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Che following Extracts from a ReporT on the GovernmeRT
CHiNcHONA Pranmarions on the Nilgiris, by Captain
C. Walker, and from a Reporr submitted by a
Commirree who were appointed to consider various
questions connected with the enterprise, are published
for general information.

CHAPTER I

PAST HISTORY OF THE PLANTATIONS.

Introduction.

B} o Tue history of the introduction of the Chinchonas into India,
A (7 wnd their establishment on the Nilgiris and elsewhere, is written
1,\\ R d n successive Blue Books, dating from 1852, and voluminous
A\ Governmens records. I shall therefore confine myself strictly to
she most salient points or stages which mark the progress of the
sxperiment from its earliest conception -up to the present time,
when it may be said to have emerged from the experimental state
and become an established fact. I restrict my attention also to
she history of the Nilgiri Government Plantations under report.

Dr. Royle appears to have suggested the introduction of the Dr. Royle's
shinchonas into India as early as 1835, but no definite action early sngges.
seems to have been taken until seventeen years later, when we g‘g" "“‘:
find Lord Dalhousie’s Government writing to the Court of wl';,’“
Directors on the subject, and suggesting that & qualified person attempta.
should be sent to South America to collect seeds and plants. In
1856 Lord Canning, then Governor-General, wrote a minnte to
the same effect, which was forwarded to the Court of Directors.

Plants were obtained through the Foreign Office from Her
Majesty’s Consuls in South America, some of which reached
Calciuitta, but all those early attempts resulted in failure from one

cause or another. ' ,

1t was not until 1859 that the matter w4 taken up in earnest. Mr. Clements
Tn that yesr Mr. Clements Markham, then¥a clerk in the Indis Markham's
‘Office, volunteered to proceed to the forestd of Pern and Bolivia, }g&l‘m in .
o with which he was already acquainted, fnd collect seeds and
plants of the several species. His knowletge of the Spanish and.
' Quichua languages, and acquaintance with the country and some

of its public men and . land-owners, eminently qualified him for




. services.

& "': ~ ’
g .
) the office ;. and the difficulties which he overcame and eventual
» success of his mission fully justified his selection which  was
approved by the Sacretary of State on the 8th April 1859. Tq
- . Mr. Markham’s labors must be attributed the successful introduc-
Sprace, Cross, ti00 Of the chinchonas into India, but the services of Messrs.
& Pritohett’s Spruce, Cross, and Pritchett, his assistants or coadjutors in the
enterprise, must not be lost sight of.

Mr. Cloments Mr. Markbam arrived in South Amerjea early in 1860, and
Markbam  returned to the Coast from his trip into t:?eainterior,‘during which
inBouth 4 he experienced great hardships and obstacles, on the 1st June
Indis, 1860, Of that year, with 456 living plants chiefly of the C. calisaya.
These he conveyed to England, losing 40 per cent. en routs, and
thence to the Nilgiris vi¢ Bombay, Calicut, and the Sispara Chaut.
Mr. Markham arrived at Qotacamund on the 12th October 1860,

when we find from his Report (No. 58, page 182, Vol. I of Blue -

Book), that «“ 125 of these original plants were potted ” all that
remained slive apparently, and those in a sickly state. M.
Melvor, then Superintendent of the Government Gardens, who
had been placed in immediate charge of the experiment,

:‘l:illlut;e of  succeeded in obtaining 207 cuttings, which, at first, promised well,
brought by ~ but eventually died off, as did also apparently the 125 original

Mr.Markham plants. Mr. Markham records (in his letter No. 61, page 139 of
Blue Book, Vol. T), that the last of the green cuttings died in
November, but that eight of the 125 plants or wood cuttings
remained slive on the 10th February 1861, although showing
symptoms of decay, which precluded hopes of the ultimate
recovery of more than one (C. calisaya). It would be interestin
to trace this sole remaipihg plant, but beyond the fact that it was
still alive, but showing no signs of growth on the 30th March
(McIvor’s Report, No. 66 in Blue Book), I find no record of its
fate. On the above date another plant (C. ovata now C. pahu-
diana) was still living.

Mogsra. The other collectors engaged by Mr. Markham had mesnwhile

Spracsand 116t been idle, and on the 9th Apiil 1861 Mr. Cross arrived at

endeavours Ootacamund with 463 plants of 0. succirubra (raised by himself

;ﬂom- and Mr. Spruce in South America), and six plants of C, calisaya

g coon which had been raised in Kew Gardens. Mr. Cross returned to

* Yellow barks, S0uth America and collected in the forests of Loxa seeds’ of the

Introduction C- Offi¢inalis or crown barks, which arrived in good order at
of Crown  Ootacamund on the 4th March 1862, & small packet having
ﬁ‘,fkér'é.?s. already been received from Mr. Markham on the 16th February.

 Mr. Pritohett Previous to this, Mr, Pritchett, to whom Mr. Markham had
g’hwnm“”m a entrusted the task of collecting the barks in the forests of

seed of the 11uaNAaco, had despatched plants and seeds to India. The plants
Grey Barks. all died after leaving England, but the seeds were duly received,

and contrary to expectation, germinated freely. In December

1861, Dr. Anderson brought 818 plants from Java, but Mr.
Tabrodustion Melvor reported that they were * all more or less affected with
of C. gatw 100 80d fungi ab the roots.”” . Seed of the (. pahudiana, then
diana trom  Known a8 Ovafa and Lucumafolia, appears also to have been

Java. received from Java, but this proved a worthless variety.
1 ' '

)
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tne Secretary of State (page 3, Vol. III, of- Blue Book). These
are summaf'lysed by DS‘P ]giing in his ‘ Manual of Chinchona
Cultivation in India,” as follows :—* To digcover by repeated
‘analyses of bark from plants growing in diff'erent situations, the
conditions as regards elevation, climate, soil, and exposure best
calculated tp produce the largest possible yield of alkaloids; to
ascertain the difference as regards yield énd efficiency between
groen and dried barkg; tq analyse the leaves and flowers of the
different spegies ; to Sgttle the best wethod of drying the bark ;
and, finally, to enable Her Majesty’s Government to arrive at &
decision with respect to the best and cheapest method of pre-
paring the febrifuge for use among the poorer classes of the
natives of India.” Mr. Broughton labored most assiduously
and Sonscientiously towards the elucidation' of the above points,
and submitted many valusble reports. He established his
laboratory at Ootacamund, and subsequently his Alkaloid Manu-
factory at Neddivattam, where he produced the “ Amorphous
Quinine,”” of which so much has beén written.

The process followed in its manufacture was described at length Mr. Brongh.
by Mr. Broughton in a report dated December 1873 (G.O., Revenue anz’?hws
Department, 1st April 1874, No. 408). It consisted in “ precipitat- Guinsne.
ing the alkaloids in an insoluble state and subsequently separating
them from the mass of impurities with which they were mixed by
solution in alchol,” and Mr. Broughton claimed for the method that
““ the very cheapest materials are used, ax}d the greatest economy
is practicable—the only material of which the consumption s
"arge being wood fuel.” The process was first tried in the small
aboratory at Ootacamund, and subsequently on an extended
icale, with the approval of Government, at Neddivattam.

The results of its medical trial are given in a report by the First results
‘nspector-General, Indian Medical Department, recorded in G.0., favorable.
Revenue Department, No. 29, of 11th January 1871, who cites the
estimony of several medical men as to its efficacy, and suggests
ts extended nse which was approved of by Government.

as to the economy of the manufacture having arisen, Committee
,hf:aD &I;Bginment appointed g’ committee consisting of Drg Cornish ;‘&’;’&% to
nd the Commissioner (Mr. Cockerell) to investigate the subject "
@.0., Revenue Department, No. 759, dated 22nd June 1874), with
ipecial reference to (1) the cost, and (2) the medicinal value of the
yroduct. The report of these gentlemen, recorded with G.O.,
3evenue Department, No, 217, of the 11th February 1875, forms
, valuable contribution to the literature of the chinchons experi-
gont. They showed that “on the most favorable calculation
Jovernment are paying twice as much for the amorphous uinine
s it t8 worth,” and that “ the drug, a8 prepared and idsue  is of
incertain composition ; sometimes it 18 rich in quinine; at others .
hinchonidine and chinchonine predominate.” - Under thiess .
ircumstances, the Govertment decided on abandoning the Government
nannfacture, stating that similar attempts hed failed in Java.and abendon the
\merica, and that, should circumstances hereafter render. it manufacture.
lesirablé’:to revive the attempt to manufacture, it could easily be

\
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done. Mr. Broughton resigned his appointment early in 1875, and
1o successor has since been appointed, nor the manufacture revived.

, Oultivation. ¢

Propagation.  Mr, Mclvor has fully explained the methods adoptod in propa-
gating young plants and their subsequent treatment in his
‘“ Notes on the propagation and cultivati®n of medicinal chin-
chonas,” originally published in 1863, and of which & revised and
enlarged edition appeared in 1865. He treated the young plants
originally received under glass in order the better to modify the
conditions of moisture, temperature, &c., at will. The seeds
received were sown in boxes, filled with carefully prepared soil.
As soon a8 the original plants were fairly establishe£ r. McIvor
proceeded to propagate from them by layering, cuttings, and leaf
buds, and when he had thus secured a sufficient supply of fairly
Planting out- grown plants, he planted out a number under varying conditions,
from the result of which he decided to plant out on open cleared

ground instead of under shade or in comparatively small clearings
in the virgin forest the method which had been adopted in Java.

MrMclvor's  This proved entirely successful, and a few years later the

method Dutch adopted Mr. McIvor’s method and abandoned their own.

e Datoh,

the .

Land In some cases the land on which the young trees were planted

trenched or  out was trenched, but, as a rule, pitting was the system adopted.

pitted. The pits were 2' by 2 by 2" and the distances apart vary from
12" by 12" to 3’ by 8.

Weeding,

Subsequent to planting out little or no care was required
praning, & beyond weeding, and a certain amount of pruning and removing
' of suckers, which appears latterly to have been discontinued
under Mr. McIvor's orders. Experiments have alse been made
from time to time since 1868 on the application of various
descriptions of manure, the results on the whole, especially in
the case of farm-yard manure and bone dust, proving satisfactory.
Renovation pits in which the weeds, leaves, &c., are periodicall

:)auried have been dug in all the older plantations at Neddivat-
m. i '

Harvesting the Bark.

Mr. Mclvor turned his attention to the method to be adoptec
for taking the bark crop at a very early date in the history o
the Nilgiri plantations. The method generally pursued by the
bark collectors on the several estates of South America wher
the chinchona is indigenous is simply to fell the trees and stri|

MrMclvor's off the bark. Mr. McIvor at first. proposed to crop the pianta
ﬁf;{.ﬁ?ﬁﬁ?ﬂ tions by loppings, prunings, and thinnings, and subsequently t
thinning.  Plant the trees very closely together so as to admit of earl

thinning and yield of bark. a '

Wrote highty It is very noteworthy that in 1863 and 1884 we find him writin
:fop 8);::“! highly of the growth of coppice shoots. In March 1864 h
shoots.

wrote, “ I feel convinced that this will be our principal source o

A
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revenue, at least for many years to come, especially as the system
trieg experimentally of removing strips of bark from the stems
.of the plants has been found to snjure thevr crowth, and therefore
cannot be profitably practised” (Blue Book, Vol. II, page 48), and
again that coppiced trees Put ont good shoots if cut down
between March and August, but not if cub down between

" September and February, except Qrown Barks whjch “ produce

strong shoots at any season.’ .
1 find the ‘first reference to the mossing system as applicable First refer-

to cropping the chinchona bark in Mr. Howard’s reglc;:b on hig gnoe to moss-

. system.
analysis of the third consignment of bark from the Indian planta- me Y8
tions (Blue Book, Vol II, page 49). His words were, “ This
large product of alkaloids might probably be still further
increased by surrounding the stem with moss_in the mamner Mr.

McIvor has so happily suggested, since Dr. DeVry found”8'407
per cent. of alkaloids in & stem which had been so treated.

In May 1865 specimens of both mossed and renewed bark Mr. Molvor
appear to have been sent to Mr. Howard for analyses, and in sdopisit.
sending them, Mr. McIvor stated that “ the system of removing
stribs of bark from the stems of the plant can be practised
without injury, provided the wound is instantly covered with damp
moss.” In the Annual Administration Report for 1864-65 the
mossing system is described at length and spoken of as the best.
1t appeared that a similar process had sometimes been adopted
on a small scale by the collectors of the bark in South America.

In the Report for 1865-66 Mr. McIvor formelly renounced his ?Ir MﬁIvor
previously recommended plan of lopping, pruning, &c., and shandons
adopted the mossing process, of which he wrote in the stron%est lopping, &o.,
terms of approbation. He states that his attention was first for the moss-
directed to it by the fact that * the deposit of alkaloid wag 108 process.
invariably most abundant in the bark covered with clumps of
moss which, in steking the young plants (s method adopted at
the outset to protect them from the effects of the high winds), we
had placed between the trees and the bark to prevent chaffing.”

By G.0., Revenue Department, No. 426, of 19th February 1869, Mossing and
Govyernment sanctioned Ehe mossing process being applied to 7,000 m;‘::‘;gd.
trees, viz., 1,000 red barks planted in 1862, 3,000 red barks planted
in 1864, and 8,000 crown barks planted in 1864, and in August
1871, 8,000 Ibs. of bark, mainly from the trees which had been
mossed, were despatched to England for sale. The rates realised
were favorable, and in 1873 and 1874 Government sanctioned
further harvesting and consi%r[‘thents of. bark to the Home m.arket.,
under the mossing system. e bark is now regularly shipped
for sale towards the close of each year, and the consi

ments of Quantity and

: t rea-
%7 %enlised £34,000 in round numbers for 88,708 1bs, of Ary fund fo
%)gzg of the various descriptions, the highest rate being 15s. 8d. 1876.77l:

oper 1b., realised for'rene'wed crown from the Dodabetta plan-
tation. ’

riments of harvesting under the coppicing system Ooppicing
have, thronghout, been on s very limited scale. I;mg cember STPeriments

1865 (6-0., No. 8,102), Mr. Mclvor was ordered to cut down goale,

)
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three acres of plants, and in May 1867 he sent four chests of bark
‘“ obtained by felling a number of trees”” presumably in accord-
ance with the order above quoted. The number felled was not
stated,* but they yielded only 300 lbs. of dry bark, which was
sent Home and realised prices theh considered satisfactory. It
would appear that these trees were not felled inva block, as
Government yevidently intended, and in 1878 Dr. Bidie was
unable to find them all, but reported that those which he saw
“ had not done well.” In May 1871, 240 trees wore cut down
viz., 200 in the planting of 1862 on the western side of the
valley, and 40 in the planting of 1864 on the eastern side. In
the former case the suckers were left when the main stem was
cut, and it 18 impossible now to determine which were suckers
originally, and which are real coppice shoots from the stool,—
besides which two or three shoots or suckers have been in
several cases left growing. These now average 20 feet in height
by about, 10 inches in circumference at 44 feet fromn the ground
but from the reasons just stated it is impossible to regard this
in the light of a regular coppicing experiment at all. The 40
trees felled in 1864 plantation were in a single row, the suckers
would appear to have been left, and the trees were not cut over
close tQ the ground, neither were all the shoots save one or two
removed. Twenty-six trees remain alive, but poor and spindly
which is not to be wondered at considering that they are in
dense shade. In 1873, three small experiments. in coppicing
were made, viz., one of 58 trees in May, and another of 57 trees
in October in the 1862 plantation at Neddivattam, and one on
50 trees (crown barks) at Dodabetta in June. In the case of
the 5_8 trees, of which the suckers were left, one has died, the
remainder are healthy, averaging 17 feet by 9} inches, the
Increase in height since last measured in 1874 being give’n by
Mr. Rowson at 107 inches, but here again it is impossible to say
which are suckers and which real coppice shoots. The 57 trees
felled in October were cut over as close to the ground as possible
and all suckers removed ; 21 have failed to shoot, and the remainder
average 124 feet by 6 inches. The stools in this experiment
were not rounded off, but left in a very rough state, which was
doubtless the cause of so large a proportion rotting off and
failing to throw up shoots. Of the 50 O. officinalis trees felled
in the Dodabetta plantation in 1873, 48 have sprung very freely
from the stool, the suckers, if any existed, having all been removed
when the trees were felled. All the coppice shoots have unfor-
tunately been left growing, some stools having as many as- 18 or
20; otherwise we should have had some really fine trees. «The

50 trees yielded pounds 202 stem bark and pounds 17 branch °

~ bark. They were planted in 1863 (Sub-division No. JL1863

Experiment
of 1875,

B), and were therefore j f
) fore just ten years old when felled. A furth
experimental coppicing of 115 trees 0. succirubra took place ::

Neddivattam in June 1875 under orders of the Commissioner,”

The trees were situated in the 1862 plantation (SBub-division

# @iven by Dr. King at 100, vis., 60 in i 1867
vide Hven b g‘m, Pageg“.  vis., 60 in December 1866 and 50 in January 1867—

. was especially called by the Secretary of State, and in February

>
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No. IT, 1862 B.) and yielded 248 Ibs. of green bark ; of these
trees 86 have sent up coppice shoots which exhibit an indifferent -
groWth, both the situation and treii selected having been
‘confessedly unfavorable and poor.* On'whe 2nd June 1876 seven
trees weve felled by order, and in presence of, His Grace the
Governor, in order to examine the state of the wood. These Experiment
trees (0. sutbirubra) were ten years old (Sub-division No. X1V, to “a‘;‘in:
1866 B.) and had been barked and mossed three times. Three :::gﬁ in fs,?e_
have sprouteg from the stdol, but one died off, and the shoots of
the other two exhibit a poor growth of some 3 or 4 feet with a
sickly appearance, the other four threw up no shoots. About a
week later 12 trees (C. succirubra) were felled in presence of
Captain Aylmer, A.D.C. They were 12 years old (Sub-division
No. VIII, 1864 E.) and unbarked. Eleven have sprung very
freely from the stool, and each has several fine healthy shoota.
The remaining one has at present no shoot, but is quite green and
healthy and appears to have sent up & shoot which has died back,
or been broken off in weeding. The above comprise all the Little or no
coppice experiments in the Government plantations. I shall real expen.
endeavor in Chapter I to compare the respective merits of the coppicing °
ossing and coppicing systems, but fully agree with Dr. Bidie, method of
who wrote in 1874 : “So far we may be said to have had no harvesting.
experience whatever of this method of harvesting the bark, as the
fow experiments which have been made have been on too small a
scale, and not conducted in a manner likely to throw much light
on the subject.” 'The same is true in 1878.

n Drying the Bark.

