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2 CINCHONA COMMITTEE’S REPORT.

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

(2) The possibility of locally manufacturing a drug that shall be commer-
cially and chemically an economical production, while of such
medicinal value as to justify its cost. ;

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

(¢) The reappointment of a local Quinologist.

(@) The consideration of Captain Campbell Walker’s report on the present

condition of the - Government cinchona estates on the Nilgiris, and
other papers relating to cinchona.

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

(@) “ The possibility of locally manufacturing a drug that shall be commer- -

cially and chemically an economical production, while of such medicinal value as to
Justify its cost.” '

10. 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-foutth of the cost of quinine at the present time.”

11. 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 on 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. : .

12. It will be within the recollection of Government that this question, as
regards Madras, was somewhat exhaustively dealt with by a Committee appointed
under G.0., No. 759, of the 22nd June 1874,

This Committee had the advantage of conferring with Messrs. Broughton and
Melvor on the subject of their report, and of examining them in regard to the
accuracy of the calculations on which they based their conclusions. The facts
brought out in the report of that Commistee have never been challenged, nor, so
far as we are aware, have they ever been noticed by the Secretary of State in
connection with the revival of the question of local manufacture,

It was shown by the Committee that the 4452 1b. 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 manufactare (not including any portion of
Mr. Broughton’s salary) cost the Government, £ 3,083-12-0, while the same weight
of crystallised sulphate of quinine might have been landed in the Medical Store
Department of Madras, all charges included, for £ 2,895-10-0, so that Government
was actually paying more for an inferior article than for the most expensive of all
the preparations of cinchona bark (paragraphs 18 to 25). Tt was further demon-
strated that the commercial value of the 4455 1b. of mixed alkaloids, as produced by
Mr. Broughton, was not more than £ 1,483, while the actual cost of production was
not less than £ 3,080 ( paragraph 30). It was shown, moreover, that for the actual
expenditure in the local production of 4451 1b, of mixed alkaloid, the Government
might have purchased in Europe at current prices in the open market, inclusive of
all charges of transport, duty, &e., either 1,233 1b. of sulphate of cinchonidine, or
2,055 Ib. of sulphate of cinchonine, by which means, for the same money expended
n local manufacture, three or four times the bulk of febrifuges of equal value might
have been bought and their use extended in this proportion to the poorer popula-
tion (paragraph 27).

13. The original estimate of the late Mr. McIvor was that red cinchona bark
could be produced on the Nilgiri estates at a cost of 6d. (4 Annas) per pound
of dry bark ; but when examined before the Committee of 1874, Mr. McIvor had to
admit (paragraphs 61 4o 63) that he was unable to state the cost to Government of
the raw material he delivered over to the alkaloid factory, and that his estimate of
6d. per pound referred only to expenses of cultivation and collection.
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14. With the subject of local manufacture aga,in re-opened, it seemed to us
a point of vital importance to endeavor to ascertain as clearly as possible at what
cost the Government has been able to produce bark. Fortunately since the conclu-
sion of the labors of the Committee of 1874, some experience in re-gard_to this
matter has been obtained both in the Nilgiri and Darjeeling experimental
culture. In both these experiments it must be noted that a Government works
with a saving of expense in comparison with ordinary planters, who, in addition to
their unremunerative outlay for many years, would have, in the ﬁ}’st mstance, to
pay a price for the land cultivated, the cost of survey and demarcation ; and in the,
case of Nilgiri cultivators, an annual assessment on the entire area after five years
tenure.

15. The method of working the Government estates on the Nilgiris does
not permit us to show the cost of production of bark for each variety cultivated, or
for bark from trees of different ages. Our only data available are— (1) the yearly
expenditure en cultivation and harvesting and (2) the interest on capital account
while on the other side we have the actual weight of bark yielded by the estates.

16. Cost of Bark on the Nilgiris.—The capital account of the N ilgiri estates
according to a statement furnished to us by the Accountant-General, given in
Appendix E, was closed at the end of the official year 1875-76, shomnga balance
of charges of Rupees 11,22,116-15-6 or an qutlay .of about Rupees 1,323 per acre
of the cultivated area* of the estates. This capital account mcludgs all expen-
diture on unremunerative experiments, such as the cultivation at Mailkonda, W_1th
balance of interest on yearly outlay calgulated at 4% per .oenb. The following
figures show the past cost of bark production :—

A t of Bark| Cost
Year. cmlé. Lniarost: Total.  |"C llected (Ib). | Pomed.
BE: AR
7 44,657 | 49,018 93,675 65170 | 1 7 0
}2?2 53 70,875 | 50,495 | 121,370 | 103341 | 1 2 9
1877-78 68,031 | 53,68 | 121,676 | 138807 | 014 0

ably now in full bearing, and considering the present age
of thrl;ht?rezsstatiisszﬁngrzg usymore than doubtful whether the estimatefi yield, as
calculated by Captain C. Walker, of about 400,000 Ib. per annum will ever be
realized. This certainly will not be the_ case without more attention to renewals of
trees that have failed, and thicker planting of some portions of the estates tl_la,n ha:g
lately been practised. We do not think it probable that the estates will in tl'lelr
present state yield more than 200,000 Ib. of bark yearly (unless some radical
changes are made in the management of the plantations).

17. If the balance of receipts be applied to the reduction of the capit;tl account,
the annual charges for interest will be lessened, and also the proportionate cost
of production. If, then, we take the average of the working charges and the
interest on Rupees 6,00,000 capital, ipstead of on the present capital account,
and assume that after 1878-79 the yield of the plantations will not be less
than 200,0001b. of bark annually, the cost to Government of producing bark on
the Nilgiri estates will in the future be about 7 Annas per Ib. These charges
will diminish year by year if the principle of setting the profits of each year to
the diminution of the capital account be &ccegted, S0 th\at ﬁye or six years hence
it may be hoped that the capital account will be extinguished, and the yearly
charges of cultivation and harvesting would then represent the cost of production.
In process of time, therefore, when the capital account + 1s extinguished, Government
Nilgiri bark may be produced and harvested for something like 4 Annas a pound.

. under Cinchona according to Captain Campbell Walker’s report is 8484 S

1»%];12 azeCZOnnfant-Geneml in his sta‘temenp; (Appendix E) shows net charges against the estates of only Rupees
806,683 up to 1876.77. In the following year 1877.78 the procceds of crop sales was £33,231. Against this will
have to be shown the yearly charges for 1877.78, and the balance, upwards of two lakhs, goes as shown above 1o
diminution of capital.
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the dry bark on the spot, excluding all charges for packing and ¢
shipment, has in past years been not less than Rupee 1-2.

19. We wish to note here that cultiy
entirely experimental in the first instance,
have been if there had been any expe

experiment ; and the financial re
able development of private ente

capital outstanding in 1875-76, has been
dividend of twenty-four and half per cent,

20. It seems to be clear from Captain Campbell Walker’s re : ;
personal observation of the Committee, that more attention should be given to

renewals and replanting on the Government estates, if the annual yield of bark is
to be increased. Unless great attention is given

febrifuge material available for Government uses .
are constantly dying out, and to keep the estates in fair ord

erprise in cinchon.
and Ceylon. Costly as the cultivation has been,
of the estates for the last two Years, after dedu
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doubt will be able to

on.
character of the cultivation, the yield of barks

sent to England for sale, very soon haye re

promptly replaced, and every vacant 8pot of ground planted.

21. Qost of Production of Bark in Silklim.—Th
according to Dr. King, consisted of 1,762 acres unde
- estates have been planted, making the total area no
The planting operations on a large scale were c
capital accounts of the new estates are kept
expenditure, including interest at 4 per cent., had been
spread over 1,762 acres, amounted to Rupees 427 per acr:
Madras capital account interest on outlay has been caleulate
have thought it right, for purposes of comparison, to make the
m Dr. King’s figures. In this way we make

Rupees 7,82,217 or 443 per acre.

22. Some portion of the expenditurein I
was of an experimental nature, and included ou
Accountant-Ge_neral of Bengal fixed the capital

the to

e Sikkim estates up
r cultivation.

arjeeling, like that of
tlay on

arriage to ports of
7 per lb., very different
b., on which the Madras
loids at a cost of 1 Rupee

ation of cinchonas on the Nilgiris being
Was necessarily more costly than it would

rience to guide the operations,
individuals have largely availed themselves of the e

the Government experimental culture, and no
a lower expenditure of capital in the cultivati

xperience acquired by means of
produce bark at
But notwithstanding the cos
from the Nilgiri esta

ad to a ve
a culture both in Southern India
the realised value of the produce
cting all charges and interest on
sufficient to return an average annual

't, and from the

to this matter, the amount of
will not greatly increase. Trees
er they should be

tes will, if

to 1875,
Since then new
w under cultivation 2,124 acres,
ommenced only

in 1867, The
distinct.

Up to 1875 the. tota]
Rupees 7,62,487, which,
. As, however, in the
d at 43 per cent., we
necessary alterations
tal outlay up” to 1874.75

3

23. It will be seen that the cost of production of bark in Darjeeling hag been
very much less than on the Nilgiris. Nearly the whole of the cultivation in

Interest of
: : Cost:
Year. | Charges, q&pﬁm Total. | Bark Crop. | Cpst per
: RS, RS, Rs. LB. RS. A. P.
1875.76 | 42,937 35,199 78136 | 211931 [ 0 510
1876.77 . | 49,539 37,223 86,762 | 207,781 | 0 6 8
1877.78 | 97900 | 39,647 | 97547 | 345000 | 0 4 6

i .
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reeling i wecirubra), which grows very freely there, but
Darjegllllg lsm();ll t;u(a ulf':ildtit};razl‘rS éilinine tha)f: manufa%turers do ?IIIOtL care to use.l?
cf)ntam.S b fls)ari(s (U1 officinalis) which thrive so well on the Nilgiris, arrxfl Whlc}‘l
The CIO‘Lnf tching the highest prices, have completely failed there. The only
yield bark l(f- Tants are two or three kinds of . calisaya, which, according to
;])u]n}](qi.gire:n}io%z;gate'cl with difficulty, and a robust hybrid, which promises to be
r. King, are prc :
Ao ql'l}mne ylléldf'lo.n of red bark on a large scale at Darjeeling was commenced
it s, twat;e Nilgiris, so that the esperience of the earlier experiment
i o lecon(;’my in cultivation. Labor, moreover, is abundant‘ and
¥ fatlee ~t'0 Fojewﬁereas on the Nilgiris it is dear and in parts bad. .The
chez_ip T Jde eanrl,(’ is one of rapid growth, while the crown barks., which constitute
?lablt Of‘et lxlzzllfab];}l;o;tions of the Nilgiri estates, are slower in arriving at maturity.
1e Mo , ;

i rk from the Darjeeling estates is due partly to the
i :r'het%ze?xfg:hzg!s]dofofzrz?;rﬁng and part-ltho closer planting. At Darjeeling
eyt s lfn ;ll t years of age and upwards are entirely uprooted, and the lancrl‘ S0
sk el%lqn};v; Coppicing also is resorted to experimentally, and Dr. King
fene P]m'ltt 3 iiiciined to regard this method of cropping as the one that may
Loy evlde.n‘ICE :Ze best results. Thereis no experi(‘)nce yet to show h.ow land tl.lat
hereaﬁ?‘tlyletreeé upxboted will bear a second or third ecrop. Dr. King states :—
VR i h land with red barks the same year as red barks have been uprooted,
« 1‘{eplantmg ?/ e {Sa}:z])?cfvs I am now trying in Sikkim the.results of ‘ reglmxtmg one, two,
o ey, d()i{?lt : élgtrootal,. but as yet I haveno reliable experience to offer.” (Q. 14).
ahd t.lu'ee.: g f} m this statement that the caleulated yield of the yearly bark
e ev(;ggnl%) lr?la after a few years, if the uprooting is practised for the
il 1? t‘pga(l;‘?, of the crog: fail to be realised, except from the continued opening of
majo
new estates. 4 3 )
. iloiri lan of cropping has hitherto almost exclu-
SR N ht hte ilj lslg«limpiiséa]t:;ef'lsleofp bark frompgheg.living trees, and the renewal
BBty IO Ik do) d rl?l moss—a system enthusiastically advoca,ted_by the late
Ot b undcr‘ gcisgd by him on private estates: in which he was 1nte1'e§ted as
Ao ol anG planment plantations. The coppicing system of harvesting the
Yekaeam e Olre(; a fair trial on the Nilgiri estates. Some remarks on these
e nothyet 2ttin will be found in Appendix C. Captain Campbpll Walker
systems of :;u-veitsri gino- and mossing system has up to the present time had no
roporia thaﬁt‘ th eof; tl?e? growth and vitality of the trees, but from personal observa-
:Iilg;ri\(r)g E;fe flOt prepared to endorse that statement. : : 3
' 27. In regard to local extraction of the bark alkaloids, Mr. Broughton’s W(z'r
Nilgiris ceased from the end of 1874, as the Ma,dras- Government came to the
on i gil t it could not be profitably conducted ; but since that date the Bengal
C(l)a,nggsilgr?st h‘:ve yielded considerable experience which it is necessary to review.
p ?

: irecti ' Mr. Wood, the Quinologist to the Bengal Govern-

g tl;e (i;;i]cﬁgztgiirll\é establishment was organised on the Sikkim
ment, & tem.porf 8;5 and from that time to the present nearly the whole of the
Plagens llln tates has been worked up into amorphous alkaloid, which has been
poacny g ]t . ??ml use and sold to the public under the name of “ Government
e ud fox; [;gff?l e.”” The process adopted by Mr. Wood was not thq same as that
cmchong euollto%l.. Mr. Broughton boiled the fresh ba_rk n dilute acid, while Mr.
(\)xt; Mg a,di)o ted a process of cold extraction from the diied bark. The nature of the
~03 t inpboth cases was essentially the same. In Mr. Broughton’s process he
ki ver, on a manufacturing scale, more than 64 per cent. of the total
led e re(ll\g_ V,Vood in his first two years of manufacture did not recover 50 per
a]kaloufi‘st.l a,llk.a]oids present in the bark operated on, but in the third year areturn
0aT;, 0 lleat above 50 per cent. was obtained. We now lear}l fronl Dr, King that
of spmewfl these unsatisfactory results proposals were made in 1875 to the Bengal
1(? b Ym?eut to establish a regular factory in Calcutta with steam-power, improved
a Opv;rr(‘wtus, and skilled superintendenc_e, as exl)emment-s had sh'ow(;x that wrth Er?tper
agpliauces seven-eighths of the alkaloids present could be obtained on a manufactur.

2

i i Bl 5.




6 CINCHONA COMMITTEE'S REPORT.

ing scale. Up to the present time, however. b i
{ me, ver, by the process of cold extraction and
without a regular plant and skilled labor, these results have not been obtained,

and ab 3 L :
lc?s rb Ot%te (:;l:r;l(ilf of the precious constituents of the bark operated on have been

29. The following results have been obtained by ) i .
g , A Mr. W @
from bark calculated to contain 4 per cent. of alkaloid y— e

Nonr: Ountt f | P tay f
S R
! J
g ‘
pit Ko A RS 1b.
1875.7 e | 107,130 1,087 ' 185
L0777~ = ‘ 190,798 3750 | 191
1877-78 ... .|+ 239680 | 5395% | 23
Total ... ' 537,608 | m,182f | 20
! |

The actual cost of the febrifuge, according to our caleulations of the cost of

production of bark, has been as follows :—

f

| Price per

Val f Manufactur-
e, Buk. |ing Cbangon.|  TOh | Romsd
RS. TR < ® gs. BB L AP lRs;. S B
1875-76 29057 13 0| 6920 | 4597713 023 2 3
1876-77 79,409 2 8| 15234 | 04733 2 8 25 4 2
1877-78 67,410 0 0| 19,008 | 86,418 0 0 16 0 3
Mean cost of manufacturing alkaloid ... = 20 6 5

30. A few observations are necessary in regard to thesg ﬁgu'res. The Bengal
experience has entirely confirmed the opinion of the Committee in 1874 as to the
unprofitable character of alkaloid manufacture by crude processes and appliances.
Mr. Broughton’s process was especially designed for doing away with expensive
apparatus and skilled labor, and he recoYered only 64 per cent. of the total alkaloids.
The remaining 36 per cent. was lost in n_mnufa_cture. Mr. Wood’s process, with
simpler appliances, has in the threg years ending 1877-78 caused a total loss of alkaloid
of 50 per cent., or 11,132 Ib., which, at Rupees 20 a pound, may be valued at Rupees
2,22,640. On a commercial scale of manufacture probably not more than 85 or 90
per cent. of alkaloid present in bark is recoverable. Taking the lower estimate, the
bark used in local manufacture at Sikkim ought to have yielded 18,924 1b. of alkaloid,
or 7,792 1b. more than the quantity obtained. The value of this at Rupees 20 per
pound would be Rupees 1,55,840. This loss, therefore, has resulted to the Bengal
Government from a perseverance in imperfect manufacturing processes.

31. Mr. Wood has come to the conclusion that a full commercial outturn of
alkaloid is impracticable without a regular factory establishment. We are entirely
of the same opinion. But factory establishments, steam-power, and skilled super-
vision in India are very costly, and we are very dubious as to the ability of
any Government establishment in this respect competing with manufacturers who
have made cinchona alkaloid extraction the study and special labor of their lives.
1t is only fair to Mr. Wood to note that he estimates when the Caleutta factory is
in full working order that the cost of production of febrifuge will not be more
than Rupees 11-9-0 per pound, but we have to add that in this caleulation it is
assumed that the bark will not cost more than 33 Annas per pound to grow and
harvest, a rate which further experience in culture may show to be hypothetical in
the future as it has been in the past.

32. The product which has been temporarily described as ¢ Government cin-_
chona febrifuge,” according to Mr. Wood, is stated to have a tolerably uniform
composition of—

PRI SRR - A .*a-i‘!‘“&'f ot

o S

—— -

o’

e

- existed naturally in the various barks used by quinine manufacturers.
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Quinine (crystallisable) avir, 5. e o s A85
Cinchonine =F o vee . ee e B335
- Cinchonidine ... 50, 2T
Amorphous alkaloid (uncrystallisable) el
Coloring matter, &e. ... ve 50
100-0

Tt is issued in the form of an almost white powder, very light and flocculent,
with a somewhat unpleasant a.romz.mti.c odorgand bitter taste. The alkaloids
dissolve freely in weak acids, lime-juice, &c.;"but a small portion of the mixture,
consisting of resin or coloring matter, is insoluble in dilute acid, and no doubt the
controversy as to the solubility of the drug has arisen from the fact that no amount
of acid will make an absolutely clear solution. The Chemical Examirier of Madras,
who has, at the request of the Committee, examined a specimen in regard to its
solubility, states that—

“ Dilute sulphuric acid, prepared according to the instructions on the label, dissolved 98-24
per cent. of the febrifuge, the insoluble matter appearing to be coloring substances.”

33, This preparation is packed in 1 1b. tins, and is advertised for public sale
at Rupées 20 per 1b. We learn from Dr. King’s report, No. 84-C, of 15th Septem-
ber 1877, that besides the quantity supplied to the Medical Store Department,
834 1b. were bought by the public from Ist April to the 31st August 1877, and
the demand was said to be increasing. In Bengal and Northern India arrange-

ents have been made by the Surgeon-General, Calcutta, to substitute 75 per cent.
of the sulphate of quinine formerly supp]jed to the Native Army and Civil Hospi-
tals by an equivalent amount of the ¢ febrifuge,” and suggestions have been made
for a similar substitution of the cheaper preparation in the Presidencies of Madras
and Bombay.

34. A collection of papers showing the recent results of the trial of Mr. Wood’s
febrifuge, and of a similar preparation made by an English manufacturer, Mr.
Whiffin, and called by him “ Quinetum,” have recently been printed by the Govern-
ment of India, and copies have been supplied to us. We have had before us also
the elaborate and carefully conducted experiments made in India in 1866-67 in
regard to the therapeutic value of the separated alkaloids of cinchona bark,
quinine, cinchonine, cinchonidine, and quinidine. It was then proved beyond
all question that all these alkaloids in their purified state, and in the form of
soluble sulphates, were possessed of fqufuge power; that sulphate of quinidine
was quite equal to quinine in therap(_autlc V{alue, al}d sulphate of cinchonidine very
nearly so; and that sulphate of cinchonine, while posqegsing valuable febrifuge
properties, was in large doses apt to cause nausea, vomiting and derangements of
the bowels, and was not quite so speedy in its action in arresting periodic fevers as
the other alkaloids.

