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The following Kxrracrs from a Rurorr on the Goveryaeye
Ciunciiona Pranrtarions on the Nilgiris, by Captain
C. Walker, and from a Rerorr submitted by a
ComMirree who were appointed to consider various
questions connected with the enterprise, are published
for general information.

. CHAPTER L

PAST HISTORY OF THE PLANTATIONS.
Ditroduction.

Tue history of the introduction of the Chinchonas into India,
and their establishment on the Nilgiris and elsewhere, is written
in successive Blue Books, dating from 1852, and voluminous
Government records. I shall therefore confine myself strictly to
the most salient points or stages which mark the progress of the
experiment 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
the history of the Nilgiri Government Plantations under report.

Dr. Royle appears to have suggested the introduction of the pr. Royle’s
chinchonas into India as early as 1835, but no definite action early sugges-
seems to have been taken until seventeen years later, when we g‘:f:r:";‘;
find Lord Dalhousie’s Government writing to the Court of early
Directors on the subject, and suggesting that a qualified person attempts.
should be sent to South America to collect seeds and plants. In
1856 Lord Canning, then Governor-General, wrote a minute 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
Calcutta, but all those early attempts resulted in failure from one

cause or another.

It was not until 1859 that the matter was taken up in earnest. Mr. Clements
In that year Mr. Clements Markham, then diblerk in the India Markham’s
Office, volunteered to proceed to the forests of Peru and Bolivia, %‘8’;;’“ n
with which he was slready acquainted, and collect seeds and =~
plants of the several species. His knowledge of the Spanish and
Quichua languages, and acquaintance with the country and somo

of its public men and land-owners, eminently qualified him for
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the oftice ; ;m'd the difficultios which e overcame and evential
stecess of his nission fully  justified his selection which w'd
approved by the Secretary of State on the 8th A pril 1859 "[l"H
Messrs. 1\.[1'. l\l:!l‘]x‘lmnl"\ﬂ. labors must be atteibuted the successtul i‘n(n'r;)dn(-“
zl“'lljwf‘»(’l‘“sy» 201'1 of tlm chinchouas into India, but the services of McsSrsr
Scl'vfl(,'lli’;..hu“ s Sprace, Cross, and Pritehett, his assistants or coadjutors in ﬂ;.
cuterprise, must uot be lost sight of. °

:L‘:E.rk(;)‘:‘?xl:l\mlts tMl Ml:u'kh:nn jlvl'l'i\'t‘.(l i South Awmerica carly in 1860, and
Markha i(v‘,‘u‘lvnv( to the Coast from his trip into the interior, dming :\'hiuh
Awerica ana B (,xpem(mccd.gl‘va‘t\ havdships and obstacles, on the Ist June
tudia, 1860, (J){] thatlyexw, with 456 living plants chicfly o,f the C l .
1ese he econveyed to Engl sing 40 1 ,

e (;hxgvl(:fyl( )d tn I?Bg](md, ]()nmg.li() per cent. e roufe, and
Ao fo ! giris vid Bombay, Calicut, and the Sispara (Ghaut,
b arkham arrived at Ootacamund on the 12¢h October 1860
;\; 1e§ we)ﬁlgd“frt)m h.ls Report (No. 58, page 132, Vol. 1 of Bln(*
, Joo‘ ), t11:¥u. 125 of these original plants were potted 7 all’ ih'lt’
;\(ixflflvm?( uhve1 appareutly, and those in a sickly state Mr
h;d v 1()n, thm; bu&aenntendent of the Government Garden.q who

- , ¢ een placed in  immediate char ' B

Faituze of i P _ nediate charge of the experime
plants flxcc(/eded n obtaining 207 cuttings, whi:h, at first })x‘ulx'ﬁéednx;ljlt]:
E;;?Ilh%htfkl})y ){lt eventually died off, as did also apparently the 125 ori r'(‘ ]
. Markham %‘ants}; Mr. Markbam records (in his lotter No. 61 page 1533;1&
N(‘::e m(l)Ok’ gfol.t}l), that the last of the green cutgings di(*(i in
>mber, but that elo s 125 ' ¥

ey ,&]ive ; ght of El\(, 125 plants or wood cutvines
fomaned ali do{n e }thlh l*(!brlnm‘y 1861, ‘althongh S]l(lWi]?g‘

s ecay, which precluded hopes of th i
ymptoms of ¢ ; ¢ ultimate
lt(c)(tti\;e: yti)t_ m(nle than one (C. elisaya), It would be interesltli&nt;

ace ttus sole remaining plant but 1 d t} i
Il el 30 voma : R beyond the fact that it was

2, but ¢ g no signs of th >

| alive g no sig growth on the 30th Mare
(MclIvor’s Report, No. 66 in Blue Book), I find no record oéll;t];

'at o C)Il tvhe 1})0 e d
- e < ve dat nother i ! v
d’[,(”)('/) was Stiu livill()‘. ¢ ano hL pldnt" (()' ()L'llt(,(‘ no 0' I”'l}[’u'

. calisaya,

ﬁfﬁfﬁi’m The other collectors engaged b Mr. ¥
Bpruc nob been idle. oo gg tgl; y Mr. Markham had meanwhile

) 9th April 1861 Mr. Cross arrived at
L 408 ﬂ(ui{s of ' C. succirubra {(raised by himself
[censtul 1 _Routh Ameriea), and six plants of calisa
Olfl lril;dﬂ:nlg" which had bgeu raised in Kew (a‘rm?dons. SII)Y(I}') 1 l(r,‘lxtf)sot O.t ("al heaya
Yellow barks, SOuth Amgncu and collected in the forests of. Lo ° I'Gdlfln@d "
Introduction 8 officinalis or crown barks, which n;‘rived JinXa :)33 ; Sf the
%f;g::‘g; lota,((:ialnund on the 4th March 1862, a small %nvcket? rher. o
already becn received from Mr. Markhum on the 16th Febx?;vmg
‘ebruary.

endeavqurs Ootacamund with 463 p!
successful.  gnd Mp. Spruce

Mr. Cross.

Mr. Pritchett  Previous i "D
procures evious to this, Mr. Pritchett, to whom

‘ Mr, May
D lnts and entrusted the task of collecting the grey barksrinl\gﬁ‘ek?(?:stgz%

i(:g oéft.kllf Hl:{la:]qaco, had desi)atchcd plants and sceds to India. The vl
irey Barks. an éedtafter Ieaw%]‘}nglzmd, but the seeds were (.1uly reec%iz\irggs
PR ox]x) ;arz; t((l) ~XBectation, germinated frecly, In December
Molvor ™ Itl grs}t‘m% brought 318 plants from Java, but Mr
3.“502“‘;“0“ oL o fug(;li eat tthae trhe)tr v:r’eres“a(;l more or less affected with
. puli- ’ oots. eed of !
?1&1@ from hlown das Ovata and Lucwmeefolia, :Lpptilffx'scf'ﬂf:}::%d?nw, oo
. cerved from Juva, hut this proved a worthles; varietymve been

o

]

1 bave thus traced the introduction of the yellow, red, crown, Propagaiion ’
and grey barks, and the C. pahudians from the commencement, of plants of
In Jane 1861 we tind My, Mclvor reporting to the Government the above

. : S L species on
that he bad upwards of 2,000 plants in very promusing condition, the Nilgiris
and on the Yth August of the same year, in his first report on the fully estab-
number and condition of the chinchona plants in the Government lliS’}Fd in
Gardens, he shows 3,536, of which 1,517 were red barks (C. z
sueeirnbra), six yellow (C. calisnya), 1,742 grey (C. nitida and
micrantha), and 271 * species without name.” By the 30th April
in the ensuing year, these numbers had increased to 31,498, and
the supposed great difficulty of rearing young chinchona plauts
on the Nilgiris from seed and cuttings had been overcome by
Mp. Mclvor’s skill and care,

Sit!*-“’.

The site. originally selected by Mr. Mclvor and the Conservator
of Fovests (Dr. Cleghorn) was at Dodabetta, the ravine behind
the Goverument Gardens, which was approved of by Mr. Markham,
who also selected the Neddivattam site at the top of the Gudalar
Glaut, about 18 miles from Ootacamund, which Dr. Cleghorn
had previously indicated as suitable. In 1862 Mr. Melvor
recommended a site at Pykara, about 13 miles from QOotacamund
and 5 miles by direct road from Neddivattam, which was
sanctioned (G.0., 2nd October 1862). Dr. Cleghorn had also
roferred to & site on the Koondas about 8 miles beyond the
Avalanche Bungalow (G.O., No. 1,220, 18th August 1860), and ab
the end of 1863 Mr. Mclvor received sanction to open a plantation
there. (6.0., No. 2,195, 3rd December 1863).

T'he avea of the Dodabetta site was originally only 60 acres, of Acres of _
which 15 had been planted out in October 1862. It was intended original sites.
to plant out only 5 acres entirely in the open, retaining various :
degrees of shade from the shola trees to be left standing in the
remaining 55, as an experimental measure. The Neddivattam
site comprised about 150 acres, of which 21 had been planted in
October 1862, and 129 acres more or less prepared.

At this time the Governor, Sir William Denison, proposed gir William
that 150 acres annually should be added to the plantations for Denisﬂn}’ -
ten years, which was approved by the Secretary of State D on.
(No. 110, page 254, Vol. 1, Blue Book). Sir William Denison
estimated that the outlay, including interest, would reach £100
per acre in the tenth year when a return from lopping and
pruning the trees should commence, sufficient, on Mr. Meclvor’s
estimates, to recoup the capital expended, with interest, m
about ten years more. When the return from loppings had
commenced, Sir William thought that ¥ the size of the
annual plantetion might be diminished.’sd®Rkis shows that he
contemplated planting even more than 1,508-dcCres. Sir William
estimated the total cost to Government at £1,000 per acre at end
of forty years, supposing there to have been no return mean-
while, and that each acre should then yield 40,000 Ibs. of bark,
ropresenting at the rate then roling £16,000 per, acre. These
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l;)Lg)l(t)s s ftnd estimates are interesting to compare with actual the Socrctary of State (page 3, Vol. 111, of Blue Book). These
sults so far, as will be done in the next chapter. are summarised by Dr. King in his ¢ Manual of Chinchona

Are: . . . 4 ) -
plgentmtg :Eb_ ml;l‘nllle faiegogo be planted was subsequently reduced to a maxi- Cultivation in India,” as follovys — Todfif}fbmvir {)y tyepe&t}e;d
soquently  gair §([ o 18aéffes (G.0., Revenue Department, No. 48, dated analyses of bark from }ilancg g ov;}ngtlll ¢ 1_lerend situa 1011S,bt 0
fixed at 1,200 arc 9)_, which it was reported had been reached at conditions as regards elevation, climate, soil, and exposure est
acres, close of the official yoar 1869-70—uvide Messrs. Brecks and calculated to produce the largest possible yield of alkaloids; to
Meclvor’s reports, recorded with G.0., Revenue Dcpu‘rt'mcnﬁ ascertain the difference as regards yicld and efficiency between

I(:‘Io. %,082, d(z‘xtod 21st December 1870, in which the Madm; green and dri(;d barks ; to analyse the leaves and ﬁowers of the

overnment “ do not consider it advisable that tho plantations different species ; to settlo the best method of drying tho bark

e and, finally, to enable Her Majesty’s Government to arrive ata
il‘dd'ltlgns to those at Dodabetta and Neddivattam must bo decision with respect to the best and cheapest method of pre-
imited to the cultivation of those varieties of chinchona, the paring the febrifuge for use among the poorer classes of the
superiority of which has been, and may hercafter be, dméﬁm&i natives of India.” Mr. Broughton labored most assiduously

at Pykara and Mailkoonda should be increased in size, and any

by Mr. Broughton’s analysis.” . , d scientiously towards the elucidation of the above points

to have estimated the aﬁiayzzmlyM }])y l\tl}:elv,?;’ {l)owever, appears :rrzld c::;bmitted n'z’any valuable reports. He established hi;

out, and the area planted is only 894:30 ac mber of plzmt_s pub laboratory at Ootacamund, and subsequently his Alkaloid Manu-

survey, including the abandonedyMailkoongzcxr;?ét;ye tv}vl}(i ?}:‘lgnml factory at Neddivattam, ‘where he produced the Amorphous

;igesﬁ?;csethe maximum allowances for difference i)etwléel,x %1:2 Quinine,”’ of which so much has been written.

Revenue Sur;ﬂee;slujreersfgi ’ Ssattedbby Captain Sargeaunt of the The process followed in its manufacture was described at length Mr. Brough.

1in 2 falls congi dera%l . heon t’ Fl 02 11'8 per cent. for a slope of by Mr. Broughton in a report dated December 1873(G.0., Re_ve.nue Z’fnsrphws
Mailkoondah  The Mailkoonds si y short ot 1,200 acres. Department, 1st April 1874, No. 408). It consisted in “ precipitat- Quinine.
site, plants oonda site was pronounced by Mr. Markham as ing the alkaloids in an insoluble state and subsequently separating

“ the best site fi hi . I ole stab 3 A

ordered oy or a chinchona plantation that ha £ th which they were mixed b
. SE : ; at has yet them from the mass of impurities with which they y

ggld;rbei :3) be ielfea(;tie(ti, Sl}perlor cither to Dodabetta or Neddivattam.y’ ybﬁg solutlon in alchol,” and Mr. Broughton claimed for the method that
ety ol causes, chiefly the distance from Ootacamund, want “the very cheapest materials are used, and the greatest economy

offers of a road which . - S
received. ¢ was never opened out though o is practicable—the only material of which the copsumption is
;‘;’;Ziqsligét “;’ml]t of supervision, the planting gon t{l?: rg?t’e :;:i larg;e being wood fuel,"y The process was first tried in the small
and sold ( (G}S% u . and it was eventually ordered to be abandoned laboratory at Ootacamund, and subsequently on an extended
and 204, 3rd 'Ma'::}fn{%%fe%a’rtment, Nos. 1,011, 8th June 1871, scele, with the approval of Government, at Neddivattam.
came forward (G.0., N 0.) ’ 4;31; t}:ioutgg a2dvert1sed‘ no purchaser The results of its medical trial are given in a report by the First results
nothing further has been done v:r’tha ed 21st April 1874), and Inspector-General, Indian Medical Department, recorded in G.O., favorable.
th regard to it up to date. Revenue Department, No. 29, of 11th January 1871, who cites the

testimony of goveral medical men as to its efficacy, and suggests
its extended use which was approved of by Government.
Doubts as to the economy of the manufacture having arisen, Committee
g from the oﬁ?gc?? iﬂd charge of the Government appointed a committee consisting of Dr. Cornish ;‘g’é‘:&;‘:@?
> and the undoubted and the Commissioner (Mr. Cockerell) to investigate the subject

Management.

