


OotacaMunD, 31st August 1878.

From

Tae PRESIDENT axp MEMBERS or taE
) CINCHONA COMMITTEE,

To
Tas SECRETARY 10 GOVERNMENT,

Revenue Department,
~ Ootacamund.

Sir,—We have the honor, in obedience to G.0., No. 830, of 1st June 1878, to
report that the subjects referrefto usin paragraphs 4, 5,6, 7 and 8 have been
ly considered in Committee. ' '

.+ 2, The first meeting of the Committee was held on 24th June, and subsequently
the btisiness of the Committee has been discussed in ten meetings. A Sub-
Committee inspected the several (_a‘rovernment plantations, and also visited the
principal private estates on the Nilgiris accompanied by Dr. King.

" - 8, It seemed so important to obtain the evidence of Dr. G. King, Superin-
tendent of the Cinchona cultivation in Darjeeling, in regard to his experience of
cultivation and alkaloid manufacture, that at our first meeting we resolved to
request that Dr. Klug might be permitted to attend to give evidenée on the subjects
-necessary to our deliberafons. Dr. King arrived at Ootacamund on the 1st August,
"and his evidence will he fo Fan Agpendlx A. The Committee desire to acknow-.
ledge their obligation v.- .. -7 Government in placing Dr. King’s services
temporarily at their dispos. - 1ch indebted to that gentleman for the
valuable information he has comuru .- ~ hem, :
4. As stated by the Government ot . 78in_object which the Govern-
ment had in view in the.‘establishment.of cin. . plantations in India was to afford l

. the people, of the country a cheap febrifuge. , }

...La produce a cheap manufactured article the raw material must, first, be obtain- |-

. B a low price ; secondly, the process of manufacture must be inexpensive and
- exhaustive ; lastly, the product must be efficient and economical in use,

. ;'TheBe elementary facts were clearly seen by Mr. Broughton, but his’ factory
had®o be discontinued, for though its amorphous quinine was thoroughly efficient,

the bark supplied to it was costly and the method of manufacture did not prove
exhanigtive 1n practice. : oL '

*: 5.Wa have now to considér by the light of: further experience here and
elsewhere whether any of the elementary conditions have so aitéred as to give a

- .reasonable hope that the philanthropic intentions. of Government are likely to meet

7 with their best fulfilment by the resumption of local manufacture.

" “*@. "Thé course of inquiry necessitates our reviéwing the condition and *'ﬁ“m;épe&s
. of the Government plantations in this Presidency and in that of Bengal, where-local

g

a5

manufacture has for some time been practised. ~ .- ,

. 7. Th regard to the Nilgiri plantations’ Captain C. Walker's recent report '

furnishes foffhe first time clear statistical details, and we have supplemented these
. by personal inquiries and inspections. :
» . The materials we have collected aré plaged as appendices to thig report for
."convenience of réferenc&agd the correction of our conclusions, ¥

A
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8. The points in regard to which the Committee is specially desired to offer
opinions are— 4 .

(2) The possibility of locally manufacturing 2 drug that shall be cot{nmer};
cially and chemically an economical production, while of suc
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 rej?soilablle (Sois;.o logist

intment of a local Qu .

gi)) ?[‘11112 ZZilgli)geration 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. Tt will be convenient to consider the subjects in the order above stated.

(a) ¢ The possibility of locally manufacturing a drug that .gh.a,ll be commer-
cially and chemically an economical production, while of such wmedicinal value as to
Justify its cost.”

10. At the outset of our inquiry we were met by the statement that the

roblem 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 Rgpees 20 per
pound, or about one-fourth 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 appoinbed.

under G.0., No. 759, of the 22nd June 1874. ) )

’ This Committee had the advantage of conferring with Messrs. Broughton and
Mclvor 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 Committee have - - o D challenged, nor, so
far as we are aware, have they ever been nn!'- .1 Secretary of State in

ecti ith the revival of the questir- sasuufacture. _
connIt zg:svgmwn by the Commit&v a0 0% 1b. of mixed alkaloid produced
under Mr. Broughton’s superi- .  .1.-1871-72 and 1872.73) had in the net

value of bark and expenses ¢ .atacture (not including any portion of
Mr. Broughton’s salary) cost the “.overnment £ 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 Goyemment
was actually paying more for an inferior article than for the most expensive of all
the preparations of cinchona bark (paragraphs 18 to 25). It wag further demon-
strated that the commercial value of the 4453 1b. of mixed alkaloids, as produced by
Mr. Broughton, was not more than £ 1,483, while the actual cost of production-‘Wwas
not less than £3,080 (paragraph 30). It was shown, moreover, that for the actual
expenditure in the local production of 445§ lb. of mixed alkaloid, the Government
might have purchased in Europe at current prices in the open market, inclusive of
all charges of transport, duty, &c., either 1,233 b, of sulphate of cinchonidine, or
2,055 Ib. of sulphate of cinchonine, by which means, for the same money expended
in 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 Anpas) per pound
of dry bark ; but when examined before the Committee of 1874, Mr. MéIvor had to
admit (paragraphs 61 to 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 again 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 regard 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 first instance, 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 entiré 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 Nilgiri 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, showing a balance '
of charges of Rupees 11,22,116-15-6 or an outlay of about Rupees 1,323 per acre

of the cultivated area* of the estates. This capital account includes all expen-
diture on unremunerative experiments, such as the cultivation at Mailkonda, with

balance of interest on yearly outlay calculated at 43 per cent. The following
figures show the past cost of bark production :— '

Year. Charges, | Intorest. | Total [Amonntof Bariq Cost per

RS. A. P.

1875-76 ... .| 44,657 | 49,018 93,675 65170 | 1 5 ¢

1876.77 ... .| 70875 | 50,495 | 121370 | 1,03341 | 1 2 9

1877.78 ... .| 68031 | 53645 | 121676 | 138807 | 014 0
.M.\‘a

The estates are proﬁ‘am Apw . full bearing, and considering the present age
of the trees, it seems to us mot¥:than doubtful whether the estimated 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 than has
lately been practised. We do not think it probable that the estates will in their
present state yield more than 200,000 b. of bark yearly (unless some radical
chagges are made in the management of the plantations).

17. If the balance of receipts be applied to the reduction of the capital account,
the annual charges for interest will be lessened, and alsg the proportionate cost
of production. If, then, we take the average ofethe working charges and the
interest on Rupees 6,00,000 capital, instead of on the present capital account,
aud assume that after 1878.79 the yield of the plantations will not be less
than 200,0001b. of bark annnally, the cost to Government of producing bark on
the Nilgiri estates will in the future be about 7 Annas per 1b. These charges

will diminish year by year if the principle of setting the profits of each year to
‘he diminution of the capital account be accepted, so that five or six years hence
t may be hoped that the capital account will be extinguished, and the yearly
tharges of cultivation and harvesting would then represent the cost of production.
1 process of time, therefore, when the capital account + is extinguished, Government
Vilgiri bark may be produced and harvested for something like 4 Annas a pound.

-

* The area under Cinchona sccording to Captain Campbell Walker’s report¥%s 848'4 acres.
+ The Accountant-General in hig statement (Appendix E) shows net charges aginst the pstates of only Rupees
06,683 up to 1876.77. In the following yesr 1877.78 the proceeds of crop sales was £33231. Against this will

Z?nltl(:io‘;:ofsz:;in t&:.he yoarly charges for 1877.78, and the balance, upwards of two Iakhs, goes as shown above ta
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18. We have seen that so far as the Nilgiri estates are concerned, the cost of
the dry bark on the spot, excluding all charges for packing and carriage to ports of
shipment, has in past years been not less than Rupee 1-2-7 per lb., very different
figures from the estimate of Mr. Mclvor of 4 Annas per lb., on which the Madras
Government hoped to be able to extract the mixed alkaloids at a cost of 1 Rupee
per ounce.

19. We wish to note here that cultivation of cinchonas on the.Nilgiris being
entirely experimental in the first instance, was necessarily more costly than it w:ould
have been if there had been any experience to guide the operations. Private
individuals have largely availed themselves of the experience acquired by means of,
the Government experimental culture, and no doubt will be able to produce bark at
a lower expenditure of capital in the cultivation. But potwithstanding the costly
character of the cultivation, the yield of barks from the Nilgiri estates will, if
sent to England for sale, very soon have repaid every rupee expended on the
experiment ; and the financial results have been such as to lead to a very consider-
able development of private enterprise in cinchona culture both in Southern India
and Ceylon. Costly as the cultivation has been, the realised value of the produce
of the estates for the last two years, after ‘deducting all charges and interest on
capital outstanding in 1875-76, has been sufficient to return an average annual
dividend of twenty-four and half per cent. .

20. It seems to be clear from Captain Campbell Walker’s report, and from the
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 to this matter, the amount of

ebrifuge material available for Government uses will not greatly increase. Trees
re constantly dying out, and to keep the estates in fair order they should be
promptly replaced, and every vacant spot of ground planted.

21. Cost of Production of Bark in Sikkim.—The Sikkim estates up to 1875,
according to Dr. King, consisted of 1,762 acres under cultivation. Smce then new
estates have been planted, making the total area now under cultivation 2,124 acres.
The planting eperations on a large scale were commenced only in 1867. The
capital accounts of the new estates are kept distinet. Up to 1875 the total

yexpenditure, including interest at 4 per cent., had been Rupees 7,62,487, which,

*spread over 1,762 acres, amounted to Rupees 427 per acre. As, however, in the

" Madras capital account interest on outlay has been calculated at 45 per cent., we
have thought it right, for purposes of comparison, to make the necessary alterations
in Dr. King’s figures. In this way we make the total outlay up to 1874.75
Rupees 7,82,217 or 443 per acre.

