shapcless trunks, but five

times the leafy surface and five times the individual growth of the Arambi trees.

’ }39 Intermediate in form between these two extremes aro the Euealypt standards at Marli-
mind plantation. 'With shapely trunks and ample heads, these treos leave nothing to be desired

 In their appearance, and though older than either Brooklunds or Arambi, the MNarlimund Buca-

S% .. B

Most of ¢

. lyptus globulus. 'The former were 1.

i g

: lypts must have a high Acre-increment. Nine and a half tons have been obtained from the

- ;tﬂa;géggﬁitoeﬁlng now on the ground, and this figure, it must be remembered, is merely that cal-
“ m the space (obtained by survey) which the trees now oeeupy, leaving out of account .

,?he Pm‘f“’“?‘ heavy thinnings,_ which cannot be estimated and of which no record has been kept.

RS

PR MARLIMUND PLANTATION.
AR - Evcatyerus GrosuLus StaxpaERDs. —
‘”“»Colo 4. A small plantation of 9 acres planted about 1860 by the Collector. In June 1876,

1 F .
nel Leddome reported that it contained 7,000 trees of dcacia melanoxylon with afew Euca-

- . . Hed and A 3 5
Zor felling all Aeacs 0 letled, , as at Broollands, tailed to reshoot. One reason
ieaEuzgfw‘%s”“gin ;"i;lﬂ"fry(licin trees was, that they had suffered much from Loranths.

o FEE sianding, and were measured, as many as could be thrown into’

.

———

T il

. {dry woaed).

. r

- > -

«opo group. The ground bedw s.m(‘l arbund the Eucalypt stand:u_'ds 18 now ’beiqg replanted with
young Eucalyplus globulus. 'The increment per acre wis obtained by running a plane table
traverse round where the tres were thickest and interpolating for blanks. We arrive thus at
the true Aére-increment, 1ss the thinnings, of which there is no record and of which I can form
no estimate. = . . . o . .

The sample area at Jarlimund lies in a sheltered situation on good soil with subsoil moisture -
from a swamp : the gradent is about 1 in 5 and the elevation about 7,500 feet.

- NORWOOD PLANTATION.

- Bucaryrrus GrosvrLus.

15. Colonel Bedome reports as follows (12th June 1876), on taking over the plantation

from the Jungle Conervancy Df}gartm(;nt: “ Norwosd I)Imij,’,at.iqu 11 miles from Ootacamund ;
96 acres; planied ir1872 and 1873 ; 9 x {) 1w1t}1 14,000 Eucalyptas globulus : stems meve or
Jess crooked from biug plunted foo far apart, but growtl:. good for a fuel‘ plantation. ‘Wil be
ready to fell for ful in I378-79, when it should give at :r:f.;*:st’ 100 tons to the aere, and produce
agaiﬁ from the stels.”  On the 21st June 1881, Colenel Buddome reporled that Lthe plantation - -

Tooked weil. ,

16. At preszt there are 418 trecs per acre (in the sample arca) : there is nosign new of
the crookedness oticed in 1876, and the appearance of the trees generally leaves nothing to be
(olone Beddome’s estimats is equivalent to an annual increment per acre of 16°6 tons
A the present moment, the nerement of the growing stock is 12'4 tous_per acre
per annum, orin other words, over a ton an acre of dry 'woafl por n}:pu‘bh. I quonel Eeddome
mesnt green ¢ partially green wmgl, his Acve-increment gastxlxx?ted for xthe first six years would
correspond wih that now found to have been realized during the ﬁ'rss ten years. An Order of
Government, Iated 4th September 1877, res'.?rved Norwood plantation as an accessory to Govern-
ment-house. y 1§ properly thinned it will be interesting niue years hence to compare ifs Acre-
increment wth that of Arambi and L}Lfizrlzmuml at the present day. Norwood is now (at ten years
of age) makng.wocd at th.e very. sntmmcto;:y figure of 124 tons per acro par annum- (ucglectmg
thinrings), while Arambi has ‘mllen tb €% tons per acre per aunum {neglecting t.lu:}mngs) at
nineteen yars of age, but Muriimund, where the trees are less erowded, shows an Acre-increment
(neglectin; thinniugs) of 93 tons at twegty-two years of age.

desired.

17. Noreood was carefully thinned ouf in 1879-180, 1 und{:}*ﬁzmd, under the personal
superinterdence of the Duke of Duckingham. Oue hundred and eighty-four rupees” worth of
wood appears in the accounts as l?emg then tﬂ.};‘y\llN off the ground. At Rs, 1-4-0 per bandy-
load, He net price obtained, this reprosents 148 bandy-loads = 148,000 1b., or af 60 1b.
per cuho foot, 2,466 cubic feet, cquivalent to 9% cubic feet (1'68 tons) per acre. Dut it is
difficut to believo that these figurcs are complote The sample area has now 421 trees to the
acre dlowing for blanks. It was originally p}s.m‘ried S')’ X ¥ or 537 to the acry, or, allowing
19 pe cent. as failures, at 484 per acre. The loss by thinuing has thqs. been.ﬁO trees per acre.
e sample area was thinned in' 1879-80: the nverage yearly Individual-inerement is now
167171 cubic fect. Two years ago it was o small fraction less than this, let us say 1-8 cubie

~ it (Bathri, planted 6 x 6, more than twice os close, has, at five years, an individual-ineroment

of 69 cubie foot), and assume that the sample ar=n was thinned during the first year of thin-
“ning, i.e., in 1879 (when it was only seven years «1d) so as to be on the saio side. 'Therefore the
thinning amounted to— ‘

T Tndividual- Age when
’ @s gone. _ increment. ihinned. . -
60 x 13 x 7 - = 546 cubie feet or 9-75 tons per acre or ‘975

fon per acre per anpum.

This figure thercfore is added to the Acre-increment of the growing stock in ealeulating ‘the full

(e

yearly Acre-increment.

18. A reducing-factor was taken and a table prepared for the Adeveia melanoxylon trees
which oceur in the Norwood sample area, but it was subsequently found that there was uncertainty
with regard to theage of these trees. ‘I'hough dominated by the Eucalypts, they add considerably
to the appearance aud covert of the plantation, and their growth shows that the Acacia melunoty-
lon will grow under a covert where Kucalyptus globulus would not. Th_e cabage of these Acacias
will be useful possibly for future comparison, but owing to the uncertainty with regard to their
age now, it has no presout. viliue. The Iactor-ligures obt_amcd are intcresting and show a
-eurious corresponder:a’vnth the same figures taken from J{(?qu;vlantation. Between ‘{he figures
of the stuck per wcre of Blue-gum in the two plantations, thero is a more remarkable correspon-
‘denpe. A Qifferenco of only 131 cubic feet in totals of 6,960 and 6,829 cubic feet must he held
to be a woincidence, though Norwood and Ralic being the same age and planted the same
distrace apart, it would be expected that the figures of standing stock per acre should-be very
aimilar. * It is worth mentioning that the cubage at Norwocoed was done by me, Mr. lliggens
beipg present on two days, and that I took the heights with the dendrometer alone. The cubsge
) ‘ . 9
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. Thero wero a few specimens 0

‘- ~iperemcnt cmon

. area stocked is 60 -acres, but
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) ‘gf ﬂ(;i\g;%o%yfl();stite ngg’hgagfd&?: gges. r The girths’ Were a‘.lwayS tken in the same way with.

. dendrosmioler X i ’ .

atape o res at Norwood has an elovation of 7,550 fectand o gradient of 1 in 5.
©19.  The sample area a{; gﬁ;ggﬁ;tus calophylla inthe samp,le arca shaving a very poor grs)wth: ,

- they are included among the Blue-gﬂm: of Noricood plantation is emine tly satisfactory; it has .

\ ne X ) 3
. 'Hﬁetﬁzoﬁghﬁg K:::ﬁg;gﬁggz of any plantation measured and it -as the b(?st Individaal- -
yeid

g the High-timber Blue-gum plantations..

«

BATHRI PLANTATION.

 Tucarverus GrosuLus.

; 11876, Colonel Beddome wrole: “I found tha several fine sholas .

o th?aov.icigilft;%(; %)%)tt};r fag%neeéh out down for fuel during the last two or t.h;g years, when our
’.n;d Acacia ‘plantations might have been felled at a great profit, and tiis year felling has

o n need ixilihé Buthery shola, a magnificent shola about a mile, or a mile nd a half, behind:

: %)'m];ﬁes-down » (This was under Jungle Conservancy.) “I have now odered the felling -
dgsarfmentallir of some of our older Acacia plantations for the fuel-supply ¢ the station, angi;
whan this can bo properly organized, the felling of the rest of the Buthery shola +ill be stopped.

i Bu;, it does not appear to have been stopped, and this denuded shola is now thi more economi-
cally useful Batkri Kucalypt plantation. In 1878, Colonel Beddon}e writes agai.; Buthery. .
—This shola was being felled at the date of my last report, and it was found ricessary o foll
nearly all of it. In June 1877, 20,000 Eucalyptus globulus were put down, but rwing :50 the -

" bad season about 38,500 failures occurred, Whl(‘;h havc_*, mostly, bowever, been nplaced ; the

" yemainder of this shola will be planted up this coming season, and the plantaton should be

" treated as high-timber.” Again in June 1881: Buthery.—The greater part.of this was .
planted on contract by a Badaga maistry at the rate of Rs. 600 for every 20,00) living and
healthy plants (ten months old). ~In 1879-80, the contractor planted ont 12,220 newplants over
10 acres and 8,656 casualties of the previous year’s plagting. In 1880-81, 4,000 falures were -

" planted by him.” The following statement of the cost of planting (g:ears 1879 aid 1880) is

- interesting; but it is impossible to make out the rates, as, except for weeding, the mesurements
of the work are not given:— - - -

1879-80. o cry
o c - ‘ . . . RS, AP -
. .—.. New planting on contract, at 33 plants per rupee e . 888 9 7
" Cost of seed 9 8 8
© . Replacing feilures e b e Tl tho 25910 11
- . Weeding 30 acres twice ... v e Tt e’ e E36 0 0.
..~ Fire-tracing e emes e R M v BL. 8- 07
<. Watehers .07 0 L L we e e HE I 16-0 0
/ ‘ - Total... 909 5 2
S o 7 1880-81. Je T * >
* Replacing failures ~ * .. ... cr e e T e 1200000
..~ Weeding 60 acres ... .. v aee e e e 240 00
... Watchers ... .. .. o LD we ol 0 0
© 0 Firedmeing 0 .o .o L @RI a0 28 400
T P C - . , e v ety

1

. ofal X% 390 4 0%
o ' oL 4

%
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There are no accounts to show to what area the abova expenditura refers, or even what has .

been the total cost of the Bathri plantation, the totals:for all the plantations having been lumped
- together year by year. - o T e : oy
© 21, - The Bathrs plantation being only five years 'ol-ii’ﬂi-;o '.thi. ings 1 ken e but
~ 5t innings have taken pla. but "
the blanks ave unusnally nUmerous. The increment per"aére per amigum is 13 tomns, g;it of this
figure as much as 2'46.tons is fr}c:m."blaﬁks; This is the youngest plantation measurcd. The
» 3 . having been planted in 1877, a year of drought, thé growth isifi-
SRR p?rﬁ}rljegué%nd the stock- incomplete. The plantation is o,ny rich 'sholacland, with boulderd .-
i @ 3191'1 b g the place of the gneiss at Arambi, Norwond, gnd other plantations. “The
s sample area has an Clevation of 7,235 feet, an easterly aspect and o grax‘fant of 1in #. ’

4" RALIA PLANTATION. .
S Eucaryerus Grasurus, vaR10Us Evcaryers, Acacta MELANOXYLON.
.99 In Jume 1876, Cololel B |
- -planted m 1872,9 x°9' with B

eddome writes with regard to Ralia plantatioﬁ v ‘f‘_»S_ixt..;{r‘ Heoog .
wealyptus globulus and Acacia melanorylon, in alternate broad.

. . [N
PN . . Na

e

;itrlps. The growth of the Eucalypius is'not straight, having been planted too far dparf.: this

- plantation may be treated as a coppice fuel plantation and felled over every five or six yecars.”

Again in 1881: “This plantation is now fit for the axe, and as soon as inereased, sales are
obtained for firewood, it will be carcfully cut down and the stools trimmed to*ensure good
coppice; the present growth is not straight enough for timber.”

93. "The intermixture of two kinds of trees in this plantgln;ion—Eucalypts with a light shade,
and Acacia melanozylon with a dense shade—is interesting. Under the latter, there is a nearly
“clean soil : under the Gum trees there is the usual undergrowth of Rubus and succulent plants,
Fire entered the plantation and did some damage three years ago; and here it may be remarked
that had the deacie melancrylon been planted in a band entirely round the plantation, it would .
probably have constituted an efficient bar to the entrance of fire. A permanent fire-line, composad
of a band of any species of tree throwing a dense shade, would seem to be desirable generally
round plautations qf Blue-gum or other Eucalypts. Acacia melanozylon would, in addition, be’
.some barrier against the wind.  dcacia decurrens or Acacia pycnanthe throw a good shade and

" afford valuable tanning barks. These species can be seen npparently thriving at the Government
. Gardens, Ooty, but there is some doubt whether they are burdy enough for planting on a large
scale o

- 94, Another intercsting feature in the Ralia plantation is the fair show of Stringy-barks,

- Bucalyptus obligua.  Some of these are of very good girth {after allowing for the thick bark), but

both here and at Arambi, where there are a fow trees, the average height rarely equals that of the’

Eucalyptus globulus. In the same band with the Stringy-barksthere are some trees of Eusalyptus -

calophylle presenting a meagre appearance similar to those of the same age in Neruwsod planta-

tion. : : o
The following are the Individual-increments of trees of the four species at Ralia :—

. Individual-
Species. ineremend: Remarks.
per annuby|
o C.FT. 4 ¢ :
Euealyptus globulus ...} 1:33 |The Individual-increment from
Acacia melanoxylon f 65 <Mawo Btringy-barks at drembi is
Eucalyptus obligua o 152 | -1'63, the same figure for the
Eucalyptus calophylla - ... 17 Blug-gums, there being *95.