Mr. Molvor.  The late Superintendent, Mr. Grah

this important undertakin

success of the Gov .

of chinchona cultiiﬁirggngf latﬁga%oirlmt and general introduction (G.0., Revenue Department, No. 759, dated 22nd June 1874), with
practical knowledge of gardenin glec]ls, 's mainly due to his speci;l reforence to (1) the cost, and (2) the medicinal value of the
application of the mossing system %,s a megzger? : ability. His roduct. The report of these gentlemen, recorded with G.O.,
renewmng the bark will be referred to further 11(1) harvesting and Eevenue Department, No. 217, of the 11th February 1875, forms

Mr. Brough-  Mr, Broughton’ i8 ik valuable contribution to the literature of the chinchona experi-
ton. chinohons cgﬁii)y:ﬁsorxlla;r;e tI}? ;nlf;itlantglyc&nnected with the history of fnent. They showed that ‘‘on the most favorable calculation |
the plantations in 1865, su %lgs' h r. Markham, after visiting Government are paying twice as much for the amorphous quinine |
Quinologist, which met’ wiglgiﬁ ed the employment of a resident as it is worth,”” and that “ the drug, as prepared and issued, is of .
Madras and the Seeretar ? aSpproval of the Government of uncertain composition ; sometimes it is rich in quinine; at others
Assistant to Dr. anklang :‘u th tate. Mr. Broughton, then chinchonidine and chinchonine predominate.” Under these
was selected, and his services ¢ Royal Inatitation, London, circumstances, the Government decided on abandoning the Government
g5t in 1866. Mr. Broughton engaged as Government Quinolo- manufacture, stating that similar attempts had failed in Java and abandon the
g arrived at Ootacamund in January America, and that, should circumstances hereafter render it manufacture.

1867, having received ull 1
bl vyer b i i | | |
ery full instructions as to his duties frogy desirable to revive the attempt to manufacture, it could easily be



done. Mr. Broughton resigned his appointinent carly i 1875, and
nosiecessor has since beenappointed, nor the mannfactwre revived.

Cullivalion.

Propagation.  Mr. McIvor has fully explained the methods adopted in propa-
gating young plants and their  subsequent treatment, m hig
“ Notes on the propagation and cultivation of moedicinal chin-
chonas,” originally published in 1863, and of which a revised and
enlarged edition appeared in 1865, He treated the young plants
originally received under glass in order the hettor to modify the
conditions of moisture, temperature, &c., at will. The secds
received were sown iu boxes, filled with carefully prepared soil.
Ax soon as the original plants were fairly established, Mr. Mclvor
proceeded to propagate from them by layering, cuttings, and leaf
buds, and when bie had thus secured a sofficient 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
n the virgin forest the method which had been adopted in Java,

Mr.Melvor's Whis proved entircly successful, and o few years later the

2:;:;‘:&1 by Dutch adopted Mr. MeIvor’s method and abandoned their ow,

the Dutch.

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

trenched or ot 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 frowm
12" by 12" to 3" by 3.

Weeding, Subsequent to planting ount little or no carc was required

pruning, &¢. heyond weeding, and a certain amount of pruning and removing
of suckers, which appears latterly to have been discontinned
under Mr. Mclvor's orders.  Experiments have also been made
from time to time since 1868 on the application of various
descriptions of manure, the vesults 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 periodically

:)uried have been dug in all the older plantations at Neddivat-
am.

Hurvesting the Burk.

Mr. Mclvor turned his attention to the method to be adopted
for tuking the bark crop at a very early date in the history of
the Nilgirt plantations.  The method generally pursued by the
bark collectors on the several estates of South America where
the chinchona is indigenous is simply to fell the trees and strip

m;ﬂ};l;«gszd off the bark. Mr. Mclvor at first proposcd to crop the planta-

Topping and tions by loppings, prunings, and thinnings, and subsequently to

thinning.  Plant the trees very closely together so as to admit of early
thinning and yield of bark.

Wrote highly 'It 15 very noteworthy that in 1863 and 1864 we find him writing

Lvli‘li;r::\(:'th bighly ‘(‘)l t}‘m g:\'nv\{th of coppice shoots. In March 1864 he

shoata. swrote, I feel conviuced that Hits will be ow

s prineipal soupce of

-
i

recewie, i least for mnny years to come, especially us the systemn
tried m:/»urv'mm/,:cl//y of removing strips of bark from the stems
of the plants has been found to wjure their yrowth, and therefore
cannot be profitably practised” (Blue Book, Vol. I, page 48), and
again that coppiced trees put out good‘shoots it cut down
between March and August, but not if cut down between
September and February, excopt Crown Barks which  produce
strowy shoots at any season”

I find the first reference to the mossing system as applicable First refer
to cropping the chinchona bark in _Mr. Howard’s report on his :‘]‘:"S;‘;t’e“u"l“
analysis of the third consignment of bark from the Indian planta-
tions (Blue Book, Vol. 1I, page 49). His words were, ‘‘ This
large product of alkaloids might probably be still further
increased by surrownding the stem uanth moss tn the mainer Mr.

Mclvor has so happily sugyested, since Dr. DeVry found ,8'407
per cent. of alkaloids In a stem which had been so treated.”

In May 1865 specimens of both mossed and renewed bark Mr. Mclvor
appear to have been sént to Mr. Howard for analyses, and in adopts it.
sending them, Mr. Mclvor stated that ““ the system of removing
strips of bark from the stems of the plant can be practised
without injury, provided the wornd 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.

It appeared that a similar process had sometimes been adopted
on a mall scale by the collectors of the bark in South America.

In the Report for 1865-66 Mr. McIvor formally renounced his tl}c(r. 1\/1'1(13Iv0r
previously recommended plan of lopping, pruning, &c., and [gmaly
adopted the mossing process, of which he wrote in the strongest 1opping, &e.,
terms of approbation. He states that his attention was first for the moss-
directed to it by the fact that “the deposit of alkaloid was Ing process.
invariably most abundant in the bark covered with clumps of
moss which, in staking the young plants (a 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 chafling.”

By G.O., Revenue Department, No. 426, of 19th February 1869, ﬁgﬁ;\gnzﬂd
Government sanctioned the mossing process being applied to 7,000 ;o encea.
trees, viz., 1,000 red barks planted in 1862, 3,000 red bar:ks planted
in 1864, and 3,000 crown barks planted in 1864, and in August
1871, 8,000 lbs. of bark, mainly from the trees which had b‘een
mossed, were despatched®to England for sale. The rates realised
were favorable, and in 1873 'and 1874 Government sanctioned
further harvesting and consignments of bark to the Home market
under the mossing system. The bark is now regularly shipped b g
for sale towards the close of each year, and the consignments of 3:’;32:);9 an
1876-77 realised £34,000 in round numbers for 88,70§ Ibs. of dry jicad for
bark of the various descriptions, the highest rate being 15s. 84. 1876.77.

per lb., realised for renewed crown from the Dodabetta plan-

tation. . o th . .
eriments of harvesting under the coppicing system Coppicing

havTe}:etl?ﬁlghout, been on & verf;rr limited scale. In December SzPefments

1865 (G.O., No. 8,102), Mr. McIvor was ordered to cut down scale.



Experiment
of 1865.

Experiment
of 1871,

Experiments
of 1873.

Experiment
of 1875.4

bo)

three acres of plants, wnd in May 1867 he seut four chesis of bark
“ obtained by felling a nwnber 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 ba.rl‘c,.which was
sent Home and realised prices then considered satistactory. 1t
would appear that these trées were not felled in a l{lo'ck, as
Government evideutly intended, and in 1873 Dr. Bidie was
unable to find them all, but reported that those which he saw
“ had not done well.” In May 1871, 240 trces were cut down,
viz., 200 mn the planting of 1862 on the western side of the
valley, and 40 in the planting of 1864 on the castern side.  In
the former case the suckers were left when the main stem was
cut, and it is 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 herght
by about 10 inches in circumference at 44 feet from 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 2 single row, the suckers
would appear to have been left, and the trees were not cut over
close to 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 58 trees, of which the suckers were left, one has died, the
remainder are healthy, averaging 17 feet by 94 inches, the
increase in height since last measured in 1874 being given 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 12} 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 s proportion rotting off and
failing o throw up shoots. Of the 50 C. officinalis trees felled
in the Dodabetta plantation in 1873, 43 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, 11, 1863
B), and were therefore just ten years old when felled. A further
experimental coppicing of 115 trees C. succirubra took place at
Neddivattam in" June 1875 under orders of the Commissioner.
The trees were situated in the 1862 plentation (Sub-division

fow Given by Dr. King at 100, viz.

» 50 in December 1866 and 50 in J anuary 1867 —
vide his Manual, page 44.

9

No. 11,1862 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 trees selected having been
confessedly unfavorable and poor. On the 2ud June 1876 seven .
trees were felled by order, and in presence of, His Grace the
Governor, in order to examine the state of the wood. These Experiment
trees (0. suceirubra) were ten years old (Sub-division No. XIV, ::&t?:aoﬂfnsse
1866 B.) and had been barked and mossed three times. Three [ & o
have sprouted from the stool, but onc died off, and the shoo_ts of
the other two exhibit a poor growth of some 3 or 4 feet with &
sickly appearance, the other four threw up no shgots. About z;
week later 12 trees (C. succirubra) were felled in presence o
Captain Aylmer, A.D.C. They were 12 years old (Sub-division
No. VIII," 1864 K.) and unbarked. Eleven have sprung very
freely from the stool, and each has several fine he_althy shoots:i
e remaining one has at present no shoot, but is quite green ar11{
healthy and appears to have sent up a shoot which has _dled back, .
or been broken off in weeding. The above comprise all th(i f‘éﬁflzx‘ifeﬁ‘.’
coppice experiments in the Government planpatlons.. I Shf}i.l] roal expers
endeavor in Chapter II to compare the respective merits of‘ (;; e coppicingf
mossing and coppicing systems, but fully agree with Dr. B(l1 ie, fxl:;-t:l:sdtigg.
who wrote in 1874 : “So far we may be said to have had no
experience whatever of this method of harvesting the bark, as ﬁhe
few experiments which have been madg have been on too small &
scale, and not conducted in a manner likely to throw much light
on the subject.” The same is true in 1878.

Drying the Bark.

- ) he -

This was one of the points to which Mr. Broughi(sioq s ;ttsnt;c;n fﬁi‘»fa’&'éi‘.’
was especially called by the Secretary of State, and m ! ebruary tion specially
1870, (G.0., R.D., No. 268) he reported the results od‘ exp:rl- gg:cte;imtob
meunts conducted at various times during the pll"le'zi “Qg kVYO Secrg‘;ry of
years. He found that it was preferable to deal with the ar'J in
its green state, “ the labor of drying aud powdering preparatory
to the extraction of the alkaloids is avoided, and in addition to
this from the softness of the tissues, the alkaloids are obtained u%
& state of solution, with greater ease and less expendifureho
acid.”  He estimated the saving from the latter cause at _1]‘:,115 (tar
more than one-fourth.”” It being however clearly 1mposs(11 de 1;o
get the bark to England in its green state, he proceede (S>
cousider the hest meanseof drying the bark, so as to pre§3rvfi, a
far as is consistent with economy, the contained alkaloids from
alteration, *

He prescribes the general conditions to be, fU1§Iled dm d.zyl;]g gfn";ii?éus\ to
the bark, as indicated by the results, as f_"“"ws: t(-)-thr J tl L 3 e fulfilled.
low temperature—as quickly as p ossible—and fWIM Oga grg;
longed exposure.” He corroborates the opinion of M. Tas gut
that ““the drying of chinchona bark in the sun 18 {njurl;ms, lioht
qualiﬁes it by the stagement that the injurious actx%lll O sgn 1%}1
1s comparatively slow, whildst the bfar&ed?\?{?g;g? }:&su nbee;ring
fierce sun and dry rarified air o .
immediately on thg subject, he procecds to show that ba;k should

His opinions.
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Bark should not be taken during the south-west monsoon when there is a species might haye
not be col-  marked decrease in the quantity of alkaloids obtainable which s dine,
1&0:"20‘;‘;;‘35 greatest in May and October, just before and just agt,er the

monsoon months. On this poiut he 1s very strong, stating that

“it will always be a loss to collect bark m any quantity during

the monsoon.”
Bark shounld

He recommends “ that the bark of the Government plantations
be dried by o},41d be dried by natural means only,” and considers that “if
ﬁ::;:lomy. due care be taken, the bark may be thus dried and prepared fo_r

export without appreciably deteriorating from the quality it

1 been led to form quinine instead of chinchoni-

In crown barks (C. officinalis) the results appeared even

more favorable and constant, but bark renewed without moss also
Improved the result in the short period of ten months, being
roported as follows: Yield of crystallized sulphate of quinine in

natural bark 178 ; yield in renewed but unmossed bark, ten

months old, 2:20, There appeared a marked tendency throughout Marked

to develop chinchonidine rather than quinine, which was mainly teadency to
ascnb_ed to the effects of sunlight, both Messrs. Howard and develop

possessed in its fresh state.” The main obstacle to this is clearly
the fact that, under the stripping and mossing system of harvest-
ing, the bark is best removed during the monsoon months, when
it separates freely from the tree, and during most part of these
months, drying any quantsy<by natural meaus, in the climate of

eVriz having recorded the opinion, with special reference to cclli]x::.c}mm-
some Ceylon bark, that “the yield of quinine is greater in bark

grown in the shade than when the trees were exposed.” These
€xperimental analyses have been continued at intervals up to the
Present time, and Government have recently ordered (G.O., R.D.,
kl:I 0. 274, dated 20th February 1878) a complete set of specimens

Neddivattam at any rate, is quite out of the question, whilst,
Keeping it~ Mr. Broughton tells us, that keeping it in an undried or partially
undried 4o Gried state, impairs its appearance, and hence its commercial
;?g:;;:e value, and to a certain extent its yield of alkaloids, although in
and commen this respect he found by experiment aftor three and six weeks that

eing sent home for analysis.

The last analyses of barks of the C. officinalis from all the Latest
overnment plantations made by Dr. Paul in February last 2nalyses not

““‘et not altogether favorable to the mossed and renewed barks, ?,l,f,‘;g,,';;‘ig”m
cial value.  the deterioration was not s oreat as he had expected. Ut 1t 1s gratifying to observe that the older the tree the better mossed and
e deteriora @ 08 ! the yield, both of total alkaloids and crystallized sulphate of renewed
L. : . quinine, that from a thirteen-year old tree natural bark being ™
Analyses and Comparative Riclness of various Species. respectively 5-13 and 411 per cent., whilst from nine and ten-
Chief The barks of the chinchona yield chiefly the following “four gear old trees the yield is 347 and 290 per cent. Still, so much
?lkalgifis N alkaloids—Quinine, Chinchonidine, Quinidine, and Chinchonine,
ound in the

epends on the local circumstances under which the tree is grown

! and are valuable mainly in proportion to their yield of the first £ at I do not think we can arrive at any satisfactory conclusions
chinchone

o

barks. mentioned, which alone has a fully recognized medicinal value.
It is not sufficient that the bark should contain a certain percentage
of ante-febrile alkaloids, but these, especially the quinine, must
be present in such form as renders them readily capable of being
converted into crystallized salts. 1t has been therefore matter
of primary importance to ascertain how far the bark of the
chinchona acchmatized on the Nilgiris conformed to the above
conditions, and how it was affected by the system of cultivation
and harvesting, and much attention has accordingly been devoted

to this point, the result being & mass of recorded results rather
"difficult to analyse and condense.