35. If the separated alkaloids of cinchona have by severe tests been proved
to possess the power of curing malarious fevers, and if the cinchona bark itself
possesses the same property, it is a natural }nfgrence that the associated alkaloids,
as they exist in the bark, must have a similar effect. The careful trials given
to Mr. Broughton's preparation in this Presidency from 1869 to 1874, left no
room for doubt that the mixed alkaloids were useful and efficacious in the treatment
of fevers, and as the Bengal preparation is almost identical in composition,
the Committee.consider that the therapeutical value of Mr. Wood’s febrifuge
may be assumed as proved, not only by the testimony of numerous reporters of
high professional standing, but by t,hg fac.t that the chemical constituents of the
febrifuge are identical x‘mlth alkaloids which, in their separated condition, have been
proved to be good febrifuges.

36. It is a fact not generally known that up to a recent date the medical

rofession throughout the world had been using not a pure sulphate of quinine, but a
sulphate of the several alkaloids, including cinchonine and cinchonidine, as they
It was only
on the publication of the British Pharmacopeeia that the test of the solubility of

-
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quinine in ether wag given as the distinctive mark of a pure quinine,
questioned the efficacy of the mixed sulphates of cinel
1865, it is reasonable to conclude that they were

pure sulphatq of quinine enforced on manuf
Pharmacopceia,

37. But while admitting the medicinal value of amorphous cinchona alkaloids
98 pr_epar'ed by M_GSSPS. Broughton and Wood, it is quite certain that there are
practical inconveniences in popularising the use of a febrifuge in this form. These
are—

As nobody
ona alkaloids from 1820 to
practically of equal value with the
acturers by the ¢ purity test” of the

(1) The msolubility of the preparation, except in acids which the people in
India are not likely to have at hand. ;

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

(3) The appearance of the drug, so different from the commercial quinine to
which the Indian public have long been accustomed.

38. The febrifuge powder would be to a certain extent soluble in lilpe-juice or
tamarind, the only acids likely to be found in native bazaarg, but owing to the
physical properties of the powder it is not easy to mix with ﬂulds? unless t_here be
appliances for rubbing it into a paste, and then gradually diluting with the

necessary liquid. Sulphuric acid or hydrochloric acid are not articles commonly
at hand in India.

39. The taste and nauseating effects of the remedy probably depend upon thg
uncrystallisable alkaloid present, which is apparently more irritant and disagreeable
than the alkaloids which are convertible into crystalline salts.

40. The Committee appointed by the Bengal Government to consider certain
matters connected with the Government einchona febrifuge, say :—

“We are unanimously of opinion that although the cinchona febrifuge issued by the
Government Quinologist is, in its present form, a preparation of great efficacy in the cure of
malarious fever, yet it does in certain cases cause some amount of nausea and, vomiting. We
believe that to a great extent these unpleasant symptoms have arisen from erro

_ S rs in administration.
But after allowing for such errors, we believe that the drug contains a nauseating principle from
which it ought to be if possible freed.” (Report duted 2Tth July 187 i.)

41. This Committee apparently agreed in the majin with the Nilgiri Committee
of 1874, who reported :— :

“In our opinion, if local manufacture is to be carried on at all, an attempt should be
made to obtain erystalline salts of cinchona alkaloids, * *° Weare certain that m adicat
officers would prefer to use mixed sulphates to the present amorphous powder. APPSO |
would be a work of time to popularise a preparation of cinchona alkaloids which stops short of the
erystalline form.” (Paragraphs 57 and 58)

.

in Bengal is to assume :—

Sulphate of quinine i
Do. of cinchonidine G o it i A
Do. of cinchonine TR T I T 9

reference to these several preparations
b as to the efficacy of the mixture, and its
lcal institutions of the country or for general
carance and taste such a mixture would be

nine as sold in the shops, and as the combination
pretty nearly represents the actual proportion of alkaloids i

divested of all nauseating principles (unless cinchonine is ¢
component), it should be not only effective,

43. We have now to see what the
be.  Prices of quinine have been rangi

onsidered a nauseating
but popular with al} classes,

commercial value of such a mixture would
ng very high in 1877 owing to the increased

CINCHONA COMMITTEE’S REPORT. 9

: i igh pri falling.
: sso-Turkish war, but these high prices are now
demalpgescta uif(cie:; z}lt;lfggiuis the Home invoices (1877) to the Madras Govelilllmqnt,
:filt% ‘;30 pérpcent. added for freight and * charges,”” have been taken in the following
calculation :— Vo

A.
4 Ib. of sulphate of quinine (bleached) .. ¥ ;? g z ‘1;37573 8
81b. of do. of cinchonidine ves PN e B D
91b. of do. of cinchonine woo» b ==
i . S
21 lb. mixed S\llphﬁtes‘ e voy » 25 10 = 539 0

- Rupees 25-10-0
ul i ates thus prepared would last year have cost Rup :

lrll)heb?x]tl X::Iqilerllli)};; l(:;s now pfalﬁen considerably in value, and as 20 per cent. ;s
b high a ;'oportion for actual ‘ charges,” it is probable that any wholesale
. lgcturexl'J of alkaloids would undertake to mix and deliver the above preparation
?&2 Indian Presidency towns at a cost of frolm 20 to ?2 Rl}llpees a };ougdl;ltirge'tiznll)%

t value of quinine. The actual price of such a mixtur
;‘clctll:rg;zl? :;'é(ee;'taji?led by c?a.lling for tenders for, say, 100 Ibs. for experimental use.

febrifuge, would be asvfollows —

RS, A. P
ini .12 4 0
155 parts of a 1b. quinine snlphate id 12 A,
x 335 do. cinchonine sulphate o a
29-0 do. cinchonidine sulphate B
17-0 do- amorphous
Total i ek 0 .5

5 i indicated it is evident that various proportions of

e *Flrommg:rgirztfziﬁ?ﬁa‘;zs can be mixed 80 as to bring the cost of the mixture

o e than the amorphous febrifuge now manufactured at Sikkim, and we

kg tll{Ml can be no two opinions in the medical profession as to the
1mag1‘net.t‘lial‘11:~e :)efr(?rys(talline salts of alkaloids for general purposes. . Bt

sk d to the resumption of local manufacture of a febnfuge similar to

o I? o economy, or advantage, while a stable and efficient prepara-

};\h ‘Kfoghi :ﬁl;ﬁtr;oof cinchonidine can be obtained from the European manufac-

ion like ’

k- o les: tlg}?g oI; utll)]eee?e%gra g::;%f India cinchonidine is just as efficient as

i _In nu}xfi e'r;, jqk barely one-fourth of the cost; and, as a matter of economy, we

ol 91; b cheaper to sell our Nilgiri barks as heretofore in the open

hesmp, (;v;cl bue' in the same way all the cinchona alkaloids requ}red for tl}e use

n}aé'lll:: tl’)l?ll)llic gcrvgce and the poor, to whom it may be necessary to issue febrifuges

of

ikt : i h. a steady demand for cinchonidine and
o A At b{e en]&lglt;cigdrigg g {“’92 do not atthh much force to the objection,
cinchonine pmc:es c'l;?on with a steady demand for these alkaloids, manufa.cturers
Detauzpey mbou‘i{ Olt)}lmt px,-oduce them, and we have no doubt that the supply will keep
e utl'hﬁeﬂ % d:mand. This appears to be the opinion of Mr. Hovyard alsq, who, as
gagfa(‘;:]igal I;leanufac’mrer of alkaloids, is entitled to a hearing on this question.

! -General, Indian Medical Department, Madras, has intimated

¢ 41;8}; ;F E 2 g‘”ﬁfgg}gﬁ to substitute the sulphate:s of the cheaper alkaloids, or a

Q852 £bh - to the extent of 75 per cent. of his average issues of quinine, but

i e sl tenxl"e ared to accept the amorphous febrifuge of Bengal to that extent,

thl?'tleh :hlz ﬁgjegtibll)né to it as shown by experience of its nauseating effects continue,
whi 3

iti in Bengal is
also that the Surgeon-General of British Troops in Beng:
ﬁQ \tVe ﬁgﬁe use of locally prepared alkaloids and cinchonidine on the
s fo Eis department, until their efficacy has received more complete
ggg;f:tio(; » The report on their use in British hospitals was said to be of an
‘ unfavorable character.” ;
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50." In regard to the resumption of local manufacture, we have taken into
account the fact that while Mr. Broughton was absent on leave in 1874, a consi-
derable quantity of alkaloid was spoilt by unskilful extraction, and that the process
is one that cannot apparently be safely left to untrained sup@intendence. Even in
the Sikkim experiment, under Mr. Wood’s direction, but with rude apparatus, we
have seen that an enormous waste of alkaloid occurs, and the amount of red bark
likely to be yielded by the Government plantations would not, in our opinion, justify
a considerable expenditure on machinery and skilled supervision.

51. Suggestions are made in letter No. 82 from the Secretary to the Govern.-
ment of India, Department of Revenue, Agriculture and Commerce “ whether it would
not be feasible to have the Nilgiri succirubra bark converted into cinchona febrifuce
in Bengal under the supervision of Mr. Wood, whose process, it is understood Dis
more economical than that followed by Mr. Broughton; * * and al,so
whether it would not be advisable for Mr. Wood to manufacture (uinine itseli‘
ggﬁ (filzf”l\hlgn crown bark (officinalis), which is understood to be very rich in that

52. In regard to the first suggestion, we are of opinion t ’"
tive manufacture at Sikkim is proved not only to be 1es}; econm}x;?:a%fgu?&%% -S o
ful of alkaloid than Mr. Broughton’s; and that as Nilgiri red ,barks Wﬁ_\\iaste-
obtained by mossing and renewal, fetch an exceedingly good price in the If : km;;e
greater economy would result by selling the barks at their market vqlu: : eé
buying the mnecessary alkaloids required by the Madrds Government 1; %111
tender. The cost of packing, land carriage, and freight of bark to C’llcut)tr i 113
be very nearly equal to the cost of transport to the L811don market. a0
53. In regard to the second suggestion that Mr. Wood
from -the Nilgiri crown barks, we may remark that un
some expericnce of the production of erystalline salts g :
factory at Calcutta, it i% not at all pro)t’)a,ble fhsg ltlzeofvocliﬁf hﬁna tﬁmks mn the
economically and profitably the crown barks of the Niloiri (]e at 1(;3' e um‘lse
preparation of a pure and definite alkaloid, Mr. Wood stateg “ a,nl;. 11)0n8. i
technical and somewhat complicated process, requiri 55 WoBld Ba. 8- hughly
% e ; : » requiring the regular personal super-
vision of a skilled chemist, having some experience in such 1 pet
expenditure for apparatus, &c., would be necessar §3 Oparanions. ol heavy
A Tk > cessary at the outset, and the permane
success of the undertaking would much depend on th : : o pormanent,
nuity in the system of supervision and conml')ol O elpow er of securing a conti-
it would be more practicable to obtain g lip lkal t may rosu']t, thepcf(?l,e’ that
“selling our best bark and utilising the brancﬁ b; l? tha Old' of succirubra origin, by
tion in the production of the present febrituge.” Tk that would not pay for exporta-
54. But our present objecti vty
i that thors is no%’actory 01};.11231%‘:; 1:310 tlllp manipulation of our crown barks in Bengal
alkaloidal salts, and that working with arad, - 0L (o the production of pure
enormous waste of material. It has etcrude SPpopatus, 341G SHES S pailte iy
facturing operations, with skilled labor ang s oo 10 be demonstrated that manu.
in India. Mr. Wood seemis e n, appliances, can be economically conducted
three-eighths of the constituants of b Sdengume on this point. Inagmuch as some
shown that it is possible for Cioy ark have been lost to the world, it has still to be
o xBTS Tar , ernment to work up in India the raw material in
ner, and at a proportionatel N
ikt e ely small increase of cost.

ath of DR el thizefor;e, that nether of the suggestions of the Govern-
saorifice. of valusble produce P ;eP adopted as regards Nilgiri barks without
manufacturing 0pera,1;ions ¢ mgh lncommgnsurate results in outturn, and that the
cheaper and more satisfact O_Ii he production of crystalline salts can be conducted
are able to produce 2 B4 f?gl Y ;11 England than inTIndia. The Bengal Government
-~ which it would not & g ole harvest of bark of inferior commercial value
barks, on the other ha ?1 le'mlllflel“atlx/e to send to Burpean markets. The Nilgiri
realised value in the k nd, are of high value and remunerative to exporters, and their

¢ home market would permit Government to purchase lz’n'gely and

economically the febri i
Toidia. y ebrifuge alkaloids of European manufacture required for use in

should prepare quinine
til Mr. Wood hgs had

|
?
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56. A good deal has been said in regard to the action of Government in
disposing of the barks grown on the Nilgiri experimental plantations on ordinary
commereial principles. We are disposed to consider this plan of procedure not only
free of ohjection in itself, but as having contributed more than any other circum-
stance to the embarkation of private enterprise and capital in the cultivation of
cinchona in India and Ceylon. The barks produced from the Government estates
have been obtained after careful experiment of = the advantages of the mossing or
renewal process. The reputation of these bm~k§ is so well established that they are
keenly competed for by the Huropean manufacturers of alkaloids ; they have steadily
held the first place in the Liondon market; and the Government experience has
demonstrated to planters that cultivated bark will fetch a higher price than natural -
South American bark. The result of the Government sending its best barks into
the open market has been to encourage private enterprise on a scale so vast, that in
a few years cinchona production will be one of the chief industries of the hilly
country of South India and Ceylon.

57. And in connection with this matter we are bound to notice that the Govern-
ment culture of cinchona in Bengal has had no such beneficial action in developing
private enterprise. We regret to learn from Dr. King that private cultivation of
cinchonas is, for the time being, practically in abeyance ; that the few persons engaged
in it availed themselves of the temporary rise in prices in 1876 and 1877 to root up
the trees and dispose of their bark ; and that no renewal of cultivation on a consider-
able scale is likely to takesplace. 9.t _

In Bengal the whole of the cinchona cultivation bids fair to become a Govern-
ment monopoly, while in Southern India and Ceylon the extent of cultivation by
private enterprise much exceeds the area of the Government estates. It seems to
us that in its dealings with the produce of the cinchona estates the Madras
Government has followed the established principles of political economy. We do
not believe in the ability of any Government to cheapen artificially the production
of a commodity of public utility. But in demonstra:ting that cinchona can be
profitably cultivated, the Madras Government has exercised an enormous influence in
stimulating production, which in due course will have a decided effect in regulatin
the supply of bark and reducing the price of alkaloids, not for India only, but for the
whole world. We give in Appendix D a statement of bales of bark, South American
and Indian, sold by Messrs. Jenkin and Phillips in London during ‘the years 1876
and 1877. This statement shows most conclusively how Indian and Ceylon bark
produce is increasing, irrespective of the few hundred bales sent home annually
from Government estates at Ootacamund.

58. Thereis a further objection to the conversion of the produce of the Nilgiri
barks into a crude febrifuge for general distribution and sale below its market value,
which may be briefly noticed. All the Nilgiri barks are richer in quinine than
the Sikkim barks, and during the late demand for quinine, if such a preparation
had been made on the Nilgiris from our renewed red barks or from crown barks,
it would have paid speculators to buy up the febrifuge and send it home to manu-
facturers for the extraction of the quinine in it. A procedure of this nature would
be of no benefit to the natives of India; for whom a cheap febrifuge is so much
desiderated ; but it would surely happen if the Government attempted to sell such
an article locally at a price below the value of the erystallisable quinine in the
mixture of alkaloid. If no such use of the locally prepared alkaloid was made last
year in Bengal, it was probably due to the fact that the small quantity of quinine
in a pound of the febrifuge was not worth more than Rupees 20 in the market.
Dr. King informs us that precautions are taken to prevent such speculative dealings,
but in our opinion, if a profit could be made, it would be impracticable to prevent
native dealers entering into combinations to collect and export the erude alkaloids.

(b) ¢ Other modes of utilising the bark for the use of the population at a
reasonable cost.”

59. In regard fo this branch of our labors, we are unanimously of opinion that
no simple preparation of cinchona bark will ever be attractive to the native popula-
tion in Southern India who are familiar with the appearance of sulphate of quinine,

<
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nor can such preparations in India be economically substituted for the cheaper
cinchona alkaloids of European manufacture. The causes of the unsuifableness of
the bark preparations for general use ave not far to seek. 1f the preparations are
of a simple character, the bulk of the medicine, as in powder, is objectionable, and
infusions and decoctions quickly spoil. If spirituous tinctures or extracts are used,
the bulk of spirit is often an objection in a medical point of view. On this subject,
we append a memorandum (Appendix B) drawn up by our colleague, Surgeon-Major
Bidie, in whose conclugions we generally concur. -

60, A preparation of bark has recently been advocated by Mr. Money, a
_cinchona planter on the Nilgiris, 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, a.p., on this trial is given in Appendix F.
The results are not favorable to the use of such a preparation for public
purposes. It is well known to chemists that alcohol does not extract the
whole of the alkaloids from bark unless the quino-tannates of the bark have been
previously decomposed by a strong alkali. Mr. Money’s 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. Inregard to the economical use of such & preparation Dr, Bidie
has made some observations in Appendix B.

(c) ¢ Re-appointment of a Quinologist.”

61. As we have given our views adversely to the resumption of local manufac-
ture, we are of opinion that if the superintendence of the cultivation be in future
confided to the care of some one of practical and scientific attainments in botany
and gardening, there is no necessity for a chemist to reside on the plantations. The
superintendent should have full power to communicate with an European chemist of
repute in regard to analyses of specimens of bark of various species, or eropped in
various ways, and it would be convenient to the superintendent that some gentle-
man of established reputation, such as Dr. Paul, President of the Pharmaceutical
Society, should be appointed by the Home Government as chemical referee in all
uestions connected with the cinchona culture in India.

(d) < Report of Captain Campbell Walker and other papers.”

. 62. The report prepared by Captain Campbell Walker shows for the first
time the actual outcome of the area planted in surviving trees, and these 'LI"B
much fewer than the numbers hitherto estimated as existing. Tt is quite evid;nt
that in the last few years the replanting of vacant ground hasbnot been carried out
s0 actively as it should have been, and to maintain the efficiency of the plantations
we are of opinion .tha? a respousﬁ.ble superintendent, thorouchly trained in the t(.heof'y
and practice of scientific gardening, should be at once place% in charge of the whole
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 i
to be done, which only a Government anxious to incre
(})lf ibsb country caléu 1111nderta,ke. On the N

ave been successfully introduced, the red and crown barks : ) )
yellow barks (ealisayas) has practically failed on the vaernm’egs Zs?;(fe(;u];r‘igtfgﬁ t%li(:
and other species, the proper locality, soil, and climate have yét to be foundlbk
actual experiment. Some notes on C. calisaya culture will be found in Appendix Cy-

63, Experience has also shown that certain varieti

; : am varieties of the red and crown barks

aﬁr; k;altsgfl g:gwfrg;lsn ?;n;lff}r:la:r ?lkalllqu% prolducers tfhan others, and natural hybridisation
p . nts which i habit of growth surpass ¢ f ‘the distinet

species, while some of these have proved to be remarkably grolzf?(? gn(imlkzltllii?:. l

The Committee of 1874, in alluding to this subject, remark :—

“We would advise th
should be carefully worke
cation.”

are many things yet
ous | ase the productive resources
ilgiri plantations two species of cinchona

at the whole question of artificial hybridisati & :
0 ybridisation of pcies
d out by the superintendent and quinologist in inl‘z;‘x(x)lrantlzuégnfgmni-

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

«The hybridisation of species of cinchona is a phenomenon that brings us to the threshold
of a new department of enquiry and research, which might be profitably entered upon by the
scientific officers entrusted by Government with the progress of the experimental culture of the
cinchonas.” »

64. The late Mr. McIvor in his last communication, No. 91, of 2nd August
1875, made to Government; makes the following statement in regard to the subject
of hybridisation :— :

« Selection and hybridization has secured for our domestic plants those wonderful improve-
ments which now make it difficult to recognise n our large and prolific grain, in our fine fruits
and splendid flowers, their worthless progenitors. Cinchona belongs to a tribe of plants highly
susceptible of improvement by these means. * * So soon as our plants flowered, or early in the
spring of 1865, made a vigorous attempt to attain this object. The result was that in 1866 a
number of hybrid seedlings were produced. Among these six distinct varieties, possessing remark-
able vigor of growth, were selected, and the weakly growing plants destroyed. The selected
varieties were planted here and there in every way, soil, exposure, and elevation available. Under
all these conditions our new seedlings maintained that remarkable vigor of growth which at first
distinguished them. * *  (Oircumstances soon arose which clearly indicated that under
certain conditions these seedlings produced abark of great value. * ~ * Evidence was also clear
that in these vigomus growing hybrids we had secured in a marked degree the good qualities

of both parents.”