-
..

A small eluﬁxp of 11 Stringy—bark'trees growing outside the sz;mple area gave, as will be seen
from a table appended, an Individual-inerement of 1-64 cubic feet. These figures show a growth

- rather better than that of the Blue-gum, but were a large.number of Stringy-barks available for

measurement, it is certain that the difference would be iu favor of the Blue-gum, though proba-

- bly not so much as it is usually supposed to be.

- The sample area had an elevation of 7,215 feet 2nd a nér{herly aspect, gradient moderate.

'NEWMAN PLANTATION. ) .

b . BEvcaryerus Grosurus.

~ . 25. In his report of June 1876, Colonel Beddome writes with regard to Newman plantation :

~ . “Thirty-five acres, of which 25 were shola and 10 grass land ; it was planted in 1870 and 1871

“entirely with EBucalyptus globulus 6 x €, and there arc about 40,000 trees, and the growth is
. - tertainly splendid and beyond anything I have ever seen in any country. This plantation must
.- be treated as a High-timber forest and be considerably thinned out.” TEaE

" In 1878, Colonel Beddome wnrites: “ Fire unfortunately got into the outskirts of this
plantation last year and much damaged some 2 or 3 acros, which necessitated the taking
out of a great many trees which were more or less damaged by fire, so that any une now entering
it by the roud from Wellington {the side where the fire occurred) would fancy that it had heen -
thinned most injudiciously: the rest requires thinning, but this was in progress at the time of
my visit ; the growth here is splendid and fine building timber will be available in time; it will
be treated as a High-timber plantation.” ‘ S A

And again in 1881 : “This is one of the best Euralyptus plantatichd on the Wellington -

- side. - It requires a little judicious thinning.”

Concerning the fire in this plantation, Major Jago writos in the Administration ﬁepoﬁ for
1877-78 : “ Fire which got into the plantation during the previous year damaged abcut 3 aeres,
which necessitated the removal of several trees.” .

26.- The thinnings in 1877-78 amounted to 412 bandy-loadls, which tealized 422 Tupees,
exchw.vg of the cutting charges. In 1879, 40 cart-loads were removed, and in 1880, 30 cart-loads,
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- BLACK-BRIDGE PLANTATION.

- Tucaryrrus GrosuLnus.

.99, This is, of the Eucalgpt plantations measured, that at the lowest elevation. The
sample arez had an clevation of 6,025 feot : the elevation of the platitution generally is not abovo
that. of Coononr church, or only 5,95+ feel. The growth in this planfation, whether from differ-
ences in soil, elevation, or rainfall, is markedly inferior o that at fie#iri.  They were both planted
in the years of drought--1876 and 1877. There a}‘)pea.red 10" me iq this plantation to he
symptoms"of that tendeney to stmggle»to. send np long thin stems bearing only a tuft of the
carly sessile leaves—which is noticcable in the Blue-gum as it approaches its lower limit of
elovation in the latitnde of Southern India. “In Juno 1876 Colonel Beddome writes of this
plantation': ¢ Forty-eight acres, in the immediate vicinity of Wellington, plunted with Eueq-
Iyptus globulus two years ago ; there have been many failures, and there are large gaps which are
to be planted up this year.” Again in April 1878: “ Black-bridge, 48 acres, Bucalyptus,
& x 6. Many of the casualties have been repldeed, and 17,000 trees put down in 1876-77.”
Again in June 1881 Colonel Beddome reports:  “ The growth of this plantation is fair, and in
+a few years time it will be cut down for coppice.” : ~

The sample arca chosen had a north-easterly aspeet and a gradient of 11in 7. There were

plajes in this plantation where it would have been right to have alldwed for blanks, were it not
that the trees originally planted were still there but straggling and of no growth, The “ covert ™
or “leaf-canopy ”’ was generally oo broken and scanty to estimate blanks from it. Small
patches, but under an acre in arca, showed here and there a better growth. The usual under-
growth of Bubus and sucenlent plants was replaced by a growth composed mainly of Dodoiea
viscosw and plants indicating a drier, warmer climate. ' oo

BLEAK-HOUSE PLANTATION.

o .
Acacia Mreraxoxyior Axp Acacia DEeALBaTa.

Y

: 30. Composed mainly of deacia melanosyion with deacia dealbatn (Wattle) in parts, and a
" few Blue-gums and Casuarinas. Colonel Beddome writes in 1876 *“ About 235 acres; 150 of

* this was planted necarly twenty years ago chiefly with deacis melanowylon; this must stand for .
.. 'High-timber, but requires a good deal of thinning: there is some, .Acaciz dealbata which has

mostly been felled over for fuel, and it must regularly be cut over for this purpose on.its attain

Laia*

ing wuffidientr size. Seventy-five acres are young, having been planted during the last fotv

' . yewts, and'are composed almost entirely of Acacia deallaie (the Wattle), and must be treated as

g coppice fuel plantation.” In his report, dated 1878, Colonz} Beddome says that “150 acres
were planttd about 1856-57 at 4 x 4’ and 75 acres between 1864.and 1878 'at 6" x €. All the
Wat‘t%e has been cut out for fuel, and the Aeacic melinorylon has been thinned, all the frees
suffering from parasites being taken out. The growth here is very poor for its age and this
p_lmltatmn proves how very inferior the Acacia melanoxylon is to Eucalyptits globulus either as
fimber or firewood : the older portions were originally planted too close, and for many years
little or no attention was paid to thinning: but beside this nearly all the Melanoxylon “trees
suffer ferribly from the loranth parasite, which soon renders them sickly and retards their growth,
g}ldﬂnl&%s they are cut down they eventually die; the largest trce that T could find was only
9" 8" in circumference at 6 feet from the ground, which is very poor growth for twenty-one or”
twenty-two years, compared to Eucalyptus. The average girth in the older porlion of this
plantation, taken from the measurement of 30 {rces as they camo, is 211", Tt is no use attempt-
ing t0 keep this plantation for timher, as the trces will continue to suffer from parasites and
. must be felled when badly attacked ; it should therefore all come down shortly and when cleared
mnst.be replimted with Encalyptus globulvs.” Again, in a-report written last year: “ A portion
of this contajns the old.est. and largest Acacin melanozylon trees we have on the hills, but unfortu-
B‘meiy !:hey are 50 subject to attacks of the parasite (Loranthus) that I fear eventually the whole
plantation will have to be cut down.  As this site is a suitable one for a plantation it should be
rp[)lunted with Blue-gum when cleared.” - ’ -

81, At tho present da the Aeacia melancoglon in this plantation presents a far more
encouraging appearance than when the above was written. There are now but few trees suficr-
ing from Jeranths : theee attacked and three dead out of 289 trecs in the gamplo area, or 2:07
per cont.  As a show of timber there is nothing finer on the hills than the siraight clean stems

Rt I 1 TY P | A 901 FOW 1 i i !
of these beautiful Acacias, crowned with their ample heads of foliage. T'elled, the timber shows

& rich black heartwodd oceasionally mottled brown, cqual to the descriplion of the tres as it

oceurs in Australia where it is used for furnjture, ornamental panelling and the variely of uses
to which a light tough ornamental wood can be put. The advanfage of Acacia melanczylon
- Wood is that while very, dark and often richly marked and while fough and ¢lose in the grain,
it is at the same timo light, weighing when dry only from 36 Ib.%young Nilgiri wood) to 14 Ib,
(Ausi_-mha) per eubic foof. The heartwood appears as a black streak when the tree is under ten

3
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Evcavyprus GroBULUS. -

33. In ﬂﬁs plén’,caﬁoh the onl
originally selected and

lantation. On account of the irregularity of the stock, which has suffe

and has been felled to some estent, and t regard ¢
ation, ‘it is not well adapted to furnishing figures of growth. The

Tndividusl inerement obtained from these 23 trees, 13659 cubic feet, indicates a fair growth, but
. the figure has only a relative value on account of the few trees measured
regard to their age. Of the 23 trees, five were averago margin trees.
- naturally a higher Individual-increment than the others, namely,

different parts of the plant

-~ EXPLANATION OF TABLES.. o

“ " TABLE OF REDUCING-FACTORS.. ..

.

- " 34, The results of ﬁxy work are embodied in two series of tables :
. calculation of Reducing-factors, (2) The table of stock on the sample area.  The former-
T now proceed to discuss, taking as an example the table of caleulation of the Reducing- -

y work done wag the .measuring of 23 trebs which had been -
felled as Factor trees when it was proposed to take a sample area in the

red from fire and wind,
he uncertainty with regard to the age of the frees in

_ amtia

and the uncertainty with s
These margin troes have:
2:457 cubic feet. C o

(1) The table of "

- factor for Arambi plantation (the first 21 trees). This table is the first of the series-
. and i8 fuller than those which fPIlow. R e . o A

" ". 85, As the table for the Arambi plantation was at first prepared, the Reducing-

& factor or Form-figure was worked out in terms .of the length -of bole of.each tree. -
- But it was found that the length of bole was not sufticiently fixed for the purpose of °

- - - these tables. ‘The total height of the tree was therefore substituted for the length of:
.. bole as will be noticed in the Factor-table for the second 20 trees at Arambi.
As now worked out the Reducing-factor includes the whole trco—branches and

bole. Economically this arran

gement is the most useful and simple, as the Australian

- trees, at present, are used exclusively for firewood, for which purpose the stem,

S bmx;}ehes ‘and twigs are all sold, Thus the total cubic content of a tree equalf3 t.he
- sectional area (COHesponding to the girth taken at 5 fect from the ground) multiplied
.~ by the ;helght,‘m.ultiplied by the Reducing-factor for a tree of that age and class.

SR i Column\(l) of-the table' of ealeulation of the Redtzeing-fac{or shows the
* . number of trees felled and measured in each plantation for the purpose of ascertaining

the Reducing-factor.

' -ordinary measuring tape.
“instead of the diameter with a

- 87 Colum (2). The' girth is taken at 5 fect from the gfound with an

¢ system of measuring the circumferences with a tape, -

“diameter gauge* or ¢ forest compass”” was adopted at

.1t

-

b

. >~ 11
: __thg outset, as it is slightly more accurate, and there were no diameter gauges available
“but owing to the continuous wet weather,, during which most of my field work was’
done, the event proved that it would have been better ‘to have waited and had a sat.
of diarheter gaugos madp. Th)e tapes em?loyed, both metallic and plain, shravk conti-
nually. In the Arambi and Dreoklands figures a speeial correction will be noticed for
fvad S
error of tape. This error was detected by Dr. Brandis in the coprse of the field work.
The tapes were afterwards kept correct by continual testing, comparing and stretch..
ing : some time was lost in doing this. ‘ )
88. I should strodgly advocate the use of the diameter gauge when cubages have
to be done in wot weather, but otherwise a tape would be the more correct, especially
for large trees. I should prefer a diameter gauge with the scale made of brass, with -
a fixed and a sliding socket of the same material, The sockets would be provided
with a short. arm of brass truly at ri ght angles with the. scale. For measuring
large irees the small brass arms could be lengthened with pieces of straight bamboo.

- I Jave found ordinary European diameter gauges made entirely of wood liable to

stick and warp, though T learn that those used in Northern India are made only of
wood. If the table of cubie contents of cylinders to be used is a decimal one, as are
most of the madern Kuropean tables, the scale of the diameter-gauge should of course
be graduated in tenths of a foot; if a duodecimal table, in inches.” Tut, Doth for usé
‘witheut a table of eubic contents, and for aceurate and easy work in the field, I should
prefer a diameter gauge graduated in square tenths of a foot 50 as to read: the scetional
area at a glance. The cubic content of n tree would then equal simply the diameter
gange reading X height of the tree x the Reducing-factor. This graduation in square
_tenths of a foot of sectional area would have the advantage that therc would be no
iractions to work with. One squarc tenth of a foot of sectional arca corresponds to
1736 of diameter which is a very fair starting point for the scale: one thousand

- square tenths eorrespond to a diameter of -42-9 inches which is a convenient point for

finishing the seale of a small instrument. For larger trees the diameter gauge would
read up to 1,500 square tenths of a foot of sectional area which corresponds to a
'diameter of 52+4 inches : for still larger trees up to 2,000 square tenths, which corre-
sponds to a diameter of 606 inches. A scale graduated in square tenths of a foot of
sectional arep would be more accurate to work with than the equally-divided scale
for this reasom, that the figures shown on it from 1 to 2,000 would have an equal
valae all through the scale. In working with an ordinary equally-divided scale we
are landed in a series of fractions as soon as the cubic content is worked out, and
further, as regards the cubic contents of a treo, each. division on the equally-divided
scale has a difigrent value. For instance, the first inch on an equally-divided diameter
gauge represents a difference of sectional avea of only «two square tenths of a foot.
The last inch on the equally-divided scale reading to 60 inches represents a difference
of as much as 64-904 square tenths of a foot of sectional area. ¥rom this it appears
that the ordinary diameter gauge, with an equally-divided scale, reads with super-
fluous exactness at the bottom of “the scale, and with Jamentable laxness at the top.