This was one of the points to which Mr. Broughton’s attention Mr. Broogh-
ton’s atten-

1870, (G.0., R.D., No. 268) ho reported the resnlts of experi- direcied to

ments conducted at various times during the preceding two thie point by
years. He found that it was preferable to deal with the bark in Secketary of
its green state, ““ the labor of drying aud powdering preparatory. e

to the extraction of the alkaloids is avoided, and in addition to His opinions.
this from the softness of the tissues, the alkaloids are obtained in

a state of solution, with greater ease and less expenditure of

acid.” He estimated the saving from the latter cause at ‘‘ rather

more than one-fourth.”” It being however clearly impossible to

get the bark to England in its green state, he proceeded to

consider the best means of drying the bark, so as to preserve, as

far as is consistent with economy, the contained alkaloids from
alteration. ‘

He prescribes the general conditiofns' to be fulfilled in drying General
the bark, as indicated by the results, as follows: ““to dry it ata conditions to
low “temperature—as quickly as possible—and without pro- be fulfllied.
longed exposure.” He corroborates the opinion of M. Pasteur
that “the drying of chinchona bark in the sun is injurious,” but
qualifies it by the statementethat the injurious action of sunlight
is domparatively slow, whilst the bark dries rapidly under the.
fierce sun and dry rarified air of the Nilgiris. As bearing
immediately on the subject, he proceeds to show that bark should

2
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Bark sh ¢ bo taken ' . . \
ark should not be taken during th
not be col- X g e south-west : . . ’ .. . .
lected dcu(;ing marked decrease in the quantity of 311(32?;: OIII)tW‘heIkl)l e species might have been led to fore G ae instead of chinchor.-
the monsoon, 8T08test in May and October, just before ;n dal_na, e ?’hmh 18 ding. In crown barks (C. officinalis) the results appeared even
Just after the more favorable and constant, but bark renewpd without moss also

monscon months. On this point he i .
&«
thlt will a.lwa.y,s be a loss to Bollect %;:kvgy a:fronf’ stff:tlt:ig that: improved the result in the short period of ten montbs, being
Bork should f]’imOHSOOD. Y quanfity during re;;orteidbas If{olllo;\rss: Yielléi of cryst&llazelc)l 1?ulphate oqull)lin]ine in
! e recommends ¢ , natural ba 78 . vield in renewed but unmossed bark, ten
::tﬁrr:fld b7 should be dried %sy n:}tll:ﬁ:lh © bark of th’? Government plantations months old, 2:20, 'i'hZ:e appeared a marked tendency throug’hout Marked
means only. due care be taken, the barkm;&nsb(;nlyh and considers that “ if to develop chinchonidine mather than quinine, which was mainly (“i“d';my to
export without appreciably d?t':er' thus dried and prepared for ascribed to the effects of sunlight, both Messrs. Howard and cpinehoni.
possessed in its fresh state.” Th iorating from the. quality it DeVriz having recorded the opinion, with special reference t0 dine.
the fact that, under the strippin ° m;“n obstacle to this is clearly some Ceylon bark, that “ the yield of quinine is greater in bark
ing, the bark is best removgtll) dg and mossing system of harvest- grown in the shade than when the trees were exposed.” These
it separates freely from the tre urm% the monsoon months, when expepimental analyses have been continued at intervals up to the
months, drying any quantit be, and during most part of these present time, and Government have recently ordered (G.O., R.D.,
Koonins : Neddivattam at any rate ig Y ilatuml means, in the climate of No. 274, dated 20th February 1878) a complete set of specimens
undsiod g[l‘- Broughton tells us, that kg:;)ii mi?' of the question, whilst, being sent home for avalysis.
PR 1 : o n 1 ;
;x;m ::tc!e v:ll(:i stafie, lmpairs its appearancg, and al?exll]gg rilt?sd 3r parh‘a!lyi The last analyses of barks of the C. officinalis from all the Latest
and commen this r;:d; tbﬁ afcertam extent its yield of alkaloids aﬁ;’}]::l ellflian Government plantations made by Dr. Paul in February last
cial value.  gpo detp et he found by experiment after three and six E & hat are not altogether favorable to the mossed and renewed barks,
erioration was not so great as he had expected weoks ¢ but it is gratifying to observe that the older the tree the better mossed and
P ’ the yield, both of total alkaloids and crystallized sulphate of ;z:;:ed

quinine, that from a thirteen-year old tree matural bark being

Analyses and Com ; ; .
Chiet The barks of the. ?a/ratwe R%chness of various Species. respectively 513 and 4-11 per cent., whilst from nine and ten-
alkaloids alkaloids— Q of the chprchom.ae _yield chiefly the following f year old trees the yield is 8-47 and 2'90 per cent. Still, so much
fclzqnd inthe o9 aro val ui)nlme, Chinchonidine, Quinidine, and Chincf our depends on the local circumstances under which the tree is grown
ia:.iihom mentioned uah'e mainly in proportion to their yield of thgnflineé that T do not think we can arrive at any satisfactory conclusions
Tt e ot suiﬁvy ich alone has a fully recognized medicinal va,hl;s from the individual specimens hitherto sent home, and even the No satisfac-
of anto bt .(Islent tha!; the bark should contain a certain percenta, e(; commercu?,l value realized, as exhlbltefl by thg account sales
be ebrile alkaloids, but these, especially the quinin g received, is somewhat vague and perplexing. This unsatisfactory arrived at
present in such form as renders them readily ca qbl 6 must state of things is doubtless due to want of sufficient care in the from want
C;mve{-ted nto crystallized salts. It has be ey thpa fe of being selection and description of specimens from trees of known and
ohi primary importance to ascertain how f nth eretore matter equal age, sgrown under gimilar circumstances, and inaccurate gpeqimens
< nqh_ona acclimatized on the Nilgiris far e bark of the clagsification both here and at home, and too much care cannot be &e. ’
conditions, and how it was affectedgb ﬂclon ormed to the above taken in future to obviate such discrepancies and arrive at
::‘:}?arves_tmg, and much attention haz; acso?:isifleril olf) cul(tllvablora acourate data as to the real yield of trees of known ages subjected
G, ‘51 point, the resunlt being a mass of dgd,y eeln evote to different conditions and treatment. . '
cult to analyse and condense recorded results rather ) . » .
Analyses, Besides Mr. Broughton’ . So far as well-known species are concerned, the bark of the Relative
- broughton’s analyses, which were very complete Nilgiri crown barks (C. officinalis) carry off the palm, but even

and constant, speci
me L
onow e ool descriptions of brk, matural, known varieties of these, but many apparently new varioties or

mossed, and ren *8CT]
Bomard s DeVi o s g ey ont home follesr, pybid,tho bk of wiich o al s with the cromn tart
an : , .
toosfe*‘;ﬂ;lgﬁe:fle:ges us in considerable ?cﬁfl;':.ang fgég?:;iﬁg; :§ I'shall presently allude to the two most valuable which have
we find those of o :el:;))ssal;lf t?lystem on !:he yield of alkaloids, for o%nfe l}mder notice. Qf dﬁzmc({) :pte]afles lf:e yellowh_t};la.rks
8o much, doubtless dependx'l y contradicted by those of another ( . e zsa,ya)hcomﬁg n.e];d', in or r,h u esez " Ve neve; lde}-to
 carpio aina zme condition of the trox and thriveon the Hlgiri ond, o or wod burk with & compare.
ut. e SUCcCiTu -

period at which the
Analyses 0 samples were removed,
generally n the whole, however, th . tively poor yield of alkaloids, but of & rabust habit, thriving well
f:v_orqble to Tenewed bark of the (. sz;ccir;branalyses are favorable. The, at lovae(ievations, and last £he micranthe or gre’y barks which
;g‘sl;?:;s and larger amount of alkaloids than n:.;:;]:-ils '}l,)ee;l found to yield & have also not done well and are more or less dying out, or assum-
system of 2@ age, and & larger proportion of sul ark from trees of the ing a stunted and shrubby form. The Pitayensis Wedd, 8 variety
cultivation. Howard was, howev. sulphate of quinine. Mr. of U. rugosa, is described as valuable, but has been cultivated to

er, disappointed in his expectation that this

here there is considerable uncertainty, as we have not only several gpeies.
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a very limited extent in our plantations, whilst €. pahudiana, a

variety of the same species i
, Which came to us from
been condemned as worthless. ’ fava, has

g:. .?}3353;5 o In Sleptember 1868 Mr. Broughton first directed attontion to

O, angusts. a valuable variety, or perhaps a species, of chinchona, wh

folia. bark surpassed in quality that of any kind previouulo félngs’?
and in April 1869 (G.0., R.D., No. 1,740, of 19th June 1869) he

reports the results of a series of analyses with its bark. Those

exhibit a yield of as much as 1150 per cent. total‘alkaloids and -

1013 per cent. of crystalli i
r18 . ystallized sulphate of quinine co d
with 452 and 1-50 per cent. respectively in zdjoining ggg zf

C. officinalis. These results were confirmed on analysis by Mr.

Hovard : e .
t @;:;Z’ZI,' and this valuable description has been named C. angus-

and is now being extensivel
. y propagated at Dodabetta
though it would appear not to have rece}i)vegd the a.ttenti:n anti

Mr. Molvor development which it deserved. In 1873 Mr. McIvor appears .

discovers the
hybrid 0, ¢ tO have sent to Mr. Howard specimens of bark from a hybrid

pubescena. :ilr;ch;::;le?] _C. pubescens, which on analysis was found to yield
1874 in ;’;t}ﬂ_al‘y high percentage of 12:20 total alkaloids, and in
strip;) " Iicmg' the analysis of a further consignment (second
dineey ba k oward writes, ‘1t is clear that you have an extraor-
the & 7: zgll@ one which, with its other good qualities, throws
R zréz ilis (Angustzfolza) quite into the shade.” The
more clgool qualities ” referred to are doubtless its robust habit
althon hOS_Sf y resembling the O. succirubra than any other,
B g 1t 18 believed to be a cross between the C. calisaye and

y tilgl‘owmg variety (Qr. Uritusinga) of Q. officinalis. '
1ttle would appear to have been done towards the propagation
z’;gﬂih;?tillmfatlon of this valuable hybrid. We harv)e I;'e%ently
bt it o ch of the Ledgeriana and Sta Fe varieties of 0. calisaya,
ppears to me that in the Angustifolia and Pubescens we

have acclimati ipti i
That thor atized descriptions deserving of our primasy attention-

in the Govern
identification
this report,

ment plantations, I have but little do
bations, ubt, but their
and description does not fall within the scope O

Effects of the Application of Manures.
Experiments In conse
made in con. . quence of a suggestion of
ex . ] of Mr. B s 1
sequence of CXBCTIMENts in manuring were made in 1867 xf l;i(;%lz ;?rf;:e

Mr. Brough. and with ammonic gy]
ggzjs sngges- 1{1(1):1:‘?:11113.8 were rep(:)‘:-tg}aaltey aﬁi Bg::'l:mhrerq made in 1869, fmd
A pl'l] 1872, NO. 584). ghton in 1872 (G.O,, R.D.;

Efiectsof 0. officinali . The application of |
stable . exergi:;gags,m altilough no lmprove!IIl)ent in grow:ialv)c};snal;;:iglfz
manure. alkaloids. th tos markedly favorable influence on the .yiéld of
with 4"6’8 iz 3:1&1 yield being found in 1872 to be 7-49 compared

quinine in the mma.nured ‘trees, whilst there was 7'15 of pure

increase of 4'75 anured against 24 in the unmannred trees, an

the value of th Eer cent. of pure quinine, sufficient to double

@ bark in the English market. It must further

be not
e noted that the percentage of pure quinine to total alkaloids,

are many other varieties of which we know but little’

. ' 13 0

15 out of a total of 749, renders the bark sufficiently pure for

30 without the expensive process of separating the sulphate of

1inine froth the chinchonidine, &c. - .

The results of the application of the ammonic sulphate and Ammonio
nano to the O. succirubras were less satisfactory, and Mr. :‘:}5’1""“’

. . .t guano.
roughton ®ecords his opimion that. ‘“ as the gainin the most
1ccesstul case consists mainly of alkaloids other than quinine, it
ill not be profitable to vmanure this species.” In the case of
| officinalis however the gain from the application of ammonic
alphate (Ib. §) was 1:22 of total .alkaloids, of which 0-57 was
uinine and of guano (Ib. 1) 2:53 per cent., of which 2-01 was
uinine, the latter thus increasing the value of the bark by 1s.

d. pgr ponnd, whilst the cost of the gnano was not more than
id. per pound. .

The application of these mnitrogenous manures caused no
pparent 1ncrease in the luxuriance of growth, and the improve-
aent in the bark was only a.pEa,rent on analysis. Mr. Broughton Alksloids
ad “long been of opinion that the alkaloids in the bark of the 23;:;;:;:;5
rees are not specially active constituents in the processes in life and
onnected with the life and growth of the plant, and this suppo- growth of
ition is supported by the circumstance that the increased amount Plast-

i alkaloids produced by the manure causes 1o change in the
;ppearance and 'rate of growth of the tree.”” This has an .
mportent bearing on the stripping and *mossing process, for, if
Mir. Broughton’s deductions be correct, they go far to account
‘or the extraordinary fact that the repeated decortication of the
irees appeats 8o far not to have interfered with their growth and
1ealthy condition. ‘

On receipt of Mr. Broughton’s report, Government ordered Further
farther experfments with the nitrogenous manures, but I find no g:g::‘e’ge"“
record of their having been carried out. They also ordered that )
“ ordinary farm-yard manure should also have a competitive trial.”

This description of manure has subsequently been applied with
tavorable results. At Neddivattam its application caused the
bark of trees which it had been found impossible to remove, to
lift freely, and Mr. Rowson is in favor of its general application.
At Dodabetta 20,000 trees planted in 1869 and 870 were
manured with stable manure last year with good results, and a -
gimilar number will be manured this year. As Mr. Broughton
remarked, ¢ it thus appears that the action of manures romises

a new direction in which the cultivation of the chinchona
alkaloids can be still further improved.” .

I

’
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CHAPTER II. )

2]

PRESENT CONDITION OF THE PLANTATIONS.

Preliminary.

I turn, with pleasure, from a résumsé, of the
and often conflicting, records of the pajst, to thesgigxa:;ozgﬁ?:;
and prospects of the plantations, which is matter on which I can
vvirlhe from my own knowledge and observations. My inquiry
although somewhat monotonous and wearying, so far as the

mere enumeration was concerned, has become daily

: , e daily of greater
Interest as I have gradually arrived at some idea o¥ thgr reat
mportance of the subg b

port bject, and the many and varied aspects in

:;L]::’lr(:)};;;b ?;10;101;1 be contm gtt'}:adil I do not cla.y;m to have ma,dgemyself
} vers i i

phomoughly o beenanemvvl these during the comparatively short

ployed on the special dut i I
have not had the advantage, of any one as g gh?gge::ﬂgi::m

possess a thorough knowledge of the several plantations and their
past management. This knowledge the late Superintendent
alone possessed, and much of it died with him, or is left on
i'lecord In private memoranda to which we have "ot access ° I

ave thus been obliged, in a great measure, to presume and draw
conclusions for myself without knowing why a particular course
was adopted, or a certain result ensued.

The Enumeration.

Immediately on arrival I i
: _commenced on this, the immediate
du:’;{s:or ‘;vhl_ch I was detailed, and, in consultation with Mr-

: er, decided to commence with the Dodabetta plantations.
saw

pl@):rll]i;zilillon: nto blocks of convenient size, which wonld prove of
pormar ?ll'vi gdvantagq, by facilitating systematic management
T plant§1on. Bgsldes this I found the boundaries of each
ye ]anI; l(;lg very 1mperfecply laid down, either on the ground

plans, and 1t was found quite impossible, in some instances, to

ascertain them, either by marks, or the growth of the trees. I

therefore proceeded to lay them down afresh, being guided as

much as possible by the Overseer’s kn
owledge, the apparent age
;i (:s‘lllsdt;e;es,l and wha.tever’ boundary marksgev:rere fg)lfnd on t%e
gromuc }; an. The year’s plantings were then sub-divided into
Dl d’ natural 'fe.at‘ures. and plantation roads being made the
undaries, or dividing lines wherever practicable.

As to the method i : : ‘
. . thod pursued in enumeration—as it was impos-
Z‘fbl‘:’ c(a)cw' mg tto irregularity of planting, and the intermli!;gure
pecies, to armve at anything like accuracy by merely

at once that it would be necesrary to sub-divide the .
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counting out selected areas of limited extent—I found that,
where the lines were pretty straight, and trees of the same species
planted togesher, I could make most progress, consistent with
sufficient accuracy, by placing four or six Sharp coolies in the
lines, an® making them count them up and down, the Overseer
or Assistant Superintendent bein% at one end and myself at
the other. M this way I found I could get through as many
as 25,000 a day; but, where the lines were crooked, or species
mixzed togethgr, I had to’ adopt" much slower methods, viz.,
sub-dividing by ropes into very small portions, and setting one or
two men to count each species, under close supervision and check
by the Overseer and myself ; or by having a tape tied to each
individual tree, and then collected, species by species, and
counted by me. This last, a native plan, suggested to me by
Sir William Robinson, ensures great accuracy, but is very tedious.

By these methods, steadily
trees in sll the plantations has been effected in about 2§ months,
or rather less if we allow for Sundays, holidays, &c. '

ursued, the enumeration. of the Time
occupied.

Every living tree, or young plant likely to grow into a tree, Resulta.

- has been counted, the result being a total of 569,031.

Number of trees

Plantations. actually found on
enumeration.

Dodabetta ... . . 226,936

Neddivattam 208,780
Pykara—

Wood 45,758

Hooker 87,557

Total ... 569,031

Of this number, however, I consider that fully one-fifth or20 per

cent., being eithegsupplies or stynted trees, should be deducted,

and that Government would be unwise to consider that they have
more than 450,000 fully established healthy trees inthe planta-
jons, which is certainly not a sufficient crop for the area under
sultivation, being an average of only 530 trees per acre.

Classification.

This may be considered as two-fold, viz., first, according to
species, and second according to age and growth. With regard
to the former, I have not attempted to classify according to

varieties, as such would have taken too much time, and necessi~ Classification

tated my examining almost every individual tree, and seeing it “;3;‘::"8 to

in flower, but have confined myself to the main classification of

red, crown, yellow, and grey barks, and other species. Under this

System, we certainly lose sight of hybrids, which are incorrectly
classed with the pareut whose growth they most resemble, and
of varieties of the Officinalis, Oalisaya, and Micrantha, some of

which are much more valuable than others, but all this can form
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subject of future inquiry and record in the

of the blocks, and knowled

Resuolts. 1 i
sults According to the above classification we have the follgwing :—

Numbers actually

Descriptions. fourd on

classitication.
g:ngail;rk . o ' 00
yoown e 305,432
Gy R -

Other spec'i.e.s o . 1,2;46,

——

Total ... 569,031 -

f.;g:ndwi}:cholf; appears that both the yellow and grey barks are

fost 4 %sti ub, is already reported. There may be a few more

Sl e ardsg’t, Ut not many, as I carefully noted these species.

o I%udian rees_t classed under “ other species ” which includes

o P hudic ]a,_ pzd ayensis, &c., the return is not strictly accurate,

dm;btless op_ a}nel above, hybrids and varieties, which were

oot s ¢ sgt';na ly classed under * other species >’ when planted

Classification 1,‘ » mporarily classed either with rod or crown barks.
according - 0 arnve at the sec i

age and - growth, T have measu(:;?idfigla:rs'lﬁca

growth. division, and struck an average for th

measurement being taken at breas

herg trees of more than ome de

quantity, in a sub-division, the ay.

tion, according to age and
average trees in each sub-
e year’s planting, the girth
t high, or about 44 feet.
scription occurred, in any

were taken, erage measurements of each
Results, The results are ag follow.s —
———\ﬁ
o | o
Average ’Hm in Inches
Year's Planting. M-|\“ at 44 Feot, .,;‘
’ ": E—a g:z ,?; h-g ] m!; ) @ .§
ISR IR
—— IE4)82)54]83 32|33 |28 55| FE )25
igﬁfﬁ, R A : I I B RV AT .
w6 |1l L T oy
1965 123 158 ... | ... 1()3,1 9% i
866 . |1 ie) ooy Ingl el S
87 .0 1780104 . Lt ol el ] L ¢
TSR I OO R S S | ot il I
1869 oo 14’% 11 “es e .es 8 7‘ - "; '
180 o sty r| ol ey
SURN I 2 [ 3| i ...
871 . ! ) 6} 43 L}
873 o el ) 2
O N T D14

. i ordin: king of
the plantations, and will be greatly facilitated by1 tﬁle;y srlvl())fdilvni%it?n

ge of the total number of trees in vach.
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The above statement is compiled by taking the averages of the
several sub-divisions in all the plantations in each year’s planting
and %nding the means. The averages vary greatly in separate
sub-divigjons, even of the same year, according to conditions of soil,
exposure, &c., but the statement shows the maximum average
growth both of Succirubra and Officinalis to be in the oldest

lanting 1862 (Neddivattam only), that of 1865 (Neddivattam,

odabetta, and Wood Estates) coming next, whilst the measure-
ments of the planting of 1872 (Dodabetta only) are the lowest.
The highest individual trees which I measured were Succirubra,
37} feet inthe 1862 planting at Neddivattam, and Officinalis,
26} feet, in the 1863 planting at Dodabetta, and the greatest
girths, at 44 feet from the ground, 28 inches for Suocirubra and
232 for Officinalis both at Neddivattam. The 1865 measurements
of C. micrantha were taken on the Wood, and the 1869 measure-
ments on the Hooker Estate ; they compare favorably with those
of Succirubra and Officinalis of the same age. No measurements
of C. calisaya were taken as in the only sub-division in which
they occur in any number they are sickly and fast dying out.

Ezristing circumstances of each Plantalion.

I proceed to a description of the existing circumstances of each
plantation commencing with propagation,

There are two propagating houses for Dodabetta situated Propeget’
in the Government Gardens and capable of containing about
40,000 plants; when I visited them there were ronghly 44,000,
viz., 35,000 C. angustifolia, 7,000 0. pitayensis, 1,005 0. calisaya,
and 1,000 C. succirubra, but a good many of those best established
had to be kept outside. The young plants, whether reared from
cuttings or seed, are in earthenware saucers filled with a prepared
soil of loam, sand, and brick-dust and kept in a tempersature
heated by artificial means until the roots are well struck. The
plants of C. argustifolia were from cuttings, and those of
C. calisaya and succtrubra from seed received from Neddivattam;
all looked very healthy. Until now there has been no regular
Eropaga.ting house at Neddivattam, but Mr. Rowson has recently
uilt one in which he estimates he can rear 50,000 seedlings or
20,000 cuttings at a time. .

The nursery at Dodabetta near the old ja,il is 2'11 acres in Nurseries.
extent and contained 850,000 plants when I inspected it in April.
These were all C. officinalis with the exception of 8§ beds
containing about 3,000 hybrids. 300,000 plants are bespoken
by private planters, and 50,000 reserved for supplies in the .
Dodapetta plantations. The nursery requires a little working up,
as the gbil appeared sodden and baked in some places, but this
was after long'drought. The area of nurseries at Neddivattam

>is 1:26 acres; they contain 300,000 plants, of which all ere
O. succirubra except one bed of 2,000 obtained from the propa-
gating house at Dodabetta and said to be 0. angustifolia and
(C. pitayensis (the latter certain). Orders are registered for all
the plants which were ready for delivery in January, but planters

3
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object to removing themn before the monsoon has well set in, i.c.,
in June. The plants are well grown and appear very healthy.
"The nurseries on the Wood and Hooker estates are 0'80 acrds in
extent, viz., Wood 040 acres, Hooker 0'40 acres. They contained
about; 150,000 plants when I inspected them in March, The
plants were almost all C. succirubra and are all bespoken by

private planters. The nurseries appeared well gituated and
carefully managed.

The total area und

er cultivation by the revised Survev is now
84847 acres, viz, ;— Y d

Dodabetta . .. ) 32047
Neddivattam you .. 30163
Wood . 7218
Hooker 15419

Dodalbetta,

The Dodabetta plantation is situated at an elevation of from
7,500 to upwards of 8,000 feet above the sea; the surface mould
In the ravines is rich and often two feet deep, the substratum
being gneiss with here and there decomposed felspar and
hornblende ; on the upper portions of the grass hills there is but
little surface soil over the rock which crops out frequently. The
Portion first taken up 'for planting contained, according to
Mr. Markbham, “ Osbeckias holly, wild cinnamon, Michelias,

Vaccinium, Sapota, &e., with an undergrowth of Lobelia, Acanthus,
and fern, ~and nine species of chinchonaceous shrubs.”” The
average rainfall

> r is 44 inches per annum, and Dr. King states that
opservations, calculated on the returns for five years, show thab

:eere are no fewer than 218 dry days in the year., The mean
mperature in the shade may be tuken at 60 degrees and the

maximum at 70 degrees Fahrenheit, whilst during the months of
_e(i:ambel:, January, and February there is often sharp frost 8t
night which doeg considerable damage to the chinchona tree®

1n the low-lying portions of the plantation.