65. But it is important to note here that whatever Mr. Mclvor did in the

‘way of experiment in hybridisation, not a single line has been recorded to show the

results obtained, and we are still left in the dark as to whether the valuable hybrid

named “ pubescens” is the result of artiﬁcm.l.crossmg or an accident in hybridisation. -
The omission to keep a record of such important experiments is much to be

deplored, and for the future we think Government should insist on all experiments

in hybridisation being accurately noted at the time and the results reviewed in the

annual report.

66. We are under the conviction that great results may be expected from a
steady perseverance in scientific experiment and culture, al{d that Government PRV
can afford to work out the problems still unsolved, and with their secured success
they can afford to do so without drawing on the public purse. It is on these grounds
we advocate the employment of a person of recognized scientific repute in gardening,
whose time may chiefly be devoted to the question of improving the various species
by cross fertilization and their public distribution, so that we may not rest content
until we have varieties  that will grow quickly in our different climates and
elevations, and at the same time produce such an abundance of alkaloid as to
remunerate the cultivators. A memorandum on cultivation and distribution of
plants to private individuals will be found in Appendix C.

67. We have in conclusion to suggest that the experimental culture should be
systematic, methodical, and prolonged for many years, and that the results obtained,
whether successes or failures, shoq.ld b_e lpade_ public from year to year for the
benefit of private cultivators. It is in this direction that we conceive the State may
yet accomplish great things in establishing hardy and productive varieties of plants,
and thus give a continued impetus to production, so that the desiderata of all
interested in the subject may be best attained, a plentiful and moderately cheap
febrifuge for India and the world at large. -

We have the honor to be,
Sir,
Your most obedient servants,

(Signed) R. W. BARLOW, President.

B i) W. R. CORNISH, r.r.c.s.,

(i Chonid G. BIDIE, w.e., z Members.
L. A, CAMPBELL,
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APPENDIX A.

Questions relating to Cinchona Cultivation put to Dr. Kixa by the Cinchona
Committee, and his Replies thereto.

FINANCIAL.

" Question.
1. What is the approximate area of the

cinchona estates in Bengal belonging to Gov-
ernment ¥ :

9. Tt is observed that you had 2,691,600
plants pennunently lanted out on the 31st
March 1877. Has the number of trees been
arrived at by actual census, or from gnnua,l
record of plants taken, from the nurseries for
the permanent plantations ?

Answer,

1. The Sikkim plantation was surveyed in
1875 by a Party of the Revenue Survey, and a
map of it, on the scale of 16 inches to the mile,
was prepared and printed. Of this map a copy
shall be sent to the Secretary of the Commission.

Acres.

In 1875 the absolute area was found
(base measurement) to be ier 1,762
During 1876-77 there were planted 110
Do. 1877-78 do. do. 252

Total acreage at 31st March 1878 ., 2,124

A survey of these latter two areas has been
applied for by me, but I believe them to be
pretty correctly stated as above.

2. The number of trees returned at 31st
March 1877 as 2,691,600 was not arrived at by
actual census. T'o make such a census annually
would cost more than the information elicited
would be worth, as the yield of the plantation
is estimated by the acre and not by the tree.
And for practical purposes the really inter-
esting information is not how many trees stand
on an acre, but how much bark can be taken
from these trees. 'With the view of forming a
regular working plan for the plantation, I have
tried to find out this by uprooting about 120
acres, and by clean coppicing about 20 acres of
trees of various ages. DBut although we work
by the acre and not by the tree, every effort is
made to secure approximate accuracy in stating
the number of trees on the permanent planta-
tions. In first planting out, the land is roughly
measured, and the area is checked by counting
the number of plants used in planting it, which,
gince 1872, has invariably been at the rate of
2,722 per acre. !

I have claimed above only approximate
accuracy, for in dealing with soil so irregular
as that of Sikkim and a plant so eapricious in
growth as cinchona, it would be foolish to
pretend to ect accuracy. The -caleula-
tions as to number of plants and the rough
measurement of the land in planting out are of
course by surface measurements. But when
surveyed, the acreage is given by base measure-
ment, which in Sikkim averages 15 per cent. less
than surface. There is thus always a margin
of 15 per cent. against our original calculation
and in favor+of accuracy,

5
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Question.

3. In Madras experience shows that 50 per
cent. of the plants transferred to the permanent
plantations fail to reach maturity. Your
experience on this point as regards the Bengal

lantations will be very valuable to the
ommittee.

4. In your report for 1875-76 you give the
capital account of the Bengal plantations on
the 1st April 1875 at Rupees 3,50,000 as
settled by the Accountant-General. The
Committee will feel obliged by your showing
in detail the yearly expenditure from the
commencement of the experiment until 1st
April 1875, in order that they may be able to
understand the system on wiich the capital
account has been made up.

5. The important point in regard to the
capital account is to ascertain whether in
framing it, the balance of interest on outlying
capital has been charged from year to year,
a8 has been done in the case of the Neilgherry
plantations. If this has been done, could you,
as asked in the preceding question, No. 4,
favor the Committee with the rate of yearly
expenditure to enable a financial statement to
be prepared, ashas been done for the Neilgherry

plantations, with accumulating i f
lated at 43 per cent. P ing interest caleu

Answcer.

3. In Sikkim a percentage (varying with soil,
exposure, and season of planting) of newly
planted out cinchonas dies. The mortality 1s
heaviest during the first year, and, as a rule,
diminishes in proportion as the plants get_ older.
Our practice in Sikkim is to keep filling up
death vacancies where they oceur in young
planting, until it is clear that in such spots
cinchona will not grow. As is pointed out in
paragraph 2 of my Annual Report for 1874-75,
there is every year a large provision of nursery
stock for this purpose, and plants so used are
not entered in the annual returns as having
been planted out during the year. An exami-
nation of my last four annual reports shows
the quantity of nursery stock available for this

purpose during each year. I put the fi i
the form of a %able 3 -3; gl

Nursery Stock of Succirubra, Sikkim Plantation.

At th Put into perma- .
Year. begimﬁn‘ir; of nc‘xi\t. Plantation Availillrl‘z!:xl; o
the Year. \u'%: i the vacancies.
ear.
1873-74 417,000 247,000 170,000
1874.75 .. | 475,000 310,000 165,000
1875-76 235,000 None. 235,000
1876-77 650,000 406,600 243,400 ‘

4 and 5. These questions are so closely related

that they may be conveniently answered
together.

In my report for 1875-76 the capital of the
plantation then being worked for crop was put
down at Rupees 3,50,000, that being the sum
fixed by the Accountant-General for Bengal, after
an examination of the accounts, as the proportion
of total cinchong expenditure fairly chargeable
against that part of the plantation if it was
desired to state its crop accounts in profit and
loss fashion. At the request of the Commission
I herewith submit a statement of the total
expenditure on the Bengal plantations from
their commencement to 3lst March 1875, in
which annual interest on capital is caleulated
at the rate of 4 per cent. (that being the rate
fixed by the Government of Bengal). This
statement includes, I believe, every possible
charge against cinchona in DBengal, viz.,
expenditure on abandoned nurseries and
propagating-houses, bungalows and roads at
Sinchul, Le ong and Rungyroon in Sikkim and
at Nunklow in t_he Khasia Hills, and of course
the total expenditure on the existing plantations
of angbee_, Rishap, Mungpoo, and (as far as it
was In existence during 1875) also of the
Sittong plantation. The latter includes cost of
b_ndges, roads, bungalows, godowns and the
like, and also the total expenditure on quinology
and'fac-fory. The receipts for sale of plants, &e.,
during®the period (amounting to about Rs.
8,000) are not taken credit for in the statement.

==

B

Question.

6. The object of this enquiry is to ascertain
the economy or otherwise of the local manu-
facture of alkaloids; and, to armve at any
definite conclusion, the actual cost of rai)w
material both in Bengal and Madras must be
ascertained as nearly as possible. You will
gee therefore that there must be uplfornuty in
the mode of preparation of the capital accounts,
and in the rates of interest on balance of
charges, otherwise the data for the caleulation of
the cost of production of bark in the two Gov-
ernment experiments are unreliable. A state-

t od by the Aqoountant-Genqml
]s:?l?;:vingrte.l?:r mode g’f preparation of the capital
accounts of the Neilgherry estates will be placed

at your disposal.

.

Answer.

Annual Erpenditure on Government Cinchona

Plantations, Bengal, from the beginning to B1st
March 1875. All Charges are included and
annual Interest added at 4 per cent. per anium.

Year RS.

i RS.

1861-62 s ' 4,318

1862-63 < 10,274
Previous .. e 4,318 14,764
Interest .. 0 172

1863-64 . s 12,243
Previous .. P R } 27,597
Interest .. 2 590

1864-65 e ce o 31,907
Previous .. oo 2091 % 60,658
Interest .. % 1,104

1865-66 X 54,131
Previous . .. 60,658 } 1,17,215
Interest .. o 2,426

1866-67 50,862

Prowkonn i s 1,17,2152 1,2,765
Interest ..., .- 4,688

" #1867-68 .. vo.i 88,685
Previous .. v 1,72,765 \g 2,38,290
Interest .. s 6,910
1868-69 it v 11,0b2
Previous .. .. 2,38,290 } 3,18,873
Interest .. s 9,531
1869-70  _ «. .. 50,522
Previous .. .. 3,18,873 ; 3,82,149
Interest .. wni 15954
1870-71 ook .. 93,002
Previous .. .. 3,82,149 } 4,50,436
Interest .. e 15,285
1871-72 g .o 51018287
Previous .. .. 4,50,435 ; 5,20,278
Interest .. 5 wiht 1800
1872-73 % - .. 50,362
Previous .. .. 5,20,278 ; 5,91,451
Interest .. 20,811
1873-74 - s O0ETY
Previous .. .. 5,91,451 } 6,75,580
Interest 23,658
1874-75 <.~ 60,280
Previous .. .. 6,75,580 } 7,62,487
Interest L

The total expenditure, with interest up to
31st March 1875, was thus in round numbers
71 lakhs ; the area by survey was 1,762 acves,
and the cost per acre was therefore, as near as
may be, Rs. 433. v

6. According to an estimate submitted by
Mr. Wood in June 1875, the annual yield of
the plantation would thenceforth be 366,000 1b.
of dry bark, which, allowing for accumulated
interest at 4 per cent. on a capital of 73 lakhs,
and adding annual working expenses, it would
cost 31 Annas per pound to produce. Mr.
Wood’s estimate of the annual yield of the
plantation was arrived at by calculating by the
tree; my caleylation by the acre came to much
the same. THe estimated outturn was con-
sidered sufficiently large to be worked to advan-
tage, and our proposal was thenceforth to work
the plantation annually up to its full producing
power, botlf by taking the full estimated crop
and by converting the whole of that erop into
cinchona febrifuge by a manufacturing process
by which, out of bark containing on an average
4 per cent. of total alkaloids, 3} per cent. of
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Question.

* capital charges to the capital accou

APPENDIX TO

Answer,

febrifuge should be extracted. Mr. Wood
estimated that, worked in this way, the annual
outturn of febrifuge would be 12,810 Ib. and
the net cost (including bark at 33 Annas per 1b.,
quinologist’s fay, and all manufacturing
charges) would be Rupees 11 As. 9 - 1D
We further proposed to divide the total cin-
chona expenditure into two parts, viz., (a) into
charges against capital, which should include
the cost of new extensions, additions to perma-
nent buildings, &e., and () into working
expenses, under which should he included all
expenditure on the plantation not debitable to
capital, and all expenditure on quinology and
factory. It was proposed to add the annual

] nt, and to
debit the charges under (0) against the annual

outtugn of the plantation ; in other words, to
charge them against cro

P- For reasons which
need not be entered on here, the scheme of work-

ing up to full power in both wa s has not yet
fully carried out, but the ymode of }dez}i?ﬁn
with the annual expenditure has been a.dopteg
as proposed, and from the year 1875-76 on-
ward the annual expenditure has been divided
into capital expenditure and working expenses :
the subsequent finanecial history of the planta-
tion must therefore be viewed' in the light of
this fact. :
The medical profession in Bengal not having
made up their minds in 1875 as to whether
they were to accept the cinchona febrifuge in lieu
of quinine, Government diq not feel warranted
In committing themselves to the e
necessary for the erle)act.ion of an effici
een recommended } :
Wood and myself. It was therefore decid{;d lxgt
to bring into immediate operation the gcheme
for working the plantation to its fy)) power
but ??h was decided to continue in its stead and
n the meantime, a oy sfuri
process which had been b(g . o B

: : gun on the planta-
tion as a tentative measure, and whichp could

minimum of cost, hut by which

originally suggested as a mere make-ghi

was further decided to regulate thes 13-%}) g
bark to be taken annually, not by the natura]
capabilities of the plantation, but by the amount
which the quinologist might require to uge up
in order to meet the current demand for febri-
fuge. Durin last year the Surgeon-General
for Bengal lecided on the substitution of
cinchona febrifuge to the extent of 75 per cent.
on all ndents for quinine, and Government are
now accordingly taking active steps for the
erection of g factory in Caleutta, in which the
whole annua] crop of the plantation can be
worked up by 4 process by wﬁich at least seven-
eighths of ‘the contained alkaloid shall be
extracted as febrifuge, As soon as this factor
is complete, we shall be ready to work the
plantation to its ful] yate of production, which,

ees——

e

-
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Question.

. The statement in paragraph 7 of your
re};{)rt‘for 1875-76, that the cost of the bark

produced in Bengal, including interest at 4 per

. on the eapital account, was only seven
;eelxlltze ?md one-eIi)ghth sterling per pound, w;ln
require consideration in reference to the mohe
of caleulation of your capital account, and the
Committee will be glad to receive any detailed
information from you in regard to this import-
ant point. 3

Answer.

owing to extension of acreage, has in the mean-
time increased from 366,?)%8 Ib. of dry bark
per annum to a considerably larger amount.

7. In my Annual Report for 1875-76 the
cost per pound of the bark erop for the year
(195,291 1b.) is put down at 3 Annas 6-21 Pies
exclusive of interest on capital, and with
interest on the Accountant-General’s proposed
capital of Rupees 3,50,000, at 4 Annas 9 Pies
per pound. If however accumulated interest
on the whole cinchona expenditure from the
beginning be added, the cost of the bark is raised
to Annas 6 per pound and the febrifuge to
Rupees 23 Annas 11. It must not, however, be
forgotten that had the plantation bglm wgrke%
to the full of its producing power, the price o
the bark would (ill)mluding interest) have been
only 3} Annas. As it is evidently the object
of this question to elicit the exact cost of
raw material on the Sikkim plantation, I shall
continue the financial history of the plantation
from 1875 to the end of the financial year
1877-78, so as to show the cost per pound of
the bark crop of that year.

: BS. RS,

[ ear 1875-76, capital expended 9,777
s Previous .?P - 7,62,487}8,02,764

Interest eo oo 30,500

Do. 1876-77 oy - e ma . k0648
Previous o .. 8,02,764 > 8,51,523

Interest R B A B

Do, THTIRBC » ow(os T 0n | 10:318
Provious vuiit o a r BIOT/620 } 8,95,796

Interest e - e 54061

The working expenses of the
Year 1877-78 were .. 57,900
The interest o e ni | 84,061

Rupees., 91,961

The crop was 345,000 1b.

345,000 1b. : 92,000 Rs. :: 1 Ib. : 3 =
As. 4 P. 3 per pound.

The net cost, including interest, of last year’s

crop of bark, was therefore a little over 6d.
a pound. If worked by the imperfect process
at the plantation, this would give, at 2-25 per
cent. (the amount actually obtained last year),
7,762 1b. of febrifuge at a net cost of
Rupees 17-4-0 per pound.

Bark o/ . 92,000

Working expenses of manu-
facture .. A e 41,845
1,33,845

7,762 1b.: 1,383,845 Rs.:: 11b.: 2 — Re. 17.4.

- If worked in* the factory in Caleutta, the
result would be (at 3} per cent. of outturn)
12,075 1b. of febrifuge, at a net cost of Rs, 12-12
per pound.
*Bark =, -
Carriage to Caleutta and
manufacturing expenses. 64,100

92,000

1,56,100
12,0751b.:1,56,000 Rs.:: 11b. : g — Rs. 12-12,

6
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Ruestion.

8. In your Annual Report for 1876-77, para-
graph 4, there is no reference to charges for
Interest on capital in the expenses for the year,
nor 1s any allowance made in paragraph 6 for
those charges. The Committee will feel
obliged by an explanation on this point.

9. The Committee infer that the accounts of
your cinchona estates do not include charges on
account of price of land, annual rent op assess-
ment, local survey, but will be glad to have
specific information on these points.

10. Woﬂd you be good enough ¢ furn;
statement showing the prices rlelflized by Iiln?
gal Red barks each year that any portion of
the crop has been sent home ; and ‘also

. b -
ment showing the amount that would sﬁ?fe

APPENDIX TO

Ansiwor,

8. In estimating the cost of the year’s crop in
my Annual Report for 1876-77, y;10 churg% is
made for mtex_‘_est, and the Accountant-General’s
proposed capital is not referred to for this
reason, that, in their Resolution on my report for
the previous year, in which I did caleulate
mtere_st on capital, Government expressly direct
that interest shall not in the meantime be
debited against the annual crop, but shall he
charged to capital account, Aecep’dng the accu-
racy of the estimate that, when the plantation
is brought mnto full working, the cost per pound
of the bark (including interest from the beginning)
will not exceed 31 Annas per pound, and unwill-
ing to delay the issue of g febrifuge for the
people at the price originally laid down by the
Government of India, the Bengal Government

_ working pl Ir
alluded to shall be brought into%‘och?fl?e ;31%};

charged to the quinologist for hark made over

shall instead he debited to capital g

. 9 The plantation has not ‘

the price of land, which, und

Waste Land Rules in force

taken up, was Rupees 2-8 P

There is no ann

land.

The only tax levied in Sikkim i

- t %

cess, which the plantation ays in ;:a,shhe i

» Demarcation ang surveyeli; :

cecount.,

been debited with
er Lord Canning’s
at the time it wag
eracre in fee simple,
ual assessment on fee simple

amount to 1 Rupee an acre.y o

include charges
o allow on the

ablishment _conserves the
forest (allowing the Forest Department to

remove what timber they want free of charge),

and collects and pays into the local treasury
the ‘Gow"emn'lent land revenue levied on ryots
cultivating in _the valley. A considerable
length of public voads is also kept up at the

expense of the plantation, angd ¢
require to be allowed for. {ald

10. Iam sorry I cannot answer this question
as I have not the figures here showing the
rices got for some small consignments of our
ark which were sent home some

sent to London since 1872.
Rather than go on under-cropping the planta-
tion, I last year suggested to (Lr,overnment that
we should send 50,000 Ib, home for sale ; but
as We soon after extended our temporar

febnfuge factory at the plantation, I myself
asked Government to cancel my proposal, which
they accordingly did. It i ir; accordance with
the reiterated orders of the Secretary of State
and Government of Indiq that the object which
we have all along kept in view is the issue

ot include interest, which |
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Question .

11. You are aware of the average pro-
portion of alkaloids in your bark., Iave you
ever calculated what amount of such alkaloids
(preserving the proportion) you could buy in
Europe for the money— :

(«) that has, at your own valuation, beeg
spent on producing the febrifuge manufacture
in any one year ? :

(b) for the money the bark used in the 1(3Cn,1
manufacture would have fetched in Europe ¥

Answer.

of a cheap and efficient febrifuge and not the
realization of commercial gain by the sale of
raw produce.

The price of each of the cinchona alka-
loids varies not only according to the bark
market, but also with the demand for each.
Until recent years cinchonidine to some extent,
and cinchonine to a still greater extent, have
had a low value, because they were mere by-
products from the manufacture of quinine, and
there was little or no market for them except
for the purpose of sophisticating quinine.
The experience of the Medical Officers of the
three Indian Presidencies having established the
febrifugal efficacy of the alkaloids other than
quinine, these have obtained an inereased
value.

Cinchonidine and cinchonine are not more
abundant in nature, nor are they more easily
extracted from bark than quinine; there is
therefore no reason why, in the face of an
increased demand for them, they should not
increase in market-value. It is recorded in
the proceedings of the last Madras Cinchona
Commission that, after having been induced to
use these alkaloids, the Madras Government
had to abandon them in favor of quinine, ag
they were found actually to be invoiced at a
higher price than quinine,

I do not see that, under the circumstances,
any satisfactory answer can be given to the
question contained in clause (a), seeing that it is
founded on the assumption that the value of
cinchonidine and cinchonine would remain the
same in spite of a largely increased demand for
these alkaloids. In my opinion, a safer basis
for calculation would be afforded by comparing
the prices of Sikkim febrifuge and Whiffen’s
quinetum. Quinetum is a preparation of the
same composition as Sikkim febrifuge ; it ismade
from the same kind of bark, and is, in faect, an
avowed (see advertisements in newspapers) imi-
tation of the Sikkim produet.

During 1867-77 we produced 3,750 Ib.
(= 60,000 oz.) of febrifuge at a total cost,
including interest, of Rupees 92,445. Quine-
tum would, at the average of market-prices for
the year, have cost Rupees 2-8-0 per ounce
landed in Caleutta. It would thus have cost
Rupees 1,50,000 to land 60,000 oz. of quinetum,
and the saving by making febrituge wag there-
fore Rupees 57,555,

Clause (b). With reference to this clause,
I calculate as follows :—

To produce 3,750 Ib. of febrifuge, 190,798 1b
of bark were used. It costs 6d. to 8d. sterling
to land bark in London. A fair average selling
price to allow for the Sikkim bark, consisting
80 largely as it does of quill and root bark, would
be 2s. a pound. Allowingbgn the one hand
for expenses of landing in London, and on the
other for the gain by exchange, I think it would
be fair to put down As. 12 per pound as the net
average that might have been obtained by
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Question.

APPENDIX TO

Answer.

selling our bark in London. That would give
a sum total net of Rupees 1,43,099.

(The accuracy of this calculation may be
tested by considering what the maker of
quinetum could have afforded to pa. for our
bark. At the above rate 100 lb. of it would
have cost him £10 ; and, as its average yield of

- alkaloid is 4 per cent., he could have extracted
from this at most 4 1b. (64 oz.) of quinetum,
which (charging nothing against manufacturing

expenses) would, at 4s. an ounce, have brought

him £12-16-0.)

We should therefore have netted Rupees
1,43,099 for our bark, and could not have
bought an equivalent in quinetum under Rupees
1,50,000.

But it must not be forgotten that in the
foregoing calculation I have pitted a presumably
perfect method of extraction of quinetum
against an avowedly imperfect method of

extraction of Sikkim cinchona febrifuge, and \

that, with our factory in operation, we should
have obtained (at 3% per cent. of yield) 6,624 Ih.
of febrifuge instead of only 3,750 1b. Had
the factory been in operation, the comparison
would therefore have been between the cost of
production of 6,624 1b. of febrifuge and
the net sum obtainable in the London market
for 190,798 1b. of mixed Red bark.

GENERAL.

Question.

1. What species of cinchona are cultivated
on the Bengal Government estates, and what
number is there of each species ¢

_ 2. Have you any experience of hybrids, and
if so, what 1s your opinion as to their productive
qualities in respect to alkaloids ?

Answer.

1. At 31st March 1877 the plants on the
Sikkim plantation were estimated as follows:

Only plants permanently planted out are givens
nursery stock is excluded. ”

Cin. suceirubra . . 3,286,000

» calisaya ., * 354 500 These are the only

sy an unnamed species actually
hybrid .. 21,000 cultivated.

P These are mere relics

n Officinalis 25,000\ of past cultivation :

= "”’cm";ﬂ’“ 38 20,00Q< mnone of these three

" pahudiona |, 5,092 | species is being

: propagated now-

2. There is in our plantation both amongst
Officinalis and calisaya, and to a less degree
amongst succirubra, a great variety of forms ; ¥
what extent these are the result of sporting, and
to what extent the result of hybridization, I am
not prepared to say. Idonot myself know of &
single form of cinchona of which the e
parentage is really known. Many forms ar°
set down as crosses between such and such
variations or species ; but the absolute origin of

any such has not,
demonstrated. as far as I know, ever b

As officinalis (condaminea) has been a failure

with us, I need sa i
) y nothing about the value
of the barks of any of the varieties.

variations of suecirubra are found to be associa

* Since 31s¢ March & number of the varieties

uprooted. 'These will be deducted in next sunual ety "7

urn,

MRS

which analysis showed o yield poor bark, have bee?
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Question.

8. Are you of opinion that valuable varietios
may be produced by careful hybridization ?

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

(@) Elevation, , (¢) Light,

(b) Exposure, (d) Temperature,

the production of alkaloids in the bark of
:;)1]:3 0§1¢ ona under your ch_a.rge?. If so, wﬂl
you kindly fayor_the Committee with the avail-
able information ?

5. Can you furnish the Committee with the
results of any analysis showing the changes
which take place in the amoun and relative

roportions of the alkaloids in the cinchona
Earﬁs according to the ages of the trees ?

u any facts to show that, after a
oer%ah}li a:gee’yg cert};.in waste or degradation of
the alkaloids takes place, as pointed out by
Mr. Broughton, and if so, at what period of
the life of the tree does this process commence ?

25

Answer.

more with differences in growth than with
differences in value of bark.

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

Our calisayas were originally raised from a
portion of Ledger’s seed collected in Bolivia,
and from seeds obtained from Java. Our
calisayas were all planted in a patch by them-
selves, and amongst them are recognisable 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 been analysed, with the result of
showing that only three kinds have good bark :
one of these three is the celebrated variety
known as Ledgeriana by the Duteh.

The only form of cinchona in the plantation
which we recognise as a hybrid and which we
have found on analysis worthy of attention, is
one which sprung up at a place where officinalis
and swuccirubra are planted near each other.
This partakes of the appearance of both these
species, and is presumed to be a cross between
them. On analysis its bark was found to be
rich both in total alkaloid and in quinine. It
is, moreover, a free grower, and affects higher
altitudes than succirubra. We are therefore
propagating it as fast as we can. It ap
in most of our returns as an unnamed hybrid,
and in some returns as cinchona sp. ignofa.

3. In selecting forms for cultivation we guide
ourselves by analysis of bark and by habit of
growth. 'We have never practised hybridiza-
tion. The recent observations of a German
botanist (Herr Kuntze), who visited lately
both the Java and the Sikkim plantations, lead
me however to believe that carefully conducted
experiments in hybridization might lead to
valuable results. Such experiments 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 be entrusted.

4—6. I have no information on these points
beyond what may be contained in Mr. Wood’s
published reports, which are no doubt in posses-
sion of the Commission. From 4 to 8 years, age
has very little influence on the alkaloidal consti-

tuents of bark either as regards total contents
or composition.
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Question.

7. What is the average percentage of alkaloids

in the Bengal Red and Crown barks respectively,
viz.,

(@) Red stem bark | (4) Crown stem bark.
» Toot » Toot

”
» branch ,,

» branch,,

8. What are the relative proportions of the
several alkaloids in the Red and Crown root
barks under your charge ?

9. Does your experience lead you to presume
‘that manuring and careful cultivation generally
will have any influence in increasing the amount
or altering the kinds of alkaloids produced by a
cinchona bark? For instance, do you deem it
possible to increase the amount of alkaloids

nerally or of quinine specially in Red barks
%; such expedients ?

10. What are the respective ages at which
you have found it most economical to harvest
the bark of your trees?

(@) Red bark.

(¢) Crown bark.
(0) Yellow ,,

((l) Grey e

11. What is the average yield of bark per

tree of :
Red
- Yellow { («) by eoppicing ?
Crown ( (b) by uprooting ?
Grey

Also what is the average yield per tree of stem,
root, and branch bark by the uprooting
system ?

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

13. With reference to coppicing, what
experience have you—

(a) Of the frequency of a crop under this
system ? ;

(b) Of the quantity of bark that can be thus
obtained as compared with that from lanq
planted with seedlings ?

Answer,

7. 1 have no figures for Crown bark, which
has been a failure with us.

For suceirubra the question is answered in
the tables given as a foot-note on page 48 of
my Cinchona Manual.

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

9. Manuring does not appear from our
experience to increase the amount of alkaloids
in Red bark, but it improves the health and
increases the growth of the trees. And analysis
proves that the bark of quickly growing healthy
trees is always richer in alkaloid thay that of
stunted or sickly trees. The effect of manure
18 therefore to increase the alkaloid yielded b
by an acre of trees. The good effects of hi
cultivation other than manuring are undoubted.

10. I can answer the question only for Red
barks. After various cropping experiments, and
after considering the information afforded by
analysis, I have come to the- conclusion that
Red bark should be treated as an eight or nine
years’ crop, and on that principle the Sikkim
plantation is now being worked. Analysis
shows that up to eight years Red bark does not
deteriorate; it also goes to show that after that
it does not improve, and not improbably does
deteriorate. By their eighth year, Red bark
trees in Sikkim appear to have reached their
full growth, After that their growth on the
whole begins to flag, and not unfrequently
they die. On the whole, therefore, I conclude
that eight, or in some situations nine, years 1s,
for Sikkim, the safest age to take as the basis of
a working plan.

11. Tregret that I cannot answer thisquestion,
as we do not work by the tree but by the acre.
In the appendix on page 6 of my Annual
Report for 1876-77 will be found the yields per
acre of root, stem, and twig bark on both
coppicing and uprooting systems. And on
page 8 of the report for 1875.76 will be found
similar figures for that year.

12. My experience is not yet sufficient t0

enable me to offer an absolute opinion as to the
relative merits of the two systems of coppicin
and uprooting. T am, however, rather inclin ’
to believe that complete coppicing will ulti-
mately prove the more advantageous,

13. With reference to coppicing, I am not
yet prepared to say () how often tree may be
coppiced : T know of no experience as to how
the m};pwe. of Red barks itself bears coppicing.
(?) There is no actual experience as to the yield
of coppice stools of any given age as compared
with the yi i
But we know by experience that a coppiced st00
bears shoots va Funn o

and that each o

teld of uncoppiced trees of a like age.

g in number from two to ten,
these shoots is when one, tw0,
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Question.

i lanting
4. What experience have you of rep
lanld on Whiclll) a crop has been taken by
uprooting the trees?

5. In your “Manual of Cinchona Cultiva-
tio}:,j” it ig’ stated that the average yield of the
Red barks at Darjeeling is of root bark from 7
to 8 per cent., stem bark from 5 to 6 per cent.,
and branch bark 2 to 4 per. cent of a'lka_lo;iils.
It is observed that your cropping is princip: yt
the result of entire uprootal, by which yﬁm geh
a normal proportion of root, gtem, and branc
bark, the average yield of which, by your own
caleulation, should not be less than from 4 to 5
per cent. of total alkaloids. The Committee
will feel obliged by your explaining how it is
that in practical manufacture your qmnologls;:
appears to recover only something less than
per cent. of febrifuge, a portion of which being
insoluble in acids can scarcely be reckoned as
alkaloids ?

16. The Committee appointed by the Madras
Government in 1874 to report on alkaloid
manufacture, showed that Mr. Broughton
recovered on a manufacturing scale a.bm}t two-
thirds of the total alkaloids present in the
bark. The details of his process were known to

Mr. Wood, who has apparently adopted a

process which Mr. Broughtondefinitely rejected
after experiment as causing great waste of
alkaloid. The Committee will be glad to learn
from you how it is that a process which practi-

Answer.

or three years old, as large as or often larger
than a seedling tree of equal age. My own
belief is that the yield obtainable by working an
acre of stools by coppice over eight years will far
exceed the yield of an acre of trees remainin

non-soppiced and finally uprooted at the end of
their eighth year. The reasonableness of this is
at once apparent when it is recollected that a
coppiced stool is provided with the root system
of a tree, and that the shoots have a correspond-
ingly large supply of nourishment brought to
them. A seedling, on the other hand, has to
make its root system for itself pari passu with

. its general growth.

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

14. Replanting the same land with Red barks
the same year as Red barks have been uprooted,
results at first in many death vacancies. I am
now trying in Sikkim the results of replanting
one, two, and three years after uprootal, but as
yet I have no reliable experience to offer.

15. It is quite true that the proportions
of alkaloids in root, stem and twig bark have
been found on analysis as stated. But it must
not be forgotten that in laboratory analyses
perfectly clean, and above all, quite dry
samples are used. In collecting bark on a
large scale perfect purity is impossible; root
bark, for example, carries some soilonit ; twig
bark has often to be sliced off (as it cannot be
peeled), and therefore carries some wood with it.
Pieces of dead and diseased bark are moreover
included by the bark collectors and dead bark
contains no alkaloid, while diseased bark contains
‘very little. Moreover, bark is very hygrometrie,
and, in a moist climate like that of Sikkim,
always contains, even when nominally “ dry,”
a considerable percentage of moisture. The
average yield of the mixed bark, as it is issued

¢ to the factory, is therefore believed to be

correctly stated at about 4 per cent. Actual
analysis has indeed given that result. During

the first years of the factory, the actual outturn
of febrifuge was a little under 2 per cent. ;
during 1877-78 it was 224 per cent.

16. The reason for the smallness of the out-
turn is, as has been already explained, that the
plantation factory is worked on a process
avowedly imperfect, from which no better
result was ever expected, and which, originally
proposed as a make-shift, has come to be
WOS(ed on an unexpectedly large scale. The
process is not considered satisfactory as worked
at the plantation. The present product (cin-
chona febrifuge) is by no means considered a
final one. Mr. Wood’s first object was to pro-
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Question.

cally loses from 50 to 60 per cent. of thealkaloid
present in the bark, can%e considered satisfac-
tory ; and also how, in your opinion, the great
waste in manufacture during 1875-76 and
1876-77 could have been obviated ?

17. Ti the money which the bark used in the
manufacture of the Bengal febrifuge would
have fetched by sale in Europe, would have
purchased a larger amount of alkaloids there
than the returns by Mr. Wood’s process, are
you p to admit that the latter is not an
economical process P‘

18. It is proposed to substitute Mr. Wood’s
febrifuge for %uinine to the extent of 75 per
cent. in the hospitals in Bengal. Can you
give any information as to the extent to which
the cinchona alkaloids other than quinine have
of late years been used in these hospitals ?

19. Have you any recent analysis to show

the average chemical composition of Mr. ?
fahittoge? et NN o

APPENDIX 10

Answer,

duce an efficient febrifuge as cheaply as possi-
ble, utilising all the small unmarketable bark,
and adopting no refinements of manufacture.
But it is intended to improve the febrifuge,
and possibly to turn out another product. The
waste that has hitherto ocourred would have
been obviated had the full working scheme
proposed in 1875 been adopted then. Part o
that scheme was that a steam manufacturing
process, on the same principle as that carried on
at the plantation, shuld be conducted in
Calcutta, by which it had been actually demon-
strated that 31 per gent. of febrifuge could. be
extracted from ba.rfcontaining 4 per cent. of
alkaloid. As regards the principle of ﬂl?
manufacture, I can only say that i(r. Wood’
experiments showed it to be better than Mr.
Broughton’s, as involving less machinery and
iving an outturn about equally good. M-
ood’s is the process of DeVrij with modifi-
o?‘a'fioxés, and is not claimed as original by Mr-
ood.

17. As the premises cannot be proved, I can
hardly answer the question that follows from
them. I have always understood that the
main object of €overnment in carrying on the
Sikkim plantation is to supply its own hospitals
and the people at large with a cheap and efficient
febrifuge, which shall always be obtainable free
from adulteration and at an unvarying price.
I have not understood that their object 1s, by
the sale of bark in England, to raise money
with which to buy quinine or other medicines.

If raising money were the object, it would be '

more readily attained by growing cocoa or areca
nuts, or some other product for which there is a
steady local demand.

18. In Appendix B of my Cinchona Manual
will be found details of the quantity of cinchona
alkaloids supplied to the Government Medical
Departments for the Presidencies of Madras,
Bpmbz_ly, and Bengal from 1867 to 1875, together
with, in some cases, the prices paid for them.

Sikkim cinchona febrifuge at Rupees 16-8-0 per
g)und has been supplied to the engal Medlxt)zal
epartment as follows :—
; Ib.. oz
During 1875-76 .. 1,607 14
%3;16-77 o 1,942 14
7-78 2 i ey Ul
From 1st April to 22nd July
1878 b 3 ra 2,180 St
8,741 12
To Bomba,

during th iod 600 or
800 Ib. have n sent. ks oo penod

19. Thave no recent analysis of Mr. Wood’s

febrifuge. Tt is believed not to vary to any

great extent in chemical composition, and it
therapeutic effects are always the same.

-
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Further Questions submitted to Dr. KiNG.

Quiestion.

1. 'Will you kindly favor the Committee with
such information as you possess 11 regardA utl(z—
(1) The extent of private cinchona culture
; in Sikkim? = :
(2) The presens condition of private
enterprise !
(3) Your O;}iniun in regard to the ‘r'utfuro
extension of private cultivation ?

2 i kindly give us the (‘luta, on
Wl;lchvvhil: %S?god estig’mtes the cost of manu-
factured alkaloid in Calcutta at Rupees 11-9-0

per pound ?

* the Darjeeling Cinchona Association.

Answer.

1.’ There wasnevermore than one private plant-
ation in Sikkim entirely devoted to the growth
of cinchona, and that was and is still owned by
But in
several tea gardens in the district, patches of
cinchona (chiefly suceirubra) were put out some
years ago. And in these and other gardens
avenues of succirubra trees were planted along
roads. The Cinchona Association’s plantation
was brought up to 1,000 acres, but the patehesin
private gardens nowhere extended to more than
30 acres, and that area was probably reached only
on the Tukvar Company’s estate. In the other
gardens I should estimate the average number
of plants at probably 20,000 each. Some two
years ago, the Cinchona Association decided to
abandon the cultivation in favor of tea, and
with that object about 200 acres of red barks
were uprooted and tea was planted instead.
The bark from these 200 acres having reached
the market at a favorable time, brought a good
price,* and this apparently induced the majority
of the managers of tea gardens on which there
were any cinchona trees @ uproot their trees
and send the bark home.™ To such an extent
was this done, that in only two or three out of
about ten or twelve gardens that carried any
cinchona trees, do any trees now remain. (2)
I do not know of a single garden in Sikkim
(except the Government plantation) on which
cinchona has been planted for several years. The
feeling in the district is all in favor of tea and
against any other kind of cultivation, and I do
not believe (3) that cinchona is at all likely to -
be planted anew on any private garden in the
district. In my own opinion the price of red hark

—the only species easy of cultivation in Sikkim W

—ig certain to fall when the large number of red
bark trees planted in Ceylon and elsewhere
come into bearing, and it is too late in the day
now for private planters to plant red barks
with the hope of good financial results. The
case is different with crown and yellow barks,
which have nowhere been largely planted and
which are in steady demand as sources of
quinine, whereas red barks are for the most
part used for the manufacture of pharmaceu-
tical preparations and not as sources of quinine.
I think the Sikkim planters are probably right
in their determination not to extend the culti-
vation of red bark.

2. The data of Mr. Wood's calculation are as
follows : —

He estimates the annual ;bark crop at
366,000 1b. of dry bark, which shall cost, and
shall be made over to the factory, at 3% Annas
per pound.

* We note that Darjeeling barks of fair quality fetched in the London market in 1877 from 2. 3d. to 4s. per pound.

8
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Question.

3. Inthe event of the Madras Government
resuming manufacture with its red barks and
selling alkaloid at cost price to the public, would
there not be a possibility of the mixed alkaloids

being bought and sold for the extraction of
quinine ?

4. Will you kindly give us your views as to
the possible economical use of our red barks in
the logal production of alkaloid, bearing in mind
the value of such barks in the market, and the

amount of bark likely to be h ;
from about 350 a.cresy P PRl Ay

* the manufacture of quinine.

APPENDIX TO

Answer,

The total cost of the bark is thus put down
at 80,000 Rupees. To convey this to Caleutta
and there to manufacture it into cinchona
febrifuge he estimates will cost Rupees 68,000.
This latter item includes carriage to Calcutta,
the cost of chemicals, fuel, rent, quinoldgist’s
pay, labor (including European foreman),
repairs, and cost of machinery.

The bark is estimated (and the estimate is

+ founded on analyses) to contain 4 per cent. of

alkaloids, of which seven-eighths (31 per cent.)
can be extracted in the factory. The outturn
is therefore 12,810 Ib. of febrifuge at a net
cost of Rupees 11-9-0 per pound.

3. If the Madras Government resumed the
local manufacture of a fobrifuge, the presumption
is that it would first supply its own hospitals,
dlsp.ensa.nes and officers, and that only such
febrifuge as remained would be available to
the general public by purchase. This is the
pla.p follow.ed n Bengul, but in that Presidency,
while publie stitutions buy the febrifuge at
II)lupeRels 16—8-§0per pound‘,1 t}le general public

ay Rupees r pound for an i
under %0 Ib. %; 3 Le0 and

estimated actual cost when the factory shall be
1n operation. .
For Be

disposed of by a single officer, viz., myself,

and, acting on the principle that the febrifuge |

is intended by Government for use only in

India, I would decline to sell it for export.
And at present it is only by exporting it that
febrifuge could be profitably used as a source of
It would

present arrangements, be practically hnéogﬁi%(;;
for any one fo purchase febrifuge in sufficient
quantity to make it worth while to export it to
Europe for such a purpose. And I do not see
any difficulty in thus preventing exportation,
even were the manufacture and sale of febrifuge
to assume much larger proportions than at
present. An arrangement of a like sort could
readily, I presume, be made in Madras.

4. Red bark grown on the Nilgiris—and
z%z?sally bf!.:'ik ofb tlhe ﬁrsthrenewa.l uncillx}x.;losﬁ"‘
iters considerably in the proportion of eon-
tained alkaloids from Sikkini-grown bark, and
gq our caleulations for the utilization of our
ikkim produce are founded entirely on the
composition of our own ba

rks, I am not pre
at present to answer this question as fa-}; ﬂg

arks are concerned. The mat 1 require
some consideration. As for t%g 1\:71?1%1‘2(}0“
barks, it would he easy to extract from them
5111?1 q;m;? _thctaytﬁontain in a form as pure
cient i .

well known sﬂphat:.mpeutwa“y’ gy
this country
cinchona
Sikkim.

unds of Nilgiri condaminea erown) bar
to me, it can be manufactured by( Mr. Wood,
and the

quinine obtained can be sent to the

Soth Rupees 16-8-0 and
Rupees 20 arceprices a good deal above the

al the whole of the febrifuge is ‘

This could be done i
t}? & cost less than that at which
Jebrifuge is extracted from ved bark it

If the Committee like to send a hun-
dred poun
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Question.

"S5, The Committee will be glad to receive
your opinion in regard to the general condition

of the Government estates as to—

(1) The system of cul‘ti.vation followed ;

(2) The present condition and future pros-

pects of the estates ;

(8) The system of harvesting bark ; A
and any other points of importance noticed thy
you in your recent visit to the estates, which the
Committee may have to notice In their report to
Government. T
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Answer.

Committee. By this means the feasibility and
advantage of the local manufacture of quinine
can be put to a practical test. I should not
think there would be any difficulty in working
the Nilgiri crown barks for quinine, and (should
the Committee so desire) in working the red
barks for einchona febrifuge in Madras, where
I understand there are two Government labor-
atories and two Professors of Chemistry.

It is impossible for me estimate with any

“degree of accuracy the probable yield of the

350 acres under red bark in the Government
plantations on the Nilgiris. Such an estimate,
to be of any value, would require to be founded
on a detailed acquaintance with every part of
the area under these barks, and such an
acquaintance I do not possess.

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

(2) The present condition and future pros-
pects of the plantation are very far from uni-
orm. Some pieces both of red and crown
planting appear to me to look very well indged ;
the trees are in good leaf, are comparatively

Aree from flower and seed, have stems that girth
fairly well, and stand regularly and -close
together. I have seen nothing in any private
cinchona plantation better than a large patch
of succirubra in the Napier estate or than the
fine piece of the same species near the Neddi-
wattum jail. Some patches of crown bark on
Dodabetta are also very good indeed, and the
only bit I have seen to beat them is a corner of
crown bark planting near the writer’s house on
the Welbeck estate.

On the other hand, there are some very poor
pieces both of red and crown planting on all
the Government estates, and here and there,
even in the good patches, there are scattered a
good many weak, sickly, and stunted plants.

Patches both of erown and red barks stand
on land which should never have been planted.
It had originally been grass-land, and, although
not by any means devoid of humus, the surface
soil is infertile stuff. Moreover many of the
bad patches are much exposed to wind. In all
cases when exposure to wind and poor soil are
associated, the trees—both red and crown—are
in my opinion in a hopeless condition, and the
best thing to be done with them would, I think,
be to root them out so as to secure, without
further loss of time and money, what bark they
now carry ; and having done this, I would let
the land for native cultivation (if any body
will take it) or allow it to revert to waste.
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uestion.
Question Answer,

There are several such patches on Dodabetta
and on the upper parts of the Neddiwattum and
Hooker estates, Tt is perfectly clear that red
bark trees cannot, even when planted in good
soil, stanc. wind, and this should be borne in
mind in all future planting. Crown barks,
?hough much more tolerant of wind, should not,
m my opinion, be planted in windy  spots.
Crown barks get on fairly well on grass-land
if it be sheltered, but red barks do badly on
grass-land in any situation.

Besides these hopeless patches, there are a
good many bits in the Neddiwattum, Hooker,
and Pykarah estates planted with red barks,
where the trees are doing badly simply because

the elevation is too great for this species. On
such spots the red bark should, lp think, *be

uprooted, and erown barks should be planted in
their place.

- Thereare, asI have said, besides these patches, ||

scattered trees all over the plantation which are |
clearly in bad health, and, aring in mind that
; In proportion to the vigor of a tree is the alka- |
loidal richness of its bark and that the bark of
a dead tree contains absolutely no alkaloid, I
t:v:ould, vIvithout further de uch
ees. would; moreover, sugeost that it be
:lsa;loeo : a?tlrlgelggh rule on .t.h;lgl‘) antations that,
OW any si ing t
should be uprooted forthzvit i by
So much for the bad bits of the pl ions
and for the unhealthy trees in the pgt;x;flatﬁzl&
: But if the good bits be looked at carefully—and
especially from a little distance with glass—

. there will be perceived in many parts of them
an evident deficiency in health, as indicated by
the enormous amount of flowey and seed carried
by the trees, by the scantiness of their foliage
and by its pale green and often almost yellowish

tint. The heads of a number of t

. T of trees, moreover,
are seen to carry many dead twi s, whilo the
tops of some are entirely dead. '%

ances for the most part coincide
of the plantation where the trees have been

barked, and they are most marked where bark-
ing*has been done oftenest. There arzr%n the

ood trees
which have not heen barked t%ose stlgggy}or the =
most part separate from the barked trees, and

. 22:111 ;{)Iﬁaarance of barked and unharked trees

hree t6 five yearg ey vi';lre PR g
0, while the remaining
fourth were onge pmulgally barked and mossed.

On Balmadies it is eas SR
1 .casy to distinguish at & 1
barked roae — 3y i0gle glance, the old and

. he heads of the coppiced shoots
l}igxl:llt 1321::31{ cogexed with leaveI;pof a goodd %
s y an arry—i + an

but little flowey andcseed_ng no dead 'thgs

These “PPEartinces, together with geﬂe"ﬂl

Ph}'ji‘)}?gieal considerations, led mo to the
conclusion that, although the barking proces® |
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» Answer.

advocated by thelate Mr. Melvor may be prac-
tised to the extent of removing the entire bark
of a tree once, or one and a half times, or in some
cases even twice, yet that it does in the end
begin to tell on the general health and vigor of
the tree, and, if pursued long enough, will most
undoubtedly kill it. In order to test the

eneral truth of this conclusion, Dr. Bidie and
% had three crown bark trees uprooted on
Dodabetta. The first was a tree that had
been once barked, and that was evidently
much affected in health; the second was a tree
that had been barked once, but which appeared
as healthy and vigorous as any of its fellows
that had received exactly similar treatment
as regards barking, and which might in every
respect be taken as an average healthy mossed
tree; the third was a tree that had been
coppiced at Mr, Broughton’s instance five years
ago. ;

The roots of the first two trees were as regards .
extent and healthiness much the same, the wood
and bark of the root in both cases appeared to
be healthy ; but the extent of the roots and
especially of the root fibrils was small. The
root of the coppiced tree was almost twice as
large, and the root fibrils were greatly more
abundant, and there is no doubt that in general
health and vigor the root of the eoppiced tree
was far superior to that of the two mossed
trees. DBarking thus appears to affect the
entire tree. Judging from the appearance of
the roots of these two barked trees, there was
nothing to prevent good coppice shoots to be
thrown from their stools had they been cut
.down, and pari passu with the growth of such
shoots, the roots would probably have increased
in size and vigor. '

With reference to the future working of the
plantation, I think it of the greatest importance
to put to a practical test on a sufficiently
scale, the behaviour under coppicing treatment
of trees that have been frequently barked, and
which (presumably from that cause) have
become clearly deficient in health and vigor.
Coppicing has never had a fair trial on any
part of the Nilgiri plantations. It has hither-
to been done in a rude unworkmanlike
manner, and on by far too small a secale. In
Sikkim I find that only clean coppicing is of any
use, partial coppice being, on account of drip
and .shade from the standing trees, an utter
failure. I am not prepared to say (without
experience) that a mmﬂar plan will answer
quite as well in the legms which have a
drier and by far more windy climate than
Sikkim. But I am quite sure that the large
proportion of failures i the few coppiced trees
to be seen on the Nilgiris is gue to the
stools and young shoots having heen exposed
to dense shade and much drip, as well as to the
trees having been cut at a bad season and too
high from the ufround. In future experiments
coppicing should be done at the season when
the trees are most at rest, the surface of the stool
should not be much above the level of the soil,

9
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APPENDIX TO

Answer.

a;xd at least 5 acres should be done in ome
El 'lxcs After coppicing, all vacancies should be
3 ed up with seedlings and the ground should
e cultivated as highly as if it were planted
entirely with seed%ngs. When the coppice
shoots have be to appear they should, if too
numerous, be thinned out, and, as they grow
a little earth should be gently heaped round
the collar of the stool, so that the young shoots
may root into it and be supported against the
wind. There is enough coppice at Neddiwat-
tum and on the Balmedies estate to show that
red bark trees, if cut while yet healthy, will
%opplce freely on the Nilgiris, and on Doda-
etta the few crown bark trees that were
:ﬁ;lgi:ogzl pfior to barking have done well. I
. amli may therefore be assumed that healthy
g alc:ov;n bt?.rl.(s can be coppiced successfully. ¢
= also obeopmqu that trees of both species
. y . 80 coppiced successfully, although
ey _have had the whole of the original bark
Itgevmlusly taken by McIvor’s process, or even
4 oxﬁg i they have also had some of their renewed
bfu' so taken, provided they are not visibly in
ad health.frpm that or any other cause. The
only doubt is in the case of trees where, as above .4
described, the general health appears,to have
been weakened by barking and mossing. And
this doubt should be set at rest by experiment |
without further delay. If it turns out that
such weakly trees do not coppice well, I would
uproot them and thus secure all the bark they
:1(;-W bear, for I feel pretty sure they have
hoﬁgﬁfslbeg%fd“ di&ai’ .and after they get intolg
. y condition their bark will be
(3) As to *harvesting the bark, the mossi ]
S:ocess does not appear to affect the hen?ts]iuﬁ 3
: ektrgze_s, for a time at least, and as renewed E
tﬁ; tWrmigs a very high price, I do not see why
i & 0 plans of mossing and coppicing shoul
e i combined, trees being barked, say, to the
wh:n : l(;ia’ fiheu' original bark and clean coppiced
renégv . atest taken half has been completely
iy ﬁ&t present the plantation is worke
pu g’ ](1);1 the mosgmg system, which appears to

o (vi'e the disa vantage of affecting the
o bl vl a1 s
ses, Whieh bark of the second and
:llig(li é‘ﬁzewal is thinner and less rich in alkaloid
iy t of the first renewal and than original
e m‘;an;oreo;'f}r, cases of failure to renew are by
i tos 111111 requent. The system also appears
- ave the very serious ohjection that
regular?e works in the dark. To be cropped

iy Yy and at the same time to be maintain

with sofrlnm{’i every plantation must be work
o) nd of idea, however rough, of the
et mun of its mean annual yield. Of the
Nilds elﬁn annual, capacity og yield of the
2 sglutelp antations, under the present system
dent esn-y nothing is known. The Superinten=
i OOOIE)ates the Dodabetta erop this year
T v»'h-'olf dry bark, but he does not know
"The 1ocd }i e has arrived at these figures:
b o d may be 45,000 Ib., and if 50, b
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is omitting to draw a dividend which has fallen
due, or the real yield may be only 25,000 Ib.,
in which case he is really encroaching on his
capital under the belief that he is drawing
a fairly earned dividend. Part of this uncer-
tainty is no doubt due to the plan of calculating
by the tree. I think a larger unit would give
a more manageable basis, and I would suggest
. an acre of trees as the unit instead of one tree.

It it be decided to introduce coppicing as the

complement to the barking and mossing system,
the first step will be to convert the area that has
been longest under the latterinto coppice, This
will require to be done judiciously, the most
sickly pieces being taken in hand first. The
uprootal of the thoroughly bad patches treated
o%) in the early part of this memorandum might,
if there be scarcity of labor, be deferred until the
most sickly patches of barked trees have been
coppiced. ’Ehe conversion into coppice of the
barked areas will be a work of time, and during
the time the change in the working of the
plantation is being carried through, the annual
yield of bark will vary in amount; but this is
Jnavoidable. After the conversion has been
effected, the plantation should be worked on a
regular plan, and for this puipose it should be
divided into blocks. I woul gest that the
operations of each year should marked in
color on a map—it would be a good thing to
have duplicate maps for the Commissioner’s
Office and Secretariat ;—each year’s map should
be kept in the office, so that a glance at these
maps will at once show the exact history of
each block. At present the past history of
many most interesting and important points
connected with these plantations is unknown
from the absence of records. ‘

(Signed) GEORGE KING.

Question.

NOTE BY Dr. KING.

In compliance with the invitation of the Committee, I append a few notes on points not
asked in the preceding question. ' s | .
1. Tt should be borne in mind that C. suecirubra is to all appearance a short-lived tree, and
the trees that remain unbarked on the Napier estate and elsewhere should not L5 Aeokid bix s
ood for many years. Coppicing or mossing, or & combination of both, should not therefore,
fthmk' , be too long deferred for these trees.
9. In all future planting a closer planting distance should be adopted. T find 4x4 feet
(giving 2,722 trees perPacre) fie best distance for Sikkim. Closely planted cinchonas grow much
faster during the first three or four years than widely planted trees, mainly from the mutual

shade and protection which they afford each other. ~As soon as the plants appear to be too

crowded alternate lines can be rooted out (oopli;xgiglg &zzaﬁz:f éaxusso}l:::), and at alater date alternate

treos in the samo line can be taken, leaving t. e ’

: rder to secure good unhybridised seed, patches of selecte trees should be planted at a

distaicehflrgmihe plantation—on the west side of the hills for example—and from each other.
These should be well cultivated and cared for, and should be kept as seed trees.

4. Tt is well known that cinchonas are prolific in varieties which vary greatly in appearance

and in quality of bark, The plantation chould be carefully gone over, and botanical specimens and

-
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samples of bark should be collected fr

an indelibl : rom each variety. B

should be i;&liggtgsroﬁx&eg; i T% 1’:::‘ Of’mmh nmnl);ered gf?e:r:ﬁ(ﬁﬁsb?nected o

sdbie Tt an Vil s ill;elf ed tanical specimens from each of thmade’ Snc . POsitinng

Carchuly syl Vo 1t and o should tho samplo of the bark, - The Tatter dcthe

cultivation of varieties that prove alyiet b ark should be ruthl cbod, ol

carried on. All future re lp tin on ana ysls to have really good bark el Sy uprooted, ang e

extent as pc_:ssible with su%ha]\lrarigtiﬁdozf;?mlon of the plantations siz}llﬁgl%eb;lmﬁnerﬁ:i nb
5. Ithink calisaya is worthy of more attention th as 8(:3

The littl : - i : :

po:r bm‘;{fieﬂfl;t;letgagﬁ ﬁalté, Nfigﬁttﬁm containg 9:11;11;];;,3121:8}1 ertso T%exvfd on these plantatio

uprooted, the good ; , be made of bark - Some of these I know t

5y e thfxfoNgci‘gli):v%gﬁ{ a.ndd a well sheltered piece (()é :&1:41 species. The bad sho:;lcllm

St piots Uhan, swotisih and calisaya should be tried th and should be selected :
ra, and which requi 1 ere. It is a speci oy

round. v quires & climate not only Species which affect

warm but moist all the yeas

GK
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APPENDIX B.

Memorandum on the various modes of utilising Cinchona Bark and its Preparations
as Febrifuges, with a Statement of their Comparative Cost.

COmvomoNa bark has been known and _used as a febrifage in_English medical practice for
upwards of 200 years. Fora long peno?; after its introduction 1t was sold under the name of
« Jesuit’'s Powder” or Peruvian Bark, and it continued to be known under one or other of
these names until a compamtively recently period n Englzmd. Prior to the discovery of quinine
in 1820, by Pelletier and Caventou, bark was administered as a medicine in the form of powder,
infusion, or decoction, and there can be no doubt that periodical fevers were and can be success-
fully treated by these gimple Prepax‘a,tl_ons of the drug. At the same time the experience of over
50 years in the use of alkaloid constituents of bark shows, that there are certain advantages—
therapeutical and economical—attending their use, which have led to their almost exclusive
employment in preference to the cruder preparations. It now remains for me, therefore, to notice
briefly the comparative merits of the several preparations of cinchona bark.

Powder of Bark.—This preparation of course contains all the active principles of the drug,
but as these are not in & very soluble state, only & _small proportion of them is extracted by the
gastric juice. A full dose of, say, sulphate of quinine ranges from 10 to 12 grains, and to obtain
the same therapeutical effect ‘with bark-powder 1t would be necessary to give a dose of from 3§ to
1 oz Such 8 quantity of the powder vyou_ld be objectionable not only on account of its
bulk, but also because of the quantity of indigestible woody tissue a.dn}lmsfered, wiieh wonld
induce irritation of the stomach and bowels. Crude bark also contains astringent principles, which
from a medical point of view are sometimes of advantage, and sometimes the opposite. As a rule,
bark-powder cannot be administered in doses exceedminiO grains without causing nausea,
vomiting, or diarrhces, and its disagreeable taste proves a her objection. On the other hand,
as 60 grains would represent less than 9 grains of the sulphate of one of the cinchona alkaloids, it
will be seen how impotent we would be to deal with severe forms of fever if restricted to this
reparation of bark. At the same time, it must be allowed that in simple forms of malarial fever
%ark-powder is often very useful, more especially when it is necessary to husband the stock of
quinine. 1 will now glance briefly at the economical aspect of the question. Say a case of fever
is being treated with 60-grain doses of bark, of which four are given daily, and that the value of
the bark is Rupees 2 per b* On an average it takes three days'to check even a mild attack of
fever with bark-powder, 80 that the total value of bark necessary to effect a cure would be
Annas 3-37- ' 3 : AN A
Decoction of Bark.—In prepari the decoction, bruised bark is boiled in water, and the
resulting liquor strained and kept. o hot the decoction is clear, but gets turbid as it cools,
artly owing to the deposit of tannate of starch, and .partly to. that of cinchona-red, which is
glore soluble in hot than in cold water. The decoction contains rather more of the alkaloid
rinciples of the bark than the infusion, and also more of the astringent properties and coloring
I1119.1:’091‘ Tts efficacy would be considerably increased by using amc_lulaf,eq ins of simple water,
s the acid would assist in the decomposition of the combination in which the lkaloids exist in
ltthe bark, and promote their solution in_the liquor. Both the decoction and infusion are apt to
under o’ decomposition, mMOTe especially . 2 hot climate, and- must be administered fresh.
‘According to Soubeiran bark loses two:tlurds of its Welﬁilt by decoction and about one-third by
infusion. The decoction is a more active ;epa:ratxon than either the infusion or powder, but
like these has a nauseating taste, and 18 0 jectionable on aceount of the bulk of the dose. At
times when given in full doses it produces vomiting ,ﬂnd,Pul'gm% and in some cases it induces
tipation. o strength of the officinal decoction is 1 in 16. Ray four doses of 2 oz. i
cqunp daily in a case of fever, thus the atient will consume per diem about 4 oz. of bark of
Ee value of 1 Anna. As in the case of the powder, it w_ﬂl usually take three days to check iko
fever, and therefore the total value of t_.he drug, including c(_)st gf preparation, will be about
3 Annas 3 Pies. As regards the therapeutical aspect of the question, it may be remarked that 8 oz.
of decoction of bark per diem would represent somewhat less than 6 grains of the sulphate
of quinine. ; eant ;

Noiom 0 Bark.—In preparing the infusion the bark is reduced to coarse powder, boilin
wa.terI rg&uﬁd ({ver it, and the mixture allowed to macerate and then strained. The result isga
coloured fluid containing & Very weak colution of the alkaloids, the greater gol-t.ion of which is
Tot in the mare. The infusion of cinchona therefore possesses little or no fe rifuge properties,

but is a very good tonie.