In addition to the advantage of being more accurate to read from, a diameter
gauge graduated in square tenths of a foot of sectional area does away, as has been
mentioned, with fractions of cubit feet, A glance at any tuble of cubic - contents of
trees will show that this means; 1s¢, shortening the table by about one-half, since all
the decimals are got rid of, 2ndly, increased accuracy, since there are noe neglected
places of decimals. An ordinary table of cubic contents constricted to read with the
equally-divided scale begins with minute fractions of a cubie foot, and at the end
proceeds by bounds of several cubic feet. This inequality is multipiied by the length
of the tree, if the length 1s 100 feet by 100, and so on : the larger the tree in civeum-
fercfice, the greater is the chance of error with the equally-divided diameter scale,
and it follows that the larger the tree in height by so much the more i this error
magnified. ‘ ‘ -

The diameter gauge herc described T shall have construefed and ,graduated in
square tenths of a foot of scctional area as carly as possible. To a great extent u
diameter gauge so graduated would do away with the necessity of a table of cubic’
~contents, A seale graduated in square tenths of a foot of sectional area gives whole:
numbers from 1 to 1,000, to 1,500 or to 2,000, and the cubie content of the eylinder
W1‘ll cqual one of these whole numbers multiplied by the height of the tree. The
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resultis in whole hundredths of a cubic foot. To convert this into cubic fect it is anly
necessary to perform the nominal calculation of multiplying by 100, T
_ Ezample—Diameter gange reads 121. Height of tree = 60 feet. Then cubic
‘contents of cylinder = 121" x 60 + 100 = 72:60 cubic feet. :

For use with a diameter gauge graduated thus in square tenths of a footof

‘sectional area the table of cubic contents becomes onc of simple multiplication, with - .
which it would be casy to combine the Reducing-factor, or, if figures were available,
.the average height. In India where there are no old-established tables of Reducing-
factors, and average heights for corresponding diameters, and where for each ** cubage,’” -
or measurcment of standing stock per acre, it is necessury to take a Reducing-factor -
.and work out the cubic content from that of the ideal cylinder, a diameter gauge
graduated, as I have described abeve, in square tenths* of a foot of sectional arca would .
lighten and simp:ify the whole work. In the same manner, a girthing tape graduated

!

.of cubic contents more easy and more accurate. . |
: P . . - el i

in square tenths it a foot of sectional area, would render the subsequent caleulations.

o s, Coluxii;i (4) in, the table of « Calculation of I_{eduéing-factor” for Avambi

shows the height of the trees. This is the height taken from the ground level to the
topmost twig with a tape, after the trees have been felled for the purpose. ’
A \ : - :

40. Column () gives the cubio content of the ideal eylindér obtained ‘by malti-"7

plying the sectional area at 5 feet from’the ground by the height of the tree. The

* first part of the tablesends with the cubi¢ cuntent of the ideal cylinder; the second -4

art of the table gives measurements and the calculation of the truc cubic content of -
the tree; the last column shows the relation between the ideal cyignder anfl the true
cubic cantey—,'i.e., the Reducing-factor. The first four columns give all the figures.
which are available in measuring a standing tree. The * Redueing-factor.” or Form-
factor ” is the fraction which expresses the relation between the true cubic content
and the cubic cotitent of the ideal cylinder. To obtain the true cubic content of the
tree if is necessary to fell it. The trunk is then measured in sections as small as may
_appear mecessary from the shape of the bole ; the hranches, always too irfe!gula.r“t?‘
‘measure, are weighed, and the twigs and the leaves, if they are worth taxing into

account, should be weighed too. ' , .

.41, Column (7) shows the cubic contents of the holes, or trunks of the trees,
obtained by measuring them in 10-foot seotions. In the table of the first Reducing-
factor taken, that for thefirst 20 trées at Arambi, will be found two columns, one
No. (7) showing the cubtc content of the bole as measured in 10-f§>ot sections, the
other No. (6) as measured in 5-foot sections. The difference between these figures
was ~considered small eough to allow of measurement by 10-foot. sections only in
subsequent work. There is naturally some difference in tho first or lowest sections .

. measured. The bole of a regular plantation trée slopes fairly evenly from _?he» top to
Withjri’ 2 or 8 feet of the base, but th.ere, we meet a rapid increase i diameter, and
wero it not for another cause, this bulging which occurs at the base of all trees WOUldv
‘tend to make a cubage from d-foot sections read higher than a cubage from 1 O—foo.t‘
sections, 'since the 5-foot sections would measure the{bulge at the base more closelyi)' )

Looking, however, at the Arambi Factor-table, it will be observed that the cu ,1(;
contents derived from 10-foot scctions arc usually slightly higher than those from 5-f9(;1
sections; it is evident, therefore, that the 10-foot sections give an excess somewhere WI:;(}"{ :

more. than compensates for the loss in measuring the bulgd at the base of the tr e

Tt is perhaps not easy/ o account for this : it may, however, be explazned thug :—In:mtg.(m :

a.tree sawn longitudinally down the middle and that we stand facing f(he sed dl 0%

he line of section.above and below._through the bark shows neat the baso GA% © .

{ho tree a short comcave curve, them,following the trunk towards the apeX, o
"convex curves which are ncarly- straight lineg on a 10-foot section ; theltl" aePfgsi
sharper ¢onvex curves to the top of the trunk.  In measuring the trunk of 2 l:ire:; o

lies on the ground, it is necessary to take sections so small that these. c‘iﬁ ef'and
practically, straight lines. But however small the scctions, some eITor rerhaifig, 204,

w
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o e . , - R . . (tinciished by the word doigh
' This unit, which is a little morc than a square inch, might perhaps be co.:;vemently distinguis A bie foot.
or squg.:re fibigtt; a dojigt would then be the decimal of a foot, and one cubic doigt would be thefxuqdicﬂ’-ﬂ °f,~a"3“. ‘ .
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where the girth of a section is measured in the middle, the error is oné of excess for
. .convex surfaces, of loss for concave surfaccs. To repeat; the lower ventral portion
" of the trunk of a tree is often nearly cylindrical, below is the bulge it the base, above
' towards the crown the trunk tapers more rapidly. Sections taken where the taper
Lecomes more rapid are in fact on a convex surface : this would affect several sections,
-3 more than balance the loss on the one or perhaps two sections taken on a concave
- urface at the base. Thus tpo final result is an cxcess error, this excess error being
- greater the~larger the sections: h,encq comparing t.he cubic contents of the trees
' measured at Arumbi, both in 5-foot and in 10-foot scetions, we have the result that on
F an average the 10-feot sections give a slightly higher result. * It follows also, that, since
"~ in measuriag the trunk of a tree in sections, the gain at the top end of the trunk more
. than comperisates the loss ia measuring the bulge at the base, there is no adyantage in
" taking two or three smaller sections at the base of a tree with the idea of measurine
. the trunk: more closely. Itis here assumed that the mean girth of cach 5-foot or
~ 10-foot section is the givth meesured at the middle. of the section, This is the simplest
- “pinn of working, and (even ir the case of sections of a trunk with an irregular tapdt)-
" is as near the {ruth as measuring the section at each end and taking the mean of tho
- figures obtained. - With the latter plan the error 1s reversed being one, of excess
© with eoncave tapers and, of deficicney with convex tapers. From the Arambi table it
_vill e seen that in the 16 regular trees first measured the average difference
.betw;ycen the cubical contents of a tree when measured in 10-foct and in 5-foot sections
- is afiexcess in the 10-foot sestions of one-fifth of a cubic foot per tree.

- 42." Column (8) gives the contents of the top and branches obtained by cuttine
- up and weighing the head of each tree. To convert the weight of the bl’ag!hh_WOOE
g ﬂm§ obtained in pounds intc cubic feet, it was necessary toknow the weirrlh* of a
| eubic foot of green branch-wood measured over the bark. ~ At first such data as r*;;iste;l

¢ were taken—soe the Arambi table. Afterwards a scries of weighings wus made of

- billets of Bucalyptus globulus and Acacia melunnzylon. The billets so wei hed wer

] fselqcted out of the heaps of branch-wvood which had been weighed in deterlgininwvﬂw
E;:mrm;.zs fa(‘zf:orsr, Billets straight and of regular taper were (:hogen,‘cut,- off clean ‘1*58‘"(31;1}
S;d {usually ‘to some convenient length) and then carefully measured and {-V;iqﬂhi‘

i Full particulars of ‘these weighings aro given in separate statéments. The twies ‘ﬁ‘i
P leg}f?}i of the factor trees were estimated in head ‘Ioa.ds, thiébeing"'the' onlvv;‘g;nﬁ;
:Z&ix:httg?; lfga(:i z;zgdvaéueﬁ ' I‘ would have_ been interesting to have found out the dry
- weig of grecn twigs, but in the weather which prevailed during my

fﬁsi’;l()‘?;ﬂ; 3‘.-};1}8 was impossible. A l}ead load is reckoned at 60 1b.: it wonld dry down
o2 o 1._'3 b., a?d a cubic foof of dry wood of Lucalyptus globulus with bark weighs
-about 4U Ib.  Half a cubie feot was therefore assigned as the value of a head load of - -

tmgs;, ?nd all 'the figures in column (8) arc caleulated at this rate.

43 Column (9) aive hic cont
 togethor c?)ilxmns (?7) ng(;s the true cubic contents of the tree obtained by addine
ot eined oS ( f:)t‘c}m\ (8). Tlge Reducing-factor then follows in column (1013
S ame twjg vrj“ l:ﬁ%,t 11)@ tru?, cubic contents, by the ideal eylinders. This can be
om0 aﬁd.gs .hrs d; g t?kljlg ..’phe average of the individual factors obtained from
T colton, u( 5). ’I%' ‘i‘:ll ling f-he total eubie feet in colpmn (9) by the total cubic feet
et 48 ‘havx‘ Fdft{ﬂ appesr at first sight that the first method i the more
roprosets e averac f!ixm-iactor‘s for 20 trees and the mean of theso 20 factors:
T ot o b %fk ;?‘:p eIfue; as regards the figures of cubic contents this average
; L - vHe. Lake the exireme case of two trecs— ini 50 oub:
feet, und one containing 1.cubje focs. ot O (Fecs—one confaining, say, 50 cubie
oo I £ 1-cutic toot; it would be practically ¢
factor of the larger s for 10 1 be practically correct to employ the
T ger mree 10T trees of hoth elasses, but verv orvarnoe ' v the
actor of the smaller tree for trees of both elasens’ Th e avorane jn e ey the
;the 1actor from each tree influences the generi':lAi’c;rm £ e'frug  peae i oue tn which
o i E . a y .-‘.} i bi
contents of the tree. This average is obtaj viding fhe oy n fo the cuble
ceolumn (of ideal cyliudcre a;xé & t;S et by Sivding the total fignres in each
£, RN ;- ' HEESS . I { ] ) n 3 ) - ; .
i oﬂomng statemert both Ivaluesmof %ﬁeefl’;}élt(;rwntcn'm) e Io o o ofher. Tn the
: : are given. It will be se
i g1 e seen that they
of o 7 e of the very unif orowih 1 o
'ft € Luealyplus alobulus and Acacia melanoz lo;zy h'I{frm S o close plantations
of ifs iy g bw 1ol causes the fuctors for plantations
"It sizes to bo nearly identical.

+ G | ~e
‘erent ages ahd trecs of differ
i -
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' TPlaofstion. - .Age. . First | Second ' Tree.
o o s o Value. | Value. | .
] )

i

. N prambi . ¢ | 19| 0460 | 0450 1 - ,
i Norwood . we. ! ' 10 0-446 0‘4z5 iEucal;ptus N
T o | Bathri. e eovee {8 ) 00496 0‘41?, ! globulus Ces
57 I Brooklands et | 200 0401 o-§93 o
| Norwood  .ui ©10 | 0558 0-a4§ Acacia mela- | -
o Ralia e e 100 0-558 0547 noxvlon B
Ble&k-hmme e S| 26 4 0639 | 0536

fr.mz o Tseis | 3 |

Dlﬁ‘ervuce Co0072

Mean Dn‘i’e ;neo 1o 0-009 ~

LA JE——

: The sncond value ~to‘f tae Reducmv-factor is the one used in these tablos of growth.
In th same plantatioy amongst trees of about the same - ‘height the larger ’rroe taper-
- more and have the lofrest factors : hence the second value is rather Tess because it iy
duly influenced by tha lirger trees, this influence being in proportion to their cubic-
contents. The. smaxlest difference in the values is seen in the Norweod Eucalynts,
~ probably becaise there'h
* factor two small dom:
.~ between the two val

: or the Reducmv-ffvc’ror 1s 009

,Fa tor Tree.s' /’zaw chosen,

44 In Arambz t‘ r=~factor trees were a gmup of 20, standn.o' in one corner of thﬂ~
sample area. - The treesiare of very regular growth in Aram;z, and thesestrees doubt-
- less gave a very fair avérage. In the other plantatmns the best possible ayerage was

" obta fned by felling every tree which came within a band, a yard broad, taken round
‘the sa n.pld area on its outside edge, till 20 trees were obtzined. In this manner
~-frees of every form were included “and made to_influence .the general factor for the
" plantation in ‘proportion to their cubic contents, To instance two Opposﬁze forms i~
- There were two Euncalypts 1 partially dominated and with scarcely any head remaining
- among the Norwood factor irees; there was'a large Acacia among the factor trees at
Bleak-Touse fﬂrkmg and reis rlmnf' frum the baae, thc whole tree- compoaed entirely of
bmncu-wood RN : , . S

i

’cz‘or., for.wrwzls clcz“es 9/’ Trws. o T
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P 45 Comparmg tnﬂ‘*actoxs obtamed W6 seo that, as regards age, Baﬂm, the

3 ymmgest plantation meastired,has a very slight ly higher factor thanthe other Eucalypt
giantahons Here'the trees, qulte young, furmshed with branches to the base and
. With ample bushy headls; ¥ ould tend to have a slightly higher factor. - Their form
app‘*oabhes that ‘of & bush.” In the Norwood, "Acacia melanozs ylon, Factor table is a
- small tree ndted as ’m‘:mg little better than a buﬂh with -a factor as high as +75, and
there is a similar’ cuyiosity ‘on a lar ze scale amonv the Dleak- /wase, Acacia mdumoz JZon
trees, namely, tree No.: 2 wuh a factor of 64, - .