I divided the. plantation into 89 sub-divisions f which
. = , Some of W

axl'e 2ft§ma11 extent, owing to the configuration of the gl‘Olmd’
52%4?7 1on roads, &. My enumeration gives 226,936 trees in the
(226,64 ;»cres cultxva’ged,_of which by far the greater number
s 0, )Ta]:e C. officinalis var C’ondaminia,, Bonplandiana, an

m?;:;]iorag caret?:‘f Ozre many varieties and hybrid plants which
which they belong.servatxon and gtudy to define the specxes to

The cultivation appears to hava Abee

i i the whole

plantation being weeded . n very good:‘ 0le
(Indian eps de)g eeded, and soil well worked by the ““ membtie

several times each year Ther& has been no
dearth of labor here as at N. ddi . g
are, on the whole, very heali?hy,“l’)axllt:?m 2 Pykarsa.  The troee

! the percentage of renewals
or supplies has been very great, reaching to 50 _peg cent. in some
sub-divisions, and the renewsls would & in many cases to
have been repeated several times, The Exll sides are, as a rule,
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1 » { be very great;
v teep, and the wash during the monsoon mus
cne?,. ?dra}i)ns have been made go a fﬁce‘rba;nb:exatgzxﬁ, a}I)lltllt ;ep 31 ng:
think there’are enough, or of sufiicien b , to
. buried for most pa

fithe surface water. The weeds are bur !
;::rrrgw(; getsveen the trees. All descnpt;}zr;ls appis;,lr; :fygl';:;vo:s::
therly exposure. The causes of the soutne

?)2i:gn z;suil;;a le Ere not far to seek. The sun during t}h;{s h%i;p:::
and driest months of the year is in the south, and tllllefc inc onas
on hill sides Jacing the south are exposed to the full force Ocia.ll
rays, mitigated, as a rule, by no clouds. The effect, esF: a.lly
on trees barked late in the 'jéear,iIs ;ery nem.{li)eg l:azlﬁz algioiz ;11'1 toi
burnt up on the exposed side. 1observe als . Dt
f that exposure to the sunlight decrease
a(l)lltl:%ids Bi‘n :ll:g bark. Besides this they are exposed to the full
force of the south-west monsoon. .

Besides the experiments carried on by Mr. Broughtq:h in lt%?lz
and 1869 and s small experiment on 355 trees Wi lli):d ub
manure from Melbourne in 1873, cattle manure was a]})lps d to
20,000 trees last year with good results, and the same ha:
done during the present year.

i 8 i i der the mossing
rvesting has béen carried on entirely under 1
sysg:mve:vithgthe exception of 50 trees C. officinalis fgppl(i:i t:.?
an expc,ariment in 1873. Almost all the trees in tht; o ?r I:,a onta-
 tions have been barked three times, and even in & % P ]gnd tions
of later date most of the trees have been alrea,d);%a.: e oneo
if not twice, perhaps somewhat prematurely ; 55, !ieesand ;
havo boon Tarked. Hhe e et fo rencw atogother, snd
observed no trees whic ailed : , o
i i lly. Owmng to the
comparatively few which had fal'led;.pa.rt&sthe cromthS nerally
majority of the trees being C. officinalis an owth genoraly
: o high an altitude, the yield per tree or acre 2
:%IO&VZ :ft :he I*% eddivattam or Pykarra plantations, but ltlhnsbb?en
nerally supposed that the bark had a higher market-va ue,t 1e;mg
g)eund richer in alkaloids. Recent sales, bowever, do not bear

out this theory.

he yi t was a8 follows :—
~ The yield las 'yejarr o
Natural crown bark }g,&?}g} N
Mossed do. e 5,4’01%
Renewed do. 5’855§ ,
Branch do. ‘ . . ’ y
* Total ...~ 38,801}

and t};af: for the current year is estimated at 'lbs;'49,000 of ary
t_\ba'rk.'viz':—' Lo . R Taleny

. . . Lss;.?,‘_ ot
0 Natural. e s - gg.g% e
. Mossed ves ore . 6"(1002;
Renewed ... . .. i
‘Quill (or branch) ... )

Northerly
exposure
best.

Manuring.

Harvesting

the bark.

Yield.



Moss supply
and cost,

Drying and
Packing the
bark,

The supply of moss js obtained from the sholas on Dodabetta,

Private plantations in the vicinity, although, even g3, it has now
10 miles away. The Heag Overseer estimates
the cost per bundle of Ibs. 100 at Annag 8, and the ayerage cost of
stripping and mossing 25 trees at, Rupees 1-13.0, viz. ..

nowdon, and the neighborhood, and is ample, there being no

RS. A. P,

200 1bs. of mosg as above « 1 0 ¢
Fibre . 0 0 ¢
1 barker .. 0 4 ¢
2 mossers, at 4 annas each 0 80
——

Total .., 1 13 ¢

———

25 trees of the (. officinalis yield, Oh an average, lbs. 50 green

ark, equal to, say, Ibs, 18 dry ; according to this estimate each
Pound of dry bark costs Annas 1.7} for collection and mossing
the tree. Iy the Administration Report for 1876.77 (recorded
with G.Q., R.D., 20th February 1878, No. 27 h M
estimated the average cost of collection and mossing at
Annas 1.10-4 per ‘pound of dry bark, but thig estimate wag
arrived at by werely dividing the tota] expenditure, classed undey
“mossing and collection of bark,” by the total yield which
i i The estimate cannot
therefore lay any claim to accuracy, but corresponds very nearly
With my caleulations which show Apnas 1.20°8 as the average

As the bark ig collected, it is taken by the barkers to the
drying shed, formerly the 0lq jail, whers it is dried on stages
which can holg about 1bs. 1,500 green bark at g time ; six coolies
8t Annag 4 ggch are employed in drying and packing. They iﬁg
get through op gy average Ibs. 1,500 per diem, which makes
'cost of their lahor Annas 1.7} per 1bs. 100,  Previous to last year

% was dried jp the sun, but hot air flues have now been

. Wtroduced. The bark loses about two-thirds of its weight in

being waterproof

Cost of

colleotion ang

<arriage,

drying. Tt is then packed in bales of Ibs, 100 nett, the covering

. T by
Packing bags, supplied from Bimlipatam
}&Iessrg. A:bu_thnot and C'ompa,l%;, at Ia;,poosxt of Rupees 1-3-0 each

The bales are Bext despatched to the sfore,
formerly My, Broughton’s Labora.tory.

tapolliem in carts; each cart taking 10 bales,
1bs, 1,000, for Rupees 6, or rather lesg than Anpas1 per lbs. 100.

Thus the Dodabetts bark costg about Rupees 12-1-8 per Ibs. 100
or Rupees A1-2.13 per ton for stripping, mossing (which I am
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i 8s
obliged to include as the same three men strip and mo

)s pack-
i IH 1, ViZb Ju— .
118,.,and carriage to the railway at Mettapolliem,

* RS, A P.

. 1

Vost of collection and mossing per 100 11??. 18 } : ;
Drying and packing ... ... - 917

ngl&h;gg bags and carriage to store R

Mettapolliem . A
gg:ctz%:nt:ou:e.gfopacl‘nng on ca&r(f;s and O 5
railway trucks, peon's lbatta, .

Total ...12 1 8

» s ¢. Thence
excluding share of supervision, cost of bu-ﬂduf]‘gcséuf;e the same
the cost gf‘ carriage to Madras and London ‘siz?l ces 8-11-64 per
for the bark from all the plantations, viz., Rup total charge of
Ibs. 100 or Rupees 195-6-333 per ton, makmgl: Subsequent to
R : 20 13 g er Ibs. 100 on Dodabetta bark. hich appear
thli? e:]:?erg ’ aro 3‘l-nl-)okers’ charges, deductions, &c., w

ing i in the London
actug] cost to Government of placing its bark in
market,

Neddivattam. *

) . : iles from Ootaca~ glevation,
Neddi m tion, sitnated 18 mi oy
ml;Ir‘llclle va.i‘ilg ‘gztzg‘eva}gzﬁt?rom ’5,000 to 6,000 feet above the sea, so
¥

. f the steep descent to
i xtending to the verge o is 8 ve
Gued{ﬁ:: ];z}x):l)rii:);l VSynaA tgblela.nd_‘ The sulf;;s;m?cﬁording g
rich and deep vegetable mould, its basis uriou;ly ombinod in
Markham, ““a mixture of syenite and laterite, ¢ et o m  marl
Str;ta,:,m'Dr_ McPherson de’?gibsg t:;z;ui?leri::ess of disintegra-
a . .
:-n d ‘tge s%bSt;‘ Q?Xﬁo:;g a:t]:ld Mr. Mcelvor Eoth ?.})Je::efalltgdf]::l:
dl:;::,ri 1::1;0na{;(‘f:fiing' that there is o ’?‘ml’orzr‘;opfmg of mica and |
tho il and the former sugesing ham fondd in the original
felspar > ‘ag mone probable. = Mr. Markl l])n Roxburgh Oinchona
foreglt Hymenodictyon Bucelsum (called by epper, coffee, wild
ls y dromeda, wild yam, cinnamon, pepp rous forns and .
Singon an osborkiy i D O ott, was Ao, Melosio
?mﬁeg;. : The revaﬂisign u!;def) iroﬁz%h:;son’ “the e;,',‘(i: h:;nlel
sccording to Dr. 1 .. Matkhom.
:;:acﬁwf'efnc:v;;h’ covered the plants imported by M

; ing to Dr. King’s peintali ana °

; . inches, which, according and
ta: amveemggmmgxfz}ll :i: Orit:Jnrnsc ei?or five years, fl":lé; gg :ﬁf \;?E e

) gf tﬁe' ygz,r, leaving no less than 240 days on whi

vwith a
The m temperature in the shade may4§e ;‘t:ﬁ:;in;z 120" o &
“maxim?;; of 80° and minimum of 5‘1 el o
November to May the sky i#generally o ar and the ot
cloggs rertal, but from May to Novamber. cool and. moist.
'01"3;38}) av;?i even if rain does not fall, t)}e air is ’

td ] ‘
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Sub-division I divided the plantations into 29

and enumer- however one is blank. The ares by
ation.

sub-divisions, of which
revised survey is 301'63
acres and the number of trees 208,780, of which" 164,456 are
Number and (J, succirubra, 48,694 C. officinalis, 193 (. micrantha, 421 C.

calisaya, and 16 * other species.” Here also there are many
varieties, or hybrids, the most frequent being C, anglica, ()
0. pubescens, and what is locally known as thé broad-leaved
Condaminea (* Uritusinga )

trees.

Cultivation. The cultivation is, on the whole, similar to that 6f' Dodabetta,

but has suffered from the difficulty of getting and retaining
sufficient labor owing to there being no Badagas available as at
Dodabetta, and great competition for the Oanarese in the large
planting districts of the Wynad and Ouchterlony Valley, which
are in the vicinity of the plantations. Weeding has, for this
reason, been but superficial in some years, and the soil probably
not 8o much worked ag at Dodabetta, where, however, it is more
required, being, as a rule, much poorer and not half the depth.
The general condition of the plantations and treesleaves, however,
nothing to be desired, and there is s marked absence of the
frequent renewals or supplies which appear to have been found
necessary at Dodabetta. There are, on the other hand, ‘|nany
more self-sown trees coming up between the rows, especially in
the vicinity of water-channels, whereas a Dodabetta there are
scarcely any—doubtless due to the greater working or digging
in the latter. The hills are not so steep as at Dodabetta or
Pykarra, and the greater proportion of the 0. succirubra gives

Growth of the this estate the appearance of being much further advanced, and
red barks,

of the Succirubras in the older
average height and girth being
Crown barks, best results with thig species are obtained in the ravines,
formerly covered with forest trees, and attempts to grow it on the
upper slopes and grass hills have not been very successful. The
- officinalis, on the other hand, appears to prefer acol_npamhwiy
high elevation and is not averss to the open grass hills. Solthe
. of the latest planting (1869 and 1870) which is chiefly of t 1?‘
Bpecies,in the higher portion of the plantation where the ltEPlPe
road leads to the Ossington estate, promises to be as successiul a3
Yellow barks. that of the red barks near the Assistant Superintendent’s
' + bungalow. Trees of the C. calisaya have been plantedin various
arts of the estate, with varying conditions of soil and aspect,
ut none have done well. After the first few years they assume
a shrubby & pearance, with numerous stems, none of which aﬁm‘g
a0y #ize ; afterwards they become sickly, and but few live beyon
the 10th or 12th year of growth. The canse of this is diffienlt to
ascertain. I was inclined to agcribe it to waht of drainage, ,a“.d
overmuch moisture at the roots, but have convinced myself it 13
not 80, 88 the soil in which
portions of  the estate, has a subsofl composed of small gravel,
affording excellent drainage; and their roots, on being dug up,

plantations is very fine, the
24 feet by 182 inches. The

exnbit 0o signs of rust or decay. The causes must therefore bej;

the ground better covered than any of the others. The growth.

they were planted, even in the lower'

~

\
.
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a
Sought for elsewhere, and I confess I am not at p‘;:zgtt;nme
Position to offer & decided opinion. It bas been sgfgn bt after
that the rainfall of Neddivattam is too greatrfol‘ exf the forests
Perusal of, Mr, Markham’s description of the c 1;ngte oof b this
of Caravaya (Peru) where they are indigenous, MOI:or"B surmise,
¢an be the canse ; much more probable is M. i}; four or five
which has M® Howard’s concurrencé, that ib 1 ﬁich robably
Months’ drought which is inimical to this spemes,hwle e£’- Ivis
Tequires & moderately moist climate during the wMoicrgnthw both
Yery noteworthy that neither the Calisaye nﬁr Nilgiris whereas
from Caravaya, have done well anywhere on the hl- co,me from
the Sucoirubra and all varieties of Officinalis Xe(;c |

cuador, 10 degrees further north, have succeeded.

In 1869 M. Broughton applied nitrogenous manures to Manuring.

i i on
gome of the trees in this plantation with no apppligni; ?i?}i:ﬁ?ds.
their growth, but with lgood results on tk'led yie of entions

ubsequently stable manure has been a,ppl;e u; };']aé O e
of the plantation, exercising apgarently a avo;' e cirubre
health of the trees, as evinced in the cas; c;; 6,000 Bueoirm e
trees manured in January 1877, by the bark s rlpIp 51 inch more

eely during the succeeding barking season. _I; L the ol
plani:ing, Mr. Rowson has also dug reqovatl?;l%f; ni: e e
trees’in which the weeds and leaves which fa T ey
buried ; when decayed and mixed with earth this

fine description of leaf-mould as manure.

With the exception of the fow limited experiments in coppic- Harvesting

L 1 the bark.
Ing, the bark has been harvested by the stripping and mossing /

i i f the trees have been 8o
Process, Roughly speaking two-thirds o  been 80
treated sincg 2%9 gon{)mencement. Mr. Rowson has furnis

With statements of the sub-divisions

year. The former is too vague to be of use as it contains such i 1g77.78.

AP \ ¢
entries ag * a]] trees of size in snb-division,’—and (%n wizrgegs :gf
he totals as accurately as possible the numbers asrg 5?)1(-) in exocet o
those given in his Annual Report 91,860 versus 58, _

fore reject it altogether.

in which trees were bark'e(: .:gi !m:zofn’s
in 1877.78. and in which he proposes barking during the current PCCh oy,

i ; Number of
According to his statement Mr. Rowson Number of

o nt :
Proposes, ronghly speaking, to bark 157,444 trees in the current ;=i

year, of which 191,146 are red, 46,038 crows, ‘5 &78F, T
yellow b;;kl: ; but T can scarcely imagile that he }:nlll g::até‘; 'h%i'
80 many, re ’resenting three-quarters of ﬁ)t; - &;e’tdi refor ha
o e i 7 o, e e o
1¢ > qualify his stateme; .
;;::.]’? Pﬁ?&lﬁfgﬁ %l:vz all been barked three or four times,

and those known as the 1,000 experimental trees, 0. sucoiruora -;em?’?r’:;

; than gix times, having yielde
12 Sukndjvigion I, 18624, no less than m3 200 oz o o erage of
lbe.'14,337 of dry bark in all, snd Ibs:3,200, o a sverage of 1,
Ibe. 3'23;?; &iedﬁ Ingh barking (1877-78.) Those arp the trees

D., No. 274, dsted 200K
referred to in ;aralgnph 8 of 6.0, B.D., No. 274, dated 2 i
. The

v , : 35 everywhere renswing frecly, and
e e e e e Gearouin om. bang

“ubjested to the stripping prgoessy

crown, 168 grey, and 34 cyrrent year.

berked six
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The yield of dry bark last year was as follows :—

LBS.

Natural crown 9,400
Mossed do. 9,66%3
Renewed do. 4,962
Natural yellow 1,845%
Do. grey ~ 150
Do. red 11,748
Mossed do. . .. 16,407
Renewed do. e .o 14,090
Dust do. 58
Mixed 181
Total ... 68,511

and that for the current yesr is estimated at 1bs. 76,000, viz., :—

LRB8.
Natural crown 4,000
Mossed do. 8,000
Renewed do. 12,000
Natnral red 20,000
Mossed do. 8,000
Renewed do. 24,000

A record of the number of trees barked to obtain this amom
will be kept.

The moss supply is derived from Government sholag at
the head of the Ouchterlony Valley and towards Pykarra
bungalow. Mr. Rowson estimates the cost of collection, barking,
and mossing at Annas 1-7-86 per lb. of dry bark, of which the
collection costs Annas 1-0°6 and the labor of stripping and
mossing Pies 7'80. The total cost per pound is therefore very

similar to that at Dodabetta (Aunas 1-7§) and may be accepted
as correct.

I bave not the details of petty expenditure in dr{ing and
packing the bark as for Dodabetta, and do not delay the report
to get them, suffice it that the total cost of collection and mossing,
drying and packing (including bags) and carriage to Mettapol-
liem amounts to Rupees 14-13-63 per 1bs. 100, or Rupees 835-5-7
per ton. The extra cost eompared with the Dodabetta bark is
of course due to cartage from Neddivattam to Ootacamund.
The Neddivattam bark costs, according to the above estimates,
Rupees 23-11-13 per lbs, 100 delivered in London.

Pykarra.

There are two separate plantations at Pykarra, situated on
different sides of the Pykarra river, viz., the Wood estate on
the right and the Hooker estate qn the left bank, The culti-
vated ares of the former is 72-18 acres, and of the latter 154+1¢
scres, The circumstances of both being very similar, I shal
consider them together. The highest elevation is 6,200 feet &

.
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top of what is known as “The Avenue” in the Wood, and in the Elevation,
uppe portion (Sub-division No. VI, Appendix A) of the Hooker soil, &c.
estate, and "the lowest somewhat below 5,000 feet in the Wood

estate. Nhe upper soil is humus and a dark brown loam of a

rich description, with a subsoil of fairly retentive clay composed

of decom osg% felspar. . The indigenpus flora closely resembles

that of Neddivattam. I have no data as to the rainfall and mean Bainfall and
temperature, but they must be almost identical with those of temperature.
Neddivattam, from which the Hooker estate is distant only three

miles, and the Wood estate five miles as the crow flies,

I divided the Wood estate into nine and the Hooker into Sub-division
thirteen sub-divisions. The enumeration and classification of trees “‘t‘.d enumer.
gave the following results :—Wood estate 45,758 irees, of which *'™™

7,779 are Succirubra, 7,182 Officinalis, and 797 Micrantha ;
Hooker estate 87,557 trees, of which 58,537 are Succirubra, 27,909 Number and
Officinalis, and 858 Micrantha. Hybrids and varieties are, as g SoecTiption

> of trees.
rule, classed with species which they most near\ly resemble, as in

the other plantations. \ *

The cultivation of these plantations has, I consider, not been cultivation.
so careful and systematic asthat of either Dodabetta or Neddi-
vattam. This is doubtless due in great measure to their not
having been s0 much under the iminediate eye of the Superinten.
dent and Assistant Superintendent, and to frequent changes in.
the Overseer in charge, the estates being sometimes left without
any reliable person to supervise labor. In the case of the Wood
estate, the Pykarra river becomes unfordable in the monsoon,
and it is necessary in order to reach it from Neddivattam to go
round by Pykarra bungalow and bridge, making the distance at
least 10 miles. A wire for the tramsport of the bark, &c.; has
been stretched across the river at the plantation ford, on which
I believe coolies sometimes cross, but the want of a foot-bridge
is much felt. A sepurate Overseer, under the Assistant Superin-
tendent, for each plantation, has recently been sanctioned, and I
have no doubt the result in improved cultivation will soon be
apparent. The system is similar to that pursued at Neddivattam.

The growth in the “ Avenue,” on the Wood estate, is generally growth,
very good, although from the sitnation being fully exposed to the
south-west monsoon the trees present a somewhat weather-beaten
appearance, being more or less covered with lichen. In the grown barks.
lower portion of this estate the trees, especially the erown barks,

exhibit a poor growth, due apparenily to the southerly exposure

and ill-drained soil. The elevation of this portion, from 5,600

to 5,000 feet, is also not favorable to the growth of O. officinalis.