# The price of the bark at present in stock in the Medical Store Depdt is Rupees 2-3-10 per Ib.
+ In every case fractions have been omitted in these calculations.
10
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Eztract of Cinchona Bark.—This, like the decoction and wder, is an old preparati
) 0 ion. The
ﬂ?ion lfi?rmef :;tract was a watery, B:nd the Edinburgh ap:pirituous one agd I;herefore more
e Phraa.n o states that pale bark yields 30 gep cent. of watery extract. The extract of the
irty e it;I'.mafcopoe‘lia, is aﬂmd_ watery one, spirit eing added, in due proportion, to prevent decom-
iy 18 & good preparation, and one part of it is equal, in medicinal value, to four of bark.
DgTﬁm % past year a quantity of extract of Nilgiri red bark was prepared by the Medical
partment according to the Edinburgh formula, and distributed for tria} as a fe{rifuge in the

form of pills, By the Edinbureh pro ; :

; : : gh process more than 30 per cent. of extract is got from bark, and
as it cont than 50 p of extract is got from bark, an
i 1(1) fa.m:st 'sa. peonsgc;l}erablg a.n:)oupt of the alkaloids, it must possess active febrifuge powers. The

S, 4 t are not yet available, but it is probable that they will sh
-that it is more effectual than 5 7 . LD REL s i WY W SIOW
extract is in the shape of pi]lspo, wder or decoction. The hest mode of administering the spirituous

; but these unfortunately are rather difficult t k h
made liable to become hard. A pound of wely are rather difficult to make, and when
Rupees 7-4-0, and there will he 148 gssesoin }:;Ell;ktw TG AL Jeaing 0 exteack slop ot

; ; ] tity. Supposing, then, that four doses are
given per diem to a patient suffering from f ql%&n i s - R .
cost; of treatment by this romedy w1g11 T A;‘;ﬁ: 21-1,(71 that 1't takes two days to check the attack, the

Tineture of Burk.—~This preparation, of whi i i imi
tion 4 p 5, of which Mr. Money’s so-called “ decoction *” is an imita-
Wit ggﬁ;"l‘fegm?ﬁgskggg t{) the profession, but it is rarely used except as a tonic in conjunction
febrifuge objectiongh] ?1‘ arge amount of spirit which it contains renders its employment as a

e TP h.]e 8181;: ; ;. . he tineture is prepared by percolating proof spirit through bark-
& i tllx)x . racts a 001381derable portion of the bitter and astringent pnncxples. of the
al’oids b c‘:a ureS ;s thfeuo:tciaeally supposed to contain from 3 to 4 grains of the cmchona

. : me er rem ardin i I i :

when speaking of Mr. Money’s « dt'ecocticf‘lf§§ e § Tis dimm o} e
Money’s  Decoction. of Bark.”—This article, which is referred to in the orders of Government
6.0, No. 2,129, of 27en Marginally noted as a ¢ decoction,” is a tincture, and is said to l_)e
Juno 1877, and G.0., No. }I)repared by boiling 5 0z. of bark in a quart bottle full, say 24 oz., of spirit.
Torpe ©f 4th Soptember It is therefore slightly stronger than the officinal tincture, which contains
e 4 one part of bark in five of spirit. Say that the Nilgiri cinchona barks
y}xle On an average 5 per cent. of alkaloids, then 1 oz of Mr. Money’s tincture would
theoretically re resent from 4 to 5 grains of the alkaloid principles of the bark. To give a
P{:-tlznt a full febrifuge dose therefore, it would be n to administer from 2 to 4 oz. of
tbq decoction”—a quantity which, on account of the amount of aleohol, woxﬂc;fenemlly be highly
objectionable. The results of the practical trial of this preparation by the Medical Department
:'1110'11;?:1 favorable, and do not require fm:ther notice here as they have been specially alluded to in
7, ?iiﬂi y of the report. It may be mentioned, however, that the bulk of the “ decoction ” rendering
; i og'lot;)ffatlrla?t rt, as well as the liability to loss from breakage of bottles in transit would,

o er considerations, prove serious objections to it§ general use as a febrifuge.
oney offers to supply the decoction at 1 Rupee per quart bottle, provided the Government
make over their gardens on the N i

2 : Zardens ilgiris to him to apply their bark to this purpose. At the
present time the intrinsic value of Government bark ispgbfmt‘ 1 Rupee per oum{ so that the total
(éost of a quart bottle of the “decoction ” under such an arrangement would be about Rupees 1-5-0.

ay that in a case of fever 6 oz. of the “decoction” are given daily in three doses of 2 oz. each,

;.nd that the fever is checked in two days, thus the total cost of treatment will be Annas 10-6.

(;0:;11 thustbe seen that Mr. Money’s proposal would, if accepted, prove a rather expensive one to
riment. -

p l(i‘inchom‘-,dlkalaids.—'l‘he preparations of these most commonly used in medical practice are
as 10Llows (—

Sulphate of quinine
Do. of quinidine.
Do. of einchonidine.
Do. of cinchoniue.

Since the discovery of quinine in 1820, that principle has ually taken

cruder preparations, but there can be no doubt thI;.t w Eclo a oomgfﬁtively;' recent ﬂtll?ztg lgof!im‘l)grrfil:l,
sulphate of quinine contained more or less of the otﬁer alkaloids, as the old officinal tests for
sulphate of quinine were not such as to preclude their presence. By the tests prescribed in the
British Pharmacopeeia such admixture is rendered impossiblesand as the other alkaloids are not
included in the category of officinal d.ruﬁs, these valuable preparations are thereby practicall

excluded from English practice. Wh o it boogm,

f en the culture of cinchonas was introduced in India, it be
of great importance to ascertain th foal I el » 1t became
portion of the alkaloid eonstituentt} gf Iggf:utx valuo of substances’ which formed s0 large a

! 1. grown barks. Accordingly in 1866,
gi t]]i[zrh gﬁ]c :jslg’; ireeoretm-ymﬂph :tis S::);,t:hfeorselnﬁ, mns.ig: trials in the treat)l’nlgnt of6f01;2§: :vg: ;r;lg;
] Ve oids in some of th ious distri
ghe g[adms Presidency. Th_e total number of fever cases treated wa.se;‘li??r; n:glem;gglsber ofc(:58 >
445, and the number of failures 27. The ratio of failures per 1,000 cases treated i the
case of each alkaloid, as follows ;== ¢ i b o

"
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Sulphate of quinidine &5 o o - v ?gg;
0. of quinine - o o ¥ ot w ol

Do. of cinchonidine s an 48 v i 9. 25
Do. of cinchonine - R vo 23°255

i i L % TR e ) d bark, the

; t of great interest and importance to India, inasmuch as the red bark, t
kindThnesstee!;silllyl’ Sg:;:vn a,%l(‘l most productive, is rich in the other a.lkalmds? although or(.hnamly
i blzt little quinine. The prices of the supplies of the several all:mloxds} at present in stock
(ijzutt};lénilllegdical Store Depot, Madras, are, in round numbers as follows, including 20 per_cent. for

freight, insurance and all other charges :—

RS. A: P.
Sulphate of quinine .. L e g o 79 0 O perlb.
Do. of cinchonine v . . . 60 Oy
Do. of cinchonidine ‘. e o 45 b1 R 1 Sk |

Do. Of quinidine . . .s 36 0 0 )

: : i the efficiency of these alkaloids in curing fever is very

Accor;llmg 2(; tileinﬁﬁrg Z:,g:flf ggligl;onine, whichyis somewhat less enérgetic than the others.

foany e{? u’t ;;a?lfes }f)ive doses, viz., four per diem of 5 grains each, of either quinine, cinchonidine or

e ?gﬁm lto check an attack of fever, then the cost of the drug in each instance will be as follows,
g;llnihe t'mie occupied in effecting a cure & little over one day :—

: APt
ini i o 4 6
ulphate of quinine, ﬁve doses of 5 grains eac
3 I%jo. of ?;inchonidme do. do. : ar ; (2)
Do.  of quinidine do. do. e A

inchonine, if eight doses of 5 grains each at the rate of four doses
er dlignth:r: aqu(ifij:c{f‘]ltf:no'cfheclgstoof the d]'llli' will be a little over 6 Pies, and the time oceupied

P :

i1 checking the fever two days. _ ; . p I g ;

- 'chBrmbght on’s Amorphous Quinine.—This preparation received careful trials in Mac}lras ho.spltat%ls,
d it asg found that it effected a cure 1n nearly the same time as that required Tg ennmt}mng he

i made alkaloids, but with a somewhat larger expenditure of the drug. ~The seling pnc€f3

ﬁ‘fﬁgﬁi ole was latterly Rupees 1-8-0 perounce. Say that in a case of fever it took six doses o

uld be Annas 3-3.

4 heck the aftack, then the total cost of the drug wo

¥ gmu?s :;chdf ;'e‘;;ifuge.—'l‘he selling priee of this article is Rupees 20 per 1b., and the Bengal
hM"t: < sgw state that the proper dose i from 3 to 5 grains. Say, then, asin t}‘:cl:a.cc?ef()ff Mr.

authorities reparation, that six doses and two days are required to cure an a o hevef.

Broughton’s p dl Wi r grains each will be Annas 1-4. From our experience of Mr. Broughton’s

The cost of six t(i)on however, I am inclined to think that six doses of 5 grains each (= 30 grains)

kindred ,ire,l’aradm "would not by any means have the same efficacy as 60 grains of the former.

of thz Snparaﬁ”e gost of Treatment.—The comparative cost of treating cases of fever with the several

on

preparations of cinchona bark will therefore be as follows :—

Sulphate of cinchonine . < e L
o. of cinchonidine 3 e i L
Bengal febrifuge .. 3
Sulphate of quinidine ¥ AL A :
Powder of bark ot o Vs e o X
Decoction of bark kil e o o o
Broughton’s agomhous quinine
Sulphate of quinine .. o
Extract of cinchona .. e .o 3
Money’s decoction -« e 4o 3 TR . : |
i marks I have tried to express in hypothetical cases the relative thera;_)euﬁca.l
In the foregc;;ngfr&e ten preparations mentioned. regards the cruder substances, viz., the
value, and the co ;;ld extract, I %elieve that the periods required to effect a cure under their use
PO deoo?lh::sﬁmated than otherwise. There is, tlgerefore, no tieaumméy ain by using sivoh
are rather \}n ‘:xs the cost of the drug is concerned, while, on the other hand, the patient must be
a.rtlo,lesedsofo:r a longer period under treatment than if the alkaloids had been administered.
detamd tention of course means a loss of pay to the bread-winner if the person belongs to the
lsxglring slasses, and increased cost of dieting and other charges to the hospital if he or she is an

in-patient. (Signed)  G. BIDIE, m.5"
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APPENDIX C.

—_—

DurinG the progress of the investigations of the Committee, they ex ressed i

Dr. King a.ndp m%rrself should visit the several Government ci:.ex’chona).7 esta.l'zes, anda v:‘}:i‘ig tt}l::::
engaged we embraced the opportunity of seeing the chief private plantations on the Nilgiris
The following notes were made during these visits, and all the important parts of them were g;:;d
to Dr. King, who agreed generally in my conelusions. I have omitted such points as ar

noticed in the general report. While at Neddiw:

We were in constant communi °t§pecia}1y
Mr. Rowson, the Assistant Superintendent, and were ve ' \nication with

ry favorably im -l ;
which he possesses of everything connected with his charge, The iotersed with the knowledge

and the interest whi : :
his work. The Head Overseer at Dodabetta is also a careful and intemg:nv:?‘f&?&glghy 'i‘ llxn
subjects noticed in these notes are as follows :— - ate. e
i i Page

Neddiwattum: Plantations—present state and future prospec g

Pykarah do. do. do.p e =5 % 40

Dodabetta do. do. do. o . :‘:

Yellow barks : i i * st ik 5 %0

Grey do. ol ¥ i = s . i} ) & 45

Supply of Seeds and Plants to Planters e Al i % 53 15

Coppicing and Mossing .. e . T o - o % 15

Hybridisation e e P s gl i rd 4'4

Valuable species of varieties of Cinchona deserving of attention o s 44

Decline in the amount of Alkaloids in Nilgiri barks .. o3 o o' 45

Appendix to Notes on Dodabetta Estate i 45

-
NEDDIWATTUM,

The trees on this property consist practically of red and crown Tk
barks having for the most part died out. Of the red barks there are Bevzr:lh Eirii-gl"l?gzie;lm%h}’ellow
notable and common of which are the ordinary form and another with somewhat more bz;xost
and less corrugated leaves. The latter seems to be a very vigorous pubescent

and we noticed that it has been extensively cultivated on thegODems olaw;nsgaé?d l,i?ﬁdgegagety,
planted in 1862 are on the whole healthy. Most of them are flowering and seoding ve e fll::iks
and as even their leadihg shoots are bearing fruit, I think it probable that they are l'g'og) rl;)k Iv Vs
grow taller. Some of them have been barked six times, which shows how tolerant thi ely to
of the operation ; but from the present appearance of th hus species is

: . the trees I deem it certain that thi
of crop can scarcely be continued longer with safety. as re at this system
Tho red barks of 1863, 64,65, and 66 planting aro mosly all good, el e ™%, the frecs.
the property, especially near the jail, very luxuriant. I again examineq the 2,000 = al; parts of
amongst which Mr. Broughton and myself reported a good many failuzee in thtreese :
bark. They have been barked four times, and are in beautiful lyxyy renew.

Uxuriance as to foli ﬁl of the
ow old failures in renewing may be detected. Some of the later : ohage ; but even
:s those in the ravines of the Napier estate, are very flourishing, ugantmgs of red bark, such

L . L a8 yet do not show th
tendency to run to seed and the decline in the foliage which is observable i at
repeate?barking. On the No. 2 Dennison, the more westerly part of 'f,h: ;?m;’]:’:"t;ldtietrzgs It)mfter
are much exposed and have not done well, the trees being small in size ap rty, the red barks
blanks. Even the crown barks on the upger portion are dw

the jail,

axiod, oo a1d showing a great many

: : ather-beaten, covered wi
Jichens, and have a thick outer coating of dry eracked bark, T » covered with.
be uprooted and crown barks substituted. On the grass-land on thhe fod. barks on this site might

trees have proved a failure, and my recommendation is that they %eNaplet estate too the red bark

i ; rooted up and b
lanted closely, say, at the distance of 4 x 3} or4 x 4 feet.” Spenk: P erown barks
Earks on all the higher and more shelteredsparts of the Neddiwa P = p%?tleﬁly ghe o
but from inacquaintance with theu'.hablt of %Mh when first introdue ed, they hy;x ve done well,
too farapart. In most cases we might have

nearly double the number of ve been planted
1 will allude to the yellow and grey barks, and also specially tothe moss; trees on the groung.
and their effects on the trees further on. : ossing and coppicing systemg

. g wo B - \
# As my views regarding the appearance of the trees differ somewhat from thoge of Captai

may be due to the fact that we inspected them at a different period of the year, anq that ‘I’T::Z S:::lp&ell Walker, thig

probably watched their appearance more critically than he has done. T may algo mention that the v em oftener ang

1o the appearance of the older mossed red barks are identical with my own. €

w8 of D, King g8
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PYKARAH ESTATES.

‘WOOD ESTATE.

e o upper part of the property to the lower
_The trees aloln{-2.‘1‘(%63&‘!‘1 dm:;lcl):r% b:;‘l]l{ih 1?;%2 sf:‘:ftﬁ upI;)I(,; eII)ld of the avenue evx_dole]ntly srtf.feir
seckions e mY, d, especially the red barks. They are also densely covered with lie gns, W 111(; :
greatly from the wu\lav ﬁenpthe trees are much exposed to the sout}izwest monsoo(lil, an “:.xremus
genel_'ally happens 1 the middle and lower parts of the “avenue’’ are l'arger an monih gobarl;
thriving. The trees along sed situation. - Many of them, however, have failed to renew tl elllrh -
from being in a less exé)sci’n system. This may possibly be due in part to improper manip deri(;n,
D i o disant o the Asistant Scperiniendent who e ot Nelivtom, =besring
a8 theer : S5e 1t ersonal su .
it quite in}possible i hlll,n ﬁf :riz:u‘s:i;?r:fﬁ:r ed, apnd noticedpthat the renewed bark, altlh};)gg};
« gyenue " we saw red ka{ol thin. The specimens we saw could not be more _thal?ko?e-twe i (l)‘t
e i ke 1 il hastrowhen dred bo vy gk, nd he oo P 2000
an inch - ces 1o , fail
of estimate. Ip so]n}e mstgilzggg ﬁ‘?hgzn&ne;il;d of the remgining.strips of bark, must mewfn{)ablg
rencw. Trees 11111 3:; t(ﬁo(;efore cither be Eaft intact till covered with a oon}l)pltettti1 ooa%:(:ign%t s:;n;
perish. They sho ‘some grey barks at the lower part of the avenue, bu 4 &Ze e
OF oppioed, g %{‘Iﬁv e are also a few yellow barks planted along th‘;; :ﬁge o I, " Tame
very flourishing. gr bushy habit and are dying back at the end of the yow;ntﬁe e A
They have all assume afdn ,gore than a bird’s-eye view of the lower portion o Ny Eos
did not permit of 9“; :zd bgrks but it appeared very patchy. Some portions g{);;k £ e
which is planted Wt shrubby snd miserable, and there are numerous SRS S 18 BEES
gize, but large gumbers amore shelter is required in this situation, and if the dn e(ll‘, 'tlm.rk §n s
thatr(})eét‘e;r dliﬁ?‘fg :;mf of the species of the eucalyptus. The store for the
afforded by p -

i ing-house.
estate is in dangerous promm.lty to the drying-ho |
HOOKER ESTATE.

. : B
i this property i all somovwlut high and exposed, and fg ¢, 00 10 25 P0G

S e mIt :Ogle Eavines they w8 FiEEGL o< weu grogn, 1m some cases, as at Neddi-

sl s i’Sler stunted or have assumed a bushﬁ haﬁ» e niﬁbem of the stunted and bushy

et dho froos show o great tendency o 1t ¥ 5680 B CC NS vith advantage.  Tho

wattuml,{ o tll‘fi?si’: li)P"‘)Ot’ed‘ s es e barkf,’ thwklyfli:nott?hérsglin;;ions have been planted too

red Heexe 108 er than the red, but, as ind g s

cromn bk e Aty b zemdiod o by copieing and psg o e s P

far apart. L1his ¢ ip of the older ones . r t

trees planted under the 3]1:‘;6 :s‘(la(dl forpred ke, e grey bo.rkfs i ]I higv:amvxs s thws

Eluntatim& {Dokli;%};e inealth}) than on any of the other estates, so far as

etter and 100 .

DODABETTA.

" in their offici i ks will
i the Committee in their official capacity, my remar
As this Propertyn ‘:1;!; 1;21{:::‘3;13;"%9 said to be all crowzlhbmjklz,h :z :Eu;m o:];e:ss sggz;gs :1; uﬁ%‘;
be brief. The tl‘ee;l: of the higher and more e:':ﬁ;)sed parts the eir

' in culture the plants in
in numbea- arglxlxostolikely to increase in value. save further expense in eul P
habit, an

and. allowed to revert to grass. Some of the older
these patches should be upm(;t:td edﬂjl;'d g;txa.kg&‘:) gl i S g eguthfz rrlythzg Woul’dﬁ
e o g and exhiit o eomeutat Soly appeesict, (L0 Y L o oty o

i A oun :

E:goﬁggil:g, and when this 15 ‘gm:z:syp};::s is ngw exist. From the appended notes"f rti%ardmg a
und could carTy tmoenmined by Dr. King and myself, it will be seen that one &) oodeBe semi-
g:ies of trees careflzny h‘:fi a perfectly healthy root, and would probab}yhha}.fe yielde - good coppice
gickly trees, No. e iced 3 of the 50 trees coppiced in 1878 with t _z. vww; otha.scertmxgimg
shoots.  We 8,50, &0 Pthe tolerance of the stools as regards a repeti 12?1 - 2% g &)Pe!;j "l;.
the yield of bark, an arding our observations will be found in the annexed no thun er %er;
Detailed information 1:1’18' stools should be marked with permanent labels bearing tk (;ase n(:lzm_
No. 2 and No. 3, and ereﬁmy watched. It is perhaps scarcely fair to draw r:lgl tc(()ln um(;n:
and their future PrO%;.'es: eriment, as the trees were originally badly coppiced an Ty s
from the results %f tt‘: :) fg as I am able to judge, crown bark coppice g};x;)ﬁts on e T
SO % cars to reach the stage at which they can be economi dedy mpgder o a
require flonl).d7 ;«(f) gr}; on bark per stool in this case was 5% lb.t In appen notes, 2L 2
average yie

31 be found remarks regarding a tree coppiced in 1873, which we uprooted with the
there Wi ©
el R i

'J,B'I‘el?epvt;iglg if the figures in this paragraph refer, of course, to green bark.

11



42 APPENDIX TO
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object of ascertaining the influence of coppicing on root development. The results of our
examination were so far satisfactory, as they show that when coppicing is successful it induces a

remarkable increase in the size and number of the roots of the plant. The root development in

the case of this stool was much in excess of that observed in No. 1A, a semi-sickly tree, and even
of that of No. 5, a healthy ]

% tree of the same age growing in close proximity to the coppice stool.

The yield of bark from this tree was copp%ce g:](iootsgﬁ 1b., roI;ts 5 lb)., total 11 Tb. The

uncoppiced tree referred to as No. 5 in appendix, was uprooted partly with the aim of ascertain-

181;1%1;2 s? k}f.eld of bark from a healthy well grown tree as contrasted with the return from the
-sickly

t tree No. 1A, and partly with the view of bei ble to compare its root-system with
that of the coppiced tree of the same age, growin uﬁﬁ ;re?:isely 't-lﬁa same conditions. As
already stated its roots were inferior in size and n %)e

to those of the coppiced tree. Both this
tree and that referred to as No. 1A were plgxutneld §n018€?§? and each gnd been barked once.
Their yield of bark was as follow when uprooted :—

No. 5,
No. 14, w
a semi-(;ickly tree. » ghr?:,;h{m:u
. Ib. 1b.
Boot hark PR S wiey LE SRR 4
Stem fre L ¥ or ‘.t 7 10
Branch .. e . i 4 9
Total Ib. 5 23
<5 It will be observed that in hoth instances the weight of the root-bark was the same, but that
'el ({mﬂthy tree gave eight pounds more of stem and branch bark than the sickly one. The
yield of stem and branch bark of each tree examined was per annum of its age as follows :—
. .
Coppice shoots (of Nos. 1,2 Id (average) .. 1'100
Semi.sickly iroe, No, 18, %"+ g5 ¥7ne 0 STRE) 1 i
ey Healthy tree, No. 5, 85 idal ok o oo 1266
{ e following figures give the yi : i ‘ um of age of the tree,
viz., 15 years in eachgm :g e yield of root-bark in each case per ann ge
1b.
goppiced klroot 'y =g 5 et 112838
emi-sickly tree, No. Bt " 5 : & ce. 12686
Healthy tryee, No. 5o 2 o5 e % o *266

For further pastioulars, seo ndtos on pago 185

Yevrow Barks (Cinlo, ¢ f thi +6s now growing on the
estates is st Hel enona, calisaya) —The number of trees o this specie o i
he hasmmd:tigstl?mgaptam Campbell Walker's report to be 552, but I am inelined to thin o

: ! ted the number, . eqls b a great many varieties, and it is
ossible that he has classeq . C- calisaya embraces & Brov” . corner of the
t%apier estate, on g s%elteredsome of these as hybrids allied to other species. In one

e
1 i 1f found no less than 14 varieties o
hzg:s]low bark, some of whigllx'y a;: P:ér]y?r Mmﬁn”{“fn n;{;il,fm??e" from the typical forms of the
Cam ’l;ell Wa.n;a absence of Hower and fruit, therefore, it is not at all surprising that Cagtix;
 epecis er should have regarded some of these as varieties or hybrids belongu_xghto —
l;b:ilhowevar, that the mortality am(lmgst 'ﬂ;:i yc;gc;\: bn&l;sa t;?rivate
X i i o1 those remaini i ess sickly ;
Property in the neighborhood of Coonooraims:,?v 2;2 1; atggmm"; of this species in ﬂ? zm(x;‘:}lmne}:?;
t to gi on th ernm ther planter in tha
about give the yellow bar{a :tri:.l?:va limig(tl mtes, ﬁng I?::“ f; 11110, therefore, that § urthez
from those to whi made in the culture of this very valuable species, under conditions dlﬁerg‘nr
Sustansy gm’vv‘{:mh they have hitherto been me{)yected on the Government P“’E“"Y' il(;e
5 P Ot%htbeplanted in some part of ']' Sim'’s Park " at Coonoor, “befre (t’ste a‘:gd(in +
- Jamieson,  ent in forest-land;
Tavine at an elevation of faor o CLd 8180 '“B’?::f ?nmtnlgl nzxilg)flw;mnof Ned(},iwatmxf;i.;
C. eali VO T experi v nestion as to whether or
lecxatfs of thig 1o Q‘mewmamm : ”ﬁax%‘}ldlﬁﬂif ﬂi: & reported that one ar e
Permit of our fnspeting fhr." "6 1% OF near the Dovala district of Wynsad, but e

G ; : certain

age, and Yt}?:: Kgras m({,ﬁ”"m"""“.""'mntha, C. nitida, §2,)—The grey barks grow fairly up t0 8 /000

intolerant of ba.rkmg myd die down. My, Rowu;n stated that, according to his ex] eneno?&;]ﬁy the
Which had horne t}rﬂaom& but we saw some on a private estate on the eastern S :

i TCL
produet, as it contas he operation fairly, This bark is not much valued as & comme .
* continent of Fyppe® phiefly cinchonine, e principal consumption of grey bark is on %

. » Ill'()lw ) s
yielding grey bark, | Tt does not seem Decessary, therefore, to continue the culture of specie

Ty A
Laz i
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:kns AND Praxts To PraNters.—The demands for these, both in India and
1SUPPmi'egp lzsa.f;: :.n:lN:')apidly increasing. At Dodabetta and Neddiwattum sepds are oollepted
Lo 01111’ ol ayation of young plants carried on to meet those demands. .The price of seeds is at
s te 1{’;05 ger ounce, and of plants Rs. 10 per thousand, these rates being considered sufficient
%)resen T the exppense of :zollecting and packing the seeds, and of raising and packing the seedlings.
0 eovet_ however, if Rs. 10 per thousand covers the expense of propagating plants raised
¥ ques 110]:’. from out’tiugs and it seems desirable therefore that the charge for these should be
‘m('!er 8 alé idering the ,activity with which cinchona culture is now being carried on by private
?en.se_d. 1 ('mSIhdia %md Ceylon, and that they chiefly depend on the Government plantations for
individua ? = ds and plants, it seems necessary that more special arrangements should be made to
2 g (;1 gee ds, as the ’encourugement of cinchona culture will indirectly promote the object
1bet S0 Gemau ' ¢ had in view in starting their plantations, viz., the provision of a cheap
Fhic thef O:ﬁmlgz 1o of India. Every addi¥onal acre of land brought under cinchona culture
febrifuge ior fhe P 11 - of bark, and thereby reduce its price and that of its products.  As matters
i e de Sul()lp y1gmt|s; are reared and distributed under the restriction, that this task is not
L to interfere with more important work.* This order, it appears to me,
G.0., Revenue Department,  ghould be modified, and a special establishment provided for the supply
No. 274, of 20th Februmy ¢ )ants and seeds ; the charge for issues being sufficient to cover actual
1878. See para. 4. cost to Government. With regard to the culture of seeds there are some
:ons which T have to offer, with the view of maintaining the vigor and purity of species.
suggest“’“sk ‘1 cinchonas have a great tendency .to cross-breeding, and from past experience 1t
s A e nolwa ’as an established fact, that purity of stock cannot be secured when different
may be regﬂ‘ll'it‘? ted in the same neighbourhood. = At present too the supplies of seeds are chiefly
R ;vaes which have been subjected for a series of yearsto barking and mossing, by
coll_ected S o 1 vigor has been more or loss impaired. To secure supplies of absolutely true
hich Gt uatu{a't would be desirable to have small preserves of standard trees left intact as
and healthy see: :1 own in isolated spots so as to be beyond the risk of hybridisation.
seed-producers, han g;der culture, Weddell, the great French authority on the botany of the
Regarding "ltlll]e toiﬁtting their tendency to produce cross-breeds, “if we attach any importance
family, says . ? on of purity of race, it 1s principally to slips that we must have' recourse for
Lo, ¥t preser‘? o 0§tion % There can be no doubt, however, that plants raised from seeds in
the purpose :u PZZE:&: would be quite true to species and preferable in every respect, while their
Y
;&ﬁp’::;:&ﬁ; wgfld involve less trouble and expense.

Iyt - crop has hitherto been, I may say, exclusively harvested
CopPICING ;\‘\m M(-)ssm(}xioceqs}sl.le %ag';e 0}3) the older erown bark trees have been barked and
by Mr. Meclvor's mogw(l,glepof the older red barks six times. Both species have shown a wonderful
mossed four times, an t'sn but there are now obvious symptoms of the process having affected the
tolerance of the operation, At the present time some of the trees which have been frequently
vigor of the older trech s of declining vitality, such as less luxuriant foliage, great tendency to
barked evince vanmoség&e top and upper side shoots, tardy renewal of bark, and- renewed bark
flower and seed even The original estimate of the average time required for the renewal®of
compuratwely thin. was 22 months, but at present mn_ewed bq.rk on the older trees is rarely fit for
bark on mossed. treos rs. and even then it is often as thin or thinner than natural bark. ~This slow
lifting under threeg :ﬁ' J;hin condition of the bark of course affect considerably the )_fleld from trees
rate of i i,em One marked characteristic of the older mqssed trees is the compara-
cropped under this :‘X? branches and leaves which they bear—a deprivation which must of necessity
tively small mpounand arrest the development of the plant. Repeated observation also demonstrates
diminish the vigor ss necessitates constant and mtelhient supervision of the labourers, and the
that the mossing proce: ulation are evident in some of the less accessxb_le estates on which it was
results _of careless man;l())r officers to give the barking the necessary attention. I am now of opinion,
impossible for the supe cvstem is a good and economical one up to a certain stage of the life of the
however, that the m"'}smgig the case of both red and crown barks propose to bark and moss four
tree. 1 would ?lfll‘esegfm one crop of natural bark, one of mossed natural bark, and two of renewed
times, which wo muletion of the fourth stripping moss should again be applied, and kept on till
bark. On the :lot }1’{63 lace. At this stage, that is before the trees begin to flag, I would propose
complete renewal ta ul(Pi bring in a third and large crop of renewed stem bark, as well as some
to coppice. Thlfl v{)O nch bark. As yet we have had little or no experience of the ability of a
natural stem anh 1‘4:1 coppice shoots, but, provided the mossing system is not pursued too long,
mossed froe o ¢ rov{’t gmt the stool of the cut tree will retain its vitality and produce vigorous
there can be no dou of the red barks too it is highly probable that it will be found practicable to
shoots. In the 088900 ice shoots to the mossing process, and thus again secure further harvests
subject their largel;vedp arks. It seems to me that this combination of the two systems of harvest-
of mossed and I‘e_neujs attention, and that a coppicing experiment on a block of the older mossecl
ing d(i?ell;‘lfgs f)znc(;rrie d out next dry season, when the trees are at rest and not likely to bleed.
trees sho

i d he quibe cod with me in my views as to the present
: was read to Dr. King ang q agr! W
- 'I;hi; Potl‘fila'_l‘gf)s:(‘:{l ;:’:::, and the propriety of combining the mossing and coppicing systems.
state of the olde ‘
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As has heen repeatedly pointed out by others as well as myself, the trees hitherto coppiced have
been felled at a wrong season, and the operation improperly done. The only approach to a fair
trial of the coppicing system was in the experiment carried out on the Dennison estate in 1871.
Two hundred trees were operated on, and notwithstanding various defects, all the stools with one
exception survived. Tl}e shoots on these are now vigorous and strong, and one of the 1
measured by Dr. King and myself, was about 20 feet high, and girthed 15} inches at the helgg ht
of 43 feet above the level of the ground. Nearly every stool in this plot carries two or more
shoots, and in most instances they are so well developed at their lower engs, that nearly every trace
of the old stumps has disappeared. These shoots are, as a rule,

much larger than trees of the same
age raised from seedlings would have been. T am of opinion

¢ that the time has now arrived when
these stools ought to be recoppiced, and, as the experiment will be one of much interest and import-

ance, it should be conducted with the greatest care.
coppice bark should be sent home for analysis. T opportunit%" might also be taken to spare some
of the larger shoots and subject them to the mossing system. From an examination of the root of
a coppiced tree, referred to in :che notes on .the Dodzﬂgetta estate, it is evident that root develop-
ment is increased by the operation of coppicing. While at Neddiwattum we had the privilege of
seeing Mr. Rhode’s ex&)leriment in coppicing red barks, on his estate at the upper end of the
Ouchterlony-Valley. Shoots have sprung very freely from the stools in this case, and nothing could
be more satisfactory than their size and vigor at the present time. Intermixed with the coppiced
trees there are numbers which have been barked and mossed, and 1

L | looking from the opposite side of
the valley the coppice shoots can at once be recognised by the richer green and greater luxuriance
of their foliage. :

HYBRIDISATION. —As this subject is specially referred to in the

L general report of the Committee,
my remarks will be brief. The tendency to cross breedin

oross | g in _cinchonas, as elsewhere remarked,
is so strong, that no contrivance can prevent it if different species are grown near each other. In

the various reports of the late Superintendent repeated allusion is made to hybrids possessing
valuable qualities, but as he left no special record of his experiments and observations, it is now very
difficult to ascertain the plants referred to, and the results of much valuable experience have been
lost. At the present day there are numbers of hybrids on the estates, but as a rule their origin
and qualities are unknown. Onme of these, a very hardy, smooth-leaved, quick-growing treé,
belonging to the red bark family, is said to be worthless as an alkaloid producer, but it is desirable
that further specimens of its bark should be subjected to analysis. Again there is a hybrid called
. pubescens of vigorous growth and hardy constitution, from the bark of which Dr. DeVrij
obtained 1067 ﬁer cent. of total alkaloids, of which 472 per cent. was erystallised sulphate of
quinine. Mr. Howard also analysed a specimen of the same bark at a later date, and got
a total of 1220 per cent. of thq sulph{ztgs of the alkaloids, of which 600 per cent. was sulphate of
quinine and 500 sulphate of cinchonidine. Mr. Howard speaks of this as a variety of officinalis
but the specimens submitted to Dr. King and Juyself from the same tree show, that it is 4
hybrid with a strong strain of the officinalis family, and a arently a cross between Q. officinalis
and O. succirubra. The specific name of pubescens which has been applied to it
turiate, as it has already been given to a dlstmet species, viz., C. pubescens, Vahl. There
seems to be some further confusion regarding this ilgiri hybrid known as pubeseens, as on
a private estate I found the owner diligently propagating a kind quite different from the tree
pointed out by Mr. Rowson as the true pubescens of Messrs, McIvor and Howard, which yielded
such remarkable results on analysis. The plants referred to on the private property seem more
allied to the red than the crown barks, but this may be due to theip having been raised from
seed and thus partly reverted to the type of one of. the parents. This confusion and uncertaint

indicates how much has yet to be done in the matter of hybridisation, and how necessary it is tlm);
all such experiments should be conducted with the utmost care, and the resulte rocorded with
mathematical precision. It also seems desirable that a typical tree of each hybrid and variet

Shmlllld bgllabened,dso u:h ta Pl‘es‘i'lel‘llfi gonfsusll(:m ;:n(i to admét l:)f ready reference.  Accurate records
of their history and qualities should also be kept up, and be accessi ‘ g

i sl s 11 iy Pt up, essible to individuals engaged in

is unfor-

VALUABLE SPECIES OR VARTETIES OF CiNcnona,—On certain estate ; .
there is a variety, locally termed C. lanosa, being I"iely i g sl‘))sil;():sgl:gartf P;'H‘:? ov;nera
are still young, it was only after a prolonged search on severa] of Chees staber t{nt - hﬁf plants
specimens in flower and from a well grown tree were secured. These penhpisody actory
and indicate that U. lanosa is nearly allied to the *strong growing -Pe;.lown bark of th elore me,
ment estates. Its obvious good qualities are its vigorous growth and hard of the Govern-
permit of its being successfully cultivated under wide

ly. differont ditx constitution, which

. e A, conditions as to elevation
temperature and moisture. No very definite information coyl : : n,
yielding qualities, but as the late Mr. McIvor was interested o Ohbtained as to its alkaloid

planted, it is probable that he selected it partly on account of tllllle he estates on which it is being

. X J val { . A
come true from seed—a circumstance which, if correct, it tha uve of its bark. It is said to

e view that it is a variety and

It is further desirable that a sample oIfK;:he :
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i i overnment estates could afford any reliable informa-
H‘Ot ¥ hybm'lt: c}jim}e oa.fntdl.mh(i)s{?g;;l',s a.olllldﬂ;?) ?&r as could be ascertained there is not a tree in the
ot i }: 2 lan%gtlions which agrees exactly with this C. lanosa. The specific name lanosa
Goyemline{;ee% iven to it is inappropriate, as the leaves of the typical trsees seen in two different
rhullx!}cie:s are smgcl)th and not woolly. In vigor of growth and size of stem it is more like a red
t(1)1?1‘1 a crown bark tree, and promises to be a very valuable acquisition to the owners.

: tations there is a variety of crown bark called “strong growing” by

¥ ﬂSl’3 ]?agglaéggt;:n{? lt::lhich is deserving of notice. Tt is at once distinguishable amongst

the late 11}{) ks by its more robust habit and larger leaves. It is said to be very quick-growing,

Ottior Srowl baxss ﬁ to vield a rich bark. I was also informed by the Overseer Narrainsawmy,

es cilglgrl;aggg;’r::nt an({1 has a very retentive memory for facts connected with his charge, that
who

« it renews its bark quickly and that the renewgg bark is thick and good: Owing to the superior

) : i er amount of bark than the ordinary varieties of crown
&lz)izekoif:r:a?s Bteﬁl itsogellgwé%si?a%ll% itlhlea:egfore that this “ strong growing * variety should be largely
ar. .
pogtine. o ory distinet varieties of red bark, viz., one with the ordinary
S atrl‘: :1201;'1—: %.(1111(;‘ :&;‘tntll;gal;sc{nt below, and the other with leaves slightly pubescent on
SRR B d very pubescent on the lower surface. T}le latter is more robust and %Mdler tl.{ha.g
the upper mll ; d’; aI.’riety and is said to yield superior bark. We found the pubescent kin
tho miosth-len'e on private estates than on the Government plantations. I would recommend
much more cmtlmon bepobtained of the bark of the pubescent and ordinary .vanet‘y of red bark,
that special analyses o age and growing under precisely the same conditions® This would settle
from trees of thetosaﬁlle ag)mpamtive merits of their bark; but even if they should be foupd
the qlu'es‘:l({lx:al?)si d-yielding properties, it would be desirable to encourage the culture of the hardier
equal in a -

and more robust pubescent variety.

g N Nivaciri Barks.—The most reo‘ana.lyses of
aeraSEcmNE by TII){E f)n;&m;:ldo&ﬁmﬁx:vgﬁ show a very marked decline in their total yield of
Madra: l.ya.rks by l,‘n les of crown barks from Neddiwattum, Dodabetta and Pykarah were submit-
alkaloids: Eleven sg tl?e results of his investi ations show a great deterioration in the quality of
ted to Dr. Paul, ? d renewed bark. For gle actual figures see G.0., Revenue Defpartme}lt,
mossed, unmosse a111873 In the report by Mr. Howard he does not give the percentage of alkaloids
No. 715, of ,Sth May ¢ 5 enerally that ¢ the qfficinalis of each plantation shews a deﬁcxgnpy in
found by hun,h buft tsﬁg %cshi';ee sorts, the renewed and unmossed”shewm it the most : ‘t%eix qum;ne 13
alkalotd of Soct2 8 10 per cent. compared with last year.” He further states “ I have foun
deficient on the average th Pﬁm‘nalis from another private plantation, the crops of which I could
a similar deficiency 1n the o] The renewed succirubra bark shews an even more marked inferiority,
compare in a similar qus' crop is about 25 per cent. deficient in quinine, and though the tota’.}
the average of this Yeﬂl‘ﬁ iency is in the quinine, the omchodeI}e being more than last year.
alkaloids is less, the de clfethy troes from which the barks su'b{mtted _for apa.lyses were taken are
Unfortunately the a.ge}s < i 8 ssible to say exactly whether this deterioration may not have been
not given. t is thereoférihe ark, Mr. Broughton havmg pointed out that certain changes take
partly due to tlﬁ i eoonstituents of cinchona bark according to age. On the whgg:,ﬁ howm’t ﬁ,s
place in '.che. alkalox neral and not confined to one species, I am rather inclined to believe he
the inferiority 1s S0 g€ tity and quality of the alkaloids was due to climatic_influences, the
decline both in t}lle 'qumll)eer): particalarly trying to all kinds of cultivated plants. _The occurrence
o past seasons having bark shows how essential it is, that there should be a scientific officer in
of such diettﬁngsr::ltg alll)lle to watch and investigate such changes, and, with the aid of the chemist,
charge of the

to seek out their causes. : G. BIDIE, ».5.
(OOTACAMUND, A
31st August 1878

APPENDIX TO NOTES ON DODABETTA ESTATE.
(See Page 41).

cinalis trees. on the Dodabetta Plantation, ecamined and barked
Memorandum as to C“‘%’;"Eﬁ’%ng wnd Bidie on. the 14th August 1878,
: .

No. 1A.

; cinalis, planted in 1863, growing in splendid black soil on the slope of
th Avii&e?zfx?notft tfuag"{z;”;lqﬂ’e? orf) ltlﬁeeen:;mnce to the estate, proceeding from the garden. This
e ra

12
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tree was not in g very healthy state, and was a fair sample of many such on the plantations. It
was barked once in 1877, and being t

hen in g semi-sickly state, the bark did not rise freely. The

lfmllik also renewed slowly and imperfectly, It was uprooted in our presence and yielded as
OLLOWS (=
Root-bark .
oot-bar S .o v A s in.
Stem-bark o e S ; irlon =
Branch-bark 4

Total ‘.. 151h. of green bark.

The stem was cut across at the

; erown of th i ici Ithy
tissues. The roots were also health ik i e oL for coppxemi,i:nd o T

.thy, and it is fair to presume that if this tree had been carefully
Per season, it would have gi

coppiced at the pro iven off healthy shoots. Phe stem was not in
and would probably have d; i i

a healthy condition, ed in course of time,

No. 1.

One of the fifty trees of (. o cinalis planted in 1863 and iced in 1873. T saw these
trees in September 1873, and they.v'zré then leedingm ost sy g ot 4 1

- _The coppicing had also been
one m such a manger that it is simply wonderful that they surv?ved t heuin

he operation. The stem
BRoots. e8¢ were care " removed wi 'lhots
yielded of green bark somewhy;zﬁhm'o ?n :lhamctth ctor oty ihe cut surfaces dressed. The nine sho

Bark ,, e o i i oL 81b.
We le this stool some twelve small side-shoots, all small, coming off below the coppiced
surface and not true coppice-shoots,

No. 2.

Also one of the C. officinalis trees planted in 1863 and coppiced in 1873. This stool
borg Six coppice shoots, which were removedp together with about ﬂlx,ree inches of the old stool,
Which left a fine surface of ].ivinagozvood'and healthy bark. The surface of the stool havin been
gzssed, th:ta, bt:rk of the coppice ts was removed. It was thin, as in No. 1, and weighed 5 1b. in

green 1

No. 3.

Another of the fifty 0. oficinalis trees planted in 1863 and coppiced in 1873. This stool bore
three large and three small Bm’ which wi 5 'thpfbo

St 50 oF e By oy o0t % emmmovad along witl u}t):;lo inches o:h thg Bti)ol 80
as to get rid of the and reach the living wood. CQut s i dressed, the bark was
removed from the shoots and found to :21%11 31b. i

~ The total yield of green bark from the three coppiced trees was therefore as follows :—

5 . 1b.
No. 1 8tool Coppice Bark + Fi A S S

o ar - dat do. i ok o3 8 e 4B

543 da. - do. do. i's e o o s v

< Yotal % < T1g

Average yield of bark per tree 54 Ib. As the coppice shoots are ‘{'ive years old, the produce of
green bark has been at the rate of about 1 1Ib. per annum. I requested the Overseer to mark the
stools Nos. 1, 2 and 3 with permanent wooden labels, so that their future progress may be carefully
watched.

No. 4.

This was also one of the trees of 0. officinatis lanted in 1863 and coppiced in 1873. Tt being
of t importance to ascertain the state of theI;OOtS . coppiced trees, this stool was uprooted
and a vertical section made down the centre of the stool. Both in number and in size the roots

tly exceeded those of tree No. 1A, also uprooted, and with few exceptions were healthy.

udging from this specimen, coppicing, when shoots come off freely, seems to have the effect of
ing ing the root development. Owing to the number and tangled nature of the roots the removal
of their bark was attended with some difficulty and not very perfectly performed, but it was
considered preferable to sacrifice a little bark rather than to cut up the roots and so destroy the
distinctive characteristics of the specimen. The green bark weighed as follow

o

. wood is generally soun
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1b.
% 10
Bark of coppice shoots .. e i R
Do. of roots & o 35 A &
Total- ... 11

s stool, marked No. 4, are hereivith forwa.rd;gi.c edItswi]iﬂl;e gzgergzdoiatsﬁg
. ma rtions on the upper co urfac
thi tr:aie’ iiie(];)otp;iceclll ali);oa 1wrong season and carelessly handled, the results show
Considering that this tre

how tolerant this species is of the operation of coppicing.
ow

No- 5.

it being in a bealthy state.
i selected as a contrast to No. 1A, 1
This tree, an uq)(;%%’:gf;i ﬁi’wwxe pateh of ﬁffty tr?iea _cgpggeiloﬁ e58738. ahI‘:adv;as stﬁlgn’tz?u 1;;
wing ' in 1877. It was of good size a g i
{%&azﬁomd %eenpllﬁgg Oalilog <1>1111 examination ‘i};e rooisedngrg f’)ouax.lrz fv:rrv{ aﬁzﬁhfg;mea par :; i
healthy. It wasu Asr Yooty Tho roots, mark 5 : I or ccsinaton
S e e N 4 blngin o s, 7l b el e
e cmﬁﬁggggﬁh})ﬂl i, shose of:,’:]?:rli?lfitﬁr' As ien No. 4, it was found impossible to remove
are mu gt :

1 1 e ing the specimen. The
renowed portions, o0 Yoy without injuring tho roots and so damaging the sp
the root-bark q

The sections of thi

yield of ba.rk was as fOHOWS = 11;.
Root-bark Sl AR Lot o 4 10
Stem-bark o R L e
Branch-bar Total .. 23

' favorably with the
i healthy tree contrasts very
Tt will be observed that the above K‘etlgef:ggl aha.rvestyin et o Weybiy wEted. (a (aly

i Mzr. Lorne A.
the semi-sickly troe No. 1A, ths these notes has been handed over to
return from the ie of the bark referred to in
15 1b. The whole

Gampbell, to be reweighed when dry. §, B RS,

(OTACAMUND,
15th August 1878
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50 APPENDIX TO

APPENDIX F.

GOVERNMENT OF MADRAS.

REVENUE DEPARTMENT.

. 27th June 1877, No. 2,129.
Read the following paper :— . :

From J. W. B. MONEY, Esq., to the Hon. D, F. CARM : ¢
g - D. F. ICHAEL f Secretar 2
YSIEE Boores, Sato E TN wms 1677 o Reorelasy o Gorsrareny
I 5AVE the honor to acknowledge the recei v i i i
' t ] " pt of your letter of the 22nd ultimo, informing me, b
(ér:dexh of His Grace in Council, that the whole of my correspondence relating 'to the Govgornmenyt
inchona Gardens on the Nilgiris is under the consideration of His Grace.

_ 2. Iam aware of the difficulty felt by Government in the matter. They have, of course, no wish
tp njure me by the continued infringement of their promises, but at the same time they see no
practicable mode of making their bark available for the troops and the people of India withont a large
expense, and the establishment of a Quinine Manufactoty with doubtful success as to the results.

_, 3. It was with a view to meet this difficulty that, in my letter to the Secretary of State of June
1875, }'.prgposed, as an alternative, to buy the Government Gardens. But, as I tdld yon in my
interview in Madras on the 21st ultimo, my real object is to avoid the loss in Europe caused me by
the competition of the Government bark in the Kuropean markets. It decurs to me that another
solution is open which might, perhaps, meet the views of Government.

4. Tt was only in-about 1825 that the febrifage alkaloids and the mode of extracting them from
the bark were discovered. For the previous two centuries mankind had been contented and devived
inestimable benefits from mere decoctions, so well known to our ancestors as Jesuit’s Bark.

5. For the troops and the people of India it will surely be sufficient to give them what sufficed
our ancestors for two centuries without resorm;gmt: the more complex and degmte machinery required
to extract the alkaloids from the bark, and to exhibit each alkaloid separately.

6. Should Government agree with me in this, I would offer to convert the bark of their gardens
into a most efficacious decoetion at no cost to Government, but that of buying the decoction ready made
at the moderate rate of one rupee (Rupee 1) per quart bottle. .

7. We have now for some years been making a s ilar decoction for the use of our own people
For ks sss. The late Mr. Samuel Wauchope, a Bengal Civilian, my partner, took several
bottles of this decoetion with him to Hoogly in Beugal and admmnistered it gratnitously, as far as it
went, to the fever-stricken population of that district. It acquired so instantaneous a reputation that
he was besieged by crowds who had walked over 50 or 60 miles to get a drink of it.

8. If the Government would make over their gardens on the Nilgiris to me to appl i
this purpose, I would undertake to supply them with any quantity ofgthis decoction I\:vl;l{cltlh:l;ybmigazg
to take, up to the full bark produce of the gardens, at one rupee (Rupee 1) guart l’)ottle delivergd at
the garden, each bottle of which should contain a } 1b. of dry bark pounded and the remainder pure
alcohol. This rupee per bottle would give a small profit, from which at the same time I wguld
cultivate and carry on the gardens at my own expense. ,

9. This solution would enable the Madras Government to apply thei ¥
for which they were first established, to supply a cheap febrifnggr'ioy the ]:'eg;;g Lt!))f? tI(;l t?l st e

the same time achieve my object in'relieving me from the competition of the Government birg(;ﬁ]dtﬁz

European market. &

10. Should His Grace in Council be williug to entertain this proposal, I would ey
mation as to the preparation of this decoction, and supply Samplesl p fgt . th‘.: oresﬁ :ﬂl;r:lidfnll u;f;o;f
the Government medical authorities. g £ep

11. This decoction has nome of the objectionable qualities which have made Mr. Bronghton's

preparations and those of the Bengal Government of so Kttle stic 2 :
bark and alcohol, the oﬁginal Jesuit’s Bark of our oansc(:aswr; et e SO T ponnded

o - -
OrpER THEREON, 27th June 1877, No. 2,129.

Recorpep, with an intimation that if Mr. Money will send i is ¢ i
Surgeon-General, Indian Medical Department, inquiry {vill be made fx?te: sze:ﬁigic?l:sdae%gl?rli?zg:f e

(True Extractk)

(Signed)  C. G. MASTER,
Secretary to Government,

- AP B R

CINCHONA COMMITTEE’'S REPORT. . < |

22nd August 1878, No. 1,351.

Read the following paper:—

4L _General G. SMITH, ».p., Indian Medical Department, to C. G. MASTER, Esq.
From sué%?;:tary to.Government, "Revenue Department, dated Fort St. George, 8th August 1878:
No. 447.

¢ to the orders of Government marginally cited, I have the honor, in submitting a
ADVERTIN tabular statement showing the results of ceriu'n

. 0., No. 2,129, dated 27th June 1877, experiments on the therapeutic action of Mr.
& He¢

T S T 23r¢1‘Ani!.ﬂS}t- l.gzg% : Money’s tincture of Cinchona, to offer the follow-
s i f"ﬁ}f ;, % ﬁl;hbjgtl;n} };'71& . ing remarks for the information of His Grace the
ke oY) Y02y 3y .

Governor in Council.

Money obligingly placed at my disposal 100 quart bottles of his tincture prepared from
crow?l' abrﬁ; I)il)[(;) f:gm re«i: hagrky. : The precise mode of preparing the tincture was not indieated, bat the
s oredients were stated to comprise five ounces of pounded dry bark to the quart bottle* of * pure
mng alecohol.” Mr. Money refers to the preparation as
# The average capacity of a quart bottle is about twenty- 5 ¢« decoction,” but as the more accurate term

five flnid ounces. would be tincture, I shall nse that designation in
» this communieation. .

e = . M ' tincture was distributed to the Medical Officers of Civil Dispensa-
3. The sapply of Mr. Moneys ries, &c., at the stations marginally noted alof\Ig)'with

1. Gmntoor. 5 Salem. a memorandum from this office which is embodied
2. Bellary- 6. Calicut. in the Proceedings ot Gove Bt (B
3. Kurnool. 7. Mysore. TN

Department), No. 2,641, dated = 4th September
1877. The reports called for having come to hand
cts in connection with the inquiry will be found arranged in a tabular form in the

4. Coimbatore.

the prificipal fa
appendix. : 2 ety
ons arrived at are that Mr. Money’s tincture cannot act as a
4t ftaff;d :ir:i?x(il{n i}ﬁz f;;i];:int of the severer foﬁ_ﬂ of malarial fever, orin ttlose cases in which
substitute licagi ons exist ; that in less severe cases its action, even when snccessful, is slower and more
tain than that of quinine, and that quinine has at times to be u§ed to complete th.e antlpe_riodic
uncer 1f the tincture® that in ordinary uncomplicated cases it acts at times as satisfactorily as quinine ;
Kné)lilt ;)the:apeﬂ tio vs’,lue is probably not inferior to that of the secondary alkaloids ; and that it is to be
re;&rded as o useful antiperiodic and b :
¢ Certain drawbacks to the employment of the tincture have also been allnded to. In severe cases
ey ;.L 1 d in those complicated with local inflammations the administration of large doses of
B ctver ‘:;’onl d be most dangerous, owing to the large proportion of “ pure alcohol " present
Money’s tincture A further drawback to the tincture is to be found in the fact that under its use
in the prepa?::mon}]iarrhm and dysentery sometimes ocenr, praviug that the preparation is mnot free
?ao;e:c,’ ;izn:lg;ge’nts peirie o an action of serious importance when fever patients are reduced in
10 e .

h by debilitating causes. { : Brits
strengt I:’i};‘ seldom that medical men use, the _tmcture of Cinchona of the British Pharmacopceia

“ion to the decoction or infusion of bark, for the simple reason that adminis-
except as st; I’z?]:eai?::e a;ilggoﬁle dose must necessarily be large and contain an inconveniently large
tered Pt‘_" of proof spirit. The objection is more serious in, the case of the tincture prepared by Mr.
proportion smsch as he uses pure alcohol in licu of proof spirit. In other respects the two tinctures
M%I‘ey’ mﬁamﬂ‘3 except that the tincture of the British Pharmacopceia 1s made from the yellow bark,
d‘h‘elrtvﬁfg Money’s tineture is from the crown and red barks. The tincture of the pharmacopeeia is a
wh ils t,'o'n carefally made by percolation, whilst that of Mr. Money is probably only a somewhat
E:ggi::tilﬁc imitation of the pharmacopceial tincture. The tincture of the pharmacopceia, however,
is not so rich in alkaloids as that of Mr. Money.-

: reat objection to the general use of Mr. Money's preparation in

7.i-,’The:;?it Qslhléo;vl;;?; o;‘n:n %,n ﬁperigdic cheap and efficient among the masses of the people, and
comwcb}onti PRl | T Each guart bottle contains but twenty-five one-ounce doses, or
that objec d::c o w8 § consequently the expense ransporting the preparation throughout the
ﬁfty-_f(;:ur would be so great as to amount to an actual Pro}nbltlon of its use, I may be permitted to
2 (‘{gathe‘;"v{him acknowledging the valne of Mr. Money's tincture as an antiperiodic in ordinary and
a. ~omalicat0 d cases of malarial fever, T am inclined to look in another and totally different direction
‘fmrL a cﬁeap and efficient febrifuge which from its portability, safety, and proved potency will be likely
t(:) o somplish all that can be desired in the way of meeting the medical wants of the fever-stricken

masses of this Presidency.

of malarial
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56 APPENDIX TO Oﬁtﬁoxa coimm’s REPORT.

Ompen TeRbow, 920d August 1878, No. 1,351,
Commuxtcarep to the ;

Committeenoi%under G.0., 1st June 1878, No. 830. 8 ":,':;’
£ 35 ix olservod that 50 Ib. of renewed red bark (green) and 50 Ib. of renewed tion of the

(green) were supplied to My, Money ﬁvu.tbGommant plantations forth:he ue of this berkst =

vneture furnished by him tg the Surgeon-General for experiment, and that o
‘ at the last sales was at lowest d

ER,
(Bigned) s, CI. G. : GADSTMML

4th September 1877, No. 2,641.
Read the following paper :—

30th
- 4 J Foﬂ St. Georgev
Endorsement of the 'Surgeo -G Indian Medical Department, dated

August 1877, No. 550. " * S

Read the following M

" the Surgeon-
emorandum fpom Snrgeon-ldajor G. BIDIE, w5, to
, General, dian Medicea] De

e P ananriés
B Modical Offceen”le siiege of Divil Dispesessios

at Guntoor, Bellary, Kurnod Nellore, Coimbatore, Salem, Calicut, an ysore,

Bt. George, 30th Angust 1877, No. 5,469 .—

1
y -
* Proceedings of Governmen

: : : * that the efficacy
R epartment, . GOVERNMENT having directed k as 8
Pl 0522?1 Jung 1877.t' ma D - of Mr. Money's tincture of Cinchona bar
.ﬁs of 23 August 1877 B No,
One doz k

| has
; tes the Burgeon.Genera
mm:: two t(‘;";lzfeu quartst gf xtfbe :nt you
e doger mbn; Proparatiod. for trial in the treatment of malarious fov ¢ bra)
e ™ YT i Ut
&ﬁilﬁm&y'ﬂ tincture containg 5 0z. of crown bark : . officinalis) or r(;d m %?om;uohu 4 oz
the quars bottle of SPirit, i.e., 24 0z, Ty British Pharmacopeeis Tinctura Oine
bnkfoﬂomozpmofspim. ' o
3. Tt has been roughly estimated that Mr. Money's tincture containg, from 3 to nearly
Cinchona alkaloidg POr ounce. « The doge of the ley
your duty to determine i

t will be
rmacopeeia tincture is § to 2 drachms.

: by careful tria] the minimum, medinm,nmd maximum antiperiodic doses
Mr. Money’s tincture, .

-
0o

28

a5 o latively
4. The object of this rial is to determine the thora tic value of Mr. Money’s tincture re Jts of
to that of qni:lgns, and the other Cinchong, alkaloids .J’;'?m disposal. In summarizing q’o‘;’m -
Your trials, it will beneoeaau-ytom what quantity of the tincture is, in I::dm large medinm
the ordinary antiperiodic doses of quirt ; whether it is more Sutoemfal whas Cinchona now in use;
or small doses ; whether it hgs advantages over the other P"ll")“"t’“’“ &
and if uot, what are the drawbacks you have experienced in its émployment. X would be
Its use in the cage of children, and in cases in which the employment of stimalant
.~ inexpedient, must he avoided,

b

Y

——

-
ForwarDbED to the '

: i g 0.,
2 toGonrmnant,Revenuew tment, with reference to G
No. 2,559, dated 23rd Aungust 1877, _

igned G. SM M.D., :
i iy gnsu)rgn.-Gcnl., Indian Medl. Dept
f: Bk - .

. ‘
ORper THEREON, 4th September 1877, No. 2,641. ’
. T
£ X "
(Trae Extract.)

Signed C. G. MARTER,
: ) Secretary to Government.
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