- In Brooklands nr.r.m i+ the: trees havea form of trunk wmch (without the bmurhcg)
~‘would he expressed by a 1*gm?e 8 ht’de below 33 (a cone), because the shape of these
truan approaches.that of & cone- bulgmo' at the base. But the large quanmty of

‘ brangbweod bx:v' % the fcalctor for these-trees up to -39. Turning to the Acacie mela-
; -,‘ Kgyg 7 pluné‘af 9- it Wfll be observed that Nor wood and Ralia have factors which are
- f mrtamhd . a.v&(,; {. dft;;at Bleaktlque is slightly lower, the trees belng further

1 art an with m t%rénng Irhnxs.- Tlere; ‘again, ‘hougn there is much

.

appened to be among the trees felled and meusured for the
zted trees with abnormally low factors. The mean dlﬂerence- ‘

o ATy Lt 7

Y

- branch-wood, its anundance does not make up for the extra taper of the trunk in trées

v anort
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- grown far apart.

Trees on the margic of 4 elose ‘mgu plantation have a form which differs both
from that of the ordinary plantation trce and from that of truas grown quite isolated. -

The Form-factor used for each plantation will be found in the statement of Acre-
increments (page 20) and again in the tables of stock per acre. The factors for five
margin trees at Arambi wﬂl be found at the foot of the table of the first 21 trees
taken. As has been explained, the figures in this table are not absolutely corrcet, the

length of bole having been taken in th«, first instance instead of the tofal length of tree.

Bela‘avely, powew:r the comparison between the margin trees and the others stands
good. The first two of these margin frees, with a enbic content rather above the
average, have a height not much above half the average. The last margin tree with

a cubic content of 9b cubic feet was the largest trec measured by me in the Arambi
pia*ltatmn It was nearly isolated, standing by itself outside the plantation : its Form-
factor is lowor than the average of the trees inside the plantation, jusL as the Bronk-
lands trees with their gnarled squat trunks have lower me-tqctors mdﬂ the straight
nearly cylindrical trunks of a close plantation tree,

46. The following fable shows the Reducing-factors which have bPen obtained
‘and the claqs of trees to which they are apphcable.

s Eo"m- Y oma
Plantation: K Age. faetor | Remarks.
. - | YBARS. Q 3 )
Bathri ... v weee] B 1047 | The Form-factor for a young close Fucalypt pluntation :
it was used by me for this, and for the Black-bridge

plantations.

ﬁgﬂzoﬁ ! ig ' 832 The general Form-factor for a closely -grown Eucalypt -

9 ¥
| Arambi 19 045 from & to 20 years old is 0-450.

| Brooklands, ... wo| 20 {039 | TheForm-factor for a Eucalypt grown isolated and In an
' exposed situation.

Norwood e 10 | 055 The Form-factor for young trees in a elose plantation
Ralia ... ... wef 10 055 ~of decacie melanoxylon.
Bleak-house ... wo| 26 | 054 |The samein an older plamatmn whers the trees are

farther apart.

&

TABLE oF Stock oy THE SAMPLE AREA.

47. The *c‘ls‘v'xm remarks will serve to explain the nature of the entries in the
tables of stock on the samplc area, ’

Column (1) shows the trees which were measured, nmnbered conscontiv ely.

48. Column (2) shows the girth at 5 feot above the ground which is the most
convenient height for measuring.  These girths were all measured with a tupe us has
been alrcady described in speaking of the «rutu measurements of ta:, trees memur«,d for
the Reducing-factor. :

49.  Column (u)’ At first when. the older plaz_ﬁtmna with the ‘milnst trecs

wete being measured, the heights were talien in the following mauner :(—A sample

tree of stxalnnt and vertical growth was selected and meas aured ‘with the aendxw
meter (mecy pattern), and then the heights of the trees immediately around this
were estimated by eye: this plan is more accurate than that of measuring C%h
tree, more or less Lurriedly, with the dendrometer, For trees of inegular f’rowth,
e,spu,mlly if not vwhcal or in the case of trecs with the top bent by a high
: wind, the dendrometer is not to be relied on for direct measurement. [u the younger
plantatlons, a 30-feet pole was cmployed : this pole, with a red flag o the ton, was
 carried by two coolies and placed ugainst each tree in succession, the .height’ of each
{ tree being estimated by eye from the’ 30-feet pole. . s v

50. Column (4) shows the cubic contents of the ideal cylinders obtained by
| multiplying the becty\nal area eonespondmu to the girth at 6 feet by the total hoight

G
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b at 5 fea e ing ex p?e,;‘ed in" inches and the heué,hIL of the tlce
th a &

yf’oyhe tree.- T'm: gir

in foot, o ?wmb uc:;!; contents betcL;gm*f 1o Mr. Gass. 'This table is by G. Koénig
sle of

@S?:mm Luﬁ ves the cubu, contents in féef direct” from the girth in mr-hm ana ﬁﬁ:
2%
of Gotha. t gf:nd eor wom,n-" witha tape ‘nothing could be mors umvean;u. ;
‘}zmgntmlb es’ “not ‘deal - with frees above 100 fest in helgi. and ‘wh i;n de iml':
YL x4 =13
: }mwef’ e aor" iected the wus *s;?i correction has been omitted. 7ith these two 5iulls
 places 4o one of o,m_Ple cubic e{::;tents from gu"u and :muhts i3 one

e table bein ind whis
: slgix;geifh httobein igc hands of vvery Indian Forester and it is the kind which is
Cwhi L

one rdl rward to tables of cubic
< most LM} to. be generally useful. ‘Tor, one can Laum* look forward to ta

ts ccmnn_ed with Form-factors a and average he ights for the many spécies in the
eoninn
. mixed and ITé; uuu' forests of this country

fry; avd a iwre as ﬂommred Wltn a diam ﬂ’rLr
ways at band. 1§ & diameter. gango were used 11

hag the advantagd of bemo alw
‘gauge bas tho adva }tmed. in square {enths of a foot of sectional
er 4‘.‘

-

“shonld preft,r it gradusted, zs Thav (? Cf?y

. table th accow pany, it would be on L

s . s tahle might be casily prepared and prmiul
_table arid 21 English repmnt of Koenig’ p able mig .y preparcd an :
at little cost, and they would, be the most genepally useful fr‘r cubages ’ or méasure-

. y J »

. ‘ments of stunding stook in various descriptions of I rests

© 5L - Column- (5).” To save the labotr of repeat d multlpheuhonq the ueduvmg

3%

S

"+ fagtor is, in the table, applied : to the totals - cf 1:’49 il oy ylinders. instead of to the ideal
} N

x

eylinder of cach tree, ‘ A

}T, Coluin (6) could be ﬁliﬁd up at any'time if it Wezc thought desirable to bhfw
the true cubic content of each tree separately : for comparison between ‘rrfr‘s t}rl%e fu;, hie
contents of the ides] cylinders serve every purpose, it being remembered that the
ideal Lyhn&e are uw*ayct aboui aeuble the frue eubie content of each tree.

S

mhmnm‘{ oF 'mr SUMuAPY AT THE HEAD OF THE TAJ’ &8 OF STOCRK PEI A.Cb,h.

The ages ef the pzanta*’ums measvxred have been tiken from Lks‘s records in
{he nfh(}e of thv Deputy Conservator of. Forests, Nflgiri Division, The ¢ cu}mﬂ-es‘”
bemg iaken during the-first half of the monsoon, I wwas convenient to reckon in whole
- years fromethe ‘1‘“" of plam:ms:. To obtain the age from sced six months must be
dddm to tne hffu;.es gwen in th?s? tablu. . . e

@ T
. .

e o

,.’ ‘,"}_' L Lo ‘,, .o i L bﬂﬂ‘)}'}!() i €S,

Sy 50. - 'With one exception, thé 0/d Fo orest plantaiiot
in the oldest portxon of efich pl&ﬁtﬁf:}{‘n In the ¢ ‘:-z F :~ st plantation the s sample ar
‘was taken in the second-year of planting in order to ke ep ‘clear of thiuniugs. Ene
-ares of the sample areas varied from 1-7 acres in Bu,,,-’ ¢ and Bleak-house nl'mt"ttzon"
" to *932 of .an acre in Nesman plantation : the large aveas in PBathri and Bleal-house
were taken because’ they were rather irregularly stocked and a true average was very
-important for plantations.of that age. In most cases the area of the sample arca was
an aere and a fraction. The samplc area at Newman was restricted by the nature of
" the ground : had we. taken' the sampb area elsewhere, it would kave involved heavy
. unrecorded thinnings, The form of the sample area was always that of a band, udually

_ome, or one and-a half, chains broad, so as to get u good average from the trees measured.
. At Ealia it wag necessary to make the sam L area conform to the mﬁ;ed jplcmtmg which
‘is in alternate | strips of Acacia ?er"rlnGl”?,’ZGﬁ &ji’ of BEucalypts. This area was surveyed
~with the plane table,. In all the othor High-timber nlanm’mo 13 the .._.Aml_ue ares was
taken Ect&ngular and measvzr(‘d with a chain, - :

Stock per Aere. ;
5 ,;’4 The ﬁgures Whmh will bo found a gainst the entry ¢ \amplb ares carries per
‘acre” are the record of the actual stock now standing per sere.  The increment per
gere por s is a caleuiated. figur allowing for—1 st, previous thinnings ;- 2ndly,
_for present blanks in the covert or leat

result of recent thinni 1rgs, when ¢ 'double
“simply the loss of so. much space which
“the Acre-increment. . Thinnings,
namr"i}v, in every case, 1m-hxded

reckoning muqt be gufmlﬂd agamq’r means
must of course be allowed for- in caleulating
e Pre“eﬂtmg what has been alrcady pxmrhlcpcq are

S20A

tent of the ideal cylinder m cubic fect was. ente ored from a

of simple multiplication of integers. This -

1, the sample ureas were taken
et

lealy canopy. A blank in the cov ort, unless if is the

in the c(ueu;at&gn of the Acre-increment., Where

A
s

e | 17

-

511? porticn of ¢ he Acre-increment is demvod from blanks or thmh; ther(, ‘is ag
entry at the head of efch fable ot t ¢k showing how xmch of the'A e increment
comes from these sources, A

55. For ready reference the Acre- mercmcnt is expresscd both in tons and in
“cubic fect, the weight of a cubic foot of wood of Eucalyptus globulus (dry wood with
bark) bem" taken at 40 Ib. ; ; this equals 56 cubic feet per ton. The weight of a cubie
foot of dxy wood of Aecacia melanozyion, measured over bark, is taken at 35 Ib.;
without bark it is 36 1b, (Nilgiri, and probably young, wood—sce Manual of Indlan
Timbers by J. 8. Gamble). The wood of Eucal; Jj)tm ‘0bligua when dx ry is slightly
lighter tban that of Lucalyptus globulus, and the bark is thicker, thus—

,_\
Ci

e e e e = e Tt @ 4=

Mean thickness
Age. of Bark at 5 feet

{

i . from ground. ¢
| . . . YRS, {NCHES.

f Ducalyptu» obhqu-l fe e 10 0525

- Do. globulus .. 10 - 0870

The weight of the wood of Fucalyptus obligua, dry and measured over uark is taken
| thergfore at 38 Ib. the cubic foot, Bucalyptus globulus being 40 ib, per cubic fout

| There are not sufficient trees of Eucalyptus obliguz to fell and determine the
factor. Stringy-barks ave usually rather sherter than trees of the sume girth of
Eucalypltus globulus. The factor for Fucalypius globuius at 10 years is 0- 40, that for
Eucalyptus obliqua is assumed at 002 kss, namely, 0 4 )-—mdn table JlOWlnw the "rowth
of Bucalyptus obligun at Ralie,”

Thure are a few trees of Bucalyptus calophylia in Norwood and Raliy : they show v
hile can*ﬂdermg separutely.

a very poor growth and are ot worth w

INCREMENTS, © -, . -
. L4

Acre-mm‘cment I

56. . We come now to the conf;l-luratlon of the ﬁgures of ﬂrow‘h (Inorements)
which have been obtained. - Inerements referred to in this report are of two kinds:
1st.—The yearly Increment of stock per acre per annum or the Acre-incre-
ment,

...nil y.—The yearly Increment of average-individual trees. o the Jnfhudmﬂ-
werement.