The “patches of Micrantha in the lower portion of the avenue g, yauy,
exhibit a good but somewhat shrubby growth, each tree having

_severa‘.’l stems. This is probably the natural habit of the tree.
This species have recently shown signs of general decay, chiefly -
attributed t0 moisture at the roots caunse

by leakage ‘from a _
water-channel above, The ved barks on the upper portion of the pug parks

- Hooker estate have doue very badly, but the crown barks, even

»

on the open grass hills, exhibit a good and healthy growth, In
the lower portions this is reversed, and some of the red barks are

4
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excellent specimens. A clearing of 25 acres was made in 1873
for extension, the avowed intention being to plant new and
valuable descriptions in rows alternately with red barks. “Only
about 10 acres appear to have been planted, and the rext allowed
to revert to jungle, and the planted portion has not done ab
all well, a large proportion of the trees, especially of the new
varieties, having die£

So far as I am aware no experiments in m
been carried on in the Pykarra plantations.
manure would doubtless_exercise & most ben
poorer portions to which I have alluded,

The harvesting has all been offected by the stripping and moss-
ing system. The oldest plantings in each estate appear to have
been barked three times, but there is little data to go on. Mr.
Rowson’s statement for 1877-78 gh

anuring have ever
The application of
eficial effect in the

1 appeared not to be -
wigh, but, in the cage of ‘the red
ed to. me that the trees were

renewing 8o well as one could
barks. on Hooker, it was explai
The yield last year for both estates was as follows :—

" LBS,
Natural crown

5,979

Mossed  do. 4,944
Renewed do. 1,640
Natural red 5,328
Mossed do. 8,985
Renewed do. 4,093
Grey bark 527
Total ... 81,495

and that for the current year is estimated at 1bs. 24,000 of dry
bark, viz. :— '

LBS.

Natural crown v 3,083
MOSSGd do, . '570 0
Renewed do. e 4,00
Natural red ?,OQO
Mossed do, 3,000
Renewed do. § 6,000
l Total ... 24,000

. The number and description of trees barked in each estate will -
be noted this season, :

Moss, sapyly, | Mose is obtained from the 's'hOIas‘within the plantation boun-

ary and towards Dunsandal for the Wood estate, and chiefly from
those between the Plantation and the Ossington property for the
Hooker. The supply is sufficient, but cost of colloetion, accord-

' the p

- 8nd thia ¢ ntire. ahsence of regular @ observed
. h,‘ ‘the lov;:ra;:;i:: zf the Wood estate (Pykarre) I observe

<97 -

: re, being
ing {0 Mr. Rowson’s returns, is higher here than elzgzhirree’d witgb
Annas 1403 por Ib. of dry bark collected s compered WG
Anngy 1.0-08 at Neddivattam, or, if we incly ea,red with A#nas
Inossing the trees, Annas 2-3'05 per lb. as co];;gabetta. .
1-7:86 at Neddivattam and Annes 1-7-33 &b

: ’ l ing and -
Tho bark ¥ the Wood estate is dried and packed l%;ii?aolf I?g]:in‘g the
shed orected for the purpose near the lines on the l?:f; psnn but "%
the Plantation, It has hitherto been d“eda:i; this ear."‘ﬁe
gements tor artificial heating have been m ts Tgl,e Hooker 1
bark g despatched direct to Ootacamund by cart(; be dried and -
rke has hitherto been taken to Neddivattam fo be duied
Packed, and hes, as a matter of fact, béen mlxiav? been marked
O the latter estate, though certain bales tion as to details
oehurately as Pykarra bark. I have mo mfol'm&two estates, nor
o e g coponF o which s iy considarbiy s 1
© carriage expenditure whie . rted to
Hooker ll;:rkge ha: Eo be taken to Neddivattam and then ca :
Otacamund, e of Costof

o i d carri .
1 drymg, P*"Ck'ng’ an : » collecticn
. tﬁ:;lra? 01?: (]){fiscoll.:a’zgio;},’ MZ R%wson at Annas 2.197?{58?:; and carriage.
Ib. °fydry bm»kfr ofl this ‘estimate it coit; ttlzugﬁ?:m Railway
Per Ibs, 100 or Rupees 899-7-10% per ton at Me P ig London would - -
Station. The estimated cost per. 100 1bs. dellver; Rupees 20-13:24
8 Rupees 26-8-11 as compared with Dodabet_m tep comparison
and Neddivattam Rupees 23-11-1}. To faci t?‘ and mossing,
"ecapitulate, in a tabular form, the cost of co]l?lcc;():;iage to railway
40d of collection, mossing, drying, packing, an , ,

Per lbs. 100 of dry bark :—

Cost of collection,
mossing, drying,
Cost of co]lectit;n pwkingi;mtlg Oz!l'- Remarks.
P} jon. r 1001bs. of | 000 to Mettapol-
antation Pedry bark. 1iear§epel‘ 100 lbe. of
dry bark.
CTT—— A PR , ‘
Dodak, ' A ;33 318 Exgrﬂgfof:olll'
;i:;::am ; i 7-86 i; ig g :up:grﬁaio{l, !
P ¥arra (Wood and 2 806 office, build-
‘H°0ker). ings, &0 . .,

s General condition of the: Plantations.

_ : . ) ole, ver: heslthy; Trees
The trees in the plantations are, mllar #15 s:a};z,esuch Zs mkermli

v

, kell; 8iekly -
2.good many trees,crown barks, both barked and ﬂmnlfleg;sﬁing e
“’%nd ing, pnd -an digging them op by 'th?'rf?oribccthismthbf
i*txt?n‘f;.:oy"ﬁo canker iu ite milder form. % being -o stiff-clay
) being too low, subsoil . unenitable, mfw;a,mg;au :
8rated with ' moistiro, and requiring decp. varrow drains,
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in some instances to a southerly exposure. A comparatively small :
number of trees were found. attacked by a species of borer, but I :
imagine they were sickly before they were attacked. .

Large The detailed statement of enumeration (Appendix A) exhibits
bercentage of glgo a large percentage of renewals (chiefly in Dodabetta planta-
ﬁ:;:bf;;“ tion) snd failares, The worst sub-divisions are.in the lower
Plantation.  portion of Dodabetts, near the old jail, on somé of the upper
portions, grass hills, at Neddivattam, in the Hooker estate, an,d
1 the lower portion of the Wood estate. A largé proportion i8
app%.rently due to the original plants baving died down, or been
nipped by frost and sambur, and existing only in the shape of &

oxposure appear to me the other causes of failure or poor growth,
and these are easily guarded against for the future,
Causes of

In the case of the C. micrantha on the Wood estate I believe
decag in the th .
o anthe o tont by the leakage from the

water-channel above and insuffi-
calisaye,

cient drainage. The chinchona are, it is well known, singu-
larly impatient of damp at the roots. On the other hand, I am
nclined to agree with the late Superintendent that the cause of

superficial moisture or rainfa]l all the
that the Micranthe and Calisaye, even when bealthy, assume
almost invariably a shrubby form with numerous stems as com-
pared with the Officinalis and Suceirubra. This habit i probably
peculiar to them™ even in thejr indigenous state. The result of
recent sales, even mere loppings, of the Calisaya show that this
species i well worth repewed careful attempts at acclimatization.
Six feot

* I consider six feet is the maximum distance apart at which ﬂ:f’
2ps trees of all descriptions should be planted out. They appesr to
:,i’,-‘;:ﬂ{: most grow better when closely planted, and are less hable to bg
distance to  damaged by wind and sup ; besides it is easy to thin out an
Plant. uproot if the trees become too crowded,

The plantations are very well supplied with roads, which grfi?ﬂ{
facilitates their sub-division and working. They are throug 'c(l):d
in excellent condition, water-courses being, s a rule, mvglte‘m
with culverts and streams with wooden bridges. At%(fs san' in
of roads and paths is of great importance n ﬁla!i?]liri "Govern-
_ this respect there ig uothing to wish for in the Nilg
» ment Chinchona, Plantations.

yearround. It isnoteworthy

Plantation
roads,

Comparison of the Mossing and Coppicing Methods of Harvesting.
Limited

.y . . stion, and comparing the
extent of | In OQHSIdemng fihxs 1mp01'tant que. y 1 and mossing and
, icing~  T8Ul8 of harvestingy under the stripping . ?
ooppicing . g : ich presents itself 13 the
oreriments. SOPpICing systems, the first point Which pre "1 on
Circum. limted extent on which the latter has been carrie biected
wanoes under compared with the former. 505 troes in all have been subjecte
which experi. ., 41 ici : least 150,000 have beer
ments g .18 coppicing system, whilst at lea  which the treet
carried on.  Stripped and mossed. The circumstances under which the

Were coppiced must next be borne in mind. I visited the
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11 in 1875 and was |
k;;e st(:ols showed that
axe, they were

Neddivattam plantation with hgé CO‘;}
10wn the coppicing experiments. T
‘he “trees hadp‘geen g(':tv.l'elia)susly felled with _,thet 80 88 to present
00% trimmed by the adze, or similar mstrumene: as 8 rule, loft in
% rounded surface close to the ground, and we; of the rain in the
Such & mapner as was likely to retain mucwerful rays of the
Monsoon andiso rot off and suffer from the p: were left standing
$U2 in the dry months. Suckers or root-shoo ?d never have been
Which, from'sa forester’s point of view, “hé’ l;ked in a single row
nllowe,d there at all, and forty of the trees ie able to expect any
were in such dense shade that it was unreasol;ared to have been
8ood coppice growth., Agsin, no care apphad commenced to
taken with the coppice shoots after theyt st to—the most
Rrow"; all were left instead of only one or a1 hy root growth of & .
ealt.h’y—and it says volumes for the hea tsf,);m when the stool
tree, and its adaptability to the coppice s}{oots 28 in the crown
san Suppdrt a dozen or twenty coppice S ice growth on Mr.
ark experiment at Dodabetta. The 'g(c)lplpl’s and Mr. Grigg’s
de’s estate (Balmadies), on Mr. Lidde ent plantation ab
3 Ootacamund, and even in the G,overnmbe required, that
,Dodabetts, fumishes abundant proof, 'lf an}; very freely from
® chinchona tree if fairly treated WIIEI-IS p,l:lsg
e 8tool at different elevations on the Nilg

i i ight or ten years after
1 yield in a period of eig e aftor
ﬁ?s%sc:;’g;gs tt%fet:é:xlﬂ{ is doubtless 1 fuvor ofi 31; :!tlzr;plll)l " gfe anc
Mossing g Si%m for, supposing that the treest});is iea 35 Ths
Verage 3{ 1bs. of d;y bark every two years,t o abing that o
In ten yoars whilst, under the coppicing };aysvzs tn!ng, g et 1
get s]ightly, more, say 4 lbs. on first a.rnd e would
think, “calculate on a larger yield on seco RO et 15 .
8ive § Ibs, in eight years, or say 10 1bs. in te.ntg o B
Y the It;ossing system; but on _these pon e eurding, the
Sufficient data, and we have nothing toezg-‘i?)d Pon H O b
Second yield of coppiced trees, or the p

rvested, ) £ the bark Percentageof
As ited ds yield in alkaloids and conse’aque”ﬁt Z:l';ito uncertain slkaloids.
Under :}iazwzy;§stems, we are also to1 asgs?n d prices and wa.n; 1 .
owi Pkl na : Analyses
o of . On o il o lts s 0,
o laretul record of ", tom, showin »1y K
g’?ces are in favor of the'mﬁs;;%' E'Z San natural ar]:,ma:;i}:si :1;11 ‘f’::::; :; the.
o ;lkaquds 18 gl;?::klznder moss, whﬂsf_s 8 ;‘;ﬁn with, which system.
80 in renewec tk from Neddivattam, with d of
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renewed 9s. 2d. per pound, whilst in the account sales of Neddi-
vattam red bark for 1877.78 just to hand, Renewed heads the
list 8t 4s. 4d. t0 5s. }0d. ;. next comes mossed at 28. 64, to 2. 9d.,
and unmossed (uatural) bark last at 1s. 7d. to ls. 6d. Turning
to the latest analyses of crown barks by Pr. Paul, we find natural
bark from Dodabefta trees of thirteert years old ‘yielding 4°11 of
crystallized quinine sulphate, and that of: nire- and ten-year old
trees 2-90, whilst mossed bark from ten and eleven-year old
troes yields 898, and renewed bark from trees of tame age 477
of crystallized quinine sulphate, whilst unmossed crown from
Neddivattam yielded 4'24 and rencwed crown only 3'99 ; but, ag
pointed out by Government (6.0, R.D,, No. 715, dated 8th May
1878), particnlars as to the age of the trees, in the latter cases,
are not given. The above remarks show the varying and
uncertain nature of the results hitherto obtained, which render it

almost impossible to arrive at anything approeching accurate
conclusions on the subject

The advantages claimed for the mossing system are—(1) that a
larger harvest of bark can be obtained in a given time,

ng the bark so obtained is of & better quality. I think there is no

abandantly proved in the case of the 1,000 experimental trees
(C. succirubra) at Neddivattam, which have yielded 14,327 1bs.
of dry bark in seven years, a yield which I do not think could be
reached under any circomstanges by the coppicing system.

Ou the second point it will be gathered, from what T have
already written, that I do not consider we are yet in g position
to judge, although so far the results are favorable to an affirma-
tive answer,

Immediately affectin

uestion whether the barking can be carried on without
otriment to the tree as a plant. It wonld naturally be supposed
that repeated decortication would materially affect its health and
growth, and soon resyl in death. 1 have given this point most
careful atteution, and compared barked and unbarked trees of all
ages and in al] situations, and, so far as external appearances gg,

decay visible, 22 find no 81gus of decay or want of health and vigor in tha

' T

Comparison

of sections of

ba.rked and
unbarked
trees.

e
. to careless barkin

Tor is there any

arked trees of eithey species (red and crown). In the oldest
plantation at Neddivattagl thert(a are thrice barked and unbarked
trees growing side by side, apparently equally healthy and
robust. I have not thought it necessary to fell any trees to
examine the wood, but have carefully examined sections of the
barked trees folleq in presence of His Grace the Governérin
1876, and Compared them with those of the unbarked trees felled
Iater in the same year in the presence of Captain Aylmer. The
Sormer wero planted in 1806 and the latter in 1864, Seme of
the Yormer sections.qo exhibit decay in the wood, due apparently
g and consequent damage to the cambium
ayer. When the bark has been carefully removed, and complete
renewal has followed, the old wood shows no symptoms of decay,
apparent arrest in the development of new wood.

>

8 both points under consideration is the
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' ffth ijections appear to me the most serious,

- ong life for them, but I cannot say I observe
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The sections of unbarked trees, the dimensions of w?;c};ldg-e
uch smaljer, though taken from a plantation twoky.ea nd their
exhiby i, some instances signs of heart or mn% sha ‘:’. " ed and
rood dods mot appear more deslthy than that of the stripp
Nogged trees, with the e!ception noted above.

o Allthe tregs, whether barked or unbarked, are seeding m

-

- f
0 freely and prematurely, which does not glve promise O

Orer than the latter. The remewal of the‘barkt m?:cl;trtgi]:

“Pblication of moss or some substitute I consider to ‘il as Mr.
! e adopted even in a tentative manner, est?c‘me treated

Howarq found in 1864, on examining a section o Ia S aveloped

" this manner that « not only is the woody poll‘ﬂo}il 9500 4 itself is

o0 Would normally have been the case, but & 9:ards decay.”
¥ partially deprived of ita vitality and tending

The objections to the mossing system, as f“nYhStit:fe;ﬂy of
King o page 43 of his Manua), are briefly (1) ¢ event damage
Breat care and employment of skilled labor to Pl‘ihe bark ; (2)
0 the cambium and consequent failure to .rener ‘ds ende’ring
$hinness of the rencwed bark when richest in al]ﬁ: 0@e sea.rs« till 1

oeessary to allow it to remain for two or thzeba);ked trees,
'Ckens ; (3) diminution in health and vigor in ¢ the bark must
d danger of their premature death; (4) that ¢ (i.6., during

° Harvested when there is much moisture in the a_aui', (i-e, Cub by
the monggon months) when it is almost ln}P"ss.:;b emﬁxim{lm o
Dtural means, and when the bark contains lf sd e bo
aH“‘l(’id‘ﬂ'; snd (5) that even if the difficulty t(;be‘ghegsupplies
§ot over by local manufacture in its green state, :

Will be poured into the factory during
y 9&1‘ Only.

t‘ As regards the first objection my ob.
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& cambium | as regards t
‘lﬁ'ﬂved, is abundantly compenss
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greater drawbacks ¢ . )
suggested. © any-other system of harvesting as yet
To sum up, I comsider that the stripn; ‘ o
. rippin iner &
b o o Hored ey v e g T
he::‘;th el('ie 18 10 sign of its having. proved detrimenta.lp; est?l?
o and growth of the trees of either description ; g 0 de
comparative value of the barks taken under thév t,woss;'(:%:rl;xss
I y

I consider further careful exper:
N .
and sale of the barks very n&z;:::;?s % COPPicing, and analysis
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From
Tazx PRESIDENT axo MEMBERS or TaE
! CHINCHONA ‘COMMITTEE,
To
Tue SECRETARY to GOVERNMENT,
Revenue Department,
Sie Ootacammwnd.
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1878E ?oave the konor, in obedienée to 6.0., No. 830, of 1st June
4,5 % 7 Teport that the subjects referred to us in paragraphs.
, . * %> 80d 8 have been dugy considered in Committee.,

s:bﬁmt meeting of the Committee was held on 24th June,

in tey nfeql?ently the business of the Committee has been discussed -
ment Getings. A Sub-Committee inspected the several Gove-
Plantations, and also visited the principal private gstates

on ¢ .
bo ﬂg}ns accompanied by Dr. King.

u;irisjfmed 80 important to obtain the evidence of Dr. G. King,
d tenqent of the Chinchona Caultivation in Darjeeling, in
that at 0 bis experience of enltivation and alkaloid manufacture,.
Right bOur ﬁPSP meeting we resolved to request that Dr. King
OCong, © permitted to attend to give evidenee on the subjects.
on the ll’y to our deliberations. Dr. King arrived at Ootaeamund
The ¢ 8t August, and his evidenee will be found in Appendix A.
Climittee desire to ackuowledge their obligation to the

. Be
0gal Goyemment m placing Dr. King’s services temporarily

ap oy .
thetil:;r dlsROSal, and are much indebted to that geutlemaa for-
uable information he has communicated to. them.

Stated by the Government of Indis, the main ebject

- Why
"Ohinzli the Government had in view in the establishment of
' °na plantations in India was to afford the people of the

Cop
. WAL eap febrifuge.

mﬂsg“ groduce » cheap manufactured article the raw material
0254, be obtainable at a low price; secondly, the process of

®lure must be inexpensive and exhaustive; lastly, %&

Pro

. dact Must be efficient and economical in use. ;
hig f:ge element;m'y facts were elearly seen by Mr. Broughton, but -
qqininetory had to be discqntinued, for, thongh its amorphous
a . Was thoroughly efficient, the bark supplied to it was costly

P'&etic: Mmethod of wanufacture did not prove éxhaustive im
oo \

5

"
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_We have now to consider by the light of further experience
here and elsewhere whether any of the elementary conditions
have so altered as to give a reasonable hope that the phailant¥.ropic
intentions of Governmept are likely to meet with their best
fulfilment by the resumption of local manufacture.

The course of inguiry necessitates @ur reviewing the condition
and prospects of the Government plantations in this Presidency
and in that of Bengal, where local manufacture has for some time
been practised. ¢

In regard to the Nilgiri plantations‘Captain C. Walker's
recent report furnishes for the first time clear statistical details,
and we have supplemented these by personsl inquiries and inspec-
+ tions. ,

- The materials we have collected are placed as apperdices to
this report for convenience of reference and the correction of our
conclnsions.

The points in regard to which the Committee is specially
desired to offer opinons are—

(@) The possibility of locally manufacturing a drug that

shall be commercially and chemically an economical

. production, while of such medicinal value as to justify

its cost.

() The investigation of other modes of utilizing the bark
for the use of the population at a reasonable cost.

() The consideration of Captain Campbell Walker’s report

* on the present condition of the Government chinchona

estates on the Nilgiris, and other papers relating to
chinchona.

It will be convenient to consider the subjects in the order
ahove stated.

At the outset of our inquiry we were met by the statement
that the problem put to us had already been solved in Bengal,
where “ an efficient and very cheap febrifuge ”’ has been prepared
and “is sold to the public at Rupees 20 per pound, or about
one-fourth of the cost of quinine at the present time.”’

We were therefore forced, as a preliminary step, to investigate
the conditions under which this result had been effected, and
agcertain whether they afford grounds on which to recommend
that the produce of the Government plantations in this Presideacy

shoald be converted into o similar febrifuge, either locally or in.