22. Some portion of the expenditure in Darjeeling, like that of the Nilgiris,
was of an experimental nature, and included outlay on abandoned sites ; and the
Accountant-General of Bengal fixed the capital account of the present estates at the
end of the official year 1874-75 at Rupees 3,50,000, but this amount was obviously
inaccurate in regard to the actual cost of the experimental culture to Government,
and any calculations in regard to the cost of production would be fallacious that
did not include total charges and accruing interest. The following statement
shows the actual cost of production of bark at Darjeeling :—

kS nterest of
Year. Charges. ICa.pital at Total. Bark Crop. Cf,)zzsg‘r
4} per cent.
RS, R8. R8. LB. RS. A. P,
1875.76 .| 42,937 35,199 78136 | 211,931 | 0 5 10
1876-77 . 49,5639 37,223 86,762 207,781 0 6 8
1877.78 57,900 39,647 97,547 345,000 0 4.6

23. Tt will be seen that the cost of production of bark in Darjeeling has been
very much less than on the Nilgiris. Nearly the whole of the cultivation in
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Darjeeling is of tihe red bark (suecirubra), which grows very freely there, but
contains so small a quantity of quinine that manufacturers do not care to use it.
The erown barks (C. officinalis) which thrive so well on the Nilgiris, and which
yield bark fetching ‘the highest prices, have completely failed there. The only
quinine-yielding plants are two or three kinds of €. calisaya, which, according to
Dr. King, are propagated with difficulty, and a robust hybrid, which promises to be
a good q'uinine yielder. ) '

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

25. The greater yield of bark from the Darjeeling estates is due partly to the
difference in the methods of cropping and partly to closer planting. At Darjeeling
the trees of eight years of age and upwards are entirely uprooted, and the land so
cleared planted anew. Coppicing also is resorted to experimentally, and Dr. King
in his evidence is inclined to regard this method of cropping as the one that may
hereafter yield the best results. Thereis no experience yet to show how land that
has had the trees uprooted will bear a second or third crop. Dr. King states :—

“ Replanting the same land with red barks the same year as red barks have been uprooted,

results in many death vacancies. 1 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.” (Q. 14).

w t is evident from this statement that the calculated yield of the yearly bark:
: “erop of 366,000 1b. may, after a few years, if the uprooting is practised for the

major part of the crop, fail to be realised, except from the continued opening of
néw estates.

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

27. In regard to local extraction of the bark alkaloids, Mr. Broughton’s work
on the Nilgiris ceased from the end of 1874, as the Madras Government came to the
conclusion that it could not be profitably conducted ; but since that date the Bengal
plantations have yielded considerable experience which it is necessary to review.

28. Under the direction of Mr. Wood, the Quinologist to the Bengal Govern-
ment, a temporary manufacturing establishment was organised on the Sikkim
plantations in 1875, and from that time to the present nearly the whole of the
produce of the estates has been worked up into amorphous alkaloid, which has been -
1ssued for hospital use and sold to the public under the name of “ Government
cinchona febrifuge.” The process adopted by Mr. Wood was not. the same as that
of Mr. Broughton. Mr. Broughton boiled the fresh bark in dilute acid, while Mr.
Wood adopted a process of cold extraction from the dried bark. The nature of the
product in both cases was essentially the same. In Mr. Broughton’s process he
failed to recover, on a manufacturing scale, more than 64 per cent. of the total
alkaloids. Mr. Wood in his first two years of manufacture did not recover 50 per
cent. of the alkaloids present in the bark operated on, but in the third year a return
of spmewhat above 50 per cent. was obtained. We now learn from Dr. King that

~1in view of these unsatisfactory results proposals were made in 1875 to the Bengal

Government to establish a regular factory in Caleutta with steam-power, improved
apparatus, and skilled superintendence, as experiments had shown that with proper

appliances seven-eighths of the alkaloids present could be obtained on a manufactur-

. 4 Y



6 CINCHONA COMMITTEE'S REPORT.

ing scale. Up to the present time, however, by the process of cold extraction and
without a regular plant and skilled labor, these results have not been obtained,
and about one-half of the precious constituents of the bark operated on have been
lost to the world. . , .

29. The following results have been obtained by Mr. Wood in manufacture
from bark calculated to contain 4 per cent. of alkaloid :—

|
Outturn of i Percentage of
Year. Bark used. Alkaloid. l Alkaloid.

b | b .

187576 .. .| 107,130 1,987 E

1876-77 190,798 3,750 191

1877-78 vee o 239,680 5,305% ‘ 23
Total .| 537,08 ‘ LIy | 20

The actual cost of the febrifuge, according to our calculations of the cost of
production of bark, has been as follows :—

Value of Manufact Price per : ~
alue o anufactur- , )
Year. Bark. ing Charges. Total. of lf‘é)l‘)lx:'l?uge.

RS. A, P. RS. RS. A P.'| RS, A P.| -
1875-76 .| £9,057 13 0 6,920 45977 13 0123 2 38 e
1876-77 .| 79409 2 8| 159234 | 04,733 2 8|25 4 2
1877-78 ..l 67,410 0 O 19,008 86,418 0 016 0 3

Mean cost of manufacturing alkaloid ... 20 6 5

30. A few observations are necessary in regard to these figures. The Bengal
experience has entirely confirmed the opinion of the Committee in 1874 as to the
unprofitable character of alkaloid manufactl}re by crude_ processes aI}d appliances.
Mr. Broughton’s process was especially designed for doing away with expensive
apparatus and skilled labor, and he recovered only 64 per cent. of the total alkaloi(_is.
The remaining 36 per cent. was lost in manufacture. Mr. Wood’s process, with
simpler appliances, has in the three 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 lb. 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.
It is only fair to Mr. Wood to note that he estimates when the Calcutta factory 1is
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 calculation it is
assumed that the bark will not cost more than 31 Annas per pound to grow aqd
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 ag < Government cin-
chona febrifuge,” according to Mr. Wood, is stated to have a tolerably uniform
composition of—
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Qnuinine (crystallisable) s ves v 155
Cinchonine . wes e e . 335
Cinchonidine ... e e - 200
Amorphous alkaloid (uncrystallisable) ves . o 1770
Coloring matter, &c. ... 50

1000

*

It is issued in the form of an almost white powder, very light and flocculent,
with a somewhat unpleasant aromatic odor® and 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

- ments have been made by

of acid will make an absolutely clear solution. The Chemical Examiner 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 lb. tins, and is advertised for public sale
at Rupees 20 per Ib. 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 Ib. were bought by the public from st April to the 31st August 13877, and
the demand wad said to {%:e increasing. In Bengal and Northern India arrange-
e Surgeon-General, Caloutta, to substitute 75 per cent.
of the sulphato of quinine formerly supplied to the Native Army and Civil Hospi-
tals by au 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 colleetion 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 febrifuge power; that sulphate of quinidine
was quite equal to quinine in therapeutic value, and sulphate of cinchonidine very
nearly so; and that sulphate of cinchonine, while possessing 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 testsbeen proved
to possess the power of curing malarious fevers, and if the cinchona bark itself
possesses the same property, it is a natural inference that the associated alkaloids,
as they exist in the bark, must have a similar effect. The caveful 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 the fact that the chemical constituents of the

febrifuge are identical with alkaloids which, in their separated condition, have been
proved to be good febrifuges.

36. It is a fact not generally known that np to a recent date the medical
profession throughout the world had been using not a pure sulphate of quinine, but a
sulphate of the several alkaloids, including cinchonine and cinchonidine, as the
existed nggrally in the various barks used by quinine manufacturers. Tt was only
on the ptcation of the British Pharmacopoeia that the test of the solubility of



8 CINCHONA COMMITTEE’S REPORT.

quinine in ether was given as the distinctive mark of a pure quinine. As nobody
questioned the efficacy of the mixed sulphates of cinchona alkaloids from 1820 to
1865, it is reasonable to conclude that they were practically of equal value with the
pure sulphate of quinine enforced on manufacturers by the ¢ purity test’ of the
Pharmacopceia. .

*  37. But while admitting the medicinal value of amorphous cinchona alkaloids
as prepared by Messrs. Broughton and Wood, it is quite certain that there are
practical inconveniences in populariging the use of a febrifuge in this form. These
are—

(1) The insolubility 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. .

(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 lime-juice or
tama.rmd, the only acids likely to be found in native bazaars, but owing to the
physical properties of the powder it is not easy to mix with fluids, unless there bo
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 the
uncrystallisable alkuloid present, which is apparentlg more irritant and disagreeable
than the alkaloids which are convertible into crystalline salts.

40. The Commijctee appointed by the Bengal Government to consider eertain
matters connected with the Government cinchona febrifuge, say :(—

“We are unanimously of opinion that although the cinchona febrifuge issned hy the
Grovernment Quinologist is, in its present form, a preparation of great efficacy in the cure of
malarious fever, yet it does in certain cascs cause some amount of nausea and vomiting. We
believe that to a great extent these unpleasant symptoms have arisen from errors 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 dated 27th July 1877.)