Of these, the first is the most important; it gives tanmbln c:-:preasmn to the
! growth of trees in masses, where only they attain ﬂlﬂl‘ best form and largest size, and
where the light, and the space which they oecupy, are utilized to the fullest pwgmle
extent. Itis rarely a figure which can be obtaincd simply from actual-measurement
of stock on the ground. Irrcgularities in the wooding, and blunk pluces have to be
aliowed for. Many of ‘the plantatmm on these hills ure nodels of regular growt
but a phnta‘rmn must necessarily be thinned if it is to be kept at the maximum of
production, and thinnings must be very cmemll) lb"qu(‘l{‘a in order that they ma
‘be valued correctly in subsequcntv s, This cannot, in fact, be done without working

Livd.

U

e e e A o e oA T T

tplans, of which none have been pr cp Wred for the Nilgiri plantations. In the. ‘m.scnce ——

of working -plans*the=thinnings have been cstimated, as has been cxplained in the -
maivumal histories of the pl intations, from the best data available. The following -
;fable of Acre-increments shows at a glance how far thinnings and blanks enter info the

icaleulation of e wch Acre-increment and brings to,fwther other mfozma.tlon bearing on
1 his important figure : —

|
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an Black-wood.

©
(1

i

“Acacia melanorylon or Austral

oo

1343 iA.Unknow.n.

Ralia

i
}

Bleak-house

Aeacia dealbata or Wattle tree.

e, the plantation being irregular and the covert not properly established.

From nine blanks.

{alen as about cqual te 5 tons of dry wood.

nts it may be
56 cuhic feel.
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roximation.
ith the other Acre-increrae
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57. -Comparing together the Acre- mmg,mvms uf the scvers)
exhibited in this table, the most striking feature 1
of the Blue-gum we have ages from 5 up to 22 - )uars ‘there is no marked rise
or decline in the Acre- 11101(.’111(11'[3. Baﬂzu 5 'years old, has an Acre-inétément
. of 18 tons; Norwood, at double that age; J.'J —_trtonb, 4,umln, at ncarly double the

o of Norwood, shows a deeline to 12 tons’; but Asramdi has ce*'famly suffered
;3*!11 t having beon properiy thinned. The fnerements caleulated for Brooklands

nd ym-lrmmd 7-7 tons and 9'5 tons, respectively, take no uccount of yrc,\’mub thin-
mns ( for which there are no d‘m) 'if the thinnings could be included it is proba’nlc

1at, th(, Acre-increment would be 12 or 13 tons. What appears established beyond a
d ubt from this table of Acre-inerements is that ¢ Rie- - thiii jzlmu‘«uzmz whether plfuzzfeu’
6" X 6 or 9 X 9, will, if mlz’r/ s'z‘OL'Ac(] at 10 7/('(/: s show a growtl of 12 Lons p 7« af'rf, per
annum.  The Bathed hﬂur 111(11(: x5 that the Acre- increment may reach 12 tons as
carly as & years in-the case ofa plantatmn planted (' X 6. blaci- ridge ho‘vwe the
next in pmnt of age, whether owing to a poorer soil or a lower elevation, has an Aecre-
111<,t'om<,nt of a littlo under 7 tons 6 years. The next plantation on the list, Oid
Forest, 1s ouc of the best on- the hills.  I'ts Acre-increment of just under 12 tons at
9 years is from a picee of planting not albove the arerage in appearance, and selected, .
as has been explained, beeause it was free from unrecorded t]smnmgb. It may be

asserted positiv dv that the whole of the 200 acres of the O Fores! pluntation is now.
m'ﬂ;mﬂ‘ wood at o rate of not less than 12 tous per acre per annum.

l\wrfnfmu planmw-n, the next on the nst, has the highest Acre-increment obtained,

}:1,
_thate. althou; gh ﬂ)(, rase

ey O3

ﬂhtjm

3T1S

S350

namely, 184 tons,  Of thisfignre just under aton comes from thinnings., It may he,
10 some extent, to careful thinning that this plantation owes its high increments, ~The
next }_humtmn, Italia, planted at the same distanee & X 9',. and at practically the

v
3 1' } ’*1 7 SPET nf RN Smne
ame elevation, has within a very small fraction the sam
£ we subtract the thinnings at v’\mzvoml The figures

7

Aulh-mowmeut as Noyu 004,
of standing stock per acre, us

?1‘

- has been mentioned show a close correspondence " Norwood }mvm<T 6,829 cubic {eet
b b
per aere of wetual stock now on the round, while Ruelia has 6, 900 eubh, fx,ei New-

man, two years older, shows a Iallun off of 1% tons from R aliv and of 2 27 tons from
Norwood, but it is possﬂ)]e that this decrease : appears greater than it 1eally 15 for the
reason that there 1s some doubt _Wwhether the age of the sample arca in Newman is 12
or 11 years, The planting of Newman pmnmtlon was two years in progress, and the
appearance 6f the stock on the sample acea would rather indicate that it was planted
during the second year of planting.  The distunce of the sample area from the nursery
would support the same view, the povtx(m of a plantation nearest the nursery being usunal-
1y that which is first plantoa But, on the other lund; suchr evidence as could bo ¢ gather-
ed from the memory of forest officials and Budagas who had done the planting, was to
the efiect that the sample area was planted dunnn the first year of planting : it was
*safest te aceept the higher figure und the age was accordingly taken as 12 years.
Nuthing but & working pl\m could be conclusive on sucha quoctlon : 1t is especially
unfox’(unaie that working phnb have not been made for plantations which, if only for
their remarkable grow th must ever present features of exceptional interest in Tudian
Forestry,  The Arambi Acre-iner ement has already been referred to ; the figures might
be takendgs showing a falling o in the Acre- increment of a Bluo-"mn pan ation ut
19 years, but if th Li;lmﬂ“‘ on Lind been properly thinned, if a 10"15191 of thinnings
hac been k kept, and interest allowed on these ‘thinnings in maiun'r Fhe calouly ition, it
might he expected that drambi would show a firm Acre- inerement of 12 tons ut 19
yc‘u.x. As the figares now stand Aramd: at 19 is a tonubove Newman ut 12 years of age!
The Acre-increments at Murlimund and Brookiunds arc but approximations, but
could the thinnings be estimated, there is little doubt that these plantations would show
Acre-increments equal te any it Liwve béen obtained. These plantations have been

thiuned to the point of isclating the trees, which are now in the position of s tundards, .
at lrovklands over Wattle, and ut Mar limund over young hluc—wum plantmﬂ’. -
» INFLUENCE oF CLIMATE ON 1116 Growrd oy TiIE' BLUF-GUM .
Be. The figures of Acre-increments- that have been oht'uncd afford no bupport 1o
JAbe epipion that “the Blue-gum has a_higher Acre- increment in, the plantations te the
"Gust.

’jf th(‘ Dodabetta rauge thun in thos e piantatmus lying on the wester noor

3
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" Ootac i Asvwi be notic o .
| t(zx?;ae?g‘tlfgo%‘}%f tﬁé’ ;Valxge zge and planted at the same distance apart, the comparison
is inpfavo;- of the plantation near Ootacamund :-— S

NEAR O0TACAMUND. NEAR CourouR.

e

t
|

I A Lo .1 Distance [ A 4 .__.;

T Age -1 of Planting. §. . cre- . ; cre-

8 | . Plantation. incremcnt.‘ : Pla_ntatxou. increment.

— — N [ -
O . ' TONS. © | . .1 Toxs,
5 ye'm i .l 8.x 6 | Bathri e 130 Black-bridge... 9'9
Cie e | 9% o [ Norwoed .| 134 | Ralia.. .| 124

1) .5 - R . - b

- _There isTittle difference in the elevation of fhese plantations, except that Black-
briJge' is decidedly lower, and here the Acre-increment is markedly lower than in the
" other plantations. Comparing Norwood and Ralis, where the age and distance apart
arc the same and the elevation very similar, Norwood near Ootacamund has an Acre-
increment better by a ton than Raliz on the eastern side of Dodabetta. :
During the past unusually violent monsoon there is no doubt, however, -that some
of the plantations to the west of Ootacamund- have suffered severcly.  Large portions
" of the Governor’s shola group of Eucalypt plant.’ations have had their foliuge nipped
and scathed as if fire or frost had passed over themi. The Acre-increment for the
present year in.these plantations cannot but be lowered and the trees must suffer in
health. The past severe monsoon has inno marked way affected the plantations to the
east of the Dodabetta range. I have nowhere observed that peculiar action of the
monsoon by which the young foliage of the Blue-gum is withered, shrivelled and killed.
- - This action is not analogous to a wintering or fall of the leaf: it is the young
foliage and tender shoots at the top of the trees which are attucked-first. Probably
in ordinary years, or always where the situation is sheltered, in the cooler and damper
“climate of the west side of the Dodabetta range, the Ootacamund plantations (otler
circumstances being equal) have a higher Acre-increment than the plantations near
Coonoor and Wellington. It must be borne 'in mind that in Australia it is most
markedly in the cold, damp climate of the south-eastern mountains that the Eucalypts
attain that wonderful development and rapid growth which has caused the Blue-guin
to be planted all over the civilized world and especially in cool mountainous regions
in low latitudes, such as California,. South Africa and Southern India. . '

59, 'Where the effect of the monsoon is most to be considered in the Ootacamund
-plantations is when we come tocompare the stock on the total area with that on the
sample area.. In plantations in exposed situations to the west of Ootacamund the
“stock is in places deficient and irregular ; here and there are areas where planting has
been a failure. - In the Coonoor plantations the stock is generally more regular and
‘more equal throughout to that on the sample area. Doubtless the question of plant~
ing shelter bands of dense growing - trecs to the-windward of plantations in exposed
tracts will reccive attention. The Blue-gum ‘with its slender [branches and scanty
foliage is itself singularly unfitted for planting as o barrier against wind. A dense
band of Acacia melunozylon would be more serviccable in this réspcct. The following
trees are of rapid growth at' Jotacamund as- may be noticed in the case of the fine

specimens of them in the Govel nment gardens, and they appear well fitted for planting-

as barriers against the wind'and for forest purposes generally :—

F ":"eéa rﬁrlo'jfl?lzboidga or Oyster-bay pine,* seeds and reproduces itself readily from
d?)ix - ere is a thicket of self-sown seedlings of these trees near Bishops-
- Pinus insignis, probably the faste i i {loiri
R st-growing Conifer on the Nilgiris,
Thg;rgpa:fﬁi ztér;;lgsa repzoduecs itself.?rom self-sown seedlings. N
ense it of ore to io ¢
for planting on a Jarge scal;‘urdy habit of growth, and appear to be sufﬁmu;ﬂy hardy

o

the Colony of South Australiz—uvide Cohsermtqr's Ist Annual Repbrt,

- *Stated to be'an imp‘ortant‘ forest tres i
. “*Indisn Forester,” 1550.. ) fem.

-

od from the table of Acre-increments, where there are:

T

about} that of the Blut:gum.

'S &
. - - NN
. - o Q.2
- - 21
1 ACKE-INCREMENT 0F Acacia MELANOXYLON.
¢0. For the.determination of this instructive figure only two pluittations were

available for measurement, and of théese two plantations, only the figure from the Reulia
i 1 * » X !
plantation 13 complete. - |

Jplie Ralia Acre-increment, it will be seen, is just under 6 tons at ten years. The
Acre-increment 1s 12:43 tons from the Blue-gum growing in bands side by side with

the Melanoxylon, the two species being ‘thus placed in cvery respect under identical

conditions. Thus in Raliy plantation the growth of the deacic melunozylon is us nearly
as possible one-half that of the Blue-gum tree. Trowm the figures before us of the
Acre-increment at Bleak-Louse, which is 26 years of wge, it would appear that the

Acrc-increment vises after ten years. The thinnings at Blea/-house plantation have
been severe and continued : it was nceessary to take out the “Melanoxylons as they
“were suceessively attacked by Loranths, No -record of these heavy thinnings has been
kept; but, leaving them entirely out of consideration, there is still left an Acre-incre-
ment of 5-76 tons. Now at Ralie, where there have been no thinnings thé Acre-inere-
ment at ten years is 5:86 tons. It appears therefore that the Bleak-fouse Acre-incre-
ment exceeds the Kalin Acre-inerement to the extent of all the stoék removed ‘in the

heavy thinnings at the former plantation. o summarize; the Acre-inevement of,

Acacia melanoxylon at ten years is onc-half that of Eucalyptus globulus at the sume
age; and there is reason to believe that afterwards the Melanoxylon Acre-increment
-rises slowly while the Blue-gum Acre-inerement remains stationary, or possibly
declines gradually. ‘ ‘

v

ACRE-INCEEMENT 0F Acacia, DEALBATA or WATTLE.

61.. A quarter of an acre of Wattle coppice 4 years old at Bleak-house plantation

was felled clean, the firewood weightd, and the arca which was irregular surveyed

with a plane table. The fignre obtained, 8:154 tons, it must be vemembered, repre-
sents Green-wood twigs and leaves, and to be compared with other Acre-increments

» which refer to dry wood it must be reduced to about 3 tons. All coppice (and Wattle
s no exception to the rule) grows very rapidly at first, but after a fow years its Awre-
ihicrement is exceeded by that of high forest. It is probable that the Acrc-increment

from Wattle coppice never rises beyond 3 tons per annum, . and that at ten years it is

. INDIVIDUAL-INCREMENTS.