Bengal.
It will be within the recollection of Gevernment thap this

qnestion, as regards Madras, was somewhat exhaustively dealt
with.by & Committee appointed under G.0., No. 759, of tke 2211&',‘

Rue 1874,
It was shown by the Committee that the 445§ lbs. of mixed

alkaloid produced under Mr. Bropghton’s superintendence (in.
1871.72 and 1872-78) had.in the net value of bark and expenset;
of manufacture (not including any portion of Mr. Broughton'd:
salary; cost the Government £3,083-12-0, while the same weight:

¥
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¥ erystellised sulphate of quinine might have been landed in the .
Medjcal Store Department of Madras, all charges included, for
£3,895-10-0, so ‘that Government was actually paying more for an
iﬁf’éﬁor Article than for the most expensive of all the preparations
of ehinchona bark ‘(pamg‘w 18 20 25). It was further demon-
srated that the commer®@ valne of the 446} lbs. of mixed
Miésloids, asYproduced by Mr. Broughton, was not more thsn
B4483; while the actual cost of production was not less than
£8,080 (parajraph 30). It was shown, moreover, that for the
sebudl expenditure in the local production of 4454 lbs, of mixed
Mimloid, the Government might have purchased in Europe at
emrrent prices in the open market, inclusive of all charges of
kransport, duty, &c., either 1,288 lbs. of sulphate of chinchonidine,
or 2,055 1bs. of sulphate of chinchonine, by which means, fort he
wame money expended in local manufacture, three or four times
the bulk of febrifuges of equal value might have been bought -
nd their use extended in this proportion to the poorer population
{paragraph 27). o
" The original estimate of the late Mr. McIvor was that red
shinchona bark could be produced on the Nilgiri estates at a cost
of 64. (4 annas) per pound of bark ; but when examined
before the Committee of 1874, Mr. McIver had t6 admit
g:amgmphs. 61 to 63) that he was unable to state the cost to
overnment of the raw material he delivered over to the alkaloid
factory, and that his_estimate of 6d. per pound referred only to
expenses of cultivation and collection. | ‘

. With the subject of local manufacture agsin reopened, it
seemed to us a point of vital importance to endeavor to ascertain
28 clearly as possible at what cost the Government has been able
bo produce bark. Fortunately since the conclusion of the labors
of the Committee of 1874, some experience in regnrd to this
‘matter has been obtained both in the Nilgiri and Darjeeling
xperimental culture. In both these experiments it must be
doted that a Government works.with a saving of expense in
‘@mparison with ordinary planters, who, in addition ‘to  their
fmremunerative outlay for many years, would have, in the first
‘Mastance, to pay a price for the land cultivated, the cost of survey -
‘nd demarcation; and in the case of Nilgiri cultivators, an
‘mungal aesessment on the entire ares after five years® tennre..
#Ths method of working the Governmient-estates on the Nilgiris
'loés not permit us to show the cost of production ‘of bark for
-each variety cultivated, or for bark from trees of different sges.
#0xir pnly data available are—:(1) the yearly expenditure on culti. .
thation ‘and - harvesting, and (2) the interest on:u:?iﬁl;aébeunt ;.
wrliile oy the other side we have the actual weight of bark yielded
}%ythe’estates. ' o . e
%0t of Bark on the Nilgiris.~The capital sccount ‘of the
Pugist sstatos, according ta a statoment’ farnished to ﬁe;ﬁ"ﬂhe
a'@,jﬁﬁjl,ﬂfts&!}1‘.»(}&1'31-al; given in Appendix E, was' closed ‘ob: the
pos the official year 1875-76, sliowing a balanceiot:charpes of
pees 11,22,116-15-6 or an outlay of about' Rupéees 1,323 per

T s
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acre of the cultivated area* of the estates. This capital account
includes all expenditure on unremunerative experiments, such as
the cultivation at Mailkonda, with balance of interest on yearly
-outlay calculated at 4§ per cent. The following figurds show
the past cost of bark production :— g :

. Yearly ‘ Amount of Yark| Cost per
\‘ Year. Charges.|[20ere8t: | Total | yected (lbs). | Porud,
‘ , RS. A. P.
187676 .. .| 44,657 | 49,018 | 93,675 65,170 | 1 7 o
187677 70,875 | 50,495 | 121,370 | 108341 | 1 3 9
1877.78 63,081 | 53646 | 121676 | 138807 | 014 o

The estates are probably now in full bearing, and considerin
the present age of the trees, we do not think it probable that the

estates will in their present state yield more than 200,000 1bs. of
bark yearly.

If the balance of receipts be applied to the reduction of the
«capital account, the annunal charges for interest will be lessened,
:and also the proportionate cost of production. If, then, we take
the average of the working charges and the interest on Rupees
6,00,000 capital, instead of on the present capital account, and
agsume that after 187879 the yield of the plantations will not be
less than 200,000 1bs. of bark annually, the cost to Government
of producing bark on the Nilgiri estates will in the future be

about 7 aunes per Ib. These charges will diminish year by year: |

if the principle of setting the profits of each year to the diminution
of the capital account be accepted, so that five or six years
hence it may be hoped that the capital account will be extin-
guished, and the yearly charges of cultivation and harvesting
would then represent the cost of production. In process of time,
therefore, when the capital accountt is extinguished, (lovern-

ment Nilgiri bark may be produced and harvestad for something
like 4 annes a pound. .

We have seen that so far as the Nilgiri estates are concerned,
the cost of the dry bark on the Spot, excluding all charges for
packing and carriage to ports of shipment, has in past years been
not less than Rupee 1-2-7 per lb., very different figures from
the estimate of Mr. McIvor of 4 smnas per 1b., on which the
Madras Government hoped to be able to extract the mixed
alkaloids at a cost of 1 rupee per ounce.

We wish to note here that cultivation of chinchonas on the

ilgiris_being entirely experimental in the first instance, wa8
necessarily more costly than it would have been if there hagd been

84; g‘he areg, under chinchona, acoording to Captain Campbell Walker’s report, i#
‘4 acres. -

+ The Accountant-General in hig statement (Appendix E) shows net charge®
2gaiust the estates of only Rupees 8,06,683 up to 1876.75. In the following year
1877.78 the proceeds of crop enles was £33,231. Against this will have to be

shown the yearly charges for 1877-78, and the balance, upwards of two lakhs
goes a8 shown above to diminution of capital,

. @ccording to Dr. King, are propagated,

. ©of the earlier experiment no

‘®states, are slower in arriving ab maturity.

.
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. Pri individuals
a1y experience to guide the operations. Private ndn
'h&ge lmPgely a,vailedg:hemselves of the experlencen?lcgg“ggu%{
“mean®s of {He Government experimental cult(‘il.re' aof capital in
Will be able to produce bark at a lower expen 1tnrhea of o e
‘the cultivation. But notwithstanding the "O.T'l.y A estates will, if
<ultivation, the yield of bebks from the Nilgirl

: 60
- ®ent to Englsmd for sale, very soon have repaid every rup

*xpended on the experiment ; and the financial resultts ilf? veﬁl;i?;:
Such as to lexd to & very )CODSidel.'a'ble develoIPﬂa‘;: and Ceylon.
*€nterprise in chinchona culture both in Southel‘ll{ nd value of the

ostly as the cultivation haslbze’:r the realize
Produce of the estates for the last two years b
charge: znd igtesrest on capital outstanding in 1 5755733 ::;5 .f::i[:-
sufficiént to return an average snnual dividend of | y
and half per cent. '

h less than

T tion of bark has been very muc i
‘on tﬁ: f‘?ii;igfs?rogzgrll;nthe whole o:f the cultivation 1;1m11?r]:§l;:§
38 of the red bark (succirubra), which grows }:f;?manufg’cturer;

ut contains so small a quantity of quinine b inakis) Which
‘40 not care to use it. The crown b.a‘rks.(a' gﬁintgtching the
thirive g0 well on the Nilgiris, and which yield Tﬁz only quinine-
pigtost prices, havo completely filed thote: ) © B0 & hich,
Jielding plants are two or three kinds of - difficulty, and a
obust hybrid, which promises to be & good quinine yielder.

e was
The cultivation of red bark on a large scale at Darjeeling w.

i1giris, so that the experience
“ommenced Jong after that on tk&%gltlgllglds ,tSO more economy in

: . heap at Darjeel-
Cultivation. Labor, moreover, is abundazigni‘lll cpartg bad. The

ing, whereas on the Nilgirisit is dear rowth, while the crown

habit bark is one of rapid ! : Teriri
' arl‘lxs,ofvltllfhrsgnst;;lbe the more va.luab%e portions of ‘the Nilgiri

o < d
The greater yicld of bark from the Darjeeling estates 18 due

partly to the difference in the methods of c;ogpﬁg ea::g &a;tglg
%o closer planting. At Darjeeling the trees o elf y

ntirely uprooted, and the lan
a?:nt‘;gzzgﬁ. arCeo;picingyalsg is resorted to exge:ﬁengg{adm:(}
5"- King in his evidence is inclined to rqgﬁ.; ) l:est phod of
Cropping as the one that may hereafter )l'led ; ]:ﬁ:; out resulie
There is no experience yet to show how'h'a.x(l1 1t Tas had the
trees uprooted will bear & second or thir p.
st&te§ S—

" . me year as red
* Replanting the same land with red barkﬂde:gf, ::c MJM' I am

i tod, resulis in many
xﬁz?ir;li‘:ix?egl&ﬁ;o:he results of replanting l?;;fl’e t::f” ;};i::l‘::
Jears after mprootal, but as yet I have no re

offer.” (@, 14). ; s

' On the Nilgiri estates the plan o
©xclusively been that of stripping
trees, and the renowal of the bark

ing has hitherto almost
fa‘;re;"g?;f gba';rk from the living
under damp moss—a system

and so cleared’

ears, after deducting all -
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enthusiastically advocated by the late Mr. McIvor,
by him on private estates in which be was intereste X |
the Government plaptations., The coppicing systent of hifvest-
ing the bark has notyet .had a fair trial on the Nilgiri estates.

and mossing system has up to the fpresent time hefl no i
- the trees,
observation we are not prepared to endorse that

In regard to local extra..ctipq" of the bar

effect on the growth and vitality o

issued for hospital use and sold to the public nnder the name of
* Government chinchona febrifuge.” "The
Mr. Wood was not the same as that of Mr, B

Mr. Broughton’s process he failed to recover, on a
scale, more than 64 per cent. of the total alkalo;
in his first two years of manufacture did not recover 50 per cent.
of the alkaloids present in the bark operated on, but in the third
Jear & return of somewhat above 50 ber cent. was obtained.

to establish 5 regular factory in Caloutts with steam-power,
mproved apparatus, and skilled superintendence, as experiments
had shown ‘that with proper appliances seven-eighths of the
alkaloids present coulq be obtained on s manufacturing scale.
Up to the present time, however, by the process of cold extrac.
tion and without g regular plant and skilled labor, these results
have not been obtained, ‘and abont one-half of the precions
constituents ofthe bark operated on have been lost to the world.

The product which has been temporarily described a8 “Govern-
ment chinchong febrifuge,” according to Mr. Wood,

ve & tolerably nniform composition of —
", Quinine (erystallisable)

Chinchonine ..,

Chinchonidine

Amorphous alkaloid (uncrystallisable)
oloring matter, &. ol

ds,

and practised
d'as well as on

process adopted by

15:5. ¢
33-5
290
170
50
100-0

D

njurious
but from personal
stalement. -

Js stated to
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r Tt i jagneq in the form of an almost white powder, ?;1?1' hﬂg
ha, _ﬂUOOulent, with a somewhat unpleasant aromificids lime-
Hiog 08t6! The alkaloids dissolve freely in wes ting of resin
%, &o\, but g smal] portion of the mixture, con(;ls m%onbt the
??ﬁoloring matter, is insoluble in dilute acid, and no

isen from the
5 t"o‘ml‘ﬁy 88 to the solubity of the drug has arsen olution.
. 28 110 ainoint of aeid will make an sbeolutely clear su,esb of

398 Chemicg] Examiner of Madras, who has, da:oﬁil:sl':o ubility,
&, ; OI;IImittea, examined a specimen in regard to. '
NGy, B t &t‘- s

4 : . instractions on
+ “Dilnte aplphar: id, prepared according to the iné insoluble
;g:t, bl, Gl apa DEcPed ece the fsbrifage, the

iatter - ; tances. : o
o % 8Ppeuring to be coloring substan aud is advertised for

‘Iﬁ{TbiS Preparation is packed in 1 Ib. tins, ‘ r. King’s
Publi ealepat Ru ees%() per Ib. We learn ﬁ].::,? lgsides ‘the
“Port, No. 84.C, of 156k September 1877, that bosides b2
q‘-‘““titY'supplied to the Medical Store Dep: amme];t’Augnst 1877,
bought by the public from lst April to the 31s In Bengal and
N the "demand was said to be incressing:

the Surgeon-
®r2 India arrangements have been made b{ha;sulphate of

Benery], ¢ itate 75 por cent. of the suphste o
gd“inine ,fo:l‘llfel:"i;&,s?p;llil:; tég the Na%ive %"“g - zgdcgggfs[tio}:m
have 3 20 equivalent amount of the « febri fu%h,e cheaper prepara-
ti Ve been made for a similar substitution 0 l
100 in the Presidencies of Madras and Bom.bay. £ the trial
A collection of papers showing the recent resulfgo(:l made by
of My, Wood’s fobr ge, and of a similar prgpacr:lle d by him
et Englih manufacturér, Mr. Whiffin, auh - Government of
Q}linemm,” have recently been printed by‘fV: have had before
Tnd, 2d copies have been supplied to us. d experiments made
3 also the elaborate and carefully-conducte {,’f, valoe of the .
*India in 1885.67. in rogard to the therapentie & @ e,
TParateq alkaloids of chinchona bark, g roved beyond all
JBchonigine  and quinidine. fl‘w“? nbepﬁpd state, and in the
oation that all thess alkaloids imbtheir puri £ fobrifoge power; |
@ of goluble sulphates, were possessed. (;;o guining in, therar .
h&t Sulphate of quinidine was_quite eqnal 2 1 pearly s0; and
§: 4o value, and sulphate-of ':nthmql;;ien?zlﬁable fggnfuge
oS Phate of chinchonine, Phile posses auses, vomiting, and

Perties, wag ; o doses aph to cause NAUS vody 1n its

hhng?me,nts&o;nﬂle%?;wglw and "“iﬁ’:toﬁf;rmuioaﬁ?duy o
i arrosting pariodi fevos 8 the o Ty sevare tasts boen

Ity Separated alkaloids of chinchona hﬁ:ﬁgu.'fﬁféﬁ, and i -
o . Y0 ‘posgess the power of curlly ‘Izgme' prbpel‘W: 1518 &

g, “Hidchons, bark. iteolf possesses the ids, a8 they exist in the

Tl inforence that the associated dkalo:;at’éﬁif‘%r&é iven to -
B, mgy have a similar offect. The. idency .from 1869 to

165, Broughton's proparation this o alsids woro useful
2204 Joft 0 rogm for doubt that the fovers,

Cppacious in' the treatment of fovert; 8¢
% hntidiz is almost identical in cOWPO

-
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! .
consider that the therapeutical value of Mr. Wood’s febrifuge

may be assumed as proved, not only by the testimony of numer-
ous reporters of high professional standing, but by fhe fact that
the chemical constituents of the febrifuge are identi®al with
alkaloids which, in their separated condition, have been proved
to be good febrifuges. :

It is a fact not generally known that up to a rétent date the
medical profession throughout the world had been using not &
pure sulphate of quinine, but a sulphate of the several alkaloids,
including chinchonine and chinchonidine, as they existed naturally
in the various barks used by quinine manufacturers, It was only
on the publication of the gritish Pharmacopeeia that the test of
the solubility of quinine in ether was given as the distinctive
mark of a pure quinine. As nobody questioned the efficacy of the
mixed sulphates of chinchona alkaloids from 1820 to 1865, it is
reasonable to conclude that they were practically of equal value
with the pure sulphate of quinine enforced on manufacfarers by
the ““ purity tests” of the Pharmacopceia.

But while admitting the medicinal value of amorphous chinchons
alkaloids as prepared by Messrs, Broughton and Wood, it is quite

certain that there are practical inconveniences in popularising the
use of a febrifuge in this form. These are—

(1) The insolubility of the preparation, except in acids
Khlflh the pople in Indis are not likely to have ab

and.

(2) The somewhat nanseous taste of the crude alkaloids and
frequency with which it causes nausea, or vomiting
and purging. '

(3) The appearance of the drug, so different from the com-

mercial quinine to which the Indian public have long
been accustomed,

_The febrifuge powder would be to a certain extent soluble in

lime-juice or tamarind, the only acids likely to be found in nafive
bazaars, but owmng to the phypical properties of the powder it
18 not easy to mix with fluidh, unless there be appliances for
rubbing it Into"a paste, and then gradually diluting with the
mecessary liquid. Sulphuric acid or hydrochloric acid are not
articles commonly at hand in Indig,

The taste and nauseating effects of the remedy probﬁ'bl.y
depend upon the uncrystallisable alkaloids present, which 18

apparently more irritant and disagreeable than the alkaloid®
which are convertible into crystalline salts.

The Con;mittee appointed by the Bengal Government to' con-
sxde? certain matters connected with the Government chinchons
febnfuge, sﬂy [, 7

- We are unsnimously of opinion that although the chinchon?
febrifuge 1ssued by the Government Quinologis:gig, iﬁ its presen’
fom'n, a prepam.tmn_ of great efficacy in the oure of malarious fever

We believe that to a great extent these unploass hav)
[ 1 o3 éasant symptoms ba
arisen from errors in administration, Bntpafber alloyv‘vlixsg for sue!

 reasonable doubt as to the efficacy of the mixture,

* » The mixed snlp‘hateﬂu th“PrQ/P"?Qfl
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. fi
i i inciple from
» errors, we believe that the drug contains a nanuseating prineip ’
Whicrl? X ougimt to be if possible freed.” (Report dated 27th July
1877.) ’ .. Yy %
) Thi; Committee apparently agreed in the main with the Nilgir1
Committee of 1874 who reported :— -
H inion, if local manufacture is to be carried on at all, an
atberfxl}l)to u:hggigwﬁe made to obtain crystalline salts of chmchofna
alkaloids, * * We are certain that medical officers Would };rq zIe:
to use mixed slphates to thé present amorphous po_vvder.f ]
would be a work of time to popularise & preparz’t’txon I;) c 1nchso5;.
alkaloids which stops short of the crystalline form.”, (Paragrap
and 58.) . .
We note here that Dr. King and Mr. Wood are members od
the Calcutta Committee still deliberating on .thls question, ta,n'3
that the Committee has recommended a trial, by (l:gsmpfe :}rlxe
observers, of the following mixture of crysta.lligehsla 1(;1 ke
alkaloids before determining the ultimate form which loca

facture in Bengal is to assume :—

Sulphate of quinine - g parts,
Do. of chinchom.dme 8 ”
Do. of chinchopine ... »”

i now in progress with
and derstand that experiments are now inp .
the :l?o:rl: mixture. We believe from all antecedent facts in

. ere can be no
reference to these several preparations that  th rand its entire

Suitableness either for the medical institations of the country or

. for general use by the native public. In appearance and taste

istingai dinary quinine
ixtur 1d be undistinguishable from or «
:l;clsloaidmil:m:;xz ws(;;:)ps, and as the combination pretty nearly

‘ ion of alkaloids in natural red
represents the actual proportion -of les (unless chinchonine is
barks, divested of all nanseating Pnnclig :go(uuld be not only effec-

considered a nauseati}rllglfoxlnpo;ent),
tive, but popular with all classes. - o |

We hazepnow to seo what the commercial value ofnsucvlz r;
mixture would be. Prices of *e bave be:n ra:ég; lg; ery
high in 1877 owing to the in ed deman 'c?:llin yThe
Russo-Turkish war, but these high prices arf I;gwto tbeg.Madma
latest prices charged in the Home invoices (1877)

Government, with 20 per cent. added for freight and * charges,

have been taken in the following calculation -;; N

: : 4 = 817 .0
4 1ba. of sulphate of quinine (bleached) .- “‘ ‘Z’g 0 = 168 0
8 ,, of do. of chinchon;dme o T
9 ,00f do. of chinchomneb e’ n G _
21 ' o 510 = 539 0
2 » niixed snlphates ves ves LLTINS ._2——__ M

would last yeall have cost
X . consider-
R -10.0 ver Ib,, but,as quinine has now falien « ‘wdef |
aﬁi’f’ﬁ i?nioj‘lg‘é? ap 30 per. cpul, ;s,tqq;hxglh & px:opggfmw::
actual charééa,n’if,, 18 mﬁbquthatgny\ :3;{) mdehyplfanthe prd
of alkaloids would un“ﬁefﬁ&ke,rth, mix an ¢ Sl



¢ 42

preparation at the Indian Presidency towns at a cost of from 20* -

to 22 rupees a pound, varying with the market-value of quinine.
«JThe actual price of such a mixture might be accurately ascestained
by calling for tenders for, say, 100 Ibs. , for experimentai nse.

The cost of mixed sulphates and amorphous alkaloid of European
manufacture, in the proportion of the composition of the Bengal
Government febrifuge, would be as follows :—  #

o

- . A,
155 parts of a 1b. quinine sulphate {; 4 0
335 do. chinchonine sulphate 2 01
290 do. chinchonidine sulphate ... 6 1 6
170 do, amorphous . 01010
Total ... 21 0 5

From the prices above indicated it is evident that various
proportions of the several commercial sulphates can be mixed so a8
to bring the cost of the mixture to even less than the amorphous
febrifage now manufactured at Sikkim, and we imagine that there
can be no two opinions in the medical profession ag to the prefer-
ential use of crystalline salts of alkaloids for general purposes.

In regard to the resumption of local manufacture of a febrifuge
similar to Mr. Wood’s we see no economy or advantage, while s
stable and efficient preparation like the sulphate of chinchonidine

can be obtained from the European manufacturers for legs than -

Rupees 20 a pound.

In nine-tenths of the fever cases of India chinchonidine is just
as efficient as quinine, while it is barely one-fourth of the cost ;
and, as a matter of economy, we believe it will be cheaper to sell
our Nilgiri barks as heretofore in the open market, and to buy in
the same way all the chinchona alkaloids required for the use of the

public service and the poor, to whom it may be necessary to issue
febrifuges gratuitously.

It has been objected that & steady demand for chinchoni-
dine and chinchonine prices likely to rise. We do not attach
much force to the objection, because, in our opinion, with a steady
demand for thege alkaloids, manufacturers will utilise barks that

produce them, and we have no doubt that the supply will keep
pace with the demand.

A good deal has been said in regard to the action of Govern-
ment in disposing of the barks grown on the N ilgiri experimental
plantations on ordinary commercial principles. We are disposed
to consider this plan ‘of procedure not ouly free of objection in
itself, but as having contributed more than any other qircum-
stance to the embarkation of private enterprise and capital in the
cultivation of chinchons in India and Ceylon. The barks produced
from the Government estates have been obtained after carefel
experiment of the advantages of the mossing or renewal process-

The reputation of these barks is so well established that they are

keen]i&competed for by the European manufacturers of alkaloids;
they have steadily helg

s ; ion in
the first place in the London market ; and  Bltractive to the native population
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* the Government experience has demonstrated to planters that

> . tural South
* culti ill fotch a higher price than uatural
;mg?tcaer‘li bt;:ll':k v'VII‘ICLe result of the Government sending tl: sen}::gif
barks inlo the open market has been to enco‘l}""gl'le Pl'“""0 Inction
Prise on a scale so vast, that in a fow yea;s'chmc on: P’(’) ¢ Soath
will be one of the chief industries of the'hilly country
IndiaZand Ceglon.