Analyses. Besides Mr. Broughton’s analyses, which were very complete
and constant, specimens of all descriptions of bark, natural,
mossed, and renewed, have been periodically sent home to Messrs.
Howard and DeVriz for analyses and réport. A comparison of
those analyses leaves us in considerable doubt and uncertainty as
to the result of the mossing system on the yield of alkaloids, for
we find those of one apparently contradicted by those of another
so much, doubtless, depending oun the condition of the tree and
period at which the samples were removed.

Ana‘)'ﬂ:s On the whole, however, the analyses aro favorable. The

generally . .

favornble to Tenewed bark of the C. succirubra has been found to yield a

stripping and larger amount of alkaloids than natural bark from trces of the

l‘:;‘;i:ggof syme age, and u larger proportion of sulphate of quinine. Mr.

cultivation, *Howard was, however, disappointed in his expectation that this

out,
tive]y poor yield of alkaloids, but of a robust habit, thriving well

rom the individual specimens hitherto sent home, and even the No satisfac.

Commercial value realized, as exhibited by the account sales ﬁ?gscé’:,f‘ﬁ;
Teceived, is somewhat vague and perplexing. This unsatisfactory arrived at
state of things is doubtless due to want of sufficient care in the from, want
selection and description of specimens from trees of known and :;z';:foinof
equal age, grown under similar circumstances, and inaccurate gpecinens,
classification both here and at home, and too much care cannot be &e.

taken in future to obviate such discrepancies and arrive at

8ccurate data as to the real yield of trees of known ages subjected

to different conditions and treatment.

So far as well-known species are concerned, the bark of the Relative

1igiri crown barks (C. officinalis) carry off the palm, but even "“’l'l“gf"

ere th C e . * . t h t l we. ! 0
ere is considerable uncertainty, as we have not only several'speme,,

hnov?n varieties of these, but many apparently new varieties or

ybrids, the barks of which are all classed with the crown barks.
shall prosently allude to the two most valuable which have

Come inder mnotice. Of distinct species the yellow barks
(C. calisaya) come next in order, but these bave never hitherto

riven on the Nilgiris and, at the present time, are fast dying
Then comes the succirubra or red bark with a compara-

at low elevations, and last the micranthe or grey barks which
flave also not done well and are more or less dyipg out, or assum-
ing a stunted and shrubby form. The Pitayensis Wedd, a variety
of (. rugosa, is described as valuable, but has been cultivated o
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a very limited extent in our plantations, whilst C. pahueliana,
variety of the same species, which came to us from Java, has
been condemned as worthless,
Mr. Brough-  In Septomber 1868 Mr. Broughton first directed attention to
ton discovers ¢ g yalnable variety, or perhaps a species, of chinchona, whose
fO'MZng " park surpassed in quality that of any kiud previously known,”
and in April 1869 (G.O., 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 11-50 per cent. total alkaloids and
10-13 per cent. of crystallized sulphate of quinine compared
with 4°52 and 1'50 per cent. respectively in adjoining trees of
C. officinalis. These results were confirmed on analysis by Mr.
Howard and this valuable description has been named C. angus-
tifolia, and is now being extensively propagated at Dodabetta,
though it would appear not to have received the attention and
Mr. McIvor development which it deserved. In 1873 Mr. Mclvor appears
discovers the o have sent to Mr. Howard specimens of bark from a hybrid
;Z;’;s‘ii since called C. pubescens, which on analysis was found to yield
" the extraordinary high percentage of 1220 total alkaloids, and in
1874, in noticing the analysis of a further consignment (second
strips) Mr. Howard writes, “ it is clear that you have an extraor-
dinary bark and one which, with its other good qualities, throws
the C. mirabilis (Angustifolia) quite into the shade.”” The
“ other good qualities 7 referred to are doubtless its robust habit
more closely resembling the C. succirubra than any other,
although it is believed to be a cross between the C. calisuya and
strong growing variety (Qr. Uritusinga) of C. officinalis.

Little would appear to have been done towards the propagation
and dissemination of this valuable hybrid. We have recently
heard much of the Ledgeriana and Sta Fe varieties of 0. calisaya,
but it appears to me that in the Angustifolic and Pubescens we
have acclimatized descriptions deserving of our primary attention.
That there are many other varieties of which we know but little
in the Government plantations, I have but little doubt, but their

identification and description does not fall within the scope of
this report.

Effects of the Application of Manures.

Experiments  In consequence of & suggestion of Mr. Broughton’s several
made in con- gxperiments in manuring were made in 1867 with stable manure
sequence of  gnd with ammonic sulphate and guano were made in 1869, and
tion’s sngges. the results were reported by Mr. Broughton in 1872 (G.0., R.D.,
tion. 10tk April 1872, No. 584). The application of stable manure to
Effects of . officinalis, although no improvement in growth was apparent,
stable exercised a most markedly favorable influcnce on the yield of
manure. alkaloids, the total yield being found in 1872 to be 749 compared
with 4-68 in unmanured trees, whilst there was 7°15 of pure
quinine in the wanured against 2'40 in the unmanured trees, an
increase of 4'75 per cent. of pure quinine, sufficient to double
the value of the bark in the English market. It must further

be noted that the percentage of pure quinine to fotal alkaloids,
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715 out of a total of 7-49, renders the bark s.ufﬁciently pure for
use without the expensive process of separating the sulphate of
quinine from the chinchonidine, &c.

The results of the application of the ammonic sulphate and Ammonic
guano to the O, suocigt}a)bms were less satisfactgor_y, and Mr. :.:?};?zfno.
Broughton records his opinion that ‘‘as the gain in the most
successful case consists mainly of alkaloids other than quinine, 1t
will not be profitable to manure this species.” In the case of
C. officinalis however the gain from the application of ammeonic
sulphate (Ib, 3) was 122 of total alkaloids, of which 057 was
quinine and of guano (lb. 1) 2:53 per cent., of which 2:01 was
quinine, the latter thus increasing the value of the bark by ls.
6d. per pound, whilst the cost of the guano was not more than
24d. per pound.

The application of these nitrogenous manures caused no
apparent increase in the luxuriance of gr OWﬂ." and the improve- Alkaloids
ment in the bark was only apparent on analysis. Mr. Broughton not sotive
had ““long been of opinion that the alkaloids in the bark of the -0 .
trees are not specially active constituents in the processes in lifo and
connected with the life and growth of the plant, and this suppo- %1!:; °
sition is supported by the circumstance that the increased a{noullllt
of alkaloids produced by the manure causes no change in the
appearance and rate of growth of the tree. This has 9,.:,1E
lmportant bearing on the stripping and mossing process, for, 1
Mr. Broughton’s deductions be corréct, they go far to account
for the extraordinary fact that the repeated decortication of the
trees appears so far not to have interfered with their growth and
healthy condition.

On receipt of Mr. Broughton’s report, ‘Government ordered E:;:ﬁ::lenta
furthey experiments with the nitrogenous manures, but I find no _ 4 a.
record of their having been dhrried out. They also orfle_)red 'tha;t,

“ ordinary farm-yard manure should also have a competitive trial.

his description of manure has subsequently jbeep applied with
favorable results. At Neddivattam its apph.catxon caused the

ark of trees which it had been found impossible to remove, to
Lift freely, and Mr. Rowson is in favor of its general application.
At Dodabetts 20,000 trees planted in 1869 and 1870 were
manured with stable manure last year with good results, and a
Similar number will be manured this year. 4_8 Mr. Broughton
remarked, * it thus appears that the action of "'manures promises
8 new direction in which the cultivation of the chinchona
alkaloids can be still farther improved.”
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CHHAPTER 11

PRESENT CONDITION OF THE PLANTATIONS.
Preliminary.

Interest and | turn, with pleasure, from a résumé, of the somewhat vague,
f;&gfr;f the and often conflicting, records of the past, to the present condition
’ and prospects of the plantations, which is matter on which I can
write from my own knowledge and observations. My inquiry,
although somewhat monotonous and wearying, so far as the
mere enumeration was concerned, has become daily of greater
interest as I have gradually arrived at some idea of the great
importance of the subject, and the many and varied aspects in
which it should be considered. I do not claim to have made myself
thoroughly conversant with these during the comparatively short
time | have been employed on the special duty, especially as [
Want of have not had the advantage, of any one as a guide, who could
:L::Ourﬁ:;wn possess a thorough knowledge of the several plantations and their
25 to the past management. 'This knowledge the late Supcrintendent
past. alone possessed, and much of it died with him, or is left on
Mr. Mclvor record in private memorauda to which we have not access. 1
L:fctorgs. have 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.

Corgm;n:i% Immediately on arrival I commenced on this, the immediate
;?an:;t?o:. % doty for which 1 was detailed, and, in consultation with Mr.

Webster, decided to commence with the Dodabetta plantations.

e’{)‘:‘ft‘:da‘v’m‘_’i‘;?te I saw at once that it would be pecesrary to sub-divide the
and sub- plantations into blocks of convenient size, which would prove of
divisions permanent advantage, by facilitating systematic management
found and supervision. Besides this I found the boundaries of each
necessuy-  year’s planting very imperfectly laid down, either on the ground
or plans, and it 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 knowledge, the apparent age
of the trees, and whatever boundary marks were found on the
ground or plan. The year’s plantings were then sub-divided into
blocks, natural {eatures and plantation roads being made the
boundaries, or dividing lines wherever practicable.
Methods As to the method pursued in enumefation—as it was impos-
pursued in

D aton, SiDI6, owing to irregularity of planting, and the intermixture
of species, to arrive at anything like accuracy by merely
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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
plm}tfad together, I could make most progress, consistent with
]S‘Ufhcwnt accuracy, by placing four or six sharp coolies in the
'hes, and making them count them up and down, the Overseer
Or Assistant Superintendent being at one end and myself at
the other. In this way I found I could get through as many
as 25,000 a day; but, where the lines were crooked, or species
ixed together, 1 had to adopt much slower methods, viz.,
Sub-dividing by ropes into very small portions, and setting one or
tWo men to connt each species, under close supervision and check
Oy the Overseer and myself ; or by having a tape tied to each
ndividnal 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.

N By _ these methods, steadily pursued, the enumeration of the Time
rees in all the plantations has been effected in about 24 months, °ccupied.
Or rather less if we allow for Sundays, holidays, &c.

B Every living tree, or young plant likely to grow into a tree, Results.
as been counted, the result being a total of 569,081.

Number of trees

Plantations. actnally found on
enumeration.

Dodabetta ves e 226,936

Neddivattam - ... ven 208,780 ¢
Pykara—

Wood 45,758

. Hooker o 87,687

Total ... 569,031

Of this number, however, I consider that fully one-fifth or20 per
cent., being either supplies or stunted 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-
lons, which is certainly not a sufficient crop for the area under
cultivation, being an average of only 530 trees per acre.

Classification.

Tl}ls may be considered as two-fold, viz., first, according to
Species, and second according to age and growth. With regard
to t'he_ former, I have not attempted to classify according to
Yarieties, as such would have taken too much. time, and necessi- Classification
‘ated my examining almost every individual tree, and seeing it According to
n flower, but have confined myself to the main classification of “PE®*
red, erowm, yellow, and grey barks, and other species. Under this
8ystem, we certainly lose sight of hybrids, which are incorrectly
Classe(_i with the pareut whose growth they most resemble, and
of varieties of the Officinalis, Calisaya, 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 ordinary working of
the plantations, and will be greatly facilitated by the sub-division
of the blocks, and knowledge of the total number of trees in each.

Results. According to the above clagsification we have the following :—

Descriptions.

Numbers actually
found on
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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’; planting
and ﬁpd}pg the means. The averages vary greatly in separate
sub-divisions, even of the same year, according to conditions of soil
exposure, &c., but the statement shows the maximum averagt;
growth both of Suecirubra and Officinalis to be in the oldest
planting 1862 (Neddivattam ouly), that of 1865 (Neddivattam,

clagsification.
Red hark 960,837 Dodabetta, and Wood Estates) coming next, whilst the measure-
Crown bark i 305,432 ments of the plauting of 1872 (Dodabetta only) are the lowest.
Yellow 552 ‘fhe highest individual trees which I measured were Succirubra,
Grey ) .. 1,874 375 feet in the 1862 planting at Neddivattam, and Officinalis,
Other species . 336 265 feet, in the 1863 planting at Dodabetta, and the greatest

‘g'}rths, at 44 feet from the ground, 28 inches for Succirubra and
237 for Officinalis both at Neddivattam. The 1865 measurements
of C. micrantha were taken on the Wood, and the 1869 measure-
merits on the Hooker Estate; they compare favorably with those
of k:?wt'br'gtb'ra, and Officinalis of the same age. No measurements
of C. calzsqg/a were taken as in the only sub-division in which
they occur in any number they are sickly and fast dying out.

Total ... 569,031

from which it appears that both the yellow and grey barks are
fast dying out as already reported. There may be a few more
still existing, but not many, as I carefully noted these species.
As regards trees classed under “ other species”” which includes
C. pahudiana, pitayensis, &c., the return is not strictly accurate,
for, as explained above, hybrids and varieties, which were
doubtless originally classed under ““ other species”” when planted
out, are now temporarily classed either with red or crown barks.

FBristing cirenmstances of each Plantation.

T proceed to a description of the existing circumstances of each
plantation commencing with propagation.

. There are two propagating houses for Dodabetta situated Propagation.
In the Government Gardens and capable of containing about
40,000 plants; when I visited them there were roaghly 44,000,
viz., 35,000 C. angustifolia, 7,000 C. pitayensis, 1,000 C. calisaya,
and 1,000 O. 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 temperature
heated by artificial means until the roots are well struck. The
plants of C. angustifolie were from cuttings, and those of

Classification T arrive at the sccond classification, according to age and
according to

age and growth, T have measured 30 or 40 average trees in each sub-

growth. division, and struck an average for the year’s planting, the girth
measurement being taken at breast high, or about 44 feet.
Where trees of more than one description occurred, in any
quantity, in a sub-division, the average measurements of each
were taken.

Results. The results are as follows :—

c 1 Average Girth in Inches
Average Height in Feet. a1 41 Poos, O. calisaya and succirubra from seed received from Neddivattam;
Year's Planting. T all looked very healthy. Until now there has been no regular
; g \ ¥ E gl ,.8 Erqpagatiqg house at Neddivattam, but Mr. Rowson has recently
LE ' KRN 231(1)%8!::1 Jgnvgslc? ht:. estimates he can rear 50,000 seedlings or
) at a time.