62. Whén the Aere-increment eannot be obtained, mnch may be learnt from a
consideration of average increments per annum of individual freés. “Where the stock

“in @ plantation is irregular, or where trees arc. scattered and isolated, the Individugl-
-dncrement is the ouly certain figure of growth which can be obiuined. The fighires

below are consequently rather more complete than the corresponding Acre-increment. .
‘ \ - -

figures :— . g RS . ‘. L
' " Puble afTudividual-increments.
‘:"j‘ L . T ST T T T —L:_TT;:::::.%- ppeemg=ay - I; Cliyviduilll_ i ) —n - i, —
. : Plantation. " ' ! Ago in lgumbnr f),f merement ! hl:‘nﬁbei 'lt)}f i:r“s mem
o - antation. ;Yt‘ﬂ.rs. erb per in (}'ﬂbi_(} i IL..‘ tll}@ i’l‘ I ﬂg(;‘.
] !‘! . : cre. Feet. % 13 taken,
- . . o .:‘- : I Lw__.::,,-.i—;. ——— ®
A Eucalyptus globulus ox’Blye-gum. Lo _‘ . T :
DBathri ~ S5 T 8AT19 ) 070021 | Frera 1,447 frees, <
Black-bridge e el G| 9RO 10286683 | 0RO 5 o7t
O1d Forest e e 9710454171 068383, <n. 1,106, T
‘Norwood o e 10 416:00 | 1641707 e HostL
Ralia e i Tuo 52819 | 193028) -t 141y
Chaughtkalli RO BN S 136590 5 v 28
Newman ce e . nig 12 132350 042766 1., v 1,234 , -
Arambi ... ... .. . B 19 ] 49858 | 09533810 o T01
*Byooklands  * .. e d 20 100000 | -4:31800 | vy. . 3k ,,
Marlimund  © ... . eee e 022 65:11. | 418661 | . 39 .,

e SN —
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Voo ds S0t o .
Individuals aroomer of Trees from

]

i

P | |

: {increment > )

o g ‘.r,u.rem}f,’} i which the average . .1

A e, oube is taken. !

: g - Feet. ; ;
e — e 7}

... & " Eucalyptus obliqua ot Stringysbark. y
T % L 152438 | From 18 trees. |
3~P»8.}i&,‘ ‘14f€. N ‘-a:,\, < ae ; e ae { . 0 4 | I 1}

Eucalyptus calophyila.

TR e SN B | 017000 |

o From 11 trees.
‘Ralin © .. e et e P

o T R Ac;zc{a melunorylon or Australian Blackwood. | . -
S ' S0 1 592:00 1 064952 [ From 314 trees. }
o Ralia S e e L gl L gggag |OTTRIT L, 289 [
. - h - R . . . ces | 26 i | s rrpe ot i) !

Bleak-house ~ .. o e e 00) .. L0266 (7)., - T2, g)

V"'yorwoed...’ S e gt AN e SR B2 SR 2
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- “These figures, it will be obsebved, vary between sufficiently wic o hmllt(s,1 %g'gm an |
- Individual-increment of a little above 1 of a eubic foot per annum at B-Iffz?. - ;ge .m :
- the 41 cubic feet per annum of the Ifrooklands standzmls. These Infhxzd}m -m'ue.;: 2
" ments demonstrate what would have been expected, namely, that provided the 591.1 is §
covered with foliage,—providedthe ¢ couvert” remains unbroken, it matterrsh htge,

_ asregards the production of wood per acre, how many trees go to the acre. T e id !
" Forest and Ralin of nearly the same age and Acre-increments, have very diferent }
. Individual-increments.” In the Old Forest (planted 7' X 6' in the.samp]e are’a) an )
-~ “avcrage tree. makes only 0-63 of a eubic foot per annum. In Ralia planted 9 X 974

5
£ !
l

the average tree makes 1-33 cubic fect per annum.. Thus an average tree in Ralis
‘does more than double the work of an average tree in the Old Forest. !
- In Norwood (planted 9 X 9’ and now ten years old), which has been thinned d?wn /
~ to only 416 trees per acre, the average tree makes 1'64 cubic _fget per annum. The !
*, highest Individual-increments are those from the Brooklunds and Marlimund standards. |

. The contrast between the Individual-increments of these trees and of those of about |
the same age in the Araméi plantation is very remarkable, and has been described ‘
already in the history of these plantations. It is an extreme casc, where, with similar- IE

i ‘ages and Acre-increments, the ‘‘couvert ” being complete in both cases, the same Work; /

" is performed by 100 trees in one plantation (Brooklands) and by 500 trees in anothef ’{]

" (Arambi). L v 2 o

= ( The) Individual-increment from Chaughdvialli refers only to 22 trees which were

felled to obtain a Reducing-factor and not used for'tids purpose. The Individual-inere-
ment from the Stringy-barks. at” Ralia refers only to 18 trees which is all that were,

. available for measurement. ' e e - ‘ '
i . Amongthe Acacias, the rise in the Individual-increments from the 0-65 cubic
.. foot of Ralia plantation at ten years to the 1:74 cubic feet of Zicak-house plantation at /
"+ 26 years of age indicates a satisfactory and healthy development of the Acacia mela- |
*./. nowylon, exactly as the reverse is indicated for Euenlyplus globulus by the {all in§
-+ the Individual-merements from the 1'64 cubie fect of Norwoed plantation al ten years?
.. -to the 095 cubic foot of Aramébi planiation at ninetecn years. - The last entry in tie table |
- { of Individual-increments refers to the Aczcias at Norivood. It was assumed that these j
|
J

i L

" Acacias growing amongst and dominated by the Lincalypts were the same age as the
- Eucalypts, an assumption which appeared afterwards to be doubtfully true. The sitna-
~_ tion of:these Melanoxylonsis interesting ; they utilize light which the Blue-gums counld
~/ not, andimprove the covert of the planqcation. Measurements were thercfore taken to’
establish their In_dividupl-increment compared to the Blue-gnms. The Individmi«}
“Increment appearsin the table as only 0266 eubic foot. - That it is so very low is prebably”,
"d‘?? toamistake with regard to the age of these Acacias though from being dominated. )
H

H

«

S

)
T f

their inqrement naturally would ba low: the Individual-increment of these trees iz

“entered in the table, but with a mark of interrogation against it.

63. Looking at a mass of trees the distance at which they can be most cconomi-

cally spaced is dccid_cd by a study of their increments, and here two-questions arise-—
. 1st.—What ig the best distance to plant at. ~

Indly—To what distance apart to thin to afterwards.

Praxtise 9 %X 9 or 6" X 0.

The plahting hitherto has been done rectangular at 9 X 9" = 537 planis to the

acre, or at 6" X &’ = 1,220 plants to the acre.  Roughly, the cost of planting 9 x ¢’ is

nr

one-helf the cost of planting 6’ X #.  The total cost of planting the 1,226 acres of fuel
and timber planfations on the Nilgiris has been Rs. 39,151, orat an average rate

of Rs. 31-8-0 peracre. But plunting™is now done at the rate of Rs. 30 in shola, and

Rs. 25 in grass land, per acre of 1,220 trees, or, allowing for failures, let us say, at

‘the mean rate of lis. 25 per 1,000 trees. Thus planting 9’ X 9 would bring the cost

of planting down to the satisfactory figure of Rs. 13 per acre, exclusive of the cost
of supervision. Planting done 9" X 9" has been considered inferior to planting done
6 % (. Dut, as has been mentioned in the history of the various plantations measured,
at ten years of age plantations planted 9 X 9 look equally well with those planted
6/i%¢ 6'; and putting the matter to the test of figures, we sce that Norwood and Balia
planted 9 X9’ have slightly higher Acre-increments than Newman and Old Forest
planted 6’ X 6'and & X 7', respectively, the ages of all four being similar. Looking at

* the Individual-increments of the four plantations, we see that the trees in the planta-

tions planted 9’ X 9 have threc times the development, and are growing on an average
three times as fast as those trecs planted 6’ X 6. In Nerwood and Ralia the average
height of the trees is 78 foet in Newman and Old Forestit is 58 feet. The average
yearly Individual-increment of the two plautations planted 6' x 7" and &' X ¢ (0
Forest and Newman) i3 *530 of a cubic fuot; the same figure for the two plantations
(Norwood and Relia) planted 9' X 9 is 149 cubic feet. ‘ ‘

The two younger plantations—Bathri and Block-bridge—are unfortunately bot
planted 6’ X 6, so that we have ne comparison of the Individual-inerements of tree
plunted 6’ >¢ 6" and of trees planted 9' X 9 at & years of age. Probably, at 5 years
of age, with close planting, the Acre-increment would be slightly higher, but the
Individual-increment lower. .

[

Fi

64. Tn the large Government Casuarina plantations in Mysove, the planting is
now done uniformly 9" X 9°; it was formerly done 15’ X 15". Onaccount of the diffi-
eulty in keeping down the grass and the slower growth of Casuarina as tompared with
Blue-gum, even closer planting than 9’ X 9 would be advisable there, if it could be done
eesuomically. © Planting 6 X 6 would be considered extravagant. Planting 6 x 6’
on the Nilgiris is stated to counteract {e effect of wind, and this is doubtless the case
in some situations : but, apart from wird, planting 9 X 9 is certainly more econami-
cal, and appears to produce bettersrees than planting & X ¢’. Wind could probably
be resisted most effeetually by regular shelter bands, as hus been mentioned above.
The Eucalyptus globulus is a tree which appears on the Nilgiris to require plenty of
light. 1t is the same in the temperate climatc of Australia where the Kuealypt forests
are described by Darwin as strikiugly sparse and open. At low clevations in Sounth
India the Blue-gum appdprs to be less intolerant of shade.

THINNINGS,

' 65, Adter 8 or 10 years (or even sconer when the planting has been done ¢ X 6’
ov the growth is very rapid) the question of wide or close planting resolves itself into
one of more or less thinning. . Now, in thinning, three things:have to be observed :
1s{.—The Acre-increment. \ : !
: 2udly —The Individual-inerement, 25 the index of the development of cach tree,
Srdly.—The average height of the trees. If the plantation is for timber, nothing

i : but kecping trees close together will ensure straight clean stems,
lgaokin;’; ab the table of Acre-increments, among the High-timber plantations of
Lucalyplus globulus, what first strikes the eye, is, that Norwwood, with the least number



oot R ’ C 3o S hereme tand'by. far the
' es - of any plantation has the h1ghest Acre-increment 4 i

gg tilx.i:t ?[fllzi?v\?{fugl-incgexgent. "it has been thinned down to only 416 trees per acre,
o o it to the three other plantations of the same age, the

—

it is evident that, comparing i 1t | )
o poe acre ’ ih of the trecs at Norfood bave prefited by the
Norwsod is above the gencral Acre-increment. |

.yield per acre and the individual growtt

s * o y A (rooiTior tat [
thinpine. Indeed the Acre-increment . : omeral Act .
of the other plantations of the same age by just the amount of the thinniug. Bathri,
* b years old, and planted 6" X ¢’ has now the satisfactory Ac

_ but this figure is weak, inasmuch ome 1r . keer :
increment st its present figure and improve the Individual-increment, it will be neces-

_ sary, in a fow years, to thin the crowded portions of the Baz.‘.’zrz‘pl‘antution. -
. 6. Tt is probable, that all the Pucalyplus plantations of average growth.
would be improved by being thinned d¢wn to 400 trees per acre, when 10. years old,
that is to say, pbout 100 trees per acre would be-removable .at 10 years from-plaiilu-
- “tions planted 9°
‘and. allow of ¢ better sclection of trees than. se
- specimen wo huve of an older High-timber |
of the want of thinning.. The comparison between
- instructive thug:— - . L _ ' ,
Ct o Arambi, 19 years old; with 498 trees per écr:e,. has an Individual-increment
of 0:953 cybie foot and an Acre-inerement of 12:06 tous. o
 Norwood, 10 years old, with 416 trees pey,acre, hasan Individual-increment of
1-64rcubic feet, and an Acre-increment of 13-43 tons. ..
“ N\ Ralia, 10 yeaps old, with 523 trees pér acre, has an Inditidnul-increment of 133
. cubie feet, and an chrcdncrement- of 12:45 tons, . & T,

Arambi and Norwood ‘or Ralia:Js,

- Of the increments at Aranzdi, the Individual-increment is the worse : it is about -

~_ half that of the younger plantations, when it might ‘probabtly bave been double without’
" sacrificing the height of the trees. The opinion hus been already expressed that a

~careful thinning would Lave maintained the Acrc-increment at Arambi at 13 or 14

tons. - ¢ - _

; : T{zz’mziny, instead of Coppicing, the Blue-gum.