Tt seems to us that in ts dealings with t}‘l 11pr0(@1&u:€e gﬁt:lg?
chinchons estates the Madras Grovernment ks 3 0::t believe in
lished principles of political oconomy. We do not 56’573 ™
the ability of any Government to cheapen a"rhdc l{str&tﬁlg that
tion of g commodity of public utility. But 1o E:{l;:s Government
chinchona can be profitably cultivated, the Mla ing production,

a8 exercised an enormous influence stimulating plating the

Which in due course will have a decided eﬁ‘ecb] ]‘ndsrei\;t for India
supply of bark and reducing the price of glkz 01 e D & state.
only, but for the whole world. We give n é) pfndian sold by
Tent of bales of bark, South American &uc SEeHT HE oy
Mesers, Jenkin and Plillips in London during 1e ]Zow odion
and 18.77. This statement shows :;;)ns; ciol:gl‘;’ilzt?v}; of the few
and Ce ark produce is 1ncre ’ at
huhdregl%zleg seng home snnually from Government estates

otacamund. .

There is a farther objection to the .converfsmn Oxfet:? £§§i§§°
of the Nilgiri barks into a crude febrifuge Orbgebrieﬂ noticed.
tion and sale below its ma;rket-va:l“e’ V.v}{mh I}_llmy t}?e Sikkyim barks,
All the Nilgiri barks are richer in quinine tifan h a preparation
and during the late demand for quinine, it SIC d reg barks or

been made on the Nilgiris from our calators to buy up the
from crown barks, it would have paid specu ; r the extraction
febrifuge and send it home to manufacturers orwould be of 10
of the quinine in it. A procedure of this miuff fobrifuge is 80
benefit, to the natives of India, for whom & ¢ eifpt,hé Government
much desiderated ; but it wonld syrely happ : n rice below the
attempted to sell such an article¥ ocally & a;ep of alkaloid. If
value of the crystallisable quinine in tl;ei e ade Inst yeor in
1o such uge of the Jocally prepared alk that th¥ small quantity
Bengal, it was probably due to the fact t15 t worth more than
of quin’ine in a pound of the febrifuge was nons that precautions
upees 20 in the market. Dr. King informs but in our opinion,
are taken to prevent such speculative de%hngr';cticable to _prevent
ifa profit could be made, it would be imp

T e export
Dative deslers entering into combinations 120 collect a.nfl xp

the cPude alkaloids. -

L]
I

. > : ' r A the Pajulatz’on
« [lising the Bark for the use of ;
Other Mo@ of “Mff;‘?mmonablek Cost.”

» 1 ] Of
, . labors, we are nnanimously
In rogard to this branch of our hinchona bark will ever be -
Opinion that no simple preparation of c}né]out;hern India who are

N
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familiar with the appearance of sulphate of quinine, nor can such
preparations in India be economically substituted for the cheaper

chinchona alkaloids of European manufacture. The causes 4f the -

unsuitableness of the bark preparations for general uset are not
far to seek. If the preparations are of a simple character, the
bulk of the medicine, as in powder, is objectionable, and infu-
sions and decoctions quickly spoil. If spiritnons tinctures or
extracts are used, the bulk of spirit js often an objection in a
medical point of view. On this subject we append a memoran-
dum (Appendix B) drawn np by our colleague, Surgeon-Major
Bidie, in whose conclusions we generally concur. :

A preparation of bark has recently been advocated by a
chinchona planter on the Nilgiris, which he terms a decoction,”
but which 1s really a “tincture,” and a trial has been accorded
to it by the Medical Department. The report of Surgeon-
General G. Smith, u.p., on this trial is given in Appendix F. The
results are not favorable to the use of such a preparation for
public purposes. It is well known to chemists that alcohol does
not extract the whole of the alkaloids from bark unless the
quino-tannates of the bark have been previously decomposed by a

strong alkali. The preparation is a simple tincture, and the

spirituous solution does not contain the whole of the alkaloids of

the bark. The great bulk of the preparation, and cost of carriage,
would make its use very, expensive,

“ Report of Captain Qampbell Waller and other Papers.”
The report prepared by Captain Campbell Walker shows for the

first time the actual outcome of the area planted in surviving
trees, and these are much fewer than the numbers hitherto
estimated as existing. We are strongly of opinion that the time
has not yet arrived for Government to retire from this grest and
lmportant experiment, and that there are many things yet to be
done, which only a Government anxious to increase the productive
resources of its country can whdertake. Ou the Nilgiri planta-
tions two s:i)ecies of chinchona have been successfully introduced,
the red and croyn barks ; but the cultare of sthe yellow barks
(calzsq.yas) has practically failed on the Government estates, and
for this and other species, the proper locality, soil, and climate
have yet to be found by actual experiment. Some notes. on
C. calisaya cultare will be found in Appendix C.

Experience has also shown that certain varieties of the red and
crown barks are better growers and freer alkalojd producers: than
others, and natural hybridisation has produced forms of plants
which in habit of growth surpass any of the distinct ‘species,

;t;lﬁ’ izzr.ne of these have proved to be remarkably prolific ir

The Committee of 1874, in alluding to this subject, remark i~

“We would advise that the whole question of artificial hybridisatiol
ol promising species ghould be carefnlly worked out by the Superin
. tendent and Quinologist in intimato communication.” s

.
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And in their conclusions, the Committee sum up the question
as follows :— '

> * L 13 i . . . . hat
“ Thy hybridisation of species of chinchona is a phenomenon t
brings s yto the threshold of a new department of inquiry a‘gd
research, which might be profitably entered upon by the scientific
officers entrusted by Government with the progress of the experi-

mental culture of the chinchonas.”

- . . 3 ! f 2nd .
The late M=, McIvor in Lis last communication, No. 91 o
August 1875 made to Government, makes the following state-
ment in regard to the subject of hybridisation :—

‘s io olants
“ Selection and hybridisation has secured for onr domestic p

those wonderful impzovements which now make it d}ﬂiculg to fec‘o;‘id.
nise in our large and prolific grain, in onr fine fruits atz sf ‘c;:, d
flowers, their worthless progenitors. Chinchona belongs & tri Soo
Plants highly susceptible of improvement by these m?a.llésés .y
soon as onr plants flowered, or early in the spring o > L made
vigorous attempt to attain this object. The result was t ﬂ’m 06
a number of hybrid seedlings were produced. Ameng thesewera
distinct varieties, possessing remarkable vigor od gﬁ:v e
selected, and the weakly growing plants dexsi;royei.l e elected
varieties were planted here and there in every way, Soil, exposu o &
elevation available. Under all these conditions our nev;i ?edistixg:
maintained that remarkable vigor of growth which ath.rﬁ listir
guished them. * * Circumstances soon arose Wwhlc dcced s};
indicated that under certain conditions these seedlmgshp:o. n :hese
bark of great value. * * Evidence was .also clear t. a.d in ese
vigorous growing hybrids we had secured in & marked degree 1
good qualities of both parents.”

We are under the conviction thst great results .mlgz{ &:e
“expected from a steady perseverance in sclen:(liﬁc expe:;‘ ont the
culture, and that Government alone can afford to wo s they cen
Problems stil! unsolved, and with their secufed succes y can
afford to do so without drawing on the public purse.

We have in conclusion to sug%est' that té\e exlgzl'“;fn;ﬁ:
culture should be systematic, met odical, and prolong

Many years, and that the resqlts obtained,t;vh:i:efx‘; rsiﬁc;e;see:egz
ilures, should be made public from year _015; o dor b e

of private cultivators. It is in this directl o oonodiy
e State may yet hccomplish great things in establishing " eg

ad productive varieties of p &nts:l m'l;er?ils:s avlel iTltgg:smd »
Impetus to production, so that the des: entiful and moderately

the subject may be best attained, a pl‘
cheap fe{)rifuge }f’or India and the world at large.
?

Al
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_OVeach species ?

APPENDICES.

APPENDIX A.

Questions relating to Chinchona Cultivation put to Dz. Kine by the
Chinchona Committee, and his Replies thereto. _

GENERAL.

Question.

o What species of chinchona are cul-
Wated on the Bengal Government
eStates, ard what number is there

»

Have you aﬁx experience of
hy.b"id% and if yso, what is your

Pigion'ag to their productive quali-
Ues "in respect to alkaloids.? .
« o . )

g‘

. Ansyer.

At 31st March 1877 the planta ¢
the Sikkim plantation were ea
mated as follows. Only plants per-
manently planted ont are given;
nursery stock is excluded :—

Cin. succirubra. 8,286,000 ( These are the
* 854,500 § . only species

s Calisaya ...
» 8nuansmed I actually

hybrid . 21,000 { cultivated.
{These are
mere relics
. : of past cul-
Cin. oficimalis... 25,000: tivation:
» tmicrantha. 20,000 ?hgsg eth:ej
» pohudiana. 5,008 species is
being pro-
psgated

now.

There is in our plantation both °

amongst W atis -and caltsqya, and

to a less degree amongst succirubra,
s groat variety of forips; to what .
extent these are the result of sport-
ing, and to what extent the resulf of
hybridisation, I am not prepared to
say. . I do not myself kmow of a

' sinyéie form of chinchona of whick the

to’ . Qi  varistics-of - calésays, which analysis showed to
e 316t March a nambex of the var o '

el

- % Sing :
? q Poox bark, have been uprooted-: Fhese will bedad?etod}n,next B .

.

-
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Question,

Are yon of opinion that valu-
able varieties may be produced by
careful hybridisation ?

\

Answer.

exact parentage is really known.
Many forms are set down'as cprsses
between such and such variat.ons or
species; but the absolute origin of
any such has not, as far as 1 know,
ever been demonstrated.

As  officinalis (condaminea) has
been a fuilure with us. I need say
wothing abont the value of the barks
»f any of the varieties. The vari-
wions of succirubro are found to be
wssociated more with differences in
growth than with differences in value
of bark.

Of various forms of calisaya we
have had considerable experience in
Sikkim.

Our calisayas were originally raised
from a portion of Ledger's seed
collected in Bolivia, and from seeds
obtained from Java. Our calisayas
were all planted in a patch by them-
selves, and amongst them are recog-
nisable about fourteen distinet forms.
Some of thege vary quite as much in
appearance from each other as does
conduminen from succirubra. The
bark of each form has been analysed,
with-the result of showing that only
three kinds have good bark : one of
these three is the celebrated variety
known as Ledgeriana by the Dutch.

The only form of chinchona in the
plentation which we recognise as 8’
hybrid and which we have found on
analysis worthy of attention, is one
which sprung np at a place where
officinakis and succirubra are planted
near each other. Thig partakes of
the appearance of both these species,
and is presumed to be a cross between
them. Onanalysisits bark was found
1o be rich bothin total alkaloid and
in quinine. It is, moreover, a free
grower, and affects higher altitudes
than succirubra. We are therefore
propagating it as fast as we'tan It
appears in most of our returns as an
unnsmed hybrid, and in some retnrns
a8 chinchona sp. ignota. ‘

In selecting forms for cultivation -
we guide ourselves by analysis of :
wth. We: -
have never practised hybridisation. .
The recent observations of a German y
botanist (Herr Kuntze), who mnhﬂ‘;‘é

bark aad by habit of
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Question.

. |
LE e
NEORE I

Have any analyses been carried
out with the view of ascertaining
the influence of

(a) Elevation, \ (¢) Light,

(b) Exposure, | (d) Temperature,
on the production of alkaloids in the
bark of the chinchons under your
charge ?  If so, will you kindly favor
the Committee with the available
information ?

Can yon furnish the Committee
with the resulte of any analysis show-
ing the changes which take place in
the amount and relative proportions
of the alkaloids in the chinchona
barks acgording to the ages of the
trees ?

Have you any facts to show that’
after a certain waste or degradation
of the alkaloids takes place, as
pointed out by Mr. Broughton, and
if so, at what period of the life of the
tree does this process commence ?

What is the average percentage
of alkaloids in the Bengal red and

.crown barks respectively, viz.,

{a) Red stem| () Crown stem
bark. - bark.

‘Red root bark.] Crownfoot bark.

Red branck | Crown branch
bark. bark.

What are the relative proportions
of the several alkaloids in 'the Ted
and> crown root barks under your
charge ? .

Does your experiénce lesd yon-to
presume that manuring and -carefal
cultivation generally will bgve any
influence in increasing the. amount or

Answer.

lately both the Java and the Sikkim
plantations, lead me however to
believe that carefully conducted
experiments in hybridisation might
lead to valuable results. Such experi-

' ments wounld necessarily extend over

many years, and would require to be
conducted by a person of scientific
training thoroughly conversant with
the practice of the higher kinds of

. gardening, and to whom almost no

other duty should be entrusted.

I have no information on these
points beyond what may be con-
tained in Mr. Wood's published

reports, which are no doubt in posses.
sion of the Commission. ¥rom 4 to
8 years, age has very little influence
on the alkaloidal constituents of bark
either as regards total comtents or
composition. )

For . #ccirubra the question is -
answered in the tables given 88 a
foot-note on page 48 of my Chinchona
Manual. )

°

Beyand the fact that red root bark
is rather richer in total alkaloids than
stem bark, and that it contains rather
2 larger percentage of the alkaloids *
other than quinine, I have no figures
to enable me to answer this question.

' Manuring does not appesr fram

our experience to increase the avnount
of alkaloids in red bark, but it

.improves the health and increases the
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Question.

altering the kinds of alkaloids
produced by a chinchona bark ?  For
instance, do you deem it possible to
increase the amount of alkaloids
generally or of quinine specially in
red barks by such expedients ?

What are the respective ages at
which you have found it most econo-
mical to harvest the bark of yonr

tress ?
{a) Red bark.
(b) Yellow bark.
(¢) Crown bark.
(d) Grey bark.

What is the average yield of bark
per tree of
Red
Yellow
Crown
Mo wha
80 what is the average.wi
tree of stem, root, and %ﬂlﬂbﬁi
by the uprooting system ? -

(a) by coppicing ?
(¢) by uprooting ?

Of the two systems of harvesting
bark in Bengal, viz., coppicing and
uprooting, which do you consider the
most economical ?

+ With reference to coppicing, what
experience have you—
(a) Of the frequency of 5 crop
under this system ?

Answer,

growth of the trees. And analysis
proves that the berk of quizkly
growing healthy trees is alwgys ficher
in alkaloid than that of nted or
sickly trees. The effect of manure is

‘therefore to increase the alkaloid

yielded by an acre of trees. The good
effects of Ligh cultivation other than
manuring are undoubted.’

I can answer the question ouly

* for red barks. After various crop-

ping experiments, and after consid-

ering the information afforded by

analysis, I have come to the conclu-

sion that red bark should be treated

as an eight or nine years’ crop, and

on that principle the Sikkim plan-

tation is now being worked. Analysis

shows that up to eight years red

bark does not deteriorate; it also
goes to show that after that it does

not improve, and not improbably
does deteriorate. By their eighth
year, red bark trees in Sikkim
appear to have reached their full
growth. After that their growth on
the whole begins to flag, and not un-
frequently they die. On the whole,
therefore, I conclude that eight, or in
some spituations nine years is, for
Sikkim, the safest age to take as the
basis of a working plan.

I regret that I cannot answer
this question, as we do not work by
the tree but by the acre. In the
appendix on page 6 of my Annual
Report for 1876-77 will be found the
yields per acre of root, stem, and twig
bark on both coppicing and uprooting
systems. And on page 8 of the
report for 1875-76 will be found
similar ﬁﬁurea for that year. )

My experience is not yet suffi-
cient to enable me to offer an absolute
opinion as to the relative merits of
the two systems of coppicing and
uprooting. I am, however, rather
inclined to believe that complete
coppicing will ultimately prove the
more advantageous.

~ With “reference to - coppicing, 1
am not yet prepared to say (a) how
often # tree may be coppiced : I know
of no experience as to how the cop-
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Question.
(2) Of, the quantity of bark that
"~ can bu thus obtained as
scompared with that from
land planted with seed-
lings ? ,
)

]

" Answer.

pice of red barks itself bears coppic-
ing. > (). There is no actual experi-
ence s to the yield of tappice stools
of any given age as compared wi
the yield of uncoppiced trees of a like
age. But we know by experience
that a coppiced stool bears shoots
varying in number from two to ten,
- and that each of these shoots is when
one, two, or three years old, as large

s or often larger than a seedling tree

. What rience haye you of
mphnﬁﬁsmon which wcrop has
been taken by wprooting the trees ?

"of equal age. My own belief is that

thee?'ieldagbtaimble by working an
acre of stools by coppice over eight
years will far exceed the yield of an
acre of trees remaining non-coppiced
and finally uprooted at the end of
their eighth year, The reasonable-
ness of this is at once apparent when
it is recollected that a' coppiced stool
is provided with the root system ofa
tree, and that the shoots have & cor-.
respondingly large supply of nourish-
ment bronght to them. A seedling,
on the other hand, has to make its
root system for itself pari passu with
its general growth.

No kind of partial coppice is, in my
experience, of any wse. Coppicing
must be complete, or' at most only a
few standard trees per acre may be
left.. The shoots must be treated as
seedlings, and the land must be kept
as clean -as for new planting. All
vacancies can be made np with every
condition of success. The bark of
coppice shoots is quite as rich as, and
often richer than, that of yoang trees
of the - age a8 the coppice.

the same land with
red “the same year as red
barks have been. uprooted, results at

. first in many death vacancies. Iam

now trying in Sikkim the results of
replanting one, two, and three years
after uprootal, but as yet I have no

reliable experience to offer.
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Purther Questions submitted to Dr. King.

Question.

Will yon kindly favor the Com-
mittee with such information as yon
possess in regard to—

* (1) The extent of private chin-
chona culture in Sikkim ?
(2) The present condition of
private enterprise ?
(3) Your opinion in regard to
the future extension of
private cultivation P

¢

]

Answer,
_There was never more than one
private plantation in Sikkm entirely
devoted to the growth of chinchona,

.and that was and is still owned by

the Darjeeling Chinchona Association.
But in several tea gardens i the
district, patches of chinchona (chiefly
succirubra) were put out some years
ago. And in these and other gardens
avenues of succirubra trees were
planted along roads. The Chinchona
Asgociation’s plantation was brought
up to 1,000 acres, but the patches in
private gardens nowhere extended to
more than 30 acres, and that area
wag probably reached only on the
Tuokvar Company’s estate. In the
other gardens 1 shonld estimate the
average number of plants at probably
20,000 each. Some two years ago,
the Chinchona Association decided to
abandon the cultivation in favor of
ten, and with that object about 200
acres of red barks were uprooted and
tea was planted instead. The bark
from these 200 acres having reached
the market at a favorable time,
brought a good price,* and this
apparently induced the majority of
the managers of tea gardens on which
there were any chinchona trees 0
uproot their trees and send the bark
home. To such an extent was this
done, that in only two or three out of
sbout ten or twelve gardens that
carried any chinchons trees, do any
trees now remain, (2) I do not know
of a single garden in Sikkim (except
the Government plantation) on which
chinchona has been planted for severa
years. The feeling in the district 18
all in favor of tes and against any
other kind of cultivation, andfl 40
not believe (3) that chinchona s # all
likely to be planted anew on any
private garden in the district. InmYy
own opinion the price of red bark—
the only species easy of cultivation

* We toali ) . "
note that Darjeeling barks of fair quality fetched in the Londop market in 1877

from i'it. 8d. to 4s. per pound,

Question.

The Committee will be glad to
receive your opinion in regard to the
general condition of the Government
estates as to—

(1) The system of cultivation
followed ;

(2) The present condition and
fature prospects of the
estates ; :

(3) The system of harvesting

+ bark

"and any other points of importance

noticed by you in your recent visit to
the estates, which the Committee
may have to notice in their report to
Government.
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Answer.

in Sikkim—is certain to fall when
the large number of red bark trees
planted in Ceylon and elsewhere come
into bearing, and it is too late in the
day now for private planters to plant .
red barks with the hope of good
financia) results. The case is differ-
ent with crown and yellow barks,
which have nowhere been largely
planted and which are in steady
demand as sonrces of guinine, whereas
red barks are for the most part
nsed for the manufacture of pharma-
ceutical preparations and not as
sources of quinine. I think the
Bikkim planters are probably right
in their determination not to extend
the cultivation of red bark.

(1) The present system of culti-
vation seems to me to be very good.
The estates are on the whole quite as
free from weeds as it is necessary for
chinchona plantations to be, and the
weeds present are for the most part
annuals that are easily uprooted.
Some parts of the Dodabetta estate
are in my opinion too clean, as on such
steep slopes the continnal removal of
weeds cannot fail to encourage loss
of surface soil by wash. In a few
spots on all the plantations there is &
deep-rooting perennial grass as a
weed : this should be dug out, as it
visibly affects the health of the trees.

(2) The present condition ~ and
fature prospects of the plantation are
very far from uniform. Some pieces
both of red and crown planting
appear tp me to look very well indeed ;

_ o in  good leaf, are com-

from ﬂ?wer and seed,

at girth fair 1, and
arly and close er. 1

have seen nothing in any priwéte chin-
chona plamtation better than alarge
tch of succirubra in the Napier
estate or than the fine piece of the:
game species near the Neddivattam

~ jail. Some patches of crown bark on

Dodabetta are also very good ingeed,
and the only bit I haz geen todl(::t
them is a.corner of crown bark plant-
ing near the writer’s honse on the
elbeck estate.
On the other hand, there are some

'very poor piecos both of red and
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Answer.

crown planting on sll the Government:
estates, and here and there, even ,in
the good patches, there are scatter<d a
good many weak, sickly, and stunted
plants.