41. This Committee apparently agreed in the main with the Nilgiri Committe
of 1874, who reported :— y agr g mittce

“In our opinion, if local manufacture is to be carried on at all, an attempt should be
made to obtain crystalline salts of cinchona alkaloids. * *  We are certain that medical
officers would prefer to fise mixed sulphates to the present amorphous powder. * * It
would be a work of time to popularise a preparation of cinchona alkaloids which stops short of the
crystalline form.” (Paragraphs 57 and 58).

42. We note here that Dr. King and Mr. Wood are members of the Calcutta
Committee still deliberating on this question, and that the Committee has
recommende‘h? trial, by competent observers, of the following mixture of crystalline
salts of the alkaloids before determining the ultimate form which local manufacture
in Bengal is to assume:—

Bulphate of quinine oo e« 4 parts,
Do.. of cinchonidine . '
Do. of cinchonine . e 9

”

and we understand that experiments are now in progress with the above mixture.
We believe from all antecedent facts in reference to these several preparations
that there can be no reasonable doubt as to the efficacy of the mixture, and its
entire suitableness either for the medical institutions of the country or for general
use by the native public. In appearance and taste such a mixture would be
undistinguishable from ordinary quinine as sold in the shops, and as the combination
pretty nearly represents the actual proportion of alkaloids in natural red barks,
divested of all nauseating principles (unless cinchonine is considered a nauseating
component), it should be not only effective, but popular with all classes.

43. We have now to see what the commercial value of such a mi*e would
be. Prices of quinine have been ranging very high in 1877 owing to thé‘increased
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emand caused by the Russo-Turkish war, but these high prices are now falling.
The latest prices charged in the Home invoices (1877) to the Madras Government,
vith 20 per cent. addedsfor freight and ¢ charges,” have been taken in the following
alculation :— v

RS. A. RS, A,
4 Ib. of sulphate of quinine (bleached) -.. . @ 79 4 = 317 0
81b. of do. of cinchonidine e 0 21 0 = 168 0
01b. of do. of cinchonine e 5, 6 0 = 54 O
21 1b. mixed sulphates ey, 2510 = 539 0

The mixed sulphates thus prepared would last year have cost Rupees 25-10-0
ser 1b., but as quinine has now fallen considerably 1n value, and as 20 per cent. is
00 high a proportion for actual ¢ charges,” it is probable that any wholesale
nanufacturer of alkaloids would undertake to mix and deliver the above preparation
it the Indian Presidency towns at a cost of from 20 to 22 Rupees a pound, varying
vith the market value of quinine. The actual price of such a mixture might be
iecurately ascertained by calling for tenders for, say, 100 lbs. for experimental use.

44. The cost of mixed sulphates and amorphous alkaloid of European

nanufacture, in the proportion of the composition of the Bengal Government
‘ebrifuge, would be as follows :— :

: RS. A. P

155 parts of a 1b. quinine snlphate w 12 4 0
335 do. cinchonine sulphate 2 0 1
29-0 do. cinchonidine sulphate 6 1 6
17:0 do- amorphous 010 10
* Total ... 21 0 5

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

46. In regard to the resumption of local manufacture of a febrifuge similar to
Mr. Wood’s we see no economy or advantage, while a stable and efficient prepara-
tion like the sulphate of cinchonidine can be obtained from the European manufac-
turers for less than Rupees 20 a pdund. i .

In nine-tenths of the fever cases of India cinchonidine is just as efficient as
quinine, while it is barely one-fourth of the cgst; and, as a matter of economy, we
believe it will be cheaper to sell our Nilgiri barks as heretofore in the open
market, and to buy in the same way all the cinchona alkaloids required for the use
of the public service and the poor, to whom it may be necessary to issue febrifuges
gratuitously.

47. 1t has been objected that with a steady demand for cinchonidine and
cinchonine prices are likely to rise. 'We do not attach much force to the objection,
because, in our opinion, with a steady demand for these alkaloids, manufacturers
will utilise barks that produce them, and we have no doubt that the supply will keep
pace with the demand. This appears to be the opinion of Mr. Howard also, who, as
a practical manufacturer of alkaloids, is entitled to a hearing on this question.

48. The Surgeon-General, Indian Medical Department, Madras, has intimated
to us that he is prepared to substitute the sulphates of the cheaper alkaloids, or a
mixture of them, to the extent of 75 per cent. of his average issues of quinine, but
that he is not prepared to accept the amorphous febrifuge of Bengal to that extent,
while the objections to it as shown by experience of its nauseating effects continue.

49. We observe also that the Surgeon-General of British Troops in Bengal is
unwilling to press the use of locally prepared alkaloids and cinchonidine on the
officers of his department, * until their efficacy has received more complete
affirmation.” The report on their use in British hospitals was said to be of an
“ unfavorable character,” ' :

3
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50. In regard to the resumption of local manufacture, we have taken int_o
account the fact that while Mr. Broughton was absent on leave in 1874, a consi-
derable quantity of alkaloid was spoilt by unskilful extractign, and that the process
is one that cannot apparently be safely left to untrained superintendence. 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 re(;l ba:rk
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 Sccretary 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 febrifuge
in Bengal under the supervision of Mr. Wood, whose process, it is understood, is
more economical than that followed by Mr. Broughton; * * and also,
whether it would not be advisable for Mr. Wood to manufacture quinine itself
from the Nilgiri crown bark (officinalis), which is understood to be very rich in that
alkaloid.” :

52. In regard to the first suggestion, we are of opiriion that Mr. Wood’s tenta-
tive manufacture at Sikkim is proved not only to be less economical, but more waste-
ful of alkaloid than Mr. Broughton’s; and that as Nilgiri red barks, which are
obtained by mossing and renewal, fetch an exceedingly good price in the market,
greater economy would result by selling the barks at their market value and
buying the necessary alkaloids required by the Madras Government by public
tender. The cost of packing, land carriage, and freight of bark to Caleutta would
be very nearly equal to the cost of transport to the London market.

93. In regard to the second suggestion that Mr. Wood should prepare quinine
from the Nilgiri crown barks, we may remark that until Mr. Wood has had
some experience of the production of crystalline salts of cinchona barks in the
factory at Calcutta, it 1s not at all probable that he would be able to utilise
economically and profitably the crown barks of the N ilgiri plantations. The
preparation of a pure and definite alkaloid, Mr. Wood states, * would be a highly
technical and somewhat complicated process, requiring the regular personal super-
vision of a skilled chemist, having some experience in such operations. A heavy
expenditure for apparatus, &c., would be neccssary at the outset, and the permanent
success of the undertaking would much depend on the power of securing a conti-
nuity in the system of supervision and centrol. .* % Tt may result, therefore, that
it would be more practicable to obtain a pure alkaloid of succirubra origin, by
selling our best bark and utilising the branch bark that would not pay for exporta-
tion in the production of the present febrifuge.”

54. But our present objection to the manipulation of our crown barks in Bengal
is that there is no factory, plant or appliances, available for the production of pure
alkaloidal salts, and that working with crude apparatus, as in Sikkim, results in
enormous waste of material., It has yet, moreover, to be demonstrated that manu-
facturing operations, with skilled labor and appliances, can be economically conducted
in India. Mr. Wood seems by no means sanguine on this point. Inasmuch as some
three-eighths of the constituents of bark have been lost to the world, it has still to be
shown that it 1is possible for Government to work up in India the raw ‘material in
an exhaustive manner, and at a proportionately small increase of cost.

55. We are of opinion, therefore, that neither of the suggestions of the Govern-
ment of India can be at present adopted as regards Nilgiri barks without
sacrifice of valuable produce and incommensurate results in outturn, and that the
manufacturing operations for the production of crystalline salts can be conducted
cheaper and more satisfactorily in England than inIndia. The Bengal Government
are able to produce a considerable harvest of bark of inforior commercial value
which it would not be remunerative to send to Eurpean markets. The Nilgiri
barks, on the other hand, are of high value and remunerative to exporters, and their
realised value in the home market would permit Government to purchase largely and
economically the febrifuge alkaloids of European manufacture required for use in

India.

‘no simple preparation of cinchona bark will ever
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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
commercial principles. . We are disposed to consider this plan of procedure not only

. free of objection in itself, but as having contributed more than any other circum-

stance to the embarkation of private enterprise and capital in the cultivation of

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 barks is so well established that they are

keenly competed for by the European manufacturers of alkaloids ; they have steadily

lheld the first place in the London 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 take place.

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 demonstrating 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 regulating
the supply of bark and reducing the price of alkaloids, not for India only, but for the
whole world. W 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 N ilgiri
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 N ilgiris 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 crystallisable 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 & 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 crude alkaloids.

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

59. In regard to this branch of our labors, we are unanimously of *opinion that

10 S| 2 : 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 unsuitableness of
the bark preparatious for general use are not far to seek. If the preparations are
of a simple character, the hulk of the medicine, as in powder, is objectionable, and
infusions and decoctions quickly spoil. If spirituous tinctures or cxtracts 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 conclusions 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, w.n., 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. In regard to the economical use of such a preparation Dr. Bidie
has made some observations in Appendix B.

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

61. As we have given our views adverscly 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 cropped 1n
various ways, and it would be convenient to the superintendent that some gentle-
man of established reputation, such as Dr. Paul, President of the Pharmacecutical
Society, should be appeinted by the Home Government as chemical veferee 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 areca planted in surviving trees, and these are
much fewer than the numbers hitherto estimated as existing. "It is quite evident
that in the last few years the replanting of vacant ground has not been carried out
so actively as it should have been, and to maintain the efficiency of the plantations
we are of opinion that a responsible superintendent, thoroughly trained in the theory
and practice of scientific gardening, should be at once placed 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 are many things yet
to be done, which only a Government anxious to increase the productive resources
of its country can undertake. On the Nilgiri plantations two species of cinchiona
have been successfully introduced, the red and _crown_barks ; but the culture of the
yellow barks (calisayas) has practically failed on the Government estates, and for thié
and other species, the proper locality, soil, and climate have yet to be found by
actual experiment. Some notes on (. calisaya culture will be found in Appendix (j.}

63. Experience has also shown that certain varieties of the red and crown barks.
are better growers and freer alkaloid producers than others, and natural hybridisatior,

has produced forms of plants which in habit of growth surpass any of the distinct
species, while some of these have proved to be remarkably prolific in alkaloids.

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

“ We would advise that the whole question of artificial hybridisation of promising specie;
should be carefully worked out by the superintendent and quinologist in intimate communi.
cation.” .
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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 in 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. * * 8o soon as our plants flowered, or carly in the
spring of 1865, I 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, Ppossessing remark-
able vigor of growth, were sclected, and the weakly growing plants destroyed. The selected
varieties were planted here and there in every way, soil, exposure, and elevation available. Uunder
all these conditions our new seedlings maintained that remarkable vigor of growth which at first
distinguished them. * *  Circumstances soon arosec which clearly indicated that under
certain conditions these seedlings produced a bark of great value. * * Evidence was also clear
that in these vigorous 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. McIvor did in the
way of experiment in hybridisation, not a single line has becn 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 artificial crossing 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 iusist 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, and that Government alone
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 vdrieties 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, should be made 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 he,
Sir,
Your most obedient servants,
(Signed) R. W. BARLOW, Dresident,
( » ) W. R. CORNISH, r.r.c.s.,

( » ) G. BIDIE, a.n, }MI”IH{)(")‘S.
( 5 ) L. A. CAMPBELL,
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APPENDIX A.

Questionserelating to Cinehona Cultivation put to Dr. Kix by the Cinchona
o Committee, and his Replies thereto.

FINANCIAL.

Question.

1. What is the approximate avea of the
cinchona estates in Bengal bcl(mgmg to Gov-
ernwent 7

2. It is observed that you had 2,691,600
plants permanently planted out on the 31t
March 1877. as the number of trees heen
arrived at by actual census, or from annual
record of plants taken from the nurseries for
the permanent plantations ?

Aunswer,

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
(hase measurenient) to be 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 Leen
applied for by me, but T Delieve 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.” But 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,
since 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 ecapricious in
growth as cinchona, it would be foolish to
pretend to perfect accuracy. The calenla-
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 measuye.
ment, which in Sikkim averages 15 per cent, less
than surface. There is thus always a margin
of 15 per cent. against our original caloulation
and in favor of accuracy,

5
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Quest ion.

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
plantations will be very valuable to the
Committee.

4. In your report for 1875-76 you give the
capital account of the Bengal plantations on
the Ist April 1875 at Rupees 3,50,000 as
settled by the Aeccountant-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 which the capital
account has been made up.

9. 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,
as has been done in the case of the Neilgherry

, plantatlons.. 1f 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 statemient to
be prepared, as has been done for the Neilgherry
plantations, with accumulating interest calcu-
lated at 44 per cent. ?

Answor.

3. In Sikkim a percentage (varying with soil,
esposure, and season of planting) of newly
plunted 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 eccur 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 1874-79,
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

[ )
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Question. Ansicer.

Annnal  Erpenditure on Government Ginchona
Plantations, Bengal, from the beginning to 31st
March 1875, All Charges are included and
annual Interest added at 4 per cent. per annum.

been planted out during the year.
nation of my last four annual reports shows
the quantity of nursery stock available for this

parpose during each year.
the form of a table: —

An exami-

I put the figures in

Nursery Stock of Sucerrubra, Stkkim Plantation.

|
. Put into perma. \ "y
Yo 1 ":i\:l']lti):](; of (et Plantation A"'i].ll';.]’l"' for
car. PesImunE during the g

the Yeur. Yeur, vacancies.
1873-7¢ .. 417,000 217,000 170,000
1874.75 475,000 310,000 165,000
1875-76 235,000 None. 235,000
1876-77 630,000 406,600 243,400

4and 5. These questions are so closcly related
answered

that they may be conveniently

together.

In my report for 1875-7G tho capital of the
plantation then being worked for crop was put
down at Rupees 3,50,000, that heing the sum
fixed by the Accountant-General for Bengal, after
an examination of the accounts, as the proportion

of total cinchona expenditure fairly chargeable
against that part of the plantation if 1t 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 DBengal plantations from
their commencement to 8lst March 1875, in
which aunual interest on capital is calculated
at the rate of 4 per cent. (that being the rate
fixed by the Government of Bengul). This
statement includes, I believe, every possible
charge against cinchona in  Bengal, viz,
expenditure on abandoned nurseries and
propagating-houses, bungalows and roads at
Sinchul, Lebong and Rungyroon in Sikkim and
at Nunklow in the Xhasia Ilills, and of course
the total expenditure on the existing plantations
of Rungbee, Rishap, Mungpoo, and (as far as it
was in existence during 1875) also of the
Sittong plantation. The latter®includes cost of
bridges, roads, bungalows, godowns and the
like, and also the total expenditure on quinology
and factory. The receipts for sale of plants, &e.,
during the period (amounting to about Rs.
8,000) are not taken credit for in the statement.

Year. RS. RS.
1861-62 ee .. 4,318
1862-63 .. 10,274
Previchs .. .. 4,318 } 14,764
Interest .. . 172
1863-64 ve oo 12,243
Previous .. .. 14,764 27,597
Interest .. o 590
1864-65 .. .. 81,057
Previous .. . 27,597 60,658
Interest .. . 1,104
1865-66 .o . 54,131
Previous .. . 60,658 g 1,17,215
. Interest 2,426
1866-67 .. 50,862
Previous ., .o L,17,215 0,1,72,765
Interest .. . 4,688
1867-68 . .. 88,615
Previous .. . 1,72,765 } 2,38,290
Interest .. . 6,910
1868-69 . oo 71,052
Previous .. . 2,838,290 ; 3,18,873
Tuterest .., . 9,531
1869-70 .. 50,522
Previous .. . 3,18,873 s 3,82,149
Interest .o 12,754 )
1870-71 . 53,002
Previous .. .. 3,82,149 1 4,50,438
Interest . 15,285
1871-72 .. 51,826
Previous .. .. 4,50,435 ; 5,20,278
. Interest . . 18,017
1872-73 . .. 50,362
Previous . .. 5,20,278 } 5,91,451
Interest .. . 20,811
1873-74 . . 60,471
Previous .. .. 5,91,451 ) 6,75,580
Interest . 23,658 ;
1874-75 .. 60,280
Previous .. .. 6,75,580 } 7,62,487
Intorest 26,627

6. The object of this enquiry is to ascertain
the economy or otherwise of the local manu-
facture of alkaloids; and, to arrive at any
definite conclusion, the actual cost of raw
material both in Bengal and Madras must be
ascertained as nearly as possible. You will
see therefore that there must be uniformity in
the mode of preparation of the capital accounts,
and in the rates of interest on balance of
charges, otherwisc the data for the calculation of
the cost of production of bark in the two Gov-
ernment experiments are unrelinble. A state-
ment prepared by the Accountant-General
showing the mode of preparation of the capital

accounts of the Neilgherry estates will be placed
at your disposal.

The total expenditure, with interest up to
Slst March 1875, was thus in round numbers
7} lakhs; the drea by survey was 1,762 acres,
and the cost per agre was therefore, as near as

may be, Rs. 4335
6. According to an estimate submitted by

Mr. Wood in June 1875, the annual yield of
the plantation would thenceforth be 366,000 Ib.
of dry bark, which, allowing for accumulated
interest at 4 per cent. on a capital of 74 lakhs,
and adding annual working expenses, it would
cost 3} 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 caleulation 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 toits full producing
power, both by taking the full estimated crop
and by couverting the whole of that crop into
cinchona febrifuge by a manufacturing process
by which, out of bark containing on an averago
4 per cent. of total alkaloids, 3} per cent. of
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Answer.

febrifuge  should be extracted. Mr. Woold
estimated that, worked 1n this way, the annual
outturn of febrifuge would be 12,810 1b. and
the net cost (including bark at 34 Aunas per 1,
quinologist’s  pay, and all manufacturing
charges) would be Rupees 11 As. 9 per _“).
We further proposed to divide t]nf total ein-
chona expenditure into two purts, viz., (;u) into
charges aguainst eapital, which should include
the cost of new extensions, additions to perma-
nent buildings, &e., and (h) in.to working
expenses, under which slm.uhl Le nu'l'uded all
expenditure on the plantation not debifable to
capital, and all expenditure on quinology and
factory. It was 1)rop()scd. to add the annual
capital charges to the capital account, and to
debit the charges under (4) against the annual
outturn of the plantation;in other words, to
charge them against erop.  ¥or reasons which
need not be entered on here, the scheme of worl-
ing up to full powerin both ways has not yet been
fully carried out, but the mode of dealing
with the annual expenditure has heen u(lnl)tml
as proposed, and from the year 1875-7¢ on-
ward the annual expenditure has been divided
into eapital expenditure and working expenses :
the subsequent finaneial hist ory of the planta-
tion must therefore be viewed in the hght of
this fact.

The medical profession in Bengal not having
made up their minds in 1875 as {o whethoer
they were to aceept thecinchona febri fuge in lieu
of quinine, Government did not feel warranted
in committing themselves to the expenditure
necessary for the erection of an efticient factory
in Cualeutta as had been recommended by Mr.
Wood and myself. It was therefore decided not
to bring into immediate operation the scheme
for working the plantation to its full power,
but it was decided to continue in its stead and
in the meantime, a rough manufacturing
process which had been begun on the planta.
tion as a tentative measure, and which could
be carried out at aminimuni of cost, but by which
only about half the alkaloid could be extracted
from the bark. Although the demand for
febrifuge has steadily increased, this state of
things has gone on until now, and we are now
working on a large scale a process which was
originally suggested as @ mere make-shift. It

- was further decided to regulate the crop of

bark to be taken annually, not by the natural
capabilities of the plantation, but by the amount
which the quinologist might require to use up
in order to meet the current demand for febri-
fuge. Dun'ng last year the Surgeon-General
for Bengal decided on the substitution of
cinchona febrifuge to the extent of 75 per cent.
on all indents for quinine, and Government are
now accordingly taking active steps for tho
erection of a factory in Caleutta, in which the
whole annual crop of the plantation can be
worked up by a process by which at least seven-
cighths of the contained alkaloid shall be
extracted as febrifuge. As soon as this factory
is complete, we shall be ready to work the
plantation to its full rate of production, which,
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Question.

7. The statement in paragraph 7 of your
report for 1875-76, that the cost of the bark
produced in Bengal, including interest at 4 per
cent. on the capital account, was only seven
pence and one-eighth sterling per pound, will
require consideration in reference to the mode
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.

Answer.

owing to extension of acreage, has in the mean-
time increased from 366,000 Ib. of dry bark
per annum to & considerably larger amount.

7. In my Annual Report for 1875-76 the
cost per pound of the bark crop 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 8,50,000, 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 been worked
to the full of its producing power, the price of
the bark would (including 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, 50 as to show the cost per pound of
the bark crop of that year.

Bs. BS.
Year 1875-76, capital expended 9,777

Previous «v .o 17,62,487 5 8,02,764
Interest ee o 30,500
Do. 1876-77 e he e 16,648

Previous <o .. 8,02,764 ; 8,51,523
Interest e .. 82,111
Do. 1877-78 10,212

Provious .. .. 8,51,523 {895 796
Interest ee .. 34,061
The working expenses of the

Year 1877-78 were .. 57,900
The interest e .. 384,061

————

Rupees .. 91,961

The crop was 345,000 Ib.

345,000 1b. : 92000 Re. :: 1 1b
As. 4 P. 8 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.

v X =

Bark .. . o 92,000
Working expenses of manu- ’
facture ., . N 41,845
1,33,845

7,762 1b.: 1,33,845 Rs. : : blb.: 2 = Rs. 17.4,

If worked in the factory in Calcutta, 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 .. .. 92000
Carriage to Calcutts and
manufacturing expenses, 64,100
1,56,100
:11b. : 2= Re. 12-12,.
6

12,075 1b. : 1,56,000 Rs. :
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Question.

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 is 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 or assess-
ment, local survey, but will be glad to have
specific information on these points.

10. Would you be good enough to furnish a
statement showing the prices realized by Ben-
gal Red barks each year that any portion of
the crop has been sent home ; and also a state-
ment showing the amount that would have
been realized by the bark supplied to the
quinologist, if sent to England and sold there
year by year?

Answer.

8. In estimating the cost of the year’s crop in
my Annual Report for 1876-77, no charge is
made for interest, and the Aecountant—Genemlfs
proposed capital is not referred to for this
reason, that, in their Resolution on my report for
the previous year, in which I did calculate
interest on capital, Government expressly direct
that interest shall not in the meantime be
debited against the annual crop, but shall be
charged to capital account. Accepting the accu-
racy of the estimate that, when the plantation
is brought into full working, the cost per pound
of the bark (including interest from the begiuning)
will not exceed 3} Annas per pound, and unwill-
ing to delay the issue of a febrifuge for the
people at the price originally laid down by the
Government of India, the Bengal Government
decided that until the working plan already
alluded to shall be brought into force, the price
charged to the quinologist for bark made over .
to the factory shall not include interest, which /
shall instead be debited to capital account.

9. The plantation has not been debited with
the price of land, which, under Lord Canning’s
Waste Land Rules in force at the time it was
taken up, was Rupees 2-8 per acre in fee simple.

There is no annual assessment on fee simple
land.

The only tax levied in Sikkim is the road-
cess, which the plantation pays in cash.

Demarcation and survey charges are, I believe,
not included in the statement of expenditure
above given. The survey charges would
amount to 1 Rupee an acre.

If the Commission desire to include charges
under land rent, they ought to allow on the
other hand an annual sum for the management
of the forest and native cultivation 1n the
cinchona valley.

The cinchona establishment 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 Government land revenue levied on ryots
cultivating in the valley. A considerable
length of public roads is also kept up at the
expense of the plantation, and this would
r equire to be allowed for.

10. T am sorry I cannot answer this question,
as I have not the figures here showing the
rices got for some small consignments of our
Eark which were sent home some years ago. I
may however mention that, as far as I remem-
ber, the prices ran from 1s. to 2s. per pound.
No bark has been sent to London since 1872.
Rather than go on under-cropping the planta-
tion, I last year suggested to Government that
we should send 50,000 1b, home for sale; but
as we soon after extended our temporary
febrifuge factory at the plantation, I myself
asked Government to cancel my proposal, which
they accordingly did. It is in accordance with
the reiterated orders of the Secretary of State
and Government of India that the object which
we have all along kept in view is the issue
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Question .

11. You are aware of the average pro-
portion of alkaloids in your bark. Ilave 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, been
spent on producing the febrifuge manufactured
in any one year P

(b) for the money the bark used in the local
manufacture would have fetched in Europe ?

Answer.

of a cheap and efficient febrifuge and not the
realization of commereiul 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 hy-
products from the manufacture of quinine, and
there was little or no market for ¢hem 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, thesc have obtained an increased
value.

Cinchonidine and ecinchonine 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 mnot
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 caleulation 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 is made
from the same kind of bark, and s, in fect, 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 eost
Rupees 1,50,000 to land 60,000 oz. of quinetum,
and the saving by making febrifuge was there-
fore Rupees 57,555,

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

To produce 3,750 Ib. of febrifuge, 190,798 1p.
of bark were used. It costs 6d. to 84, sterling
to land bark in London. A feir average selling
price to allow for the Sikkim bark, consisting
so largely as it does of quill and root bark, would
be 2s. a pound.. Allowing on 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.

Ansuwer.

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 pay for our
bark. At the above rate 100 1lb. 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 o0z.) 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
1,43,069 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 tpresgmably
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 Ib.
.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 50, what is 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.
Ouly plants permanently planted out are given;
nursery stock is excluded.

Cin. suceirubra . . 3,286,000
., calisaya .. * 354,500 These are the only

species  actually
» 8D unnamed cultivated.

hybrid .. 21,000
These are mere relics
» Officinalis . 25,0600\ of past cultivation :
s micrantha . . 20,000< none of these threo
» Pakudiana ., 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 ; to
what extent these are the result of sporting, and
to what extent the result of hybridization, I am
not prepared to say. Ido nof myself know of a
single form of cinchona of which the exact
parentage is really known. Many forms are
set down as crosses betweem such and such
variations or species ; but the absolute origin of

. any such has not, as far ag I know, ever been

demonstrated.

As officinalis (condaminea) has been a failure
with us, I need say nothing about the value
of the barks of any of the varieties. The
variations of succirubra are found to beassocisted

* Since 31t March a number of the
uprooted. These will be deducted in next annus) return,

varieties of calisaya, which analysis showed to yield poor bark, have been
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Question,

3. Arc you of opinion that valuable varieties
may be produced by carcful hybridization ?

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

(@) Elevation, (c) Light,

() Exposure, (¢) Temperature,

- on the production of alkaloids in the bark of

the cinchona under your charge? If so, will
you kindly favor 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 amount and relative

roportions of the alkaloids in the cinchona
'Earks according to the ages of the trees ?

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

Aunsicer.

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

Of various forms of calisaye we have had
considerable experience in Sikkim,

Our ealisayas were originally raised from g
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 g
does condaminea from suceirubra, The bark of
cach form has been analysed, with the result of
showing that only three kinds have good bark :
one of these three is the celebrated variety
known as Ledgeriana by the Dutch.

The only form of 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 succirubra are planted near each other.
This partakes of the appearance of hoth 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
13, moreover, a free grower, and affects higher
altitudes than succirubra. We are therefore
propagating it’as fast as we can. It appears
in most of our returns as an unnamed hybnad,
and in some returns as cinchona sp. ignota.

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. T have no.information on these points
beyond what may be contained in M, 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 | (#) Crown stem bark.
»» Toot 5 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
generally or of quinine specially in Red barks
by such expedients ?

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

(7) Red bark.
() Yellow ,,

(¢} Crown bark.
() Grey ,,

11. What is the average yield of bark per
tree of
Red

Yellow ( () by coppicing ?

Crown ( (1) 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—

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

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

Answer.

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

For succirubra 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
ricker 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 than that of
stunted or sickly trees. The effect of manure
is therefore to increase the alkaloid yiclded by
by an acre of trees. The good effects of high
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 cight 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 mot 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 concludo
that eight, or in some situations mine, years is,
for Sikkinm, the safest age to take as the basis of
a working plan.

L1. I regret that Icannot 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 to
enable me to offer an absolute opinion as to the
relative merits of the two systems of coppicing
and uprooting. I am, however, rather inclined
to believe that complete coppicing will ulti-
mately prove the more advantageous.

13. With reference to coppicing, I am not

yet prepared to say (@) how often a tree may be
coppiced : I know of no experience as to how
the coppice 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 yield of uncoppiced trees of a like age.
But we know by experience that a coppiced stool
bears shoots varying in number from two to ten,
and that each of these shoots is when one, two,
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Question.

14. What experience have you of replanting
land on which a crop has been taken by
uprooting the trees ?

15. In your “Manual of Cinchona Cultiva-
tion,” it is 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 ¢ per cent.,
and branch bark 2 to 4 per. cont of alkaloids.
It is observed that your cropping is principally
the result of entire uprootal, by which you get
a normal proportion of root, stem, and branch
bark, the average yield of which, by your own
calculation, 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 quinologist
appears to recover only semething less than 2
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 M. Broughton
recovered on a manufacturing' seale about 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. Broughton definitely rejected
after experiment as causing great . waste of
alkaloid. The Committee will be glad to learn
from you how it is that & 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 %y working an
acre of stools by coppice over eight years will far
exceed the yield of an acre of trees remaining
non- toppiced and finally uprooted at the end of
their eighth year. The reasonableness of this is
at ouce 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
scedlings, and the land must be kept as clean as
for new planting. All vacancies ean bo made

- up with every condition of success. The bark

of coppiee 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 & moist climate like that of Sikkim,
always contains, even when nominally ¢ dry,”
a considerable percentage of moisture. 'Iho
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. Durin
the first years of the factory, the actual outturn
of febrifuge was a little under 2 per cent. ;
during 1877-78 it was 2:24 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 he
worked .00 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 be 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. If the money which the bark used in the
manufacture of the Bengal fobrifuge would
have fetched by sale in Kurope, would have
purchased a larger amount of alkaloids there
than the returns by Mr. Wood’s process, are
you prepared to admit that the latter is not an
economical process?

18. Tt is proposed to substitute Mr. Wood’s
febrifuge for quinine 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 guimine have
of late years been used in these hospitals ?

19. Have you any recent analysis to show

the average chemical composition of Mr. Wood’s
febrifuge ?

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 occurred would have
been obviated had the full working scheme
proposed in 1875 been adopted then. Part of
that scheme was that a steam manufacturing
process, on the same principle as that carried on
at the plantation, should be conducted 1n
Calcutta, by which it had been actually demon-
strated that 31 per cent. of febrifuge could be
extracted from bark containing 4 per cent. of
alkaloid. As regards the principle of tho
manufacture, I can only say that Mr. Wood’s
experiments showed it to be better than Mr.
Brqughton’s, as involving less machinery and
giving an outturn about equally good. Mr.
Wood's is the process of DeVrij with modifi-
cations, and is not claimed as original by Mr.

Wood.

17. As the premises cannot be proved, I can.

hardly answer the question that follows from

fhom. I have always understood that the’

main object, of Government in carrying on the
Sikkim planitation is to supply its own ospitals

and the people at large with a cheap and efficient |

febrifuge, which shall always be obtainable free

from adulteration and at an ur_lvary_ing _price,
I have not understood that their object is, by |

the sale of bark in England, to raise moncy
with which to buy quinine or other medicines.
' 1f raising money were the object, it would be
l‘ more readily attained by growing cocoa or arcca
. nuts, or some other product for which there isa
‘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,
Bombay,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
;I))ound has been supplied to the Bengal Medical

epartment as follows :—

Ib. oz
During 1875-76 .. 1,607 14
1876-77 .. .. 1,942 14
1877-78 .. .. 3,011 0

From 1st April to 22nd July
1878 . i .. 2,180 0
8,741 12

To Bombay during the same period 600 or
800 Ib. have been sent.

19. T have no recent analysis of Mr. Wood’s
fobrifuge. It is believed not to vary to any
great extent in chemical composition, and its
therapeutic effects are always the same.
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Further Questions submitted to Dr. Kine.

Question.

1. Will you kindly favor the Committee with
such information as you possess in regard to—
(1) Theextent of privste cinchona culture
in Sikkim?
(2) The | present condition of private
enterprise ¥
(3) Your opinion in regard to the future
extension of private caltivation ?

.

2, Will you kindly give us the data on.
which Mr. Wood estimates the cost of manu-
factured alkaloid in Calcutta at Rupees 11-9-0
per pound ¥

Answer.

1. Therewasnevermorethan one private plant-*
ation in Sikkim entirely devoted to the growth -
of cinchona, and that was and is still owned by
the Darjeeling Cinchona Association. But in
several tea gardens in the district, patches of
cinchona (chiefly sutcirubra) 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 patches in
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 cach. 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 tre,o uproot their trees
and send the bark hom&" 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. Inmy own opinion the price of red bark
—the only species easy of cultivation in Sikkim =
—is certain to fall when the large number of red
bark trees planted in Ceylon and elsewhero
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 31 Annas
per pound.

* We note that Darjecling barks of fair quality Tetched in

the Londun market in 1877 from 2s. 3d. to 4s. per pound.
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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 local production of alkaloid, bearing in mind
the value of such barks in the market, and the
amount of bark likely to be harvested annually
from about 350 acres ?

Ansicer.

The total cost of the bark is thus put down
at 80,000 Rupees. To convey this to Calcutta
and there to manufacture it into ecinchona
febrifuge he estimates will cost Rupees 68,000.
This latter item includes carriage to Caleutta,
the cost of chemicals, fuel, rent, quinologist’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-cighths (34 per cent.)
can be extracted in the factory. The outturn
is therefore 12,810 1b. of febrifuge at a net
cost of Rupees 11-9-0 per pound.

3. If the Madras Government resumed the
localmanufacture of afebrifuge, the presumption
is that it would first supply its own hospitals,
dispensaries and officers, and that only such

febrifuge as remained would be available to -

the general public by purchase. This is the
plan followed in Bengal, but in that Presidency,
while public institutions buy tho febrifugo at
Rupees 16-8-0 per pound, the general public
pay Rupees 20 per pound for any quantity
gnder 20 1b. Both Rupees 16-8-0 and
Rupees 20 are prices a good deal above tho
estimated actual cost when the factory shall be
in operation.

For Bengal the whole of the febrifuge is
disposed of by a single officer, viz., myself,
and, acting on the principle that the febrifugo,
is intended by Government for use ouly 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 sourco of
the manufacture of quinine. It would, under
present arrangements, be practically impossible
for any one to purchase febrifuge in sufficient,
quantity to make it worth while to export it to
Kurope for such a purpose. And I do not see
any difficulty in thus preventing exportation,
even were tho 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
especially bark of the first renewal under moss—
differs considerably in the proportion of con-
tained alkaloids from Sikkim-grown bark, and
as our caleulations for the utilization of our
Sikkim produce are founded entirely on the
composition of our own barks, I am not prepared
at present to answer this question as far as red
barks are concerned. The matter would roquire
some consideration. As for the Nilgiri crown
barks, it would be easy to extract from them
the quinine they contain in a form as pure,
and as efficient therapeutically, as Iloward’s
well known sulphate. This could be doue in
this country at a cost less than that at which
cinchona  febrifuge is extracted from red bark in
Stkkim.  If the Committee like to send a hun-
dred pounds of Nilgiri coudwminea (crown) bark
to me, it can be manufactured by Mr. Wood,
and the quinine obtained can be sent to ‘the

{
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Question.

5. 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 eultivation followed ;
() The present condition and future pros-
pects of the estates;

(3) Tho system of harvesting bark ;
and any other points of importance noticed by
You in your recent visit to tho estates, which the
Committee may have to notice in their report to
Government.

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 cinchona 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 *equire 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 necessary
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
woed : 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-
form. Some pieces both ofred and crown
planting appear to me to look very well indegd ;
the trees are in good leaf, are comparatively
free 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 g
good many weak, sickly, and stunted plants.

Patches both of crown 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 surfage
soil is infertile stuff. Moreover many of the
bad patches are much exposed to wind. In all
¢eases when exposure to wind and poor soil are
associated, the trees—hoth red and Crown—are
in my opinion in a hoplbss condition, and the
best thing to he 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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APPEXNDIX TO

Answer,

There are several such patches on Dodabetta
and on the upper parts of the Neddiwattum and
Hooker estates. It is perfectly clear that red
bark trees canmot, even when planted in good
soil, stand wind, and this should be borne in
mind in all future planting. Crown barks,
though much more tolerant of wind, should not,
in my opinion, be 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 patehes, there are a
good mauy bits in 1he Neddiwattum, Mooker,
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, I think, be
uprooted, and erown barks should be planted in
their place.

There are, as T have said, besides these patches,
seattered trees all over the plantation which are
clearly in bad health, and, bearing 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
would, without further delay, uproot all such
trees. I would, moreover, suggest that it be
made a standing rule on the plantations that
as soon as trees show any signs of dying they
should be uprooted forthwith.

So much for the bad bits of the plantations
and for the unhealthy trees in the good bits.
But if the good bits be looked at earefully—and
especially from a little distance with a glass—
there will be perceived in many parts of them
an evident deficiency in health, as indicated by
the enormous amount of flower and sced carried
by the trees, by the scantiness of their folingo
and by its pale green and often almost yellowish
tint. The heads of a number of trees, moreover,
are seen to carry many dead twigs, while tho
tops of some are entirely dead. These appear-
ances for the most part coincide with the areas
of the plantation where the trees have been
barked, and they are most marked where bark-
ing has been done oftenest. There are on tho
Neddiwattum plantation a good many trees
which have not been barked : these stand for the
most part separate from the barked trees, and
the appearance of barked and unbarked trees
cannot be eompared so well as on the neigh-

bowring private estate of DBalmadies whero

there is a fine bit of red bark planting, on which
three-fourths of the trees were coppiced from
three to five years ago, while the remaining
fourth were once partially barked and mossed.
On DBalmadies it is easy to distinguish at a
distance, and by a single glance, the old and
barked trees,—the heads of the coppiced shoots
being densely covered with leaves of a good
healthy green, and carrying no dead twigs and
but little flower and seed.

Theser appearances, together with general
physiological ~considerations, led me W tho
conclusion that, although the barking process

Question.
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Answer.

advocated by thelate Mr. Meclvor may be prac-
tised to the extent of removing the entive 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
general truth of this conclusion, Dr. Bidie and
I had three crown bark trees uprooted on
Dodabetta. Tho 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 bo 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 ns regards
extent and healthiness much the same, the wood
aud 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 coppiced 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 t& be
thrown from their stools had they been cut
down, and pari passn 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 large
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 an
part of the Nilgiri plantations. It has hither- |
to been dome in a rude unworkmanlike
manner, and on by far too small a seale. 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
falure. I am not prepared to say (without
experience) that a similar plan will answer
quite as well in the Nilgiris which have g
drier and by far more windy climate than
Sikkim. But I am quite sure that the large
proportion of failuresin the few coppiced trees
to be seen on the Nilgiris is due to the
stools and young shoots having been exposed
to dense shade and much drip, as well as to the
trees having been cut at a bad season and too
high from the ground. In future experiments
coppicing should be done at the season when
the trees are most at rest, the surface of the. stool
should not be much above the level of the soil,

9
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and at least 5 acres should be done in one
place.  After coppicing, all vacancies should be
filled up with seedlings and the ground should
be cultivated as highly as if it were planted
entirely  with seedlings. When the coppice
shoots have begun to appear they should, if 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
coppice freely on the Nilgiris, and on Doda-~
betta the few crown bark trees that were
coppiced prior to barking have done well. I
think it may therefore be assumed that healthy
red and crown barks can be coppiced successfully.
I am also of opinion that trees of both species
may also be coppiced successfully, although
they have had the whole of the original bark
previously taken by Meclvor’s process, or even

" though they have also had some of their renewed

bark so taken, provided they are not visibly in
bad health from that or any other cause. The
only doubt is in the caso of trees where, as above
described, the general health appears to have
becn weakened by barking and mossing. Amd
this doubt should be sct at rest by experiment
without further delay. If it turns out that
such weakly trees do not coppice well, I wogld
uproot them and thus secure all the bark they
now bear, for I feel pretty sure they havo
already begun to die, and after they get into
hopelessly bad condition their bark will be
uséless. ' ‘

(8) As to harvesting the bark, the mossing
process does not appear to affect the health of
the trees, for a time at least, and as rencwed
bark brings a very high price, I do not sco why
the two plans of mossing and coppicing should
not be combined, trees being barked, say, to the
extent of their original bark and clean coppiced
when the latest taken half has been completely
renewed. At present the plantation is worked
purely on the mossing system, which appears to
me to have the disadvantage of affecting the
health and (as I fear) of uitimately killing the
trees, besides which bark of the second and
third renewal is thinner and less rich in alkaloid
than that of the first renewal and than original
bark : moreover, cases of failure to renew aro by
no means unfrequent. The system also appears
to me to have the very serious objection that

by it one works in the dark, To be cropped .

regularly and at the same time to be maintained
in efficiency, every plantation must be worked

with some kind of idea, however rough, of the:

real amount of its mean annual yield. Of the
actual mean annual capacity of yield of the
Nilgiri plantations,” under the present system,
absolutely nothing is known. The Superinten-
dent estimates the Dodabetta crop this year

at 35,000 1b. of ¢ry bark, but he does not know

how or why® he has arrived at these figures.
The real yield may be 45,000 Ib., and if so, he

CINCTIONA COMMITTEE’S REPORT. 35

Question, o Answer,

is omitting to draw a dividend which has fallen
due, or the real yield may be only 25,000 I,
in which case he is really encroaching on his
capital under the belief that he is drawing
8 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
2 more manageable basis, and T wonld suggest
an acre of trees as the unit instead of one tree.

If 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 picces being taken in hand first. The
uprootal of the thoroughly bad patches treated
of in the carly part of this memorandum might,
if there be scarcity of labor, be deferred until the
most sickly patches of barked trees have been
coppiced.  The conversion into coppice of the
barked arcas will bo a work of time, and during
the time the change in the working of the
plantation is being carried through, the annual
yiell of bark will vary in amount; but this is -
unavoidable. After the conversion has been
cffected, the plantation should be worked on a
regular plan, and for this purpose it should be:"
divided into blocks. I would su gost that the
operations of each year should be marked in
color on a map—it would be a good thing to
have duplicate maps for tho Commissioner’s
Office and Becretariat ;—ench year’s map should
be kept in the office, so that & glance at these
maps will at once show the exact history of
cach block. At present the past history of
Mmany most interesting and important points
connected with these plantations is unknown
from the absenco of records.

(Signed) GEORGE KING.

NOTE BY Dr. KING.

In complianco with the invitation of the Committee, I append a few notes on points not
asked in the preceding question.

1. It 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 be looked on gg
ood for many years. Coppicing or mossing, or a combination of both, should not therefore
% think, be too long deferred for these trees. !

2. In all future planting a closer planting distance should be adopted. T find 4x4 feet
(giving 2,722 troes per acre) tie 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 (coppicing so close is useless), and af a later date alternate
trees in the same line can be taken, leaving the plantation 8 x 8§ feet, :

3. In order to secure good unhybridised seed, patches of selected trees should be planted at a
distance from the plantation~—on the west side of the hills for example—and from each other
These should be well cultivated gnd cared for, and should be kept as seed trees. )

4. Tt is well known that cinchonas are prolific in varieties whi

ch va g i
and in quality of bark. The plantation should be carefully gone oy Tpoeuly in appearance

er, and botanical specimens and,
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samples of bark should be collected from each variety. Each trec thus collected from should bear
an indelible number fixed to it. A list of such numbered trees should be made, and their positions
should be indicated on 2 map. The botanical specimens from each of these trees should bear the
same number as the tree itself and so should the sample of the bark. The latter should be
carefully analysed. Varieties that prove to have bad bark should be ruthlessly uprooted, and the
cultivation of varieties that prove on analysis to have really good barks should be most ener%'etically
. carried on.  All future replanting and extension of the plantations should be made to as large an
extent as possible with such varieties only.

5. I think calisaya is worthy of more attention than it has hitherto received on these plantations.
The little field of calisayas at Neddiwattum contains 14 varieties. Some of these I know to have
poor bark. Analyses should, I think, be made of bark of all 14 species. The bad should be
uprooted, the good propagated ; and a well sheltered piece of shola land should be selected a good
deal lower than Neddiwattum and calisaya should be tried there. It is a species which affects
warmer spots than succirubra, and which requires-a climate not only warm but moist all the year
round.

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

Cincrona bark has been known and used as a febrifage in English medical practice for
upwards of 200 years. Fora long period after its introduction it was sold under the name of
¢ Jesuit’s Powder” or “ Peruvian Igark,” and it continued to be known under one or other of
these names until a coinparatively recently period in England. Prior to the discovery of quinine
in 1820, by Pelletier and Caventou, bark was administered as a medicine in the form of pawder,
infusion, or decoction, and there can be no doubt that periodical fevers were and can be success.
fully treated by these simple preparations of the drug. ~ At the same time the experience of over
60 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 o very soluble state, only a $mall 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 it would be necessary to give a dose of from 2 to

@1 oz. Such a quantity of the powder would be objectionable not only on account of its

bulk, but also because of the quantity of indigestible woody tissue administered, which would
induce irritation of the stomach and bowels. Crude bark also contains astringent pr’inciples 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 exceeding 60 grains without causing nausen,
vomiting, or diarrheea, and its disagreeable taste proves a further objection. On the other ha,nd’
as 60 grains would represent less than 2 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 malaria

Eark-powder 18 often very useful, more especially when it is necessary to husband m%(;féﬁlgr{
quinine. I will now glance briefly at the economical aspect of the question. Say a case of fover
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 perlb.* On an average it takes three days to check even a mild attack of
fever with bark-powder, so that the total walue of bark necessary to effect a cure would be
Annas 3-3.

Decoction of Bark.—In dpreparin the decoction, bruised bark is boiled in water, and the
resulting liquor strained and kept. ile hot the decoction is clear, but gets turbid as it cools,
partly owing to the deposit of tannate of starch, and partly to that of cinchona-red, which is
more soluble in het than in qold water. The decoction contains rather more of the alkaloid
principles of the bark than the infusion, and also more of the astringent properties and coloring
mattér. Its efficacy would be considerably increased by using acidulated insteadgof simple water
as the acid would assist in the decomposition of the combination in which the alkaloids exist ir;
the bark, and promote their solution in the liquor. Both the decoction and infugion are apt to
undergo decomposition, more especially in a hot climate, and must be administered fresh.
According to Soubeiran bark loses two-thirds of its weight by decoction and about one-third by
infusion. The decoction is & more active preparation than either the infusion or powder, but
like these has a nauseating taste, and is objectionable onaccount of the bulk of the dose. A#t
times when given in full doses it produces vomiting and purging, and in some ocases it induces
constipation. The strength of the officinal decoction is 1 in 16. Say four doses of 2 oz. each are

-given daily in a case of fever, thus the patient will consume per diem about 4 oz. of bark of

the value of 1 Anna. Asin the case of the powder, it will usually take three days to check the
fever, and therefore the total value of the drug, including cost “of 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. '
Infusion of Bark.—In preparing the infusion the bark is reduced to coarse powder, boiling
water poured over it, and the mixture allowed to macerate and then strained. The result is a
coloured fluid containing a very weak solution of the alkaloids, the greater portion of which is

left in the marc. The infusion of cinchona therefore possesses little or no febrifuge properties
but is a very good tonie, ’

* The price of the bark at present in stock in the Medical Store Depdt is R -3-
1 In every case fractions have been omitted in these caleulations, P Upees 2-3-10 per 1b.
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Ertract of Cinchonn Bark.—This, like the decoction and powder, is an old preparation. The
London form of extract was a watery, and the Edinburgh a spirituous one and therefore more
active. Brande states that pale bark yields 80 per cent. of watery extract. The extract of the
British Pharmacopoia is a fluid watery one, spirit geing added, in due proportion, to prevent decom-
position; it is a good preparation, and one part of it 1s equal, in medicinal value, to four of bark.
During the past'year a quantity of extract of Nilgiri red bark was prepared by the Medical
Department, according to the Edinburgh formula, and distributed for trial as a febrifuge in the
form of pills. By the Edinburgh process more than 30 per cent. of extract is got from bark, and
as it contains a considerable amount of the alkaloids, it must possess active fobrifuge powers. The
results of this practical trial of it are not yot available, but it is probable that they will show
that it is more effectual than powder or decoetion. The best mode of administering the spirituous
extract is in the shape of pills, but these unfortunately are rather difficult to make, and when
wade liable to become hard. A pound of bark will yield 2,100 grains of extract at a cost of
Rupees 7-4-0, and there will be 140 doses in that quantity. Supposing, then, that four doses are
given per diem to a patient suffering from fever and that it takes two days to check the attack, the
cost of treatment by this remedy will be Annas 6-7.

Tincture of Bark.—This preparation, of which Mr. Money’s so-called “ decoction.” i8 an imifcu,-
tion, has long been known to the profession, but it is rarely used except as a tonic in conjunction
with other remedies, as the large amount of spirit which it contains renders its employment as a
febrifuge objectionable. The tincture is prepared by percolating proof spirit through bark-
powder. The spirit extracts a considerable portion of the bitter and astringent principles of the
bark, and the tincture is theoretically supposed to contain from 3 to 4 grains of the cinchona
alkaloids per ounce. Some further remarks regarding this form of preparation will be offered

when speaking of Mr. Money’s * decoction.”

Money’s “ Decoction of Bark.”—This article, which is referred to in the orders of Government
G.0., No. 2129, of 27y 'Mrginally moted as a ¢ decoction,” is a tincture, and is said to be
Juue 1877, and G.0., No. prepared by boiling 5 oz. of bark in a quart bottle full, say 24 0z., of spirit.
2,641, of 4th September ?t is therefore slightly stronger than the officinal tincture, which contains
1877, one part of bark in five of spirit. Say that the Nilgiri cinchoua barks
yield on an average 5 per cent. of alkaloids, then 1 oz. of Mr. Money’s tincture would
theoretically represent from 4 to 5 grains of the alkaloid principles of the bark. To give a
patient a full febrifuge dose therefore, it would be nocecssary to administer from 2 to 4 oz. of
the “ decoction”—a quantity which, on account of the amount of alcohol, Woul(ifon.emlly be highly
objectionable. The results of the practical trial of this proparation by the edical Department
are not favorable, and do not require further notice here as they have beon s pecially alluded to in
the body of the report. It may be mentioned, however, that the bulk of the ecoction ” gendering
it difficult of transport, as well as the liability to loss from breakage of bottles in transit would,
apart from all other considerations, prove serious objections to its general use as a febrifuge.
Mr. Money offers to supply the decoction at 1 Rupee per quart bottle, provided the Government
make over their gardens on_the Nilgiris to him to apply their bark to this purpose. At the
Present time the intrinsic value of Government batk is about 1 Rupee per pound, so that the total
oost of a quart bottle of the * decoction > under S}lCh an arrangement would bo about, Rupees 1-5-0,
Say that 1n a case of fever 6 0z. of the “decoction” are given daily in thyee doses of 2 oz. each,
and that the fever is checked in two days, thus the total cost of freatment will be Annas 10-6.
It will thus be sgen that Mr. Money’s proposal would, if accepted, prove a rather expensive one to
Government.

Cinchonad lkaloids.~The preparations of these most commonly used in medical practice aro
as follows :—

Sulphate of quinine
Do. of quinidine.
Do. of cinchonidine.
Do. of cinchoniue.

Since the discovery of quinine in 1820, that principle has gradually taken the place of the’
eruder preparations, but there can be no doubt that up to a comparatively recent date commercial
sulphate of quinine contained more or less of the other 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 impossible, and as the other alkaloids are not
included in the category of officinal drugs, these valuable preparations are thereby practically
excluded from English practice. When the culture of cinchonas was introduced in India, it became
of great importance to ascertain the therapeutical value of substances which formed w0 large a
portion of the alkaloid constituents of Indian grown barks. Accordingly in 1866, under the order
of Her Majesty’s Secretary of State for India, extensive trials in the treatment of fevers were made
with chemically pure sulphates of the several alkaloids in some of the more malarious distriets of
the Madras Presidency. The total number of fever cases treated was 2,472, the number of cures
2,445, and the number of failures 27. The ratio of failures per 1,000 cases treated was, in the
case of each alkaloid, as follows ;=
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SulBhate of quinidine . . . . .. 6024
o. of quinine " . .. . .. 7062
Do. of cinchonidine .. ‘e . .. .o 9925
Do. of cinchonine . . . .o 23255

“These results are of greab interest and importance to India, inasmuich as the red bark, the
kind most easily grown and most productive, is rich in the other alkaloids, although ordinarily
containing but little quinine. The prices of the supplies of the several alkaloids at present in stock
in the Medical Store Depét, Madras, are, in round numbers as follows, including 20 per cent. for
freight, insurance and all other charges :— '

RS. A, P,
Sulphate of quinine ., o . . ‘e 79 0 0 perlh.
Deo. of vinchonine . . . . 6 0 0
Do.  of cinchonidine - .. . o 21 0 0
Do.  of quinidine .. .. o . 36 0 0

According to the figures just given, the efficiency of these alkaloids in curing fever is very
nearly equal, oxcept in the case of cinchonine, which is somewhat less energetic than the others.
Say that it takes five doses, viz:, four per diem of 5 grains each, of either quinine, cinchonidine or
quinidine to check an attack of fever, then the cost of the drug in each instance will be as follows,
and the time occupied in effecting a cure a little over one day :— '

. A. P.
Sulphate of quinine, five doses of 5 grains each .. 4 6
Do.  of cinchonidine do. do. 1 2
Do. . . of quinidine do. do. 2 0

In the caso of sulphate of cinchonine, if eight doses of 5 grains each at the rate of four doses
per diem are required, then the cost of the drug will be a little over 6 Pies, and the time occupied
in checking the fever two days.

Broughton’s Amorphous Quinine.—Thig preparation received careful trials in Madras hospitals,
and it was found that it effected a cure in nearly the same time as that toquired when using thb
European made alkaloids, but with a somewhat larger expenditure of the drug. The selling price
of tho article was latterly Rupees 1-8-0 per ounce. Say that in a case of fover it took six doses of
10 grains each to check the attack, then the total cost of the drug would be Annas 3-3.

‘My. Wood’s Febrifuge.—The selling price of this article is Rupees 20 per 1b., and the Bengal -
authorities now state that the proper dose is from 3 to 5 grains, SI;y, then, as in the case of Mr.
Broughton’s preparation, that six doses and two days are required to cure an attack of fever,
The cost of six doses of 5 grains each will be Annas 1-4. From our experience of Mr. Broughton’s
kindred Jpreparation, however, I am inclined to think that six dloses of 5 grains each (= 30 grains)
of the Sikkim drug would not by any means have the same efficacy as 60 grains of the former.

Comparative Cost of Treatment.—The comparative cost of treating cases of fever with the several
preparations of cinchona bark will therefore be as follows :

-

A. P,
SulBhate of cinchonine . . - ‘e ‘e 0 6
0. of cinchonidine .e . . 1 2
Bengal febrifuge e .o . . . 1 4
Sulphate of quinidine .. o . . 20
Powder of bark . . .. .. . . 3 3
Decoction of bark .. .. ee . 3 3
Broughton’s amorphous quinine . 3 3.
Sulphate of quinine .. . . 4 6
Extract of cinchona .. o . . . . . 6 17