~ 67. With such a growth, it is evident that therc is nothing fe be gained,
 economically, as regards the production of wood;, by sacrificing these fine plantations

for coppice. There is as yet no good Eucalypt coppice in Government plantations old

-_enough to be ‘measured, und allow of a -comparisen of its increment with that of the
‘inerements which have been obtained from Eucalypt High-timber forest. Speaking
‘broadly, the gross'yield of wood is greater over u term of years from High-timber than
from coppice forest, but the revenue from coppice is the éfcater, if the interess on the

money value of the early cuttings from the coppice is rcckoned. At the present

" moment, onthe Nilgiris, the market for Bluc-gim wood is restricted to a comparatively
- small demand for firewood which could be it from the regular thinnings of the High-
- timber plantations, supposing them to be proserved as high fovest : :n?d {he market-

- rate of inferest on money having within the last* foxw years fallen from 5 to 4 per
. cent., there is less to be gained by realizing at once. To coppice some of the Blue-
i 8‘1?‘ plantations and to leave others unthinned, as has been the case, is evidently to
: g:‘b‘;g’ditc;}ﬁ Zil%gz‘ f{i{:? 5216(1'1 revenue (in’ the coppiced plantations) and to lose the
A comlusion from she Sguen wich have boos nov shioie T wortd put Eorvash
the suggestion, that eoppicﬁm t}le Ezn;“[ ! \l; Deen oW o yraned ;r W Sl puv U).l ware

2 better market fop Blue-qun? P ”:,a yplus gl?nlta}ttous be suspended until there 13
figures of the yicld of cories & ewood on ‘the Nflgivis, or until we are in possession of
n i coppice showing that a really larger revenue could be realized
from coppice, than from High-timber forest. 1T D her +00. that tho
coppice reproduction of-the Bucalynfus Y ] b st h:} remewhered, too, that i,’”
. Porest the coppice reproduction 1 é—/j-;nﬂ;oyg.lgbuvus is mot always cortam. At th\c Oid
 nor’s shola group of plantations. it Ti&mhcenﬁ: at se'ge.mii,plaess, ampng :c.hé Gover-
. Blue-gum plantations are fenced i mllt poor, or has #iled altogethier. None of the
- coppice, by treading and b reaxkiﬁd‘;ﬁ 4 Oat:IG do greaf; damage to young Blue-gum
. coppicing the Blue-gum plantations it Rl 1e shoots, I it is decided fo continng
the Brooklands and Marlimund star i should be remeuibered that the increments from
R A md s au(lgrﬁs are such ds to suggest the advisability of

.

Acre-increment of 13 tons,

as 2-47 tons come from blanks. To keep the Acre-

gt . 9. One thinning carefully performed would: be’ more econemical -
veral light thinnings. - Thg one
h-timber plantation, Arambi, is a déplorable example. |

3 .

for the growth of the coppice. |

68. There is, indeed, much to be said in favor of converting t -g -
tions permanently to the form of forest known as Coppice-un(‘.(;-shtsn]?l;l;?i t;."lg]r]:asl’;lanKls
pure High-timber forest there is the difficulty that at the end of the rotation it x.voulé
probably be nccessary to replant. It is not yet established that an old forest of Blue-
gums on the Nilgiris would present no self-sown seedlings. Self-sown seedlings are
| reported to have been observed at Shillong in the Khasia hills under old Blue-gum

R

, ’ trees.— (Gamble’s Indian Timbers, page 189.) An old High-timber forest will repro-

duce itself from sced when a young forest will not. A high covert throwing a broken

half shade, and an old forest soil, are the hest conditions for good natural reproduc-

‘ tiqn from seed, and: there is as yet no Blue-gum forest of this class on the N figirig
{ Still the fact remains, that there is no authenticated case of self-sown seedlings o%
; Blue-gum on the Nilgiris. In the Government plantations and under single old trecs
} theré is no sign oven of the germination of self-sown seed. * Indigenous Blﬁe-gum seed
| is not used by the Forest Department, and it is stated, that wlen tried in the nurseries
© it proved to be inferior to Australian sced. We must therefere aceept the fact, for the

[;L. p};esqn_tv, ‘tha& there is. no natural reproduction from seed of the Blue-gum tree on thic
- Nilgiris. Now a Coppice-under-standard forest could be made to reproduce itself
- almost entirely from coppice shoots. It would afford a steady supply of small wood
. for firewood, while the standarcs would furnish a limited supply of large timber

| suited to the limited demand.. The two drawbacks to Coppice-under-standard, fore:

 in Europe, namely, that the shude thrown by the standards lowers the growgh' of’ tfﬁaﬂi o

\ coppice, and that the standards, which are usually of Qak, take a low bra 'hg’fg’"‘fdfm
, would probably apply, in a limited degree, to Blue-gum Coppice-uﬁder-stg@f@?;’A‘foresi;

‘ on ‘the Nilgiris, because, 1st, the supply of light in 2 mountainous ré&gny/ within

© 11 degrees of the tropics is in excess of that in many temperate countri?ﬁ] Svhercs the
i ' - - : " . e . -y ; o o 4% c
- Eucolyptus globulus Hourishes; and, 2ndly, the Eucalyptus globulus growi:, 5

3 3,

i\ takes naturally a better form than Oak under the same cireumstances.

69. The third point to be considered in thinning is the height, vide

£ avap 3 « ¢ 4 3 T 1y 4
of average heights, page 26. Thinning 'almost nccessarily involves a loss of ‘Béight :

but, as long @s the Bluc-gum on the Nilgiris is grown almost exclusively for fuel the
form of the trec is of secondary’ importance to the maximum yield of woed; in other
words, the thinnings and finul cuttings must be regulated staictly by the A;:re-inere-
ment. Then, with a High-timber plantation grown simply for the maximum yield of
wood, a thiuning is demanded as soon as there is sny certain decline in the Acre-inere-
ment, or also, if the Individual-increment becomes stationary. For the Tndividual-
mcrement being the index of the growth und development of “the individual trees, it
is cvident that, unless this figure rises steadily with the age of the trees, the trees
themselves are cramped in their developminat (if “they are not in an unheaithy state
from some other cause). With our limiter knowledge of the figures of growth of the
Blue-gnm on the Nilgiris, it may hgppen for some years, that the average Individual-
Increment in a plantation may be a better index of when to thin, thau the Acre-incre-
ment.  Only long experience will show how the Acre-inerément In a properly-thinned
Blue-gum plantation should rise up to a certain age, remain at a maximum, and
ﬁnally. begin to decline. In the oldest- High-tinﬁber plantation (Arambi) ,it. 1%
exceedingly probable, looking at the Acre-increment in other plantations, tht 1'11;3
Acre-increment has remained stationary for the last ten ycars, and this is ag ;rood a
result as most people would have anticipated at the age of nineteen years. But, as
has been pointed out, the Individual-increment demonstrates clearly that the 4 ra’nzb}
plz}ut:}mon has not been maintained at its maximum of production, owing to a want of’
thinning. We must therefore look for better figures "than are now afforded b
Arambi and await fuller information on the interesting qiestion of what is the mmi
mum growth of the Blue-gum on the Nilgiris. The subject has a wide interest and
it 1s well worth while devoting more attention to it than the value of the pldntatiorif;
;cge}lj'x_lselveSl ivould warrant. Working plans embracing a register of thinnings 211“;‘
diapens: eister of thinni is of se absol i
whre 11 ifendod 1 sbeorvo o amtet af rowth, 0 that Subsequently in wheulsting
‘ bse ¢ rates of g » 50 that subsequently in caleuluting
. 7,3‘*7
5
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. leaving as many standards as possible, consistent with the amount of light necessary
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L a L : | for. increased by colmp'oumi
o 1ose thinnings may be allowed - for, increased sy

f’hf Azr:;u:crigliggt?e%ﬁeﬂy, thignning tends to raise the Acreamcrem'e.xm %‘Jy——-—

= ‘31‘95 1 t\I I;%ealizin%? the idle capital represented by the value of the thinnings.

e By stimulating the individal growth of tho trecs or raising fho Indi-

vidual-increment.

. .
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‘ ’Av'cmgvves 'for the Plantations measured.

- B e e e S

: . 7 Sl P B *! Cui:;i:c?l R
" Plantations. in | 5 Fect | of Tree |,/ Yé ubic Remarli'g... R
LI Years. in Inches.} in Feet. | ¢ | : ST
St Fo ; | B I U P
o S Ezecalyptus globulus or Blue-gum. . , 1 e
i "B 1488 ' 50 50 | From 1,417 trees in the sample area..
Ahri 0 el ..ios B} 1488 5007 [ 850 i Brom 1,8t :
’ %ilackibridge : ..; : %;6 . 1061 37'—16 l; %’1’9 i i) 939 [ 33 ‘{" L
014 Forest - : ..: 9 1643 5723 o N‘U"’? | ‘2 1;1—‘J ™ no s L
Norwood ... il 10| 2330 | 8487 | 1642 | ., 508 o, w T
‘Ralia . o.ife 1072460 | 7072 %%& i " 'lf%;g' EE will
} 14 u" ..-- ‘ 11 ‘..A T e - b o'V Pt “_" ’” , ] :‘ s?". .
' glﬁiztki.l. S v12) 1598 5876 573 *‘l v 1,981"5 3. R
Aramhi .0 .| 19| 2662 9700 1811 | 701 ., T ‘
Brooklonds ~ .| 20| 7390 | 7s61| 8636| . - 3. o»
Marlimund ;.| - 22| 5871 10849 | 9211 | 39
h P Eucalypsus obh’gud or Stringy-bark. . o
"Raﬁa S |, 104 2814 | 6357 | 1524 | From 18 trees in the sample area.
\ N EE 28:14 : N | Fros : ‘_
Lo . . i Eycalyptus calophylla. - o , o oow .
Ralin e | 10 1386 2pds | 170 | From 1 trees in the famplo rea. -
, ,«‘}/‘; . deaeia hze]aﬁoxyloh or Atstralian Blackwood. . S
‘Rilia - ..o ..] 10 % 18327 43-91 - 6'50 iFrom 314 trees in the sample area.
Bleak-h use Sl 28 } 40:32 | 8365 | 4514 289, R
o ' SR Biud;gdﬁl Coppice.

Newmsal - ... -

. 1 . P o , i N . R
- { (2 -84 1621 672 | From 147 trees in the sample ares.

- 70, Though the average height at differcnt ages is of secondary importutice in
plantations grown for fuel, the above statement of average heights, girths, dand (:‘ubn,
contents, in each of the plantatipns measured, will be read with interest. It has been

~ noticed that among the Bluesgum plantations the Acre-increments were best where the.
- trees were least crowded.’ Turning to the column of average heights, it appears that
_ the average heights also are-better in those plantations, where the number of trees

per acre is least, though it must be remembered that the sample arcas in Ofd Forest and
S Age | Number | Average L
. vame of Plantation. h in of Troes Height !
' Years.'iper Acre.l in' Feet. .
L Reweod L. L 10 416 85
T . 1 Rilia e el 1000 523 71
T QM Forest . T e 11,045 .57
st 0 |Newman e egl 120 1,324 594

. Newman plantations do not Vrepresén:t the bé"s

’ : t stock on the eround. Quite contrary to
-~ what might have bec e 5 ¥

1 expected, we sce in the above fourplantations, of about the samie .

Y

B ” 7,;‘ B ’ - * T
N ; '{hi }g}pg}ue shoots ave excluded from these figrures .

St - in ts average the coppi t colin ¥ T .
SRl rag the cop.p:fe shoots are excluded : this iy the only plantation where coppived Bluc-gam occurs.
SN L R A : : *
L - S S i i
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age, that theaverage height varies énversely with the number of trces per acre, and in
Newman this holds good in the face of two years more of age. I had, however, suspected
that this might be the case, after sceing the plantations, not because the average of the
béﬁtcr trees 1s low, bu.t that, in those plantations where thinniugs have been neglected,
thie- general average 1s lowered by the quantity of dominated and under-sized trees
which ought to have been removed. Many observers huve been struck with the great
difterence in the sizes of the trees in the Nilgiri Eucalypt plantations. ( Vide Colonel
Beddome’s various reports on the Nflgiri plantations.) Arambi is mentioned by him
as showing this. Neglecting dominated trees the average height at Arambi is without
doubt considerably above 97 feet, which is the average of the stock now on the ground.
And, as the same thing occurs in other plantations, too much importance must not be
attached to the low figurcs -of height given in the statemeut of averages. Bathri,
which is not too crowded for a young plantation, has an average growtli of 10 feet per
year up to five years, and likewise Vorwood of 82 feet per year up to ten years. General
Morgan cousiclers that during the time that the Bucalyptus globuins grows rapidly in
height the average is about § feet per year. It may-be concluded, therefore, that in
those plantations which, vwing to a nogleet of thinming, are now suffering from over-
crowding, not only bas there been a direct loss, as has been seen, in the production of
wood per acre, but the individual trees, so far from having been drawn up and put
nto a good shapo for timber{ have suffered in their’ growth to an extent that thedr
averuge height s now less than if they had been grown less crowded. 1t is possible that
the inequalities in growth observable in the Blue-gum plantations on the Nilgiris may
he due in part to changed conditions, Australian seed being exchﬁ:{vely uged ; butin -
any case the value of thinning ax a means of getfing rid of treds of poor growth
remains. The fuet of the natural frrests of Gum frecs being sir¥singly sparse and
open has been already noticed. 7

ALLOWANCE FOR BARK.