- Patches both of ¢rown and red
barks stand on land which sbould
never have heen planted. It had ori-
ginally been grass-land, and, although
not by any means devoid of humus,
the surface soil is infertile stuff-
Moreover many of the bad patches
are much exposed to wind. In all
cases when exposure 10 wind and poor
soil are associated, the trees—both
red and crown-—are in my opinion in
a hopeless condition, and the best
thing to be done with them would, I
think, be to root them ont so as to
secure, without further loss of time
and money, what bark they now
carry. It is perfectly clear that
red bark trees camnot, even when
planted in good soil, stand wind,
and this should be borne in mind in
all future planting. Crown barks,
though much. more tolerant of wind,
should not, in my opinion, be plented
in windy spots. Crown barks get ob
fairly well on grass-land if it be shel-
tered, but red barks do badly on
grass-land in any situation.

Besides these hopeless patches,
there are a good many bits planted
with red barks, where the trees are
doing badly simply because the eleva-
tion is too great for this species. On
such spots the red bark should, I
think, be uprooted, and crown barks
shonld be planted in their place.

There are, ag I have said, besides
these patches, ncattered trees all over
the plantation which are clearly in
bad health, and, bearing in mind that
in proportion to the vigor of & tree is
the alkaloidal richuess of its bark and
that the bark of » dead tree contains
abeolately no alkaloid, T would, with-
out further delay, uproot all guch
trees. I wonld, moreover, suggest
that it be made s standing rnle on
the plantations that as soon as trees
show any gagns of dying they should
be nprocted forthwith. i

80 much for the bad bits of the

plantations and for the unhealthy

Question.
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Answer.

trees in the good bits. But if the
~ good bits be looked at carefully—and
especially from s little distance with
a glass —there will be perceived in
‘many parts of them an evident defici-
ency in health, as indicated by the
enormous amount of flower and seed
carried by the trees, by the scanti-
ness of their foliage, and by its. pale
green and often almost yellowish tint.
The heads of & nnmber of trees, inore-
over, are seen to carry many dead
twigs, while the tops of some are
entirely dead. These appearances for
the most part coincide with the areas
of the plantation where the trees have

" been barked, and they are most mark-

ed where barking has been done
oftenest. There are on the Neddi-
wattum plantation a good many trees
which have not been barked: these
stand for the most part separate from
the barked trees, and the appearance
of barked and unbarked trees cannot
b compared so well as on the peigh-
boring private estate of Balmadies -
where there is a fine bit of red bark
planting, on which three-fourths of
the trees were coppiced from three to
five years ago, while the remaining
fourth were once, partially barked and
mossed. On Balmadies it is easy to
distingnish .at a distance, and by a
single glance, the old and barked
trees,—the heads of the coppiced
shoots being densely covered with
leaves of a good healthy green, and
carrying no dead twigs and but little
flower and seed. .
Tlipss earances, together with
general@fysiological considerations,
led me't0  the conclusion that, al-
though the barking process  advocat.
ed by the late Mr. McIvor may be
practised to the extent of removing
the entire bark of a tree onae, or one
and & half times, or in some cases
even twice, yet that it does in the
end begin to tell on the general
health and vigor of the ‘tree, and, if

, pursued long enough, will most.

undoubtedly kill it. Tn order to test
the general truth of this conclusion,
Dr. Bidie and T had three crown
bark trees uprooted on Dodabetta.
The first was a tree that had been

8
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once barked, and that was evidently
much affected in health; the serond
was a tree that had been barked once,
but which appeared as healthy and
vigorous as any of its fellows that
had received exactly similar treat-
ment as regards barking, and which
might in every respect Le taken as
an average healthy mossed tree; the
third was a tree that had been cop-
piced at Mr. Broughton's instance
five years ago.

The roots of the first two trees
were a8 regards extent and healthi-
ness much the same, the wood and
bark of the root in both cases appear-
ed to be healthy ; but the extent of
the roots and especially of the root

fibrils was small. The root of the’

coppiced tree was almost twice 88
large, and the root fibrils were
greatly more abundant, and there is
1o doubt that in general health and
vigor the root of the coppiced tree was
far superior to that of the two mossed
trees.  Barking thus appears to affect
the entire tree. Judging from the
appearance of the raots of these two

_ barked trees, there was nothing to

prevent good coppice shoots to be
thrown from their stools had they
been cut down, and part passu Wit
the growth of such shoots, the roots
would probably have increased in
s1ze and vigor.
. With reference to the foture work-
ing of the plantation, I think it of
the greatest importance to put to®
practical test on a sufficiently large
scale, the behaviour under coppicing
treatment of trees that have been
frequently barked, and which (presu-
mably from that cause) have become®
clearly deficient in health and vigor:
Coppicing has never had a fair tria
on any part of the Nilgiri plantations
It has hitherto been %10“(;; in a rad
unworkmanlike manner, and @p b
far too small a scale. In Sikkim)
find that only clean coppicing.is ©
. 8ny use, partial coppice being, O
account of drip and shade from the
standing® trees, an utter failure.
am uot prepared to say (witho¥
' €Xperience) that a similar plan W3
answer quite as well in the Nilgi¥

.
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Answer,

which have a drier and by far more
windy climate than Sikkim. But I
am quite sure that the large propor-
tion of failures in the few coppiced
trees to be seen on the Nilgiris is
due to the stools and yonng shoots
having been exposed to dense shade
and much drip, as well as to the trees
having been cut at a bad season and
too high from the ground. In future
experiments coppicing should be
done at the season when the trees
are most at rest, the surface of the
stool should not be mach above the
level of the soil, and at least 5 acres
should be done inone place.. After
coppicing, all vacancies should be
filled up withseedlings and the ground
should be cultivated as highly as if it
were, planted entirely with seedlings.
When the coppice shoots have begun
to appear they should, if top nume.
rous, be thinned out, and, as they
grow, a little earth should be gently
heaped round the collar of the stool,
so that the young shoots may root
into it and be supported agaiust the
wind. There is enough coppice at
Neddiwattum and on the Balmadies
estate to show that red bark trees, if
cut while yet bealthy, will coppice
freely on the Nilgiris, and on Doda-
betta the few crown bark trees that
were coppiced prior to barking have
done well. I think it may therefore
be assumed that healthy red and
crown barks can be coppiced success.
fully. I am also of opinion that
trees of both species may also be
coppiced successfully, althongh they
have had the whole of the original
bark previously taken by McIvor's
process, or even though they have
also had some of their renewed bark
so taken, provided they are not
visibly in bad health from that or
any other cause. The only doubt is
in the case of trees where, as above
described, the general health appears
to have been weakened by barking
and mossing. And this doubt should
be set at rest by experiment without
further delay. If it turns out that
such weakly trees do not coppice
well, I would uproot them and thus
secare all the bark they now bear,
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Answer.
for I feel pretty sure they bave
already begun to die, aund after they
get into hopelessly bad condition
their bark will be useless.

(3.) As to harvesting the bark, the
mossing process does not appear to
affect the health of the trees, for a
time at leagt, and as renewed bark
brings a very high price, 1 do not see
why the two plans of mossing and
coppicing should not be combined,
trees being barked, say, to the extent
of their original bark and clean
coppiced when the latest taken half
has been completely renewed. At
present the plantation is worked
purely on the mossing system, which
appears to me to have the disadvau-
tage of affecting the health and (as
I fear) of ultimately killing the trees,
besides which bark of the second and
third renewal is thinner and less rich
in alkaloid than that of the frst
repewal ard than original bark:
moreover, cases of failure to renew
are by no means unfrequent. The
gystem also appears to me to have
the very serious objection that by
it one works in the dark, To be
cropped regularly and at the same
tinie to be mainfained in efficiency,
every plantation must be worked with
some kind of ides, however rough, o
the real amonnt of its mean annual
yield. Of the actual mean annual
capacity of yield of the Nilgiri planta-
tions, under the present system,

“absolutely nothing is known.
If it be decided to ‘introduce cop-
" picing as the complement to the bark-
ing and mossing ' system, the first

" step will bo to convert the area that

, Ma!{een“)oxiggse gndér the latter into
coppice. This will require to be done
Jnflwtout:z; the most sickly pieces
being n in hyhd first. The

" uprootal of the thogon?hly bad patches

treated of in the esrly part of this
memorandum’ “might,: f thers® be
scarcity of labor, he deferred until
the most sickly patehei: of bdrked

trees have been coppiteds: Phe con-
tho

version into coppice.of
areas will be a ‘work, ;
daring the. time: the" obey

2/in the

working of the phntatan !§~5eing

or mossing, or a combination of both, should not therefore, I
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N ‘ carried throngh, the annual yield of
" : * - bark will vary in amount ; but this is

. unavoidable. After the conversion

"~ has been effected, the plantation

. should be worked on a regular plan,
and for this purpose it should be
divided into bﬁcks. '

) ' (Signed) GEORGE KING.

NOTE BY Dz. KING. |
ittee, I append a fow

In compliance with the invitation of the Comm:
notes on points not asked in the preceding question. ,
1. It ahonld be borne in mind that C. succirubra is to all appearance a
short-lived tree, and the trees that remain unbarked on the Napier estate
and elsewhere should not be looked on as good for many years. Coppicing
think, be too

long deferred for these trees.
2. In all future planting a closer planting distance should be adopted. I

find 4 X 4 feet (giving 2,722 trees per acre) the best distance for Sikkim.
inchonas grow much faster during the first three or four

Closely planted
years than widely planted trees, mainly from the mutual shade and protec-
tion which they afford each other. As scon as the plants appear to be too
crowded alternate lines can Je roofed out (coppicing so close is useless), and
at a later dute alternate trees in the same line can be taken, leaving the
plantation 8 x 8 feet. ;

3. In order to secure good unhybridised seed, patches of selected trees
ghould be planted at a distance from the plantation—on the west side of the

‘hills for example—and from each other. Thess shozld be well cultivated

and cared for; and should be kept as seed trees.
4., Tt is well known that chinchonas are prolifie-in varieties which vary

- greatly in appearance and in quality of bark. The plantation should be

carefully gove over, and botanical specimens and samples of bark should be
collected from emch variety. Each tree thus collected from shonld bear an
indelible wumber fixed to it. A list of such numbered trees should be made,
and their position should be indicated on a map. - The botanical specimens

from each of these trees should bear the same nummber as the tree itself and -
so should the. sample of the bark. The latter should be carsfully analysed.

Varieties thas pro'?a to have bad bark shonld be ruthlessly uprooted, and the
cultivation of wvgrieties that prove on - analysis .to have really good barks
should be-most energetically carried on. Allfuture replanting and extension
of the plantations should be made to as large an extent as possible with
such varieties only, - . . : .

5 I think calisaye i worthy of more attention than it has hitherto
recei¥ed on these plantations.: The little field of calisayas at Neddiwattum
contains 14 varieties.. - 8ome of these I know to have poor bark. Analyses

shouldl, I think, be made of bark of all 14 species. The bad shonld be
ted ; gnd a well sheltered piece of abola land

" nprooted, the good pro
I lower than Neddiwattum and calisaye should

shquld be selected a aal Io
bo. trled there. It is a spéview which affects warmer spots than succirubra,
gi)the year round.

' an‘d‘ wl:iqh requires a climate -not only ‘.m but moist a
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APPENDIX C.

- 0

© L]
Dorme the progress of the investigations of the Committee, they expressed
a wish that Dr. King and myself should visit the severa] Government
chinchona estates, and while thas engaged we embraced the opportunity
of seeing the chief private plantations on the Nilgiris. The, following notes
were made during these visits, and all the important parts of them were
read to Dr. Kiug, who agreed generally in my conclusions. I have omitted

such points as are specially noticed in the general report. The subjects
noticed in these notes are as follows :—

Neddiwattum plantations—present state and fature prospects.

Pykarah do. do. do.
Dodabetta do. do. do.
Yellow barks.

Grey  do.

Bupply of seeds and plants to planters.
oppicing and mossing.
Hybridisation.
Valuable species of varieties of chinchona deserving of attention.
Decline in the amount of alkaloids in Nilgiri barks.
Appendix to Notes on Dodabetta estate.

NEDDIWATTUM.

The trees on this property consist practically of red and crown barks, the
grey and yellow barks having for the most part died out. Of the red barks
there are several varieties, the most notable and common of which are the
ordinary form and another with somewhat more pubescent and less corru-
gated leaves. The latter seems to be a very vigorous growing and hardy
variety, and we noticed that it has been extensively cultivated on the
Devashola estate. The red barks planted in 1862 are on the whole
healthy. Most of them are flowering and seeding very profusely, and as
even their leading shoots are bearing fruit, I think it probable that they
are not likely to grow taller. Some of them have been barked six times:*
which shows how tolerant this species is of the operation; but from t* 4
present appearance of the trees I deem it certain that this system of
cropping can scarcely be continued longer with safety as regards . ost
of the trees.” The red barks of 1863, 64, 65, and 66 planting are .oftly
all good, and those on the lower parts of the property, especially wear
the jail, very luxuriant. Some of the later plantings of red bark, such

# As my views regardiug the appearance of the trees differ somewhat from those of
Oaptain Campbell Walker, this may be dne to the fact that wo inspected them at &
different period of the year, and that I have seen them oftener and probably watched
their appearnnce more critically than he has done. I may also mention that the views

of Dr. King as to the appearance of th® older mossed red barks are identical with my
own.

\

igorous
_»-of the “avenue ” are larger and more vigorous,

. red bark trees being re-barked, a
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i i he Napier estate, are very ﬂourishiqg, and as
astt}:ic::;enx‘; tgg;:vw:lf:t oifa:t;dency Pto run to seed and the declm.e in the
¥:1i o which is .observable in the older irees after repeated barking. On
theugNo. 2 Dennison, the more westerly Yart of the property, the red
parks are much exposed and have not done well, the trees being small
in size and showing a great many blanks. KEven the crown barks on
the upper portion are dwarfed, weather-beaten, covered with lichens, and
have & thicly outer coating of dry cracked bark. The red barks on this site
might be ngrooted and cropn barks substituted. On the grass-land on the
Napier estate t0o the red bark trees have proved a failure, and my recom-
mendation is that they be rooted up and crown barks planted closely, say,
at the distance of 4 X 3} or 4 x 4 feet. Speaking generally the crown
barks on all the higher and more sheltered parts of the N_eddlwa.t;tnunil :
property have done well, but from inacquaintance with their habit of growt!
when first introduced, they have been planted too far apart. In .n(;ogtlcas.elli
we might have had nearly double the number of trees on the lg;roun . wxd
allude to the yellow and grey barks, and also specially to the mossing an
coppicing systems and their effects on the trees further on.

PYKARAH ESTATES.

WOOD ESTATE.

” whi f the
“ ayenune,” which leads from the upper part o
1 ’ y barks. Those at
; he lower sections, are mostly red and crown ¢
Eg‘opﬁrfyef‘o:ng c())f the avenue evidently suffer greatly .froz.nhtbe wllzndl;
o EH the red barks. They are also densely covered with lichens, }:v wt
o 1l - happens when the trees are much exposed to tht:l 1sonf. ~w::s
G soon, d are not thriving. The trees along the middle and lower pa
et tyon from bem% in a less exposedl
i have failed to renew their bark properly
sitnation. Many of them, however, I now their bark properly
i . This may possibly be due 1n pa imprope:
undeir ﬁl:ﬁ(!ﬁ;)s:;ng’:y:s?::e is 80 dist.a.{:t from the Asg:sta.;lt, -m:etr;ntendqn:
:lvll?g llzves at Neddiwattom, rqn_deringAl:’; 311]1;1:0 tﬁmpowof :’!112 ‘?1; bim % "evxv?:g'
the necessary persons supemsloza noticed that the renewed barkl;lt:lltho:gbl;
i kably thin. The specimens we saw conld not
o Ole)(i-’lﬁ:vsellt"iﬁlg; an izyxch in thickness. It will therefore the: g:x::
bo very light g cx:;g wmlelfitk‘le}ytg:m;re?;:rs %irfing ht:d failed to
i aces left by the bad fail
]mmces';hesdizntulttli:dc:ndition, when deprived of thg remunxr;%'s:;lc;;sh%f
bask, mast inevitably perish. They should therefore either be loft inta
zoa:er"e?::ith a complete coating of bar%n:z;hoopgﬁeg& ste?n s:;v: r;og; ng:;y-
barks at tho lowar part of the avenu%arks plxted along the edge. of the

i ellow | _
::%;mg‘ 1xl-gal‘ft,i.Mﬂ’lthat;l;oha'a.vfee:ll{\msumed a bushy habit and are dying back at

the m;d of the young shoots. . i

The trees along the

three ye:
more than on

4 HOOKER ESTATE.

The land in this property is all somewhat high na:;d tl?:ypo::g’ :?;) :: uas 1:11113
the red barks have not done well. In some hri:r ey aithor orons and

: here are large blocks m whic! :
K::Lg;r;v;'x;egu: 1l;m‘:hy habit. Here, in some cases, a8 at Neddiwattum, the
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trees show a great tendency to run to seed. Large numbers of the stunted
and bushy red barks might be uprooted and crown barks, thickly planted,
substituted with advantage. The crown barks thrive here, better’ than the
red, but, as in the other plantafions, have been planted too far apart. This
could only be remedied now by coppicing aud planting between the rows,
a8 young trees planied under the shade and drip of the older ones never
thrive. I consider the site of this plantation too high and exposed for red
barks. The grey barks in shady ravines have grown better ard look more
healthy than on any of the other estates, so far as I have seen. ,

DODABETTA. .

Asg this property was inspected by the Committee in their official capacity,
my remarks will be brief. The trees on this estate may be said to be all
crown barks, as the other species are few in number. On some of the
higher and more exposed parts the chinchonas have agsumed a bushy habit,
and are not likely to increase in value. To save further expense in culture
the plants in these patches should be uprooted and the ground allowed to
revert to grass. Some of the older trees which have been repeatedly barked,
a8 well a8 others with o southerly exposure, are beginning to flag and exhibit
a somewhat sfckly appearance. ~ The remedy for these would be to coppice,
and when this is done to plant young crown barks between the rows of
stools, as the ground could carry twice as many trees as now exist. From
the appended notes* regarding a series of trees carefully examined by Dr.
King and myself, it will be seen that one of these semi-sickly trees, No. 1
A, had a perfectly bealthy root, and would probably have yielded good
coppice shoots. We also re-coppiced 3 of the 50 trees coppiced in 1878 with
the view of ascertaining the yield of bark, and the tolerance of the stools
as regards a repetition of the operation. Detailed information regarding
our observations will be found in the annexed notes under No. 1, No. 2, and
No. 3, and the stools should be marked with permanent labels bearing these
numbers und their futare progress carefully watched. It is perhaps searcely
fair to draw rigid conclurions from the results of this experiment, as the
trees were originally badly coppiced and cut down at a wrong season ; bub
so far as I am able to judge, crown bark coppice shoots on Dodabetta will
require from 7 to 8 years to reach the stage at which they can be economi-
cally re-coppiced. The average yield of green bark per stool in this case
was 5} 1bs. + In appended notes, under No. 4, there will be found remarks
regarding a tree coppiced in 1873, which we nprooted with the object of
ascertaining the influence of coppicing on root development. The results of
our examination were so far satisfactory, as they show that when coppicing
is successful it induces a remarkable increase in the size and number
of the roots of the plant. The root development in the case of this stool
was much in excess of that observed in No. 1A, a semi-sickly tree, and ever
of that of No. 5, a healthy tree of.the same age growing in close proximity
to the coppice stool. The yield of bark from this tree was coppice shoot
6 1bs., roots 5 lbs,, total 11 Ibs, The uncoppiced tree referred toss No. & i1
appendix was uprooted partly with the sim of ascertaining the yield o
bark frotn a healthy well grown tree as countrasted with the return froin th
semi-sickly tree No. 1A and partly with the view of being able to compar
its root-system with that of the coppiced tree of the same age, growin
under precisely the same conditions. As already atated its roots .wer
inferior in size and pumber to those of the coppiced tres. Both this tre

i

" @ See page 70. ot '
4+ The whole of the figures in this paragraph refer, of courss, to green bark.
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and that referred to as No. 1.A were planted in 1863, and each has been
barked once. Their yield of bark was as follow when uprooted :—
No. §,

’ No. 1- 4 ‘
a semi-sick?'y tree, ° ;::‘LFE ytrv;:.ll-
Th. _ .
Root bark ool e 4 4
ofStem o 7 10
QBranh L e v, 4 9
Total ... 15 23

It will be obgerved that in both instances the weigh(': of the root-hark was

the same, but that the healthy tree gave eight pounds more of stem and
branch bark than the sickly one. The yield of stem snd branch bark of

each tree examined was per anpam of it age as follows :—

Ib.
Coppice shoats (of Nos. 1, 2, 3, and 4) 5 years old (average) ... 1100
Semi-sickly tree, No. 1-A, 15 do. .. 733
Healthy tree, No. 5, 15 do. ... o 1:266

The following figures give the yield of root-bark in each Case per anpum
of age of the tree, viz., 15 years in each case :—

.