1862 .. ..l24!18s The nursery at Dodabetta near the old jail is 2:11 acres in Nurseries.
1863 114y 161 extent and contained 3£0,000 plants when I inspected it in April.
1864 . .| 12b asd ) Thesq were all . officinalis with the exception of 3 beds
1865 ... oo 103 1400 L) 208 contaimng about 3,000 hybrids, 300,000 plants are bespoken
1866 | 173 108 o | by private planters, and 50,000 reserved for supplies in the
1867 12% 9| odabett‘-a plantations. The nursery requires a little working up,
{ggg }35 111 - a3 the soil appeared sodden and baked in some places, but this
1669 .12 S was after long drought. The area of nurseries at Neddivattam
w0 Hofg) | e 18 1:26 acres; they contain 300,000 plants, of which all are
el sy - Succirubra except one bed of 2,000 obtained from the propa-
1872 ) B %atlr{g house at Dodabetta and said to be C. angustifolia and
. S B I - prlayensis (the latter certain). Orders are registered for all

B , ‘ ‘v the plants which were ready for delivery in January, but planters
‘ 3



Plantation
ared.

Elevation,
goil, &c.

Rainfall and
temperature.

Sub-division
and enumer-
ation.

Number and
description
of trees.

Cultivation.

~which they bclong.

1%

ohject to removing them before the monsoon has well so’ mn, ..,
i June,  The plants are well grown and appear very healthy.
"The nurseries on the Wood and Hooker estates arce 0-80 acres i
extent, viz., Wood 040 acres, Hooker 0°40 acres. They contained
about 150,000 plants when 1 mspected them in March., The
plants were almost all C. swecirabra and are all bespoken by
private planters. The nurseries appeared well  situated and
carefully managed.

The total area under cultivation by the revised survey is now
84817 acres, viz, :—

Dodabetta 320-47
Neddivattam 301-63
Wood e 0218
Hooker N Y i

Dodabeti,

The Dodabetta plantation is situated at
7,500 to upwards of 8,000 feet above the sen
in the ravines is rich and often two foot
being gneiss with here and there decomposed  felspar and
hornblende ; on the upper portions of the grass hills there is bub
little surface soil over the vock which crops out frequently. The
portion first taken up for ‘planting  contained, according to
Mr. Markham, “ Osbeckias holly, wild etnmamon,  Michelias,
Vaceinium, Sapota, §e¢., with an undergrowth of Lobeliw, Acanthus,
and fern, and nine species of chinchonaceous shrubs,” Thoe
average rainfall is 44 inches per annum, and Dr. King states that
observations, calculated on the returns for five years, show that
there are no fewer than 218 dry days in the year. The mean
teraperature in the shade may be taken at 60 degrecs and the
maximum at 70 degrees Fahrenheit, whilst during the months of
D'ecember:, January, and February there is often sharp frost at
night which does considerable damage to the chinchona trees
in the low-lying portions of the plantation.

I divided the plantation inte 39 sub-divisions, some of which
are of small extent, owing to the configuration of the ground,
plantation roads, &e. ¥ cnumeration gives 226,936 treos in the
320'47 acres cultivated, of which by far the greater number
(226,647) are C. officinalis var Condawminia, Bonplandiana, and
Crispa. There are many varieties an hybrid plants which
require careful observati define the species to

an elevation of from
; the surface mould
deep, the substratum

The cultivation appears to have been
Plantation being weede ked by the “ mamotie ”
(Indian spade)” several times each year. There has been no
dearth of labor here as at Neddivattam and Pykarra. "The trees
are, on the whole, very healthy, but the pereentage of renewals
or Supp!le.)s has been very great, reaching to 50 per cent. in some
sub-divisions, and the renewals wonld appear in many cases to
have been repented several tines, The Wl sides are, as a rule,

very good, the whole
d, and soil well work 15 ;
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very steop, and the wash during the monsoon ?ustt bguvtexiy (i:'eiz ;
catch-drains have been made to a certain ex gsh, but 1 do no
think there are enough, or of sufficient brea t daf d mogt )
carry off the surface water. The weeds are burie 2) ost It);est
in rows between the trees. All descriptions appie}mlr ;) geX  best
on a northerly exposure. The causes of the so; .e:]r yt % }E)ottest;
being unsuitable are not far to seek. The sun during

Northerly
exposure

: es:
and driest months of the year is in the south, and the chinchonas

is
on hill sides fucing the south are exposed to }fhe gllltfor(;c;e :cfi alllly
rays, mitigated, as a rule, by no clouds. T S.et he » © lr;terally
on trees barked late in the year,is very marke s I\?I):- Broughion
burnt up on the exposed side. 1observe also t a(,i Mr. Broug o
found that exposure to the sunl'lght decrease the el
alkaloids in the bark. Besides this they are expo
force of the south-west monsoon.

i in 1867
Bosides the experiments carried on by Mr. Bx:ough:v?zlh 1r;) ;tent
and 1869 and a small experiment on 355 trees with patens
manure from Melbourne in 1873, cattle manu}:e W:«:n . }})Igs 3 Lo
20,000 trees last year with good results, and the sa
done during the present year.

Harvesting has been carried on entiyrely u'ndola.r ?oe miggzlr;%
system, with the exception of 50 trees C. oﬁi_cmt}zl 8 | d£‘p lanta-
ai ex ériment in 1873. Almost all the trees in t 510 lanlt)ations
tions ﬁave been barked three times, and eve;1 1nd r %ag'ked once
of later date most of the trees have been r65&5 )4.-35 trees in all
if not_twice, perhaps somewhat prematurely; 50,439 taes I 80
have been barked. The bark appears o rene ltogether, and
observed no trees which had fal}ed to r(?nﬁaw aogv%n t(; the

SO trees being C. officina. :

;rllgg: ::};gflfi};x alf altitud%, the yield per tree or a{frs i: if:: f};ﬁ
that of the Neddivattar or Py}lzai:‘rg pllib?;ﬁ:;oixzrkgt-value being

d that the bark had a ?
fg;)e\:]rfgai'li);}f:x? Ii)r(:Sle{a,lca;‘ids;. Recent sales, however, do not bear
out this theory.

The yield last year was as follows :— o
4781
Natural crown bark . : 3115’067‘;62
Mossed do. e . 5:401%
Renewed  do.’ . ]
Branch do. ,
Total ... 38,801}

PUEY

and that for tho current year is estimated at 1bs. 40,000 of dry
bark, viz. :—

. LBS.
. Natural 20,000
e 10,000
Mossed . . . 6000
Renewed L. . - A 000
Quill {or hranch) ... . ,

Manuring.

Harvesting
the bark.

Yield.
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et

. : ) ‘ee men strip and moss), pack-
which, if the season prove favorable, will be harvested. No obliged tc mclude ‘1"}?}0 S:i::: tzzegier&;r;;(?llie}:n, viz. :—
record of the number of trees barked in each working season hag ng, and carriage to the railway s A b
hitherto been kept, but this will be done this year. N 1(')' L1
. ino 100 1bs. 3
Moss supply  The supply of moss is obtained from the sholas on Dodabetta, Cnst.,ofcollectlonfmd mossing Per 01 7
and cost, Snowdon, and the neighborhood, and is ample, there being no Dryu}g and pawk(;ﬂg riage to store ... 1 5 9
Private plantations in the vicinity, although, even so, it has now Packing bag; a? ;l‘ﬁemg . 09 7%
to be gathered 8 and 10 miles away. 'I'he Head Overscer estimates Cartage to & ef, ?p ackingon carts and 0 4 O
the cost per bundle of 1hs. 100 at, Annas 8, and the average cost of Mlf<{<l*1’z}1102:&l;‘/-,pl(;(m,s f;utt'd-, &e. .
stripping and Mossing 25 trees at Rupees L-13-0, vig, . — ratiway ’ S
[ YT Total ... 12 1 8.
200 Ibs. of moss gy ahove e b -
Fibre . - 006 DR Thence
4 G .. 1dings, &c. e
.‘l barker o046 excluding‘ share of supervision, cost \')(f1 1’)11i1S ofgé(;urse, the samo
2 mossers, at 4 apnag cach .0 8 0 " the cost of carriage to Madras and.Lon on i, s 8.11-64 per
- for the bark from all the plantations, v;i.;nRua?e:oml charge of
Total ... 113 o Ibs. 100 or Rupees 195-6-342 per ton, m b gk Subsequent to
— : Rupees 20-13-24 per lbs. 100 on nggziﬁgnsar&b , 'which appear
. 2 3 es e i * .
25 trees of the (. officinalis yield, on an average, lbs. 50 green this tﬁl ore pre dbrgkﬁ,?:e f(l)lgl?i;ng’ into in order to axl'lrlvi :;dtil:
bark, equal to, say, lbs. 18 dry ; according to this estimate each vi«:ry ) cavy anG I; e(inment of placing its bark in the
pound of dry bark costs Annag 1-7% for collection and mossing actulz: cost to (o ‘
the tree. In the Administration Report tor 187¢-77 (recorded market.
with G.0,, R.D., 20th February 1878, No. 274), Mr. Webster ) Neddivattam.
estimated the average cost of collection ang mossing  at e lles from O0tach- plovgiios
Annas 1-104 per pound of dry bark, but this estimate wag . "o tion, situated 18 miles fro g e
arrived at by merely dividing the total expénditure, classed undep The NedeYattam pymt? om 5,000 t0 6,000 feet above the sea, goil, &c
. mossing and colléction of bark,” by the total yield which mund, varies in elevatior from B0%) b0 O of the steep descent to
included ~ branch bark loppings, "&ec.” The estimate cannot, the lower porhon\{rxtle;)d llt;gblela.nd. 'Ighe superstratum is a very
therefore lay any claim to accuracy, but corresponds very nearly Gudalur and the Wy

el ] ] . . . d. .

- an deep \ eg eta/ble m()uld, lts ba.'SIS l)el.llg, accor ‘I]lg 1 O

Blark}la'm a& mixture Of Syenite and laterlte Curlously Comblned m
’] 3

»
; tratum as a “mar]
strata.”” Dr. McPherson described the superstr

with my calculations which show Annas 1-10'8 ag the average
cost for all the plantations,

. ; cess of disintegrq-

Dryingand  Aq ¢p, bark is collected, it is taken by the barkers to the and the substratum as gmmtel\i}ﬂdﬁz}:&? Eg(t),h objected to this

p:f;mg'the drying shed, formerly the olg Jail, where it is dried on stages tion, but Captain Morgan and L o marl, properly so called, on

which can holg about lbs, 1,500 green bark at a time ; 8iX coolies description, stating that there lst_I;1 e (’;ompound of mica fmd
8t Annas 4 each are employed in drying and packinhg. They can the Hills, and the former sugges lelfrkham found in the original
get through on ap average lbs, 1,500 per diem, which makes the felspar ’’ as more probabze. Mf‘- alled by Roxburgh Qinchona
cost of their labor Anpas 1-7% per Ibs. 100. Previous to last, year forest Hymenodictyon Hicelsum. (c.nm)'mnn pepper, coffee, wild -
It was dried in the sun, but hot air flues have now been eacelsa), an andromeda, wild yam, ci rs, and numerous ferns and
introduced. The bark loses-about two-thirds of its weight in ginger, an osbeckia with purple ﬂoweth, was Acanthus, Melesto-
drying. It is then Packed in bales of Ibs,. 100 nett, the covering orchids. The prevailing* undergroﬁ'cpherson, “ the exact same
being waterproot packing bags, supplied from Bimlipatam 1y Mmacee, &c., and, according tolDI; imported by Mr. M&th‘}m',
Messrs. Arbuthnot aud Company, at a cost of Rupees 1.8.0 each small fern which covered the plants hicrl)l according to Dr. King’s Raintall ana
including delivery, The bales are next despatched to the store, The average rainfall is 105 mche;,.w five ,yeal's, falls on 125 days temperature.
formerly Mr., Broughton’s Laboratory, Two coolies can carry Statement, based on the retui‘lns 20;'0 days on which no rain falls.
four bales or 1bs. 400 daily, their Wages being  Annag 4 each per of the year, leaving no !esaht a;x de may be stated as 60° with a
diem. This makes the cost of this carriage Annas 2 per lbs. 100, - The mean tempcl‘ft“re in the s 8;n of 54° Fahrenheit. From
When a sufficient quantity of hark ig ready in store, it ig maximum of 80° and minimu erally clear and the sun’s rays
forwarded to Mettapolliom n carts, each cart t'aking 10 bales, * November to May the Skyﬁs ge;lo November there are generally
Ibs. 1,000, for Rupees 6, or rather less than' Annas 1 per lbs. 100. very powerful, bu; rf:i(:n d’oesa y1’1013 fall, the air is cool and moist.

- ! 1 I : '
Cort of + Thus the Dodabetta bark costs ahout Rupees 12-1-8 per Ihs. 100 clouds, and, ever
3:‘:132” “dor Rupees VL1213 per ton tor stripping, mossing  {(which 1 am



L2

Sub-division I divided the plantations into 29 sub-divisiong, of whic;!l
and enumer- however one jg blank. The area by revised survey is 30163
ation. acres and the namber of trees 208,780, of which 164,456 aro
Number and (. suceirubra, 43,694 . officinalis, 193 ¢, micrantha, 421 (.
description of ealisaya, and 16  other species.”  Here also there arc many
trecs. vm'ieﬁes, or hybrids, the most frequent belng C. anglica, (?)
C. pubescens, and what iy locally known as the broad-leaved
Condwnvinea (< Uritusinga 1)
Cultivation.  rpyy, ciiltivation iy, on the whole, similar to that of Dodaboetta,
but has suffered from the difficulty of getting .
sufficient labor owmg to there being no Budugas available as at
Dodabettu, and great competition for the Canurese in the lm"g'c
planting districts of the Wynad and Ouchter]qny Valley., which
are in the vicinity of the plantations. Weeding has, for this
reason, been but superficial in some years, and the sojl probably
not 8o much worked as at Dodabetta, where, however, it iy 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 a marked absence of the
frequent renewals or supplies which appear to have been found
necessary at Dodabetta, Thepo arc, on the other hand, many
more self-sown freeg coming up between the rows, especially in
the vicinity of water-channels, whereas at Dodabettg, there are
scarcely any—doubtless due 1o the greater working op uigging
in the latter. The hills are not so steep as at Dodabetta or
Pykarra, and the greater proportion of the Q.

Growth of the this estate the 2ppearance of being much furthe
red barks,

and rcbaining

suectrubra gives

i very fine, the
average height and girth being 24 feet by 182 inches. The

3
Crown barks. Dest results with thi species are obtained ipn the ravines,
formerly covered witlh forest trees i

uccessful, The
- officinalis, on the other hand, appears to prefer a Comparatively
igh elevation and is not averss to the open grass hills. Some
of the latest planting (1869 ang 1870) which is chiefly of this
Species,in the higher portion of the plantation where the upp
road leads to the Ossington estate i
Yellow barks. that of the red bark

bungalow. Trees of the C. calisaya have been

parts of the estate, with varying condétions of soil and aspoct
but none have done well. ~ After the first few

a'shrubby appearance, with numeroys stems, n

any size ; afterwards they become sickly, and but fow live beyond
the 10th or 12th year of growth. e canse of this is difficult to
ascertain, I was inclined to ascribe it to want of drainage, and
overmuch moisture at the roots, but have convinced myself it is
: m which they were planted, even in the lower
portions of the estate, has a subsoj] composed of smal] gravel,

affording excellent drainage, and their roots, on boing dug up,
£xhibit no signs of rust or decay.  The causes must therefore bo

~)3

e in a
sought forsclsewhere, and I confess I am bnot :1: p:;;iggtto me
pos?tion to offer a decided opinion. It ha‘s eﬁn tli%n but after
that the rainfall of Neddivattam 18 too gxeat]'ort £ the forests
perusal of Mr, Markham'’s description of the ¢ lingoenoot think this
of Caravaya (Peru) where they are indigen OI?{S’ MecIvor’s surmise,
can'be the cause ; much more probable is T (éh four or five
which has Mr, Howard’s concurrence, that it is W}?ich probably
months’ drought which is inimical to this spteilch,hole year. Tt is
Tequires a moderately moist climate during the le.c_r anthee. both
tory noteworthy that ueither the Calisayc the Nilgiris, whereas
from Caravaya, have done wel'l anywher(? on lt ~ewhicg}; co,me trom
the Succirubra and all varieties of O m,'L(CLc?eded-

cuador, 10 degrees further north, have su

In 1869 Mr Broughton applied nitrogenous manures to Manuring.

i i nce on
Some of the trees in this plantation with no app‘arl'gniz) i’ngllllgalojds,
their growth, but with Igood results on bll']ed ylevarious et
‘UbSequeubly stable manure has been ap'p }e mble 1ons portions
of the plantation, exercising apparently a :awofr::m6 Dafast o the
health of the trees, as evinced in the casl(: (t) 5,00 Succirubra
trees manured in January 1877, by the bark s rlplpn agl'l ich more
freely during the succeeding barking season. nall the olcor
planfing Mr. Rowson has also dug ren_ova}:l?ln%pom e
trees in which the weeds and leaves which ah tll.x g reds e
uried ; .when decayed and mixed with eart
ne description of leaf-mould as manure.

W h 1mi iments in coppic- Harvesting
1 1 e few limited eXPer!.m ) : ;
. ith the exceptlon of t ot <triopi d asi o
Ing, the bark has been harvested b9 the str pping an g

J 0
Process. Roughly speaking two-thirds of the triez %::xfisg?:ln nsm
treated since the commencement. Mr. Rowson ha

t . barked Mr. Rowson’s
-divisions in which trees were timate of
n 187 775, an tn which e (::E;oses barking during the current (FR00

y The former is too vague to be of use as it contains such ;; gz re
ear, e

2o e ont
entries ag ‘“ all trees of size in sub-division,” —aln((i3 (;:rvgzrgg gs out
the totals as accurately as possible the numb.ers a5r8 o 11 0x0288 0
those given in his Annual Report 91,860 versus 58,

h Number of
fore reject it altogether. According to his statement Mr. Rowsoi byositiel

i bark 157,444 trees in the curren barhed in
§;:1}-) Ozisévﬁ?g}?}ilgl sffg lz,lrftlag’rsg, 25,096 crown, 168 grey, and 34 current year.

. : h

Yellow barks ; but I can scarcely imagine thet he }:Vlllel» g::azslzoig .
80 many rep’resenting three-quarters of tht}al vz fime to rofor ho

does the,estimated yiel%_ coin: ldee.nts gegﬁet rg;ar * all trees of
lify his statem imes

:;Z: 1’(’1 prT(ilzag%ﬁe(}'u;ée); have all been barked three or four times,

i 1rubra, 1,000 experi-
experimental trees, C. succws xper
?I?g:{)lo(;?vil;?:: ? ?82132&},33 Qesﬁhan six times, having yielded mental tree
- 3

bs 7 barked six
* 4

trees
lbs, 3-2 per tree on last barking (1877-75.) N%‘h;g& ax(-lz :;1(413 2rgteh
Fobmans 13 para:lglfa%]; 18< ?: egﬁ;%\’wlh}ér;rene;ving,freely, and

. e bark is enewi _
gxzb::gg slllfvzs no outward signs of deterioration from bemg..
subjected to the stripping process.

times.

>



Yield.

Moss supply
and cost.

Cost of
collection
and carriage.

Situation of
Wood and
Hooker
estates.
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The yield of dry bark last year was as follows ;—

LBS.

Natural crown .. 9,400
Mossed  do. . 9,6691
Renewed do. . 4,962

Natural yellow ., 1,8451
Do. grey 150
Do. red o 11,748
Mossed do. <. 16,407
Renewed do. <o 14,090
Dust do. 58
Mixed 181
Total .., 68511

and that for the current year is estimated at lbs, 76,000, viz, :—

LBg.
Natural crown 4,000
Mossed  do. 8,000
Renewed do. 12,000
Natural yed 20,000
Mossed  do. 8,000
Renewed (o, - w 24,000

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

The moss supply is derived from Government gholas at
the head of the Ouchterlony Valley and towards
bungalow. My, Rowson estimates the cost of collection, barkin R
and mossing at Annas 1-7-86 per 1b. of dry bark, of which the
collection costs Annas 1-06 and the labor of stripping and
mossing Pies 7:80. The total cost per pound ig therefore very

similar to that at Dodabetta (Anuas 1-74) and may be accepted
a3 correct,.

I have not the details of petty
packing the bark as for Dodabetta, and do not delay the report
to get them, suffice it that the total cost of collection and moseing,
drymng and packing (including bags) and carriage to Mettapol-
liem amounts to Rupees 14-15-62 per lbs. 100, or Rupees 335.5.7
per ton. The extra cost compared with the Dodabetts bark js
of course due to cartage from Neddivattam to Ootacamund.
The Neddivattam bark costs, according to the aboye estimates,
Rupees 23-11.12 per Ibs. 100 delivered in London,

expenditure in drying and

Pylarra,

» Wood estate on

the right and the Hooker estate on the left bank, The culti- -

vated ares of the former is 72-18 acres, ‘and of the latter 154-19
acres, The circumstances of both being very similar, I shall
' consider them together. The highest elevation is 6,200 feet at

25

top of what is known as “The Avenue ” in the Woofd, ;n(}{ n IZ}:: gﬁ:n:&m,

Upper portion (Sub-division No. VI, Appendix Ifi) (; b t(}i \(f)\?ood

©state, and the lowest somewhat below 5,000be?e ml :m ol

estate. The upper soil is humus and a dark xonn o m of a

rich description, with a subsoil of fairly retentive c ;ty coS Sx osed

of decomposed felspar. The indigenous flora close yl Te ; S il and

that of Neddivattam. I have no data as to the rainfal a,nh mea:,) ! peaintall snd

temperature, but they must be almost identical with tl o:(}alree
eddivattaﬂ;, from which the Hooker estate is dlshtgnt only

Wiles, and the Wood estate five miles as the crow fies.

. { ~division
I divided the Wood estate into nine and the H'()Okefl“tlzgz a,szlllx?enrmer-
thirteen sub-divisions. The enumeration and classﬂﬁcatmnfo 111' b 8ion:
ve the following results :—~Wood estate 45, 758 ir eesjv(') :Zth]tf ]
5;,779 are Succirubra, 7,182 Officinalis, and,s?g?’ b:(irg7 909 Number and
Choolker estate 87,957 troes, (})f Whl]:CIh lfi’('lﬁg 73.2:19 v:f'f;zles a,re, as 3: i";jg’:“’"
inali Micrantha. y ; )
rulec 'Zﬁ;ﬁ;g"gitisgpecies which they most nearlly resemble, as in
» p
e other plantations. . .
The culrt);ivation of these plantations has, I conmdir’oz(i&::f;i? Cultivation.
80 careful and systematic as that _of either Dodabetta hois wot
vattam. This is doubtloss dye in great o of the Superinten. |
8ving been so-much under the immediate ey?‘ Vo st cl:]lll)anges in
dent and Assistant Superintendent, and to “Egnes left without -
he Ovorseer in charge, the estates bein solxlne uns o
1y reliable person to supervise labor. Int f cas the monsoon
oolate, the Pykarra river becomes unfordab ‘i\ru:id' attam to go
and it is necessary in order to reach it from Ne thlg distance at
round by Pykarra bungalow and bridge, mak1;11g A v
least 10 miles. A wire for the transport of the ford,on v;hich
een stretched across the river at the Plantatu;n A f:) ot-bridgo
believe doolies sometimes cross, but the waz qsta,ut- Superin-
is much folt, A separate Overseer, under the ::,LctiOned and I
tendent, for each plantation, has recently been sion will soon be
ve no doubt the result in improved cultlvaém: Neddivattam.
npparent. The system is similar to that pursue at is generally Growth.
']‘Il)le g‘l‘ov;th in the “ Avenue,” on ?he 2 Odfeﬁta o lgsgd to the
very good, although from the situation being ﬁ g' e;?t B Doator
south-west monsoon the trees {)resent & Somew. }f' 1?vhen In the crown barks.
1Pbearance, being more or less covered wit ho crown barks,
ower porti,on of this estate the trees, especially t 51 (i'l osure
exhibit g poor growth, due apparently to the son;' y {roe;p5 600
nd ill-drained soil. The elevation of this p:; :)(;‘nb oﬁm’n"a .
50 5,000 feet, is also rot favorable to the grot. of the avenue Grey barks,
he patches of Micrantha in the lower Porf:o?ba.ch tree having ’
exhibit g good but somewhat shrubby growt:I ,ha,bit of the brec.
Soveral stems. This is probably t.he natura eral decay, chiefly
‘This species have recently shown signs of 50’11) loakaee from
attributed to woisture at the roots cause y 'm;%on of the peq backs.
Water-channel above. The red harks on the upper p%arks even
ooker estate have dofle very badly, but &hi cr]?;];m owth. In
on the open ‘grass hills, exhibit a good an e? thg 15:1 barks arg
the lower portions this is reversed, and some o .
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Extension.  excellent Specimens, A clearing of 25 geres was made in 1873
for extension, the avowed intention being to blant new and
valuable descriptions in rows alternately with peg barks. Only
about 10 acres appear to have beey planted, and the rest allowed
to revert to Jungle, and the planted portion has not done at

all well, a large proportion of the trees, especially of the new
varieties, having died,

Mauuring.

Plantations. The application of
56 3 Most beneficial ‘effect in the
poorer portions to which [ have alluded.
glnrzeslt(ing The harvestin g has all beey effected by the gty
€ vark, M

Img system. The oldest plantings in esch estate appear to have

been barked three times, but there s little data to goon. Mr.
OWSON’s statement for 187778

pping and moss-

during the Year, but I expect this ig considerably over the mark.
is estimate for the current year i 16,387 trees, all crown barks,

of which 6,463 are in the Wood, and 9,918 in the Hooker estate.

e bark in some portions of bot} estates appeared not to be
renewing so wel] ag one could wigh, but, in the case of the red
barks on Hooker, it wag explai

ned to me that the trees were
barked very late last seagon.

Yield, The yield last year for both egtateg was as follows :— o
LBS.
Natural crown . . 5979
Mossed o, ee s 4,944
Renewed o, 1,640
Natural regq .. 5,328
Mossed  do, . B985
Renewed o, 4,093
Grey bark 527

Total .., 31,495
Tent year is estimateq at lbs, 24,000 of dry

LBS,
Natura) crown in . - 3,000
Mossed do. s 5,000
Renewed go, 4,000
Natural red & 3,000

ossed do. 3,000
Renewed do. 6,000

The number ang description of trees barked in
© noted this season, ‘

Moss, supply,  Moss ig obtained from the sholag within the plantation boun-
and cost, dary and towards Dunsandal fop the Wood estate, and chiefly from
those between the Plantation gng the Ossington property for the
Hooker. The supply ig sufficient, but cost of collection, accord-

:
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ere, bein
ing to Mn, Rowson’s returns, iSbhig];he;;)l}ﬁziet(im:selzgg]}])i:'z:i witg
) . of dry bark > 2 3
ﬁ?x?l:: ;:g(())g Ei? Iﬁégdi?rattagl, or, if we include 3(1:1 l::;lfllen ax;lea. d
Iossing the trees, Annas 2-3:05 per lb3 ;s :(;)n;gabett&
1.7:86 at Neddivattam and Annas 1-7-33 a

. ked in a small Drying and
tate is dried and pac : king the
hT;]e buzkd gfr :ﬁ: Vi’;.’;gs: sn:ar the lines on the lo;v}fr Ps(:::lmi) lc1>£ oy
fh: p?;ex‘;iaiion? It %as hitherto been dneda,:ilza thiseyea‘r', The
arrangements for artificial heating have been m rts. The Hooker
bark igs despatched direct to Ootacamund by ca to be dried and
bark has hgtherto been taken to Neddlva‘t.tar?i up with the bark
acked, and has, as a matter of fact, been mxxi vep been marked
gf the latter estate though cortain bales ha tion as to details
Separately ag Pykar;'a. bark. I have no 1n]f10rmatwo estates, nor
ofpexpen{riiture in drying "‘hﬁ. }f;}fusznv:r; Z%nsidembly, a3 the
. . lc .
ﬁo?fe:al?:fkg z:: E: li)iltcl:l‘fer:v to Neddivattam and then carted to
otacamund,

. i f Costof
. i acking, and carriage o T ien
The total co}?t ?{f .800113(;201?} (I\lil).’,ull{go’wfon at Annas 2-197’?18?:; :zde:a;riage.

fk};e lgy(;z arr; lir 105 this estimate it costs Rupﬁ?sm Railway

or (l)bs ?(’)O oa'rr R.upees 399-7-101353191' bon ab Me&ﬁgoLondOn would
Station.' The estimated cost per-él 10iti}’%gggg::; Rupees 20,13_2%

: ared w oy ison

N Roren T O fiinte wopberiaon
Teca itilat:g 8Jin & tabular form, the cost of co ?iccfrriage to railway
and gf colleétion, mossing, drying, packing, an

per lbs. 100 of dry bark :—

Cost of collection,
ssing, drying,
Cost of oollecti(;n p!:é)king?and 0‘“1" Remarks.
. 100 1bs. o iage to Mettapol-
Plantation, pesry bask. lmgeiém por 100 Tbs, of
dry bark.
RS. A. P .
‘I 7as TR E:m: dfﬂ
Dodal.)etta, 1 786 14 13 bt supervision,
Frnen \ (Wood snd 2 308 w1 office, build-
yI:[oofer). ings, &o.

General condition of the Planiations.

T o it i o e, ey iy
and tié::eiss an entire alf)seﬂce 3; rej J:;g%‘;;eﬂasr r8) T observed heslthy.
i ' the Wo 1 okl

' thg 1”“#223 lg::)v:n barks, both barked and m;bau:,?iﬁ:éﬁg S
:n%log ing, wnd or digging them up by the roots, ibe this to tho
Sietdoney o conker o ok wnoteblo, hetng b sy,

. M g . bsoi unswy y : A .
.x:;;&:;i ?,?Z'Emtf,’fs’tm,’ a‘:z‘:l requiring deep parrow drains, and . ; '
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in some instanees to a southerly exposure. A comparatively small
number of trees were found attacked by a species of borer, but 1
imagine they were sickly before they were attacked.

The detailed statement of enumeration (Appendix A) exhibits
also a large percentage of rencwals (chiefly in Dodabetta planta-
tion) and failures, The worst sub-divisions are in the lower
portion of Dodabetta, near the old jail, on some of the upper
portions, grass hills, at Neddivattam, in the Hooker estato, and
1n the lower portion of the Wood estate. A large proportion is
apparently due to the original plants having died down, or been
nipped by frost and sambur, and existing only in the shape of &
shrubby growth from root-suckers never likely to grow into trees;
insufficient working of the soil, and the effects of a southern
eXposure appear to me the other canses of failure or poor growth,
and these are easily guarded against for the future,

In the case of the (. micrantha on the Wood estate I believe
they suffer from overmuch moisture at the roots caused to some
extent by the leakage from the water-channel above and insuffi-
cient drainage, The chinchona are, it is well kuown, singu-
larly impatient of damp at the roots. Op the other hand, I am
inclined to agree with the late Superin
non-success with the (. calisaye at Neddivattam s the want of
superficial moisture or rainfall all the yearround. It is noteworthy
that the Miecranthe and O’alisayte, even when healthy,.assume
almost invariably a shrubby form with numerous stems as com-
pared with the Officinalis and Surcirubra. This habit is probably
peculiar to them™ even in thejr indigenous state. The result of
recent sales, even merg loppings, of the Oa,l'isaya show that this
species is well worth renewed careful attempts at acclimatization.

I consider six feet is the maximum distance apart at which the
trees of all descriptions should be planted out. They appear to
grow better when closely planted, and are less liable to be

damagefi by wind and sun 5 besides it ig easy to thin out and
uproot if the trees become too crowded.

The plantations are very well supplied with roads, which greatly
facilitates their sub-division and working. They are throughout
in excellent condition, water-courses being, as a rule, provided
with culverts and streams with wooden bridges. A good system
of roads and paths is of great importance in plantations, and in

this respect there is vothing to wish for in the Nilgiri Govern-
ment Chinchona Plantations, '

Comparison of the M, 0ssing and Coppicing Methods of Harv

In considering this important question
results of harvesting under the
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hich presents itself is the
limited extent on which the latter h
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which experi-
ments were : .
carried on. .Stripped and mossed. The circumstan
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ces under which the trees
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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 at 4s. 44, to 5s. 104, ; next comes mosscd at 2s. 6d, to 2s. 9d.,
and unmossed (natural) bark last at 1s. 7d. to 1s. 6d. Turning
to the latest analyses of crown barks by Dr. Paul, we find natural
bark from Dodabetta trees of thirteen years old yielding 4°11 of
crystallized quinine sulphate, and that of nine and ten-year old
trees 2:90, whilst mossed bark from ten and eleven-year old
trees yields 3'98, and renewed bark from trees of same age 477
of crystallized quinine sulphate, whilst unmossed crown from
Neddivattam yielded 4'24 and renewed crown only 3'99 ; but, as
pointed out by Government (G.0., R.D., No. 715, dated 8th May
1878), particulars 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 resnlts hitherto obtained, which render it

almost impossible to arrive at anything approaching accurate
conclusions on the subject.

The advantages claimed for the mossin g system are—(1)-that a
larger harvest of bark can be obtained in a given time, (2) that
the bark so obtained is of a better quality. I think there is no
doubt on the first point—a larger harvest can be obtained ag
abundantly 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 circumstances by the coppicing system.

On_the second point it will be gathered, from what I have
already written, that I do not consider we are yet in a position

to judge, although so far the results are favorable to an affirma-
tive answer.

Immediately affecting both points under consideration is the
question whether the barking can be carried on without
detriment to the tree as a plant. It would naturally be suPposed
that repeated decortication would materially affect its health and
growth, and soon resalt in death, [ have given this point most
careful attention, and compared barked and unbarked trees of all
ages and in all situations, and, so far as external appearances go,
can find no signs of decay or want of health and vigor in the
barked trees of either species (red and crown)., In the oldest
plantation at Neddivattam there are thrice barked and unbarked
trees growipg side by side, apparently equally healthy and
robust. 1 have not thought it hecessary to fell any trees to
examine the wood, but have carefully examined sections of the
barked trees felled in presence of His Grace the Governor in
ose of the unbarked trees felled
later in the same year in the presence of Captain Aylmer, The

former were planted in 1866 and the latter in 1864.. Some of

the former sections do exhibit decay in the wood, due ‘apparently

to careless barking and consequent damage to the cambium
layer. 'When the bark has been carefully removed, and complete
renewal has followed, the old wood shows no symptoms of decay,
nor is there any apparent arrest in the development of new wood.

d even’
far as oyr khowledge extends, howeYer, there are equal an
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. : ich are

The sections of unbarked trees, the dlmepsml{];:m()f (:;E;colder;

much gmaller, though taken from a plantah?nq hakz and their )
exhibit in some instances signs of heart or rln? :he stri ped and

wood does not appear more healthy than ;ha: 0 P]

mossed trees, with the exception noted above.

i Renewal of
All the trees, whether barke}clil 0}: l(linb:ﬂ;?g’ ?;: sﬁﬁg&:}fﬁﬁ‘;c}; bark without
1C 0e! . f moss -
fgﬁ f{ﬁ'el%, ? %ﬁeﬁeﬁttuieghnzt say I observeg this I!{g}t;e 1? 31: tain.
forlgler e:;hz(a,)n the latter. The I‘ene_wa] of the 'gankt vglmfcl:artain
application of moss or some substitute I consider io lly as Mr.
to be adopted even in a tentative manner, est?(;irZe treated
Howard found in 1864, on examining & Secmotl'l o less developed
1n this manner that  not only is the woody por lt?}? wood itself is
than would normallyd ht;v.g bé:;ﬁiﬁ?eazgssé nglil; g t(ca)wards decsy.” -
also partially deprived of its vi Dr. Obiections to
The objections to the mossing system, s full{hswxfee::ie:;}i,ty of the barking
King . ago 43 of s Nauu, e iy (1 th necemiy of L,
of skille .
;tg;' ?}l::e f,ﬁﬁﬁ,eﬁgozgﬁt uent failure to _renewl t}(:ie 1;:11;15 e’ri(n23)‘
thinness of the renewed baxl when richest in aui%r?e Beé,rs il it
it necessary to allow it to remain for two or twen YOO
thickens ; (8) diminution in health and Vlgor;}? t the bark must
and dag’er of their premature death; (4) h“ ir, (1.e., during
be han’regted when there is much moisture in the ?111’ to' (.i’ry it by e
the monsoon months) when it is almost 1m_pos§; eminimum >
natural means, and when the bark ¢ Onu;ms 1fsd ing can be
alkaloids ; and (5) that even if the diffculty of drying ea, o°
got over ,by local manufacture in 1ts gre(i{l s'ted,season of the
will be poured into the factory durmg)a 1roi ‘

Year only.

] i e Their con-
objection my observations convince m Their oon-

th;};soll‘zig:;gisvezhsm? l1"?3t&dil'ly be taught to bark Wl?fogziwilfaigtlig
the cambium : as regards the second the thmngss Rl }ield of
Proved, is ab,unda.ntly compensated by the “::m be harvested
alka,loi(,ls and two crops in every t,hree J ea}x;g econd strips will
(.e., if the first strips be taken this year, t ?15- third, I see no
be é‘;lken next, and then a year of rest allo;ve. ),the tro0s which
Signs of “ diminution in health and vigor " n The fourth'and -
have been repeatedly subjected to decorbica 1onf:  Broaghton bas
fifth objections appear tome the most ser{Ogs’ t(:l'l is best dried
found b experiment that the bark, if drie la: ds is lowest in the
by natuzal means, and that the yield in alkalol sbe got over by
Monsoon months. The drying difficalty may state, the best
ocal manufacture from the bark in its gTeefnhm-vens,t;ing’ (e-9-

Bthod of treatment and under any system oat a certain season
Coppicing), the bark would probably coms 113 of alkaloids during
and not &ll the year round, bu the low yie ason of harvesting
wemonaoon monthe, hich r e romain,and s kel to
:sg:ggﬂegrggggtagm:;::;é this method of harvesting.  So.

n
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groater drawbacks to any other system of harvesting as
suggested.

Summary. To sum up, T consider that the stripping and mossing syst
has so far proved eminently successtul, and that at the pres ’
time there is no sign of its hzwing proved detrimental to - Uotacamonn, 31st August 1878,
health and growth of the trees of either description ; as rega
the comparative value of the barks taken under the two syste F
mossing and coppicing, results are in favor of the former, 1 rom
I consider further careful experiments in coppicing, and analy

'ENT ano MEMBERS or tHE
and sale of the barks very necessary, Tuz PRESIDEN

CHINCHONA COMMITTEE,

Ooracamunp, To
10¢h July 1878,

Tur SECRETARY 10 GOVERNMENT,

Revenue Department,
Ootacamwmd,

Sig,

i i 30, of 1st June
WE have the honor, in ebedience to G.Q., No. 8 0,
1878, t: ‘xr'ipori that the subjects referred. to us in paragraphs
4, 5,6, 7, and 8 have been duly considered in Committee.

ting of the Committee was held on 24th June,

an('f };Zbi;;?xel:lﬁ; thg business of the Committee has been dlfcgsszq
in ten meetings. A Sub-Committee inspected the severa to;e .
rament plantations, and also visited the principal private estates
on the lé)ilgiris accompanied by Dr. Khmg. . ¢ Dr. 6. King

8 important to obtain the evi lence of Dr. G. King,
Sui)tér'i.zt?;z?l%xft? (?; pthe Ghinchona. Cultivation in Dgr]ee}ln%, in
regard to his experience of cultivation and alkaloid 1:11:.151 a.chlxl'e,
that at our first meeting we resolved to request t i;l r'b'lc g
might be permitted to attend to give evidence on 2) ez su ]g s
Decessary to our deliberations. Dr. King arrived fetAo aca:ixpurz
on the 1st August, and his evidence will be found in Appen 1xth .
The Committee desire to acknowledge t,helr obligation to .‘le.
Bengal Government in placing Dr. King’s services terlnporar; y
8t their disposal, and are much indebted to that gentleman for
the valuable information he has communicated to them.

ia, in object |
‘stated by the Government of Indla, the main obj !
WhliAci ?lfee Govgrnment had in view in the estabhshmenf{;t };)f )
chinchona plantations ineIndia was to afford the people of the
country a cheap febrifuge.

i terial
To produce a cheap wmanufactured article the raw ma
must, grst, be obtainable at a low price ; secondlx, the prclmesst };)f \
 manufacture must be inexpensive apd 9xhaustlve; lastly, the
l Product must be efficient and economieal in use.

ton, but
These elementary facts were clearly seen by Mr. Broughton,
his izea.zzc?r;nfad tg be discontinue&): for, though its a.morphmlm
Quinine was thoroughly efficient, the bark supplied to it was costly
and the method of manufacture did not prove exhdustive in.
Practice. 5

v
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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 philanthropic
intentions of Government arc likely to meet with their best
fulfilment by the resumption of local manufacture.

The course of inquiry necessitates our reviowing the condition
and prospects of the Government plantations in this Presidency

and in that of Bengal, where local manufacturc 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 personal inquiries and inspec-
tions,

The materials we have collected are placed as appendices to
this report for convenience of reference and the correction of our
conclusions,

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

(¢) The possibility of locally manufacturing a drug that
shall be commercially and chemically an economical
production, while of such medicinal value as to ju_stify
1ts cost.

(8) 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
above 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
ascertain whether they afford grounds om which to recommend
that the produce of the Government plantations in this Presidency

should be converted into a similar febrifuge, either locally or in
Bengal.

It will be within the recollection of Government that this
question, as regards Madras, was somewhat exhaustively deslt

with by a Committee appointed under G.0., No. 759, of the 22nd
June 1874. '

It was shown by the Committee that the 445} 1bs. of mixed
alkaloid produced under Mr. Broughton’s superintendence (in

1871-72 and 1872.73) had in the net value of bark and expenses.

of manufacture (not including any portion of Mr. Broughtpn’ﬂ
salary) cost the Government £3,083-12-0, while the same weight

_ while-on the other side we have the actual éveight
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of erystalised sulphate of quinine might have been l'aniiege‘lin tfl(l)j
Medical Store Department of Madras, all charges inclu d, for
£2,895-10-0, so that Government was a.(_:tually pa,ylllng more oran
inferior article than for the most expensive of all tfe }zﬁzgaé-:mon-
of chinchona bark (paragraphs 18 to 25). It was ilé'  demon.
strated that the commercial value of the 44564 ts. Oore ixed
alkaloids, as produced by Mr. Broughton, was no tniess than
£1,483, while the actual cost of production was m:;hat s than
£3,080, (paragraph 30). 1t was shown, moreovser,lb b for the
i cxpendituro fn the zoca'l E:O(lil::}rzm;ugf:hﬁeg ins.Europe at
alkaloj overnment mig . '

St oD et e at chinchogiine
tran , &c., either 1, 8. | € ,
or 2sg)5ogtl’b§t]tgf sulphate of chinchonine, by which mean;s, :otlitm}é:
same money expended in local manufacture, ﬁgree 011)' (;ubou o3
the bulk of fobrifuges of equal value might have eeO ula,t,gion
and their use extended in this proportion to the poorer pop
(paragraph 27).

The original estimate of the late Mr. lV_.[cI.v'or :v:.ss 1;11&: ‘ g:;
chinchona bark could be produced on the Nilgiri e ate st & cost
of 6d. (4 annas) per pound of dry bark; but w hae.dl.l t?o mined
before the Committee of 1874, Mr. Mclvor ind to adut

aragraphs. 61 to 63) that he was u::.lable to sta he cost 1o
government of the raw material he delivered over go t anl id
factory, and that his estimate of 6d. per pound referre y
expenses of cultivation and colllectlon% t R .

i biect of local manufacture a .
Sexggl tgh:s iupg)int of vital importance to endeavoxl'l;o lt:scgr;%ir;
as clearly as possible at what cost the Governme_nt fstheela,bors
to produce bark. Fortunately since the conclusion o deto bors
of the Committee of 1874, some experience n re ot
matter has been obtained both in the Nilgiri a;n Dericeling
experimental culture. In both these experimen sf st bo.
noted that & Government works with a sgwnﬁl dqt' expt'o © in
comparison with ordinary planters, who, 1r(11 ) i xoiI:1 to their
unremunerative outlay for many years, yvoul lalwe, kg
e P ths s of Mgt exfavtors, a5

jon; 'and in the : ¥
:lnlgugflanmt;?enz on the entire area after ﬁvg years tem;?i B
The method of working the Government estates on the Nilgiris

i ' ‘ duction of bark for
does not permit us to show the ocost of pro y ‘
e:(?h x*;a,rieg,y cultivated, or for bark from trees of different ages

‘Our only data available are—(1) the yearly expenditure on culti-

aliabie s ; ital acéount ;
vation end harvesting, and (2) the intorost on dhpta Acolts

by the estates.

‘ - - £ the
» of the. Ni s.—The capmal account of t
,,??bﬁ;q';a'g,l)‘snt‘ gmz:rkwo:ordm‘ g.;:ol:g;r:tatement furnished to us by the
re: -General, given in A i
; fﬁ?ﬁ?’&ﬁ?ﬁﬁlm- 76, showing a balanco of charges of
~Rupees, 11,22,116-15.6 or an outlsy of about Rupees 1,323 per °,

Appendix E, was closed at. the
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vi(;zfugf thel lcultivate:d area* of the estates. This capitul account
e (:u?:' a:t.expendltu.re on unremunerative experiments, such as
ivation at Mailkonda, with balance of interest on yearly

outlay calculated at 4% per ce T i
the past cost of bark prO(Il)u;ti(z)(;ln:t;— Hhe following figuros show

Yeart
Year. Ch:;l;e}; Interest.| Total. |Amountof Bark| Cost per
_ o L collected (1bs). | Pound.
1875.
‘m;e.;? e o] 44657 | 29,018 | 93,675 510 |17 0
emas | osrs | sodss | 12170 103341 | 1 2 9
[ISTEIS e G803 Baes | L2ers | 138807 | 014 O

The estates are probabl i i
. y now in full bearing, and ideri
the present age of the trees, we de not think i§ }):c?bal?ﬁaniiiir?lllg

estates will in thei .
bark yearly.n elr present state yield more than 200,000 Ibs. of

If :
capita] oommce, of receipts bo applied to tho reduction of the
and also the or e annual charges for interest will be lessened
the average }}TO&Ormonate cost of production. 1If, then, we také
6.00.000 %a. ?t ) e working charges and the interest on Rupees
assime thatp afat’ lil stead of on the present capital account, and
oo tho shat after 1876.79 tho yield of the plantations will not be
of producing b klbs' of bark annually, the cost to Government
about 7 a,nngs o Ion the Nilgiri estates will in the future be
if the princip] Pef{‘ b. These charges will diminish year by year
of the ca ifaf of setting the profits of each year to the diminution
henco it l};a bacclfunt be accepted, so that five or six years
guished am{ 1;}(13 oped that the capital account will be extin-
e i e yearly charges of cultivation and harvesting
thorofors o lf)reseﬂt the cost of production, In process of time
ment Nil:g'iri l?;rktI:a cabpgml ?iccount-f is extinguished, Govern:
like 4 annag a Pound.y produced and harvested for something

We have seen th 9
the cost of the dryaf):x?k f?nash';h?s Nilgiri estates are concerned,

ki . pot, excludi 1
poing 1 e s o s s o
the estimate of IISIL[I:'%IV.[IG-%‘;Zr g:rib., very difforent figures from
- anna, :
zll\llﬁ;ilrzm‘?} Government hoped to be ablz tI;Le reg;a ctm which the
oids at a cost of 1 rupee per ounce. ot the mlxed‘

Nil ie;i;nih.to note here that cultivation of chinchonas on the
' necgssa,ril elng entirely experimental in the first instance, was
y more costly than it would have been if there ha d’been

* The area under chi i .
8484 sores. chinchons, according to Captain Campbell Walker's report, is

+ The Accountant-General in hi
. 8 statement (A i arge
ig;;x:gg ttl;; ez:‘r;t:;i gg o;:flyc Rupee]s 8,06,683 up tc(v 15?3“51';‘ FI}ZL :gmll':ﬁiﬁl; yea;
) rop sales was £88,231. i is wi
(ggg;vgsthg yearly oha,rges_ for 1877.78, and th?lbalut%zm“ il
ghown above to diminution of capital. » mpmards of to lakbe,
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any experience to guide the operations. Private individuals
have largely availed themselves of the experience acquired by !
means of the Government experimental culture, and no doubt
will be able to produce bark at a lower expenditure of capital in
the caltivation. But notwithstanding the costly character of the
cultivation, the yield of barks from the Nilgiri estates will, if
sent to England for sale, very soon have repaid every rupee
expended on the experiment ; and the financial results have been
such as to lead to a very considerable development of private
enterprise in chinchona culture both in Southern India and Ceylon.
Costly as the cultivation has been, the realized value of the
produce of the estates for the last two years, after deducting all
charges and interest on capital outstanding in 1875-76, has been
sufficient to return an average annual dividend of twenty-four
and half per cent. 4
The cost of production of bark has been very much less than

on the Nilgiris. Nearly the whole of the cultivation in Darjeeling
is of the red bark (succirubra), which grows very freely there,
but contains so small a quantity of quinine that manufacturers
do not care to use it. The crown barks (0. officinalis) which
thrive so well on the Nilgiris, and which yield bark fetching the
highest prices, have completely failed there. The only quinine-
yielding plants are two or three kinds of O. calisaya, which,
according to Dr. King, are propagated with difficulty, and a

- robust hybrid, which promises to be a good quinine yielder.

The cultivation of red bark on a large scale at Darjeeling was
commenced long after that on the Nilgiris, so that the experience
of the earlier experiment no doubt led to more economy in
cultivation. Labor, moreover, is abundant and cheap at Darjeel-
ing, whereas on the Nilgiris it is dear and in parts bad. The
habit of the red bark is one of rapid growth, while the crown
barks, which constitute the more valuable portions of the Nilgiri
estates, are slower in arriving at maturity.

The greater yield of bark from the Darjeeling estates is due
partly to the difference in the methods of cropping and partly
to closer planting. At Darjeeling the trees of eight years of age
and upwards are entirely uprooted, and the land so cleared
'}j))lanted anew. Coppicing also is resorted to experimentallg, and

r. King in his evigence is inclined to regard this method of
cropping as the one that may hereafter yield the best results.
There is o experience Jot to show how land that bas had the
trees uprooted will bear a second or third crop. - Dr. King
atates :— o

« Replanting the same land with red barks the same year 88 red
barks have been uprooted, results in many death vacancies. 1 am
now trying in Sikkim the results of replanting one, two, and thres
years after uprootal, but as yet I have no reliable experience to
offer.” (Q. 14). | -

On the Nilgiri estated the plan of cropping has hitherto almost
exclusively been that of stripping. layers of bark from the living
trees, and the renewal of the bark under: damp moss—a systent”
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enthusiastically advocated by the late Mr. MeclIvor, and-practised
by him on private estates in which he was interested'as well as on
the Government plantations. The coppicing system of harvest-
ing the bark has notyet had a fair trial on the Nilgiri estates.
Some remarks on these systems of harvesting will be found in
Appendix C. Captain Campbell Walker reports that the stripping
and mossing system has up to the present time had no injurious
effect on the growth and vitality of the trees, but from personal
observation we are not prepared to endorse that statement.

In regard to local extraction of the bark alkaloids, Mr.
Broughton’s work on the Nilgiris ceased from the end of 1874,
as the Madras Government came to the conclusion that it could
not be profitably conducted; but since that date the Bengal

plantations have yielded considerable experience which it is
necessary to review.

Under the direction of Mr. Wood, the -Quinologist to the
Bengal Government, a temporary manufacturing establishment
was organized on the Sikkim plantations in 1875, and from that
time to the present nearly the whole of the produce of the estates
has been worked up into amorphous alkaloid, which hag been
issued for hospital use and sold to the public under the name of
' Government chinchona febrifuge.”” "The process adopted by
Mr. Wood was not the same as that of Mr. Broughton. Mr.
Broughton boiled the JSresh bark in dilute acid, while Mr. Wood

adopted a process of ‘cold extraction from the dried bark. The

nature of the product in both cases was essenfially the same. In
Mr. Broughton’s process he failed to recover, on a mannfacturin

scale, more than 64 per cent. of the total alkaloids. Mr. Woo

in his first two years of manufacture did not recover 50 per cent.
of the alkaloids present in the bark opgrated on, but in the third
year a return of somewhat above 50 per cent. was obtained.
We now learn from Dr. King that in view of these unsatisfactory
results proposals were made in 1875 to the Bengal Government
to establish a regular factory in Calcutta with steam-power,
improved apparatus, and skilled superintendence, as experiments
had shown that with proper appliances seven-eighths of the
alkaloids present could be obtained on s manufacturing scale.
Up to the present time, however, by the process of cold extrac-
tion and without a regular plant and skilled labor, these resylts
have not been obtamed, and about one-half of the precious
constituents of the bark operated on have been lost to the world.

The product which has been temporarily described as ““Govern-

ment chinchona febrifuge,” according to Mr. Wood, is stated to
have a tolerably uniform composition of—

Quinine (crystallisable) oo 155
Chinchonine .., 335
Chinchonidine .. .- - v 290
Amorphous alkaloid (uncrystallisable) ... 170
Coloring matter, &c. e w50

100-0
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It is issued in the form of an almost white powd:il;, x;e(airoy; 11511113
and flocculent, with a somewhat unpleasant aromaii o odor and
bitter taste. The alkaloids dissolve freely in wea.Stin s, lime-
juice, &c., but a small portion of the mlxtur.e(i con§1 i %oubt sia
or co’lorin;; matter, is insoluble in dilute aclh, anarisen oub the
controversy as to the solubility of the drug 1&5}; erisen from the
fact that no amount of acid will make an absolu et,ythe o solution,
The Chemical Examiner of Mad?as, V\tho has, dat o e (3ubilit.y
the Committee, examined a specimen In regard to ,
states that— . . .

“ Dilute sulphuric acid, prepared according to fthe n:glt:ufggglxi 1?11;
the label, dissolved 98'24 per cent. of thg febrifuge,
matter a{)pearing to be coloring substances.

This preparation is packed in 1 lb. tins, a,ndfls adv]';:tleig(iln fg(::

ublic sale at Rupees 20 per 1b. We learn rm;l Dr. King's
ge ort, No. 84-C, of 15th September 1877, thta. o5 ;) destho

uI;nti;', supplied to the Medical Store Depa,rtnien , 334 b g
%ou htyb the public from lst April to the 3 stI ]%gen {1877
andgthe yélema,nd was said to be mcreasmg. X nthe S%:;geou-
Northern India arrangements have been ma ef zrhe o Surgaou
General, Calcutta, to substitute 75 per cent. o e & v&) o
ey ’forme;'ly suppliedr:;t? otfht:ahisI ?'tggrf%:;f’? l::nd suggestions
ﬁsl:e}) lymag:lerggs?lf%ﬁtaa;?;l?lar substitution of the cheaper prepara-

tion in the Presidencies of Madras and Bombay.

i he trial
i rs showing the recent results of ¢,
of %J(;'Ol%:é%?s(}z}})ggfge, and ofg s similar prepa.mﬁlo&l lil)a.deh;bnz
an Er;glish manufacturer, Mr. Wblﬂig,banti ecaofrern nfe e
“ Quinetum,” have recently been printe ywe e ove
India, and copies have been supplied to us. 1 S
Iso the elaborate and carefully-conducted exp emts maco
l'ls? ?’a in 1866-67, in regard to the therapeutic vh_ of the
::(; ;-alted alkaloids of chinchona bark, qumue, dc l;:cond o
chli)nchonidine, and quinidine. It was thex}ﬁp&-o::te m{d nd 8t
uestion that all these alkaloids in their purt fef sb r1fu, nd In She
fflorm of soluble sulphates, were possessed ct); euming inpthera,-
that sulphate of quinidine was quite equal to q inine in Gl
outic value, and sulphate of chinchonidine vex'z;1 bleyfeb;ifuge
Ehat sulphat:a of chincho(riline, th,‘il:o p((}):s::slllr;g ;a u:omiting, nge
i 1 oses 8] uses, , AL

sgﬁgrtliémso;ntﬁr%?mels, a.111)d was not quite 80 lns :lasedy in its

actiong?n arresting periodic fevers as the other alkaloids.

, f the separated alkaloids of chinchona have by sévere tests been
proved to possess the power of curin,

1 iven to
o similar effect. The cg.refaf trials given
ﬁ‘:k,B?;T;h}tlgys preparation in this Presidency from 1869 to

malarious fevers, and if:

i erty, it is & -
inchona bark itself possesses the same property, 1%
' ;g:uﬁzluilgfezggce that the associated alkaloids, as they exist in the

1874 left no room for doubt that the mixed alka. oids were useful

and efficacious in the treatment of fevers, and as .the Bengal

preparation is almost identical in compos‘ition, the Com@tteb .-

i

AR
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consider that the therapeutical value of My, Wood’s febrifuge
may be assumed as proved, not only by the testimony of numer-
ous reporters of high professional standing, but by the fact that
the chemical constituents of the febrifuge are identical 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 recgnt date the
medical profession throughout the world had been using not a
pure sulphate of quinine, but g sulphate of the several alkaloids,
mcluding chinchonine and chinchonidine, as they existed naturally
in the various barks used by quinine manufacturers, It was only
on the publication of the British Pharmacopeia that the test of
"the solubility of quinine in ether wag given as the distinctive
mark of a pure quinine. As nobody questioned tho efficacy of the
mixed sulphates of chinchona alkaloids trom 1820 to 1865, it is
reasonable to conclude that they were practically of equal value
with the pure sulphate of quinine enforced on manufacturers by
the ““ purity tests”’ of the Pharmacopceia.

But while admitting the medicinal value of a
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
Lvhich the people in India are not likely to have ab

and.

(2) The somewhat nauseous 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
ime-juice or tamarind, the only acids likely to be found in native
bazaars, but owing to the physical properties of the powder it
18 not easy to mix with fluids, unless there be appliances for
rubbing it into a paste, and then gradually diluting with the
mecessary liquid. Sulphuric acid op hydrochloric acid are not
articles commonly at hand in Indis,

The taste and nauseating effects of th
depend upon the uncrystallisable alkalnids present, which is

apparently more irritant and disagreeable than the alkaloids
which are convertible into crystalline salts,

The Committee appointed by the Bengal Government to con-

sider certain matters connected with the Government chinchona
febrifuge, say :—

morphous chinchona

e remedy probably

“ We are unanimously of opinion that although the chinchona
febrifuge issued by the Government Quinologist 1s, in its present

malarious fever,
8€ 8ome amount of nauses and vomiting.
_ great extent these unpleasant symptoms bave
arisen from errors in administration, But after allowing for such
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anseating principle from

errors, we believe that the drng contains & n(Report dated 27th July

which it ought to be if possible freed.
1877.)

This Committee apparently :g&‘t‘?if} m
Committee of 1874 who reported :

e e facture 1
“In our opinion, if local manu

tain C .
:tl‘rnl]pg Sh?*uld* b%Vl:&a:: zzrt(;?n :,ha.t l'gledica.l officers would prefes
aloids.

* * ]t
hous powder- .
i the present amorp ; hinchona
g0 mixed sul]ghz;e:ht;;)e to gopula”“ a pmparﬁtlo?lgjr;grz’hs 57
gﬁ:{idge:h?cf stops short of the crystalline form.

and 58.) . Wood are members of

Dr. King and Mr. is question, and

th Wg ’}Otit h%.gngﬁitee still deliberating 072 .t}lns ]?yu ezolx(i:;etent

th:t ti;u;; uC:mmittee has recoynglegd?;fi' cariyszaﬁl;ne salts of the

following mixtur ich local manu-
:111):12328i)gt%orghget:rminingg‘ the ultimate form which

facture in Bengal is to assume i—

hate of quinine . ’
Sul}g; ° of c(:lhincllllom_dme -5
Do. of chinchonine ... . . —
and we understand that experiments are now in proge

flicac : try or
reasonable doubt as to the efficacy itutions of the country
suitableness either for the medica mstlIn appearance and taste

ive public. . inine
is?lzhg: I;?;:}-,J;-Zev?g,uf}ilebensfllc‘lristli)nguisha.ble from ordinary quinin

inati nearl

in the shops, and as the comblni}(gloninp‘::gml reg

oot ctu%l, proportion of.alkalox 1s ! hiohonine is

{’epi{eseclilits 1};?1 os;' all nanseating princ!'pleﬁ (uulléll %S: not only effec-
c:;si?iere‘(rle:. nanseating component), 1t $h0

C s lasses.

tive, but popular w;tl:f: the commercial "“I“en"fn;u‘i]ir;
We have nog bo Prices of quinine have be(‘;n ::seg(.il by the

E}lxﬁ;uye vi%%l';l ov:{n to the incressed del;:aa?mwc falling. ~ The
1 1 a

R\%SSOI-nTuTki sh war, %,ut these high prices (1877) to the Madras

: invoices (1 »
lGatest pricei 03?5592% lgeth:eﬁ(.n:gded for freight and * charges,
Overnment,

have been taken in the following calculation i—

the main with the Nilgir:

i 11, an
to be carried on at all, !
Ztalline salts of chinchona

... 4 parts,

RS, A. ;f-? AO. :
. st 79 4 = 3110
of quinine (.bl.ea,ched) 91 0 = 16
glbs. %f;sulggf,te of ghinchon_ld.me o e g = 54 0
9 :: of do. of chinchonine ... e - :5_3:;_3
o1 w 25 =
21 |, mixed sulpbates e e ewm

would last year have cost
i thus prepared wou sider-
Theee Ry sglphiteli. ‘t;tllt pas gm'nme has _nt])nw fa.llz;o“i‘(‘m for .
Rulp o8 251.10- n}()ieg,s 2 per cent. is 00 hlg'1 s:lep rt burer.
:::tzalln“v:hz:ée: » it is probable that any wholesale marufacture

t4

of alkaloids would andertake to mix an :

d deliver the above ™ .
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preparation at the Indian Presidency towns at a cost of from 20
to 22 rupees a pound, varying with the market-value of quinine.
The actual price of such & mixture might be accurately ascertained
by calling for tenders for, say, 100 lbs., for experimental use.

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 :—

R8. A, P,
15'5 parts of a lb. quinine sulphate w12 4 0
335 do. chinchonine sulphate 2 01
290 do. chinchonidine sulphate . 6 1 6
170 do. amorphous 010 10

Total ... 21 0 5

e

From the prices above indicated it is evident that various

proportions of the several commercial sul hates can be mixed so a8
to bring the cost of the mixture to even ess than the amorphous
febrifuge now manufactured at Sikkim, and we imagine that there
can be no two opinions in the medical profession as to the prefer-
ential use of crystalline salts of alkaloids for general purposes.

In regard to the resumption of local manufacture of a febrifuge
stmilar to Mr. Wood’s we see no economy or advantage, while &

stable and efficient preparation like the sulphate of chinchonidine
can be obtained fro

Rupees 20 a pound.

In nine-tenths of the fever cases of India chinchonidine is just
a8 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 issué
febrifuges gratuitously.

Tt has been objected that with a Beady demand for chinchoni-

dine and chinchonine prices are likely to rise. We do not attach
much force to the objection, because, in our opinion, with a steady
demand for these 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 1n disposing of the barks growa on the Nilgiri experimental
plantations on ordinary commercial principles. 'We are disposed
to consider this plan of procedure not only free of objection in
itself, but as having contributed more than any other circum-
stance to the embarkation of private enterprise and-capital in the
cultivation of chinchona in Indis and Ceylon. The barks produced

from the Government estateg have been obtained after careful

experiment of the advantages of the mossin% or renewal process.

The reputation of these barks is 80 well‘established that they are

keenly competed for by the European manufacturers of alkaloids; -
L g the first place in the London market ; ami .

they havo steadily hel

m the European manufacturers for less than -

* Opinion that no simple preparaltign
sttractive to the native populatio
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the Government experience has demonstrated to planters that

f . uth
cultivated bark will fetch a higher price thzn e?lﬁﬁi‘;mﬁtss%est
Awmerican bark. The result of the Government s rivite enter-
barks into the open market has been to encol‘ll.mgﬁa ga roduction
Prise on a scale so vast, that in a few y 9“"'5.;’1 mnoe gﬁt pof Routh
will be one of the chief industries of the hilly country

India and Ceylon.

ings wit the
Tt seems to us that in its dealings with the produce of the

stab-
chinchona, estates the Madras Governmentvl‘l;ws ?310::3 li;léfi:ve i
tshed_principles of political cconomy: "8, 2 Jally the produc-
the ability of any Government to cheapen ar "dor ontrating that
tion of a Zommodity of public utility. But ui\d (:lm s Government
chinchona can be profitably cultivated, the ?t?‘a roduction,
as exercised an enormous influence in stimulating pla.ting’ the
which in due course will have a dec}ded eﬂ‘ect;1 1_1:1 reﬁl;t e B din
supply of bark and reducing the price of 3‘“‘,2 oendix D a state-
only, but for the whole world. We give in gplndian sold by
ment of bales of bark, Sonth American an the cars 1876
Mesers. Jenkin and Phillips in London durllng' | l{ow Indian
and 1877. This statement shows most conc uswtqy; of the few
and Ceyk.m bark produce is increasing, 1rrespre;lc n::a'nt estatos ab
hundred bales sent home annually from Gove
Ootacamund. . duce
There'is a further objection to the .convel?lon ::e?:la £::ﬁbu-
of the Nilgiri barks ino s crude febrifago for ganers) CIsibL
tion and sgle below its market-value, which zlxlmy tl?e Sikkim barks,
All the Nilgiri barks are richer in quinine than h a preparation
and duri 4 the late demand for quinine, if snced red barks or
o ;r;ngmde on the Nilgiris from our m’lﬁwrs to buy up the
from crown barks, it would bave paid specu f r the extraction
febrifuge and send it home to manuf”'furer: rg would be of no
of the 8uinima init. A procedure of this na.; ap febrifuge is 80
Beneﬁtqto the natives of India, for whom & ches the Government
much desiderated ; but it would surely happen rico below the
attempted to sell such an article locally b avo of alkaloid.  If
value %f the crystallisable quinine in the mixt

no such use of the locally prepared alkaloid was made last year m

t that the small quantity
Bongal, it was probably ‘:efz%:ililfzgf;o was not worth more than

(gu%‘;i;i%% ii?: Zh};o:u!;ii:()eif b Dr. King informs us that precantions

i in i inion
are taken to prevent suchspeculative dea:lmgs, ?_ut }l:;eo:: ;1;9 veni’:
ifa profit (x?uld be made, it woult_i be lmpb?cc:ﬁ?ect T Pevport
n&tivr,t)a dealers entering into combinations

the crude alkaloids.

13 O’ apr o+ . .
’I er Modes Of ut";ll;‘ﬂfng the .B 7 (/4 t};lre use o t/lﬁ 1 qulatwn

" . : o are unanimonsly of
In regard to this branch of our lgk gﬁ’ngxona‘bark will ever be.

/

1

n in Southern India who are ° «
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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 of the
unsuitableness of the bark preparations for general use 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 uickly spoil. If spirituous tinctures or
extracts are used, the qbulk of spirit is often an objection in a
medical point of view. On this subject we append a memoran-

dum (Appendix B) drawn up 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 N ilgiris, which he terms a “ decoction,
but which is really a tincture,” and a trial has been accorded
to it by the Medical Department. The report of Surgeon-
General G. Smith, m.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 &
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,

“ Beport of Captain Campbell Walker and ofher 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 great and
- important experiment, and that there are many things yet to be
. done, which only a Government anxions to increase the productive
1 Tesources of its country can undertake. On the Nilgiri planta-

tions two species of chinchona, have been successfully introduced,
the red and crown barks ; but the culture of the yellow barks
(calisayas) 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 culture will be found in Appandix C,

Experience has also shown that certain varieties of the red and
crown barks are better growers and freer i

The Committee of 1874, in alluding to this subject, remark :—
“We would advise that the whol
0T promising specics should he cqp
tendent and Quinologist in intimat

e question of artificial hybridisation
cfully worked out. by the Superin-
¢ commanication.”
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i estion
And in their conclusions, the Committee sum up the qu
a8 follows :— . ‘ it
“ The hybridisation of species of chmchona;l is atpl;;n??;&:; hat
brings eus St'io the threshold of a new depsr mex!)1 o e e
S, ek g el
officers entrusted by Government w
mental culture of the chinchonas.

i ication, No. 91 of 2nd
cIvor in his last communication, | of 2nd

Alrlrgh:sgalt g%ﬁ}lﬁe to Government, n};ke:iozh'e—follom g
ment in regard to the subject of hybridisa .ur tomestio plants
““ Selection and hybridisation has secured fl':)r i(t)'. ot o Fovog
th W derful improvements which now maxe b splondi
iso In on ef . © a}x)ld prolific grainm, in our fine ziu e
E:)s::e‘r!; :ﬁ:ira;%rthless progenitors. Chmbch(zﬁ:sl;e J;gn to B e

plants ,highly susceptible of improvement by

' i ring of 1865, T made a
soon as our plants flowered, or ‘early in the spring

in 1866

in this obj The result was that in 186

i to attain this object. b in 1845

:gr?::l?e: tt(;efm}x);rbgida seedlings were produc.ed.r ffmogx:gwth,  six

distinct varieties, possessing ?emarll{:ﬂ: g;sg&oyed. o selecteg

kly growing P . S

sel‘?cfégd, and tlizntv;(ei&heie ind there in every way, ;rml,n?wpozgedlings
Zﬂ:::t;ziv?;:ﬂgble. Under all these conditions o

i owth which at ﬁrst distin-
mﬂ_i“t&ined thot :em:rka(bli'ic::ng;;nﬁsgrsoon arosis_ whlcrlzdszzagli
,8’“1?hed fry der certain conditions these geed mg:h ;Jt duced &
bark o gront ur; : s » Evidence was also olea.rk o canos the
E?grtl)(r::s gé:::vi;aguh‘ybrids we had secured in & marke

good gualities of both parents.”

be
iction that great results may

oo gr? unie;‘bei;}ae; ;g?s:;l:g;z.nce in scientific expe:i(m::: B{}l}ll(:

exFecte r&) I:,lha.t; Government alone can aﬂ'orddto w:ss théy tho
cf‘otgl:;;,n:‘l;till unsolved, and .with their seglﬁze :;cec.

sﬁord to do so without drawing on the pu i ;;he  corimantl

o shosld. 4conclusiont.to xs;rft ?)?icil, and prolonged for

(r:r?a.lf]l;r;ez}:-guﬁdb:h:g :tl;eem:e::x’lts obtained, whether successes Or

)

he benefit !
failures, should be made public from year to year for the

i i is in this direction that we conceive
:ﬁepgzstf n‘;:)l't;:aaétfcséo;glish at things hm estgzl;h:h;ﬁitlil:igy
and productive varieties of plants, ap&l tt:,sofglall B d in
impetus to production, so that the desi lemtiful e ety
the subject may be best attained, &1 £ :‘nla,r 3
cheap fobrifuge for India and the world as larg

i L m——
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APPENDIX A..

Questions relating to Chr
Chinchona Committee,

\chona Cultivation put to Dr. Kina by the
and his Replies thereto.

GENERAL.

Questron.

‘What species of chinchona are cual-
tivated on the Bengal Government
estates, and what number is there
of each species ?

Have you any experience of
hybrids, and if so, what is your
opinion as to their roductive guali-
ties in respect to alkaloids P

*

~

.

0]

'a great variety of forms;

Answer.

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

Cin. succirubra. 8,286,000 These are the
,, calisaya ... * 864,600 only species
,, anunnamed I actually

hybrid ... 21 ,000 { onltivated.
{These are
mere relics
l of past cul-
Cin. oficinalis... 25,0001 bivation:

none of
22:83(2’{ these three

speciesis
being pro-

,» micrantha.
,» pohudiana.

pagated
now.

There is in our plantation both
amongst officinalis and calisaya, and
to a less degree amongst, sucoirubra,
to what
extent these are the result of sport- -
ing, and to what extent’ the result of
hybridisation, T am not repared to
say. 1 do not m elf know of a
single form of chinchona of which the

* Since 8lst March a number of the varieties of calisaya, Yv)i'ieh analysig ghowed to
These will be deducted in next annusl retwrn,

yield poor bark, bave been uprooted.
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exaet - parentage is really  known.
Many forms are sot down as crosses
lmtw‘ccn such and such variations or
species; but the absolute origin of
any such has not, as far ag T know
ever been demonstrated. ’
As  officinalis (condaminea) has
bccu. a failure with us, T need suy
ngthmg about the value of the barks
of any of the varieties. The vari-
Htvl()nt‘! of succirubra are found to bo
associated more with differonces in
growth than with difforencos in value
of bark.
N Of various forms of calisaya we
S?]:i ixlylfd considerable experience in
Cur ca‘lisaya’s were originally raised
from a portion of Ledger’s seed
collepted in Bolivia, and from seeds
obtained from Java. Ounr calisayas
were all planted in a patch by them-
selves, and amongst them are recog-
nisable about fourteen distinet forms.
Some of these vary quite as much in
appearance from each other as does
condaminea from succirubra. The
bark of each form has boen 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
plantation which we recognise as a
hybrid and which we have found on
analvsis worthv of attention. is one

) - Question.

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

(a) Elevation, | (c¢) Light,

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

Can you furnish the Commiftee
with the results of any analysis show-
ing the changes which take place in
the amonnt and relative proportions
of the alkaloids in the chinchona
barks according to the agos 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 80, at what period of the life of the
tree does this process commence P

plantations, lead me however to
believe that carefully conduc
experiments in hybridisation mi
lead to valuable results, Such experi-
ments would 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 bg entrusted.

I have no information on these
points beyond what may be con-
teined in Mr. Wood’s pablished
reports, which are no doubt in posses-
sion of the Commission. From 4 to
8 years, age has very little influence
on the alkaloidal constitnents of bark
either as regards total contents or
composition. ‘
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