71. As has been mentioned in the course of this raport, all the measurements
taken are on green wood and over bark. The original figures for green wood have
been converted into those for seasoned wood, in the manner explained from existing
data of the specific gravity of the dry wood, making an allowance for the weight of
bark being less thun the weight of wood. The figures in all the tables therefore
refer to dry wood with Lark on, the state in which the wood should be seld for five-
wood. Thus the weight of a cubie foot of scasoned Blue-gum woed which in
Mr. Gamble’s “ Indian Timbers” and iz Baron von Miiller’s *¢ Eucalyptographia * ig
given at 44 lb. and above, is reckoned, with the bark on, at only 40 1b. per cubic
foot. And, on the other hand, in the Factor tables, where green branch-wood has to
be converted into cubic feet the safe fszere of 72 Ib. for the cubic foot is employed,

_ this figure having been obtained by nic from experimental weighings, as explained at

" "mongoon when the wood is full of sap.

page 108. Blue-gum is eminenly a sappy- wood. Blue-gum wood in Qotacamund
is usually sold ncarly green, so that for saleable wood in the Ooty market, the Acre-
Increments as expressed in these tables in -tons of dry wood may be nearly doubled,
or, more exactly, the Acre-increments expressed in eubic fect must be multiplied by
about 70 instead of 40 to give the weight of green wood in pounds, during the
0. Again, the weight of seasoned wood of
“Acacia melanezylon which is 36 1b. and above, (page 18)is reckoned at 35 1b. in these
tables, so asto aliow for the bark which is thin in this tree. Green branch-wood with
bark weighs 48 1b. per cubic foot—wide table of weighings and measurements of
thickness of baik ut the Blewl-house plantation. The deduction in measuring for

~saleable timber is empiric and varies with the loeality and the market: but inquiries

might arise in which it weuld be desirable to know the thickness of bark included in
my ficures, Measurements have thercfore been taken of Eucalyptus globulus bark at
Arambi and at Ralia, of Eucalyptus oblique bark at Ralia, and of Acacia melanozylon
bark at Bleak-house. 'The measurements of the thickness of bark werc obtained by
cutting through the bark of livicg trees with a sharp chisel and inserting a steel foot-
rule. The detail of these measurements are’ given with the other tables of the planta-
tions in which they occur and the following 1s a summary of the results obtained ;—



C* On the. big margin tree, the largest tres in the sample area,

1‘ These 11 troes had 15 stems which were measured separately

Caleulation of Reducingsfactor.

» - Rucalyptus gld‘oulus-—Bathri Plantation.

the avercwe is that of t)'e 15 trunks.

' \
Ta Thickness of Bark—Arerages.
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ﬁilmbl T i P 01o8 10
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Ralia - 10 | 297 0525 ‘ ‘ 11+
, Acacia melanorylon or Australian Blackwood.
* Bleak-house . .. e 26 | 006, ‘ ‘ 10

the hark was 0-88 of an inch fhick at 5 feet from the

‘Ionz —DBran

Ch—W(\)d 72 1%, P

eaveg one head-loc.d ==} cubic foot.
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W Oalelation of Reducing-factor.
'v‘\. : K .
Eucalyptus globulus—Norwood Plantation.
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} ] T ——— g i - bark weighs 43 1b, q o 0 t,hxsﬁ “rc o5 ton comes fTom prey jous thmmnf's and * Zbd ¢n 1ren:
; . Redu(‘mo-fg chor v -A head- load of twigs anli . g » i
i ¢tor 727°56 - 1,358-19 = 0-33308 Yeavasis taken as cqihe '

A to acqu foot.
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Bemarks,

—— e
- irt ight of Tdeal Reducing  {Cubic Contents
'Nﬁmbex; of Tree, G‘%i.? t 5 He'frleleg. ° % Cyliégcr. Factur, l of Tree.
: DTN T © 2 i 3 i, t . t
R 102:85 -
Bl sei e 42 105
52 s 30 100 | 4973
g BT 55 | 1097 :
54 .| o 11 A -3 B ‘
85 w. | 3B 97 60
"B6 .. . | 80 - 93 4625 -
‘ Tl 16 40 565 .
B B 105 | 5940 o
DR 'S | 105 - 97:5¢ ,
23 RURR T 110 | 12309 .
6l e e} 2 105 4229
62 e aee|. 33 107 64:39
63 e an| a2 - 80 2546 -
64 . | o 85 | 2705 :
65 .. .. 21 85 .| 2071 .
B R 17 80 1277 . .
67 o' 11 50 334 | .. i
68 .o .. 36 105 752 “ .
T 69 .t e 29 110 51-11 . ..
CT0. e 16 30 424 .
S T 18 75 1842 .
72 i 27 100 | 4028 -
73 . .| 40 105 9283
B S 17 60 9-58 . v
75 e 12 30 2-38 )
76 .. .| 25 90 31-08 .
S SR 81 105 5575 .
78 v e :13(i) 180 1595 -
79 o 00 53-10 -
80 ... e | 20 50 11-05 .
8l .. .| 8T 100 1565 .
82 .. .. 35 100 6769 . ;
83 .. ... 31 100 5310 | ..
gg gg 105 4879 ,
’ : 105 59-40 .
ggla.u... gg 96 3586 . .
e ae 100 29:93 .
88 .. .. 19 90 17:95 . | .
Sg 3411 105 3342 | .. .
v e 95 | 2315 ! . .
"3‘%" - %‘(7) ' 25 | L 188 | (- e
I 105 7943 | e -
93 .. ..| 27 105 42-29 .
‘ gg Ceseene !gg 30 '1:84 .
90 24-07 . "
gg e 3‘{ 100 3453 - ... )
: e 90 2193 | ... .
: gg SORRE R B [ 60 1196 | .. .
wo oo ¥ 105 79:43 . "
00 0l B 35 326 :
02 Lo 3 100 | 7979 . o
102 e ) §2 109 6559
04 . | a 60 649,
ws o8| 18| eew
106 ... .. 34 : 9245 .
107 .. . @00 10 7028
108 ... 1 9 C110 | 5470
R .95 3548
S Total.., 20 | Ao
FOee | 192 1 5085 | 9,499-56

35 ‘
: dirth-ad Height o sl sducing l 5'0 on s] .
Number of Tree, C Iz‘e-lci. -6 Ti"}ctG.Of CyIigr;lbr RFG i‘wlfb o olf . '(I:'r;\:?ntb Remarks.
T D) 3 4 5 i 5 .-
109 ... ; 20 90 19-8%
- 110 9 40 170 . .
111 . 24, 1100 3183 . N
112 30 105 5221 .- .
113 ... . 18 80 14-32
114 ... 10 7 386 .- .
115 ... 32 110 6223 v
* 116 20 108 23-86 -
117, . 17 70 1117
1187 .. . 22 90 2407 .
119t . 18. 65 11-63 LN e
120 34 114 7282 |1 .., .
121 . 13 50 4-66 . .
122 35 105 71-07 N
123 21 80 19;49 . .
jd ., . 26 105 39-21 .- .
125 .. . 34 112 7154 | L -
126 a1 115 8699 " e
127 e | 28 100 29-23 .- R
128 .., .. 23 100 29-23 “ .
£129 . 12 30 1 2-38 " T
180 . 23 110 3215 . .
31 .. 18 80 14-32 - .
132 22 100 2674 . et
133 27 110 443
134 . 31 100 53-10 "
135 19 70 1396 .
136 . . 46 110 12862
187 .. .29 100 4647
138 .77 L. 14 30 3-24 v
132 22 90 2407
140 - 19 70 1396 -
U1 ' 20 70 1547 | .
142 19 95 1895 | e
143 iz | 65 517 | .
144 16 60 848 | .
145 15 80 994 | :
., 146 35 110 7445 .
147 23 105 3069 .
148 .. 25 100 34-53 . .
149 - 19 80 1595 . .
150 .. 22 80 21-39 . .
%% . 38 115 9175 . .
lag 22 90 24-07 . .
- 15d 24 105 33-42 . :
123 . 35 115 : 7784 . ]
e 31 115 61-06 .
. ii’:? o 36 115 8236 | . .
T “ 34 100 | 63-88 ) .
% 188 T . 24 105 3342 .
2 1e0 w422 88 23-53 | . .
180 vl 82 110 62:23 | . ;
2 oo 32 110 62:23 | . .
T - 10- 50 2:76 | . -
AT 18 70 1253 . .
185 . 31 105 56:75 .
o . 30 105 52-21 - ;
Do 37 105 7948 .
Total ... | 1,410 5,257 | 2,137-90 |
s e ) . 1



Coam T s 110 | 66119 o ~232 L. 14 50 541

SoAte Lo e 100 | 29493

L1990 ) 190 1 105 9003 | e 1 R . 50 276

202 ) 2 1001 99w T N '. 261 . T 85 95 | 6431

o993

‘ S A’ (”}fi

: : ‘ - R — S ;—;:;:;::-_:;;; ro : . Girth at 5 Height of Ideal Reducing, - |Cubic Contents| - . . .
= BN " Number of Tree. | li“oet? : 'l‘gee. " Cylinder. Factor. ., "of Tree. . ) %liemark's...

| Nember of Toee | Girthats | Heightof | Tdeal Reducing [Gubic Contents ke .
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SOATS T 93 T 100 | 2023 | ‘ s ol R 23}38 RN I
ST ] 28 100 | 4382 | L L. 1 . s . 236 ... 12, - . 45 868 | ... - B
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gz T | 81 100 | 5310 . w |
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30 100 4973
.31 105 5575 .
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e T ! : '\Immbon PLANTATION. . T
. Toray or SmEsrell.  Eucals yptus Glebulus. - ’ .
. e e . Bl‘b\l“]\t forward .o ..o 18,6566'75 Cubi? fect.
_ . ¥ * CALCULATION OF Rasu:h ) o
L N be : f T 'i.‘otal oflpag\c, The ‘actor uscd is 447 ottained from 20 trees in tlus Planta.uon
- um er of page. | Cubic Feet. e . Actual Stock. '
L ‘ ‘ - {Total stock on sample ared = 18,656'75 X 0-447 = 8,339'56 cubic feet. ;
el T Stock per acre = 8,339 56 - 1-2211 .= G §29 5 T
- — T Total x:umber of trecs on sample aren 1@ 508 ° . .
T B ” per acre is 508 <= 1-22 = 416 trees. - .
83 L i s 2, 065 77 Actual stock on the ground per'd,cx‘e is'6, ,829+54 cubic feet in 416 trees.
Y N S ?4“‘»‘ 2,499 56 . Yearly indx;;dualgnc;c nent == 6,829°54 cubic feet - 416 trees === 10 3ears
IR R A = 1'64171 cubic feet.
% ' 2,137°90. | - —
T e 210877 Blanks. ,
T ‘ . : The nnm\)er of blanks in the canopy is estimated at 11 av emge trecs, or 9 per
87 e o 2,37861 acre, valued at 1477539 cubic feet thus:
) o o ’ Indmdnal-Increment Present Age.  No. of Blanks. RN
38 : " -2,131'56 | - et o x 10 X 9 . = 1477539 cubic feet, -
- ® ol 2,146:02 | ‘ ‘ Thinnings ’ ‘n o
- 40 - ' ) . 1;836602 artz testmmted at 546 cubic feet per acre—vide the History .of N orwood Plan.
: o S ation. * - . , .
A L 1,892:54 |, - : .
: P - | Acre-increment = Actual stock - bla:lks + thmmngj
Total: 18,65676 |- . ‘ - presonbage
S RN _ 6,829'64+147-75+546
e LSS N - 10
o : s = 752 cubm feet or (at 56 cubic fact por ton) 13434 tons.
L. PR - )
Tl ..+ NorwooD AVERAGES, . - S
: .-~ Bucalyptus glo_bulus." R B
- o Gx}r}l;tat5 ‘Heigixf;’of N C " t .
s 1} “Fe " Trees. . ° Ideal Cylind S ontents :
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. v e
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S oo | Githats | JHéightof |  Ideal t'I‘eziucin Cubic Contents] :
Number of Treje.“ " Feet! .|, Trée.-.” | Cylinder. ‘Fa.cbor.g' . of Tree. .Remarks.

las L ma |

: , 1 Sz dellss | 5. 6. |

59 Lot 12000 L 740 318 . oL e
ceo T s | w0 | va [
;SO F IS TR R ) S ¥ S S SO
62 ..l 14 | . 50 0 VR S S
L 10 |© "85 | 198 | |l
o9 | s | orse | Tl I
Bt R R 167 | o e |
B | 10| om0
oAl - 25 167 L R AR
e |~ 8 ) 20 1o 70 | S T vee .
GATTean L B0 fsossa | | U o
R VA -1 5 DU I RO PR PHRA

" 66

S8 8, 128 :
R I N1 I ER - T S R

R 4893'”"

Total of Sheets. | ... | ... | o988y 1
R SR I R ©19829 (¢ .°B57T | .
P S L : o . 48 93 "j i »
TP Tames Y5 19176 cubo feet.
Ayerage ... | " . . . B

e
"« e
>

e Tt

TN :
. R - Nomvoon ‘
v R , Sfec?ﬁc gmui_/ ofAcacm J.![elauoaylon
. e i " i—- B et e etibietousstopatege S TITT LTI '
Girth in- Length of |Cubic contents ‘Weight of . | ’Wcight yer ) Remérks.”
Inches.  [Billet in Feet.| in Feet. Billet in Ib. ;’ Cubic Foot. emfrks.”
~ R . ‘. . F TR e . H 4 -
12 e T j 43 . | 544 Idedle Section.
.14 b 10 -t 108 64 .| 592 | Section from base of tree..
SR (RS N T 2 . 49 lTop Sectionr - .. .
) ‘ R s ‘ ] ) ) i 1 I - _
= T SR
-

This is'a f:ree dmded into three qec‘cmna, each of theh was carefully wewhed in the top}: .

. section the proportion of bark is much larger, and. the specific gravity concequently less than in t
. the others; and {n the second section it is lesa than in that taken from the base. Weight of dry,
hea.rt-wood (Gamble) is only 36 1b. . For the factor of the Norwood trees'the.weight of the green{ .

IR wood is taken as u() Ib. per cubic foo’c W
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