Coppiced root ... . 333
Semi-sickly tree, No. 1- ‘;2.66
. Cees . 266

Healthy tree, No. 5

For further particulars, see notes

Yestow Baks (Chinckona calisaya).—The number of trees of this species
now growing on the estates is stated in Captain Campbell Walker's'
report to be 532, but I am inclined to think that he has under-esti-
mated the number. . colisaya embraces a great many varieties, and it
is possible that he has classed some of these as bybrids allied to other
species. In one cormer of the Napier estate, on a sheltered dry slope, Dr.
)g;g and myself found no less than 14 varieties of the yellow bark, some
of which are very different in appearance from the fypical forms of the
species. In the absence of flower and fruit, therefore, it is not at all
surprising that Captain Campbell Walker should have regarded some of
these a8 varieties or hybrids belouging to other speciess There can be no
doubt, however, that the mortality amongst the yellow barks bas been
vory great, and that most of those remaining are in & more or less sickly
state. On a private property in the neighbonrhood of Coonoor I saw one
or two trees of this species in & mnch more vigorons condition than any
on -the Government estates, and another planter in that quarter’is abaut
to give the yellow barks a trial on a limited scale. It appears to ‘me,
therefore, that further experimenis shonld be made in the cultnuf® of this
very,valuable species, under conditions different, from those to which they
have bitherto been subjected on the Government property., For instance,
& small plot might be planted in some part of * Sim’s Park " at Coonoor,
where they could be careiully watched by Mr., Jamieson. I would also
suggest a small experiment in forest-land, in 2 sheltered ravine at an
elevation of from 3,500 to 4,000 feet, in the neighbourhood of Neddi-
vattam. These trials, Yogether with our past experience, would settle the

9

S
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question as to whether or not C. calisas . ]
: A 0 . ya can be successfully cultivated in
this part of India. It is reported that one or more plants oyf this species

are thriving in or near the D bt . !
permit of our inspecting tﬁemf’yﬂllﬂ District of Wynad, byt time did not

faig“: Btf)axs ((Zh.mchona micrantha, C. nitida, &c.)—The gre Barks grow
thato aﬂmﬁii‘“ :m o and then gradually die Gown. Mr. Rowson stated
mossing, buat w§ sa? 18 experience, they are intolerant of barking and
hills which had b W some on a private estate on the eastern side of the
as a commercial Ol'l'lie the operation fairly. This bark is not much valued
consumption of product, a8 it contains chiefly chinchonine. The principal
N themfgt‘ey bark is on the continent of Europe. It does not seem
SUPPLyy o SEE‘];TB, to continue the culture of species yielding grey bark.

in Tudia and Co 12 AXD PLANTS T0 PLANTERS.—The demands for these, both
and Neddivattaxyn sn, s,re very large and rapidly increasing. At Dodabetta
carried on to meet :ﬁ s are collected and the propagation of young plants
per ounce, and of pla o:se %emands. The price of seeds is at present Annas 4
R fficiont b h coverli);h nts Rupees 10 per thousand, these rates being considered
raising and packin ett}%lxpense of collecting and packing the seeds, and of
there are Sonfe sn g £ e seedlings. With regard to the culture of seeds
the vigor and m%%es %ons which [ have to offer, with the view of maintaining
tendency to cr}c))ss-by 0 d_Spemes. As i8 well known, chinchonas have a_great
an establighed fact r:f ing, and from past experience it may be regarded as
species are cnltiva.t’d'ab purity of stock cannot be secured when different
of seeds are chiefl o¢ o tho same neighbourhood. At present too the supplies
geries of years to{) cﬁ!lected from trees which have been subjected for a
been more or 1 arking and mossing,-by which their natural vigor has

088 impaired. To secure supplies of absolntely true and

healthy seed it 1d i
left intact as se:,v(;)-llln‘oc}:‘;}cgl‘?sﬂ,1 rable to have small preserves of standard trees

the risk of hybridisation.

the great French suthority Regarding chinchonas under culture, Weddell,

their ten on the botany of the family, says that, admittin
preservuggﬁcgftou?;: dn;-:e cross-breeds, “ if we attach{;ny y;Js.nport,a.nce to thge
recourse for thep o y o rg.ce, it is principally to slips that we must have
that plants raise}i) frpose of propagation.” There can be no donbt, however,
om seeds in the manner suggested, would be quite true

to species and pref i
involve less tr&bl:ﬁéee;;ezgfy respect, while their propagation would

[ Y

Copricix

exc]usivelyehgl:reggss?a'-‘The bark crop has hitherto been, I may say,
crown bark trees hay g Mr. MclIvor's mossing process. Some of the older
older red barks six t.e een barked and mossed four times, and some of the
of the operation bntlt&;as. Both species have shown a wonderful toleramce
affectod ¥he vigér iy ere are now obvious symptoms of the process haying
which have beon fre ¢ older trees. At the present time some of the’trees
such as less luxurim&u:l;?ly barked evince yarions signs of declining vitplity,
top and opper side sh oliage, great tendency to flower and seed even on the
Paratively thin. T oots, tardy x:enewal of bark, and renewed bark com-
renewal of bark on uf original estimate of the avarage time required for the
on the older trees is ossed trees was 22 months, but at present renewed bark
is often as thin th;arely fit for lifting nnder three years, and even then it

or thinner than natural bark. This slow rate of revewal and

and grown in isolated spots so as to be beyond=.

- with the coppiced trees there sre numbers whic
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the thin condition of the bark of course affect considerably the yield from
trees cropped under this system. One marked characteristic of the older
mossed vrees is the comparatively small amount of branches and Jeaves which
they bear—a deprivation which must of necéssity dipinish the vigor and
arrest the development of the plant.. Repeated observation also demonstrates
that the mossing process necessitates constant and intelligent supervision of
the laborers, and the results of careless manipulation are evident in some
of the less accessible estates on which it was impossible for the superior
officers to (rive the barking the necessary attention. Iam now of opinion,
however, that the mossing system is & good and economical one up to &
certain stage of the life of the tree. I would therefore in the case of both
red and crown barks propose to bark and moss four times, which would
secure one crop of natural bark, ome of mossed natural bark, and two of

-renewed bark. On the completion of the fourth stripping moss should again

be applied, and kept on till complete repewal takes place. At this stage,
that is before the trees begin to flag, I would propose to coppice. This
would bring in a third and large crop of renewed stem bark, as well as
gome natural stem and branch bark. As yet we have had little or no
experience of the ability of a mossed tree to throw up coppice shoots, but,
rovided the mossing system is not pursued too long, there can be no doubt
that the stool of the cut tree will retain its vitality and produce vigorons
hoots. In the case of the red barks too it is highly probable that it will be
found practicable to subject their larger coppice shoots to the mossing process,
and thus again secure further harvests of mossed and remewed barks. It
seems to me that this combination of the two systems of harvesting deserves
serious attention, and that a coppicing experiment on a block of the older
mossed trees should be carried out next dry season, when the trees are ab
rest and not likely to bleed.* As has been repeatedly pointed out by others
as well as myself, the trees hitherto coppiced have been felled at a wrong
season, snd the operation improperly done. The only approach to a fair
trial of the coppicing system was in the experiment carried out on the
Dennison estate in 1871. Two hundred trees were operated on, and
notwithstandingh various defects, all the stools with one exception survived.
The shoots o these are now vigorous and strong, and one of the largest,
measured by Dr. King axd myself, was about 20 feet high, and girthed 15§
inches at the height of 4} feet above the level of the ground. Nearly every
stool in this plot carries two or more shoots, and in most instances they are
so well developed at their lower ends, that nearly every trace of the old
stumps has disappeared. These shoots are, a8 a rule, much larger than trees
of the same age raised from seedlings would have been. Tam’of opinion that
the time has now arrived when these stools ought to be recoppiced, and, as
the experiment will be one of much interest and importance, it should be
conducted with the greatest care. It is farther desirable that & sample of
the coppice bark should be sent home for analysis. The opportunity might
also be taken to spare some of the larger shoots and subject them to the
mossing system. From an examination of the zoot of a coppiced tree,
referred to in the notes on the Dodabetta estate, it is evident that root
development is increased by the operation of coppicing. While at Neddi-
vahtam we had the privilege of seeing Mr. Rhode’s experiment in coppicing
red barks on his estate at the upper end of the Ouchterlony Valleys ghoota
have pprung very frecly from the stools in this case, and nothing could be

mors satistactory than their size and vigor atthe ;l)lresent time. Intermixed
have been barked and

) X

# This portion of my notes was read to Dr. King and he guite agreed with ‘me in my
views ns to the present state of the older mossed trees, and the propriety of combining ,

the mossing and coppicing systems.
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mos 1 3
canqs;:dé :ggé:iléag rf;;:l\ 1t)heﬂ(ippqsxte side of the valley the coppice shoots
foliage. B y the richer green and greater luxuriance of their

-

[y

HYBRIDISATION. — ; ot

report of th: lé):!.nm?:te:hm subject is specially referred to in the general
breeding in chinohonss, as shenpern o v be brick The tendency fo oross
can prevent it if diff 8,88 elsewhere remarked, is so strong, that no tontrivance
reports of the late gﬁnt Bpecies are grown near tach other. In the various
possessing valuable 1I;eg'mteudent repeated allusion is made to hybrids
ments and Observat'qm' t1es, bub as he left no special record of his experi-
o, and the. reoniey oa it i8 now very difficult, to ascertain the plants referred
present day there Mo mn{):h valuable experience have been lost. At the
origin and qualiti e numbers of hybrids on the estates, but as a rale their
leaved, quick-gr s are unknown. One of these, a very hardy, smooth-
worthless as afx :‘v‘v‘;n‘g. gree, belonging to the red bark family, is ys,ﬂid “to be
of its bark should bem bPTOdncer, but it is desirable that farther specimens
C. pudescens of vi omsn jected to analysis. Again there is a hybrid called
which Dr., DeVri‘gobf,u? g;”“‘ and hardy constitution, from the bark of
per cent. wag cr Jstauimne 10:67 per cent. of total alkaloids, of which 472
& specimen of thy sed sulphate of quinine. Mr. Howard also analysed

e same bark at a later date, and got & total of 12'20ypel‘

cent. of ¢t
of the sulphates of the alkaloids, of which 600 por cent. was sulphate

of quinin .
e and §-00 sulphate of chinchonidine, Mr. Howard speaks of this

a8 & variety of .
myself fro:i tohe %ﬁxﬁ:& a}‘)nl;t the specimens submitted to Dr. King and
the officinalis fam W, that it is a hybrid with a stroug strain of

] ily, and a;
succirubra. . pparently & cross bet , inalt .
unfortanate, Tal;e istp;(:ﬁc ila.me of pubescens which wlft:: baeetfﬂ:;z;(ll’i?fl :gditci's
pubescens, Vahl, Thes already been given to a distinct species, Vvir-
Nilgiri hybrid known Z’;’;;’;:cto be some fur:‘,her confusion rega.r,ding this
d‘llg‘izlt? propagating a kind ens, a8 on a private estate I found the owner
ir. Son
yielded snch ::n:::k‘:ll)lle pubescens of Messrs. McIvor and Howard, which
private property seem @ results on analysis. The plants referred to on the
may he due to their b more allied to the red than the crown barks, but this
to the type of one of tt;.]‘;mg been raised from seed and thus partly ’reverted
how much has yet to bgaxc‘lents, . This confasion and uncertainty'indicates
one in the metter of hybridisation, and how

. hecessary it is that al :
:;zr?’ and the resu]t:l!ezg:clileedxa?&m ents should be condueted with the utmost
sirable that a typical tres mathematical precision. It also seems

80 A8 to prevent ©e of each hybrid and variety should be labelled

records of their hia:gnf““én and to admit of read tyrefeience. Accurate

sible to individuals Ty and qualities should also be iept up, and be acces-
engaged in or interested in chinchons culture.

]

-

ETIES OF CHINCHONA. —On certain estates belonzin
o * o g
] :llv:ﬁlety , locally termed C. lanosa, being IaFgely
gro onged search on severa] e plants are still young, it was ounly diter 8
ower and from g well ral of these estates that satisfactory specimens in
bfore me, and indieate rown tree were sccured. These specimens are now
crown bark of the Gfovt t C. lanosa is nearly allied to the * strong growing ”
F?Orous growth and hel'gment estates. Its obvivus good qualities are its
ully coltivated under an dy constitntion, which permit of its being success-
widely different conditions as to elevation, temperatare,

Va_mnus BPECIES OR VART
privafe owners there ig
propagated, but a5 nearly

quite different from the tree pointed out by -

. deficiency i8
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.
and moistore. No very definite information could be obtained as to its

alkaloid yielding qualities. Ibis said to come true from seed—a circumstance
which, #f correct, supports the view that it is a variety and not a hybrid.
None of the officials on the Government eltates could afford any reliable
information as to its origin and history, and so far as could be ascertained
there is not a tree in the Government plantations which agrees exactly
with this C. lanosa. In vigor of growth and size of stem it is more like &

red than a.crown bark tree, and promises to be a very valnable acquisition

to the owrers. \
On the Dodabetta plantations there is a variety of crown bark called
« gtrong growing " by the late Superintendent which is deserving of notice.

It is at once distinguishable amongst other crown barks by its more robust

habit and larger leaves. It is said to be very quick-growing, especially
hardy, and to yield a rich bark. I was also informed by the Overseer
Narrainsawmy, who is very observant and has a very retentive memory for
facts connected with his charge, that it renows its bark quickly and that the
renewed bark is thick and good. Owing to the superior size of its stem too
it will yield a_larger amount of bark than the ordinary varieties of crown
bark trees. It is very desirable therefore that this “strong growing”

variety shonld be largely propagated.

There are at Neddivattam two very distinct varieties of red bark, viz,
one with the ordinary leaves, smooth above and slightly pubescent below,
and the other with leaves slightly pubescent on the upper and very pubes-
cent on the lower surface. The latter is more robust and hardier than the
smooth-leafed variety, and is said to yield superior bark. We found the

pubescent kind much more common 01 private estates than on the Govern-

ment plantations. I would recommend that special a.na.lg:es be obtained of
rk, from trees of

the bark of the pubescent and ordinary variety of red
the same age and growing under precisely the same conditions. . This wounld
settle the question as to the comparative merits of their barks; but even if
they should be found equal in alkaloid-yielding properties, it wonld be
destrable to enconrage the culture of the hardier and more robust pubescent

variety. .

PDECLIRE IN THE AMOUNT OF Avgaroips 18y NILGIRI Bargs.—The mostirecont
analyses of Madras barks by Dr. Paul and Mr. Howard show & very marked
decline in their total yield of alkaloids. FEleven samples of crown barks
from Neddivattam, Dodabetta, and Pykarah were gubmitted to Dr. Paal,
and the results of his investigations show & great deterioration in the

uality of mossed, anmossed and renewed bark. ~ For the actual figures see
&.O., Revenue Department, No. 715, of 8th May 1878. In the report by
Mr. Howard be does not give the percentage of alkaloids found by him, bub
states generally that «the ¢ sinalis of each plantation shows a deficiency
in alkaloid of each of the three gorts, the renewed: and unmossed showing’
it the most : the quinine is deficient on the average 10 per cent. compared
with last year.” He turther states, 1 have found a similar deficiency in
the officinalis from another private plantation, the crops of whioh I could
compare in a similar way.” * The renewed .cuccirubra bark shows an even
more marked inferiority, the average of this year's crop is ahout 25 per
deficient in quinine, and thongh the total alkaloids is less, the
in the quinine, the chinchonidine being more' than last year.”
Unfortunately the ages ofc the trees from which the barka submitted for
analyses were taken are not given. It is therefore imposaible to say exactly
whether this deterioration may not have been partly due to the age of the
bark, Mr. Bronghton having pointed out that certain changes take place in

cenv.
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the alkaloids constituents of chinchoua bark according to age. On the whole,
bowever, a8 the inferiority i8 so general and not confined to one species, [
am rather inclined to believe that the decline both in the quanfity and
quality of the alkaloids was due to climatic influences, the two past seasons
baving been particularly trying to all kinds of cultivated plants.

Ooracamunp, G. BIDIE, u.5.
31st August 1878; q

~ ¢

APPENDIX TO NOTES ON DODABETTA ESTATE.

Memorandum as to Chinchona officinalis trees on the Dodabetin Plantation,
examined and barked by Drs. King and Bidie on the 14¢h August 1878,

No. 1-A.

A specimen of . oficinalic, planted in 1863
soil on the slope of the ravine within a quarter mile of the entrance to the
estate, proceeding from the garden. This tree was not in a very healthy
state, and was a fair sample of many such on the plantations. It wag
barked once in 1877, and being then in a semi-sickly state, the bark did

not rise freely. ‘The bark also renewed slowly and imperfectly. Tt
uprooted in our presence and yielded as follows — ? T

, growing in splendid black

1b.
Root-bark +e» 4 very thin.
Stem-bark - - e 7
Branch-bark v &

Total ... 15 Ibs. of green bark.

: : r'}
The stem was cut across at the crown of the root, as if for ici
Cros s coppicing, and
;}:'::fri ﬁ;l: thelea,tl;(;lhy t'tlssul?s;1 bTh(-:a roots were also ’hea.lthy, and ,:t!;) ig f%.ir to
e that if this tree had been carefull i i
would bave giver o healthy y coppiced at the proper season, it

v shoots. The stem was not in a h 1th i-
tion, and would probably have died in course of time’.“0 e e : 7 condi

No. 1.
One of the fifty trees of 0 officinalis planted i iced i
2 {0. planted in 1863 and co d .
1 saw these trees in Beptember 1873, and they were then ﬁ::ginlgx'l ]nslzgt

ne in ench & manner that it o8
operation. The stem had hgen

cut
Sharos ed. The ! d of green bnrk somewhat thin in
‘ Back .. . L e 8 Ibs
* We left on this stool some twelve gmall side-shoots,

below the coppicsd surfac all small, coming off

e and not true coppice-shoots.

’

, N
No. 2.

‘nalis trees planted in 1863 and coppiced in

A.]SO ?l?lf o t,glcl)(i fi)f:xy"e C;.ixqﬁiﬁgsmz shootg, which were removed toggtper

18'75. b tlihiee inches of the old stool, which left a fine surface of }ilv"ll;g

thhda O(Iil healthy bark. The surface of the stool having been dressi , t g
{)v:r?k :i:'n the cop;y)ice ghoots was removed. It was thin, asin No.1, an

weighed 51bs. in the green state.

No. 3.

- . <ced in
, walis trees planted in 1868 and coppice
A‘noﬂ,i,e}:- of tgtgle gf;?e; (ih:'gim;a.rge and three small shoots, wbu_:h ;v:lll-e
1875, lf e with about two inches of the st_:ool so as to get rid obarlz
ﬁex;(f :,‘:1(31 :ezgl% the living wood. Cut surface having been dressed, the
e

was removed from the shoots and found to weigh 3 lbs.
The total yield of green bark from the three coppiced trees was therefore
as follows :(—

Ibs.

No. 1 stool coppice bark . g
, 2 do. do do. -8
, 8do. do. do. w3
Total ... 16

51 1bs. As the coppice shoots are five
g}:'::ntrl?:rk "has been at the r&_te of1 a.12>out 3.1 g)w }::}x;
to mark the stools Nos. 1, 2, an
Os? rif:a:; their future progress may be carefully

Average yield of bark
years old, the produce of
annum. 1L requested the

rmanent wooden labels,
watched.

No. 4.

inalis planted in 18§3 and
: of the trees of C. officinalis plan
e, T ot s e
CcoppIC i his stool was uproo a v
roots 3% cOPPl::: ;fr:iz, :t;:l? Both in nomber and in mfze the roott; m:z
down the cen £ tree No. 1-A, also uprooted, .apd with few slcixcep ore
exceeded tho;ewo from this specimen, coppicing, when ootst 0030 0
healthy. Judging o the effect of increasing the root development. Owing

freely, seems to hav d nature of the roots the removal of their bark was
t(;;hii:; ':?:}f ::g:ﬁ‘ilﬁgilgultl; and not very perfectly performed, but it was
atten \

8ac i the
i ef ifice a little bark rather than to cut up
cont?sld:;flds(}) rdeg::cl;eﬂfg dist?nctive characteristics of the specimen. The
100

green bark weighed asfollows :—

Y

Ibs,

&rk of coppice shoots ... .. g
Do.: ol'mqts . w8
o Total .,. 11

¢

' - .11
rked No. 4, are herewith forwardc_ad. It wi
:vzz(:l(tj’ism;anmUy sound, except small portions on the

The sections of thi
be observed that the
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upper coppiced surface and on one side. Considering that this tree was

coppiced at a wrong season and carelessly bandle
tolerant this species is of the operation of coppicing.

This tree, an uncoppiced one, was selected as a cont

in a healthy state.
coppiced in 1873.
1877.
was uprooted, an

8 coppiced tree.

It was of g

Root-bark .
Stem-bark e
Branch-bark ..,

No.

It will be observed that the above

very favorably with the return from t

harvest in that case having amounted

Ooracamunp,
15tk August 1878,

5.

rast to No. 1.A,

It was growing immediately below the patch Of
It was planted in 1863 and had been bariked
ood size and looked, as already stated, quite healthy.
on examination the roots were fo
88 to size and number with those of No. 1-A. Th
forwarded for examination and comparison with t
It will be observed that they ar
those of the latter. The stem bark did not rise
portions, one year old, are rather thin. Asin N
to remove the root-bark quite perfectly without
damaging the specimen. The yield of bark was

°

1bs.
. |
... 10
v 9

Total .,, 23

vield from a healthy tree contrasts
he semi-sickly tree No. 1-A, the total

to only 15 lbs.

G- BIDIE, 5.

d, the results show how

it being
fty trees
once in

It

und very much on a par
e roots, marked No. 5, are
hose of No. 4 belonging to
e much less developed than
very freely and the renewed
0.4, it was found impossible
injuring the roots and so
a8 follows :—
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APPENDIX D.

| London Bark Sales—Jenkin ond Phillips.

'

S8ouTH AMERICAN BARKS. Easr INDIAN BARKS,

’ RIR: 4|4
ag"og-‘g.istgsgi
IR U

1878. : E
Pebraary 10th and 16th 1 48[ .. I 10| essy ... M M 0
oth and 11tk 65 55| .. | 9| ravefl A m u; |
April {m 318 185 | 561 ssi) 20801 . / ,;#l: A
May 4th snd Bth 251 5| % 319]) 636, ) o s
June  16thand 20th 342 ss| s3] es| sag ... n
Sthend1sth .| 20| 7( 9% | | ar{nasml. | .}l 15 B
el {snh and 1st Aug. | 184 o0 | 33| 158 1088 ... a o sl @
10th snd 15th wel .| st osss| 7] n0mlf.. 9 0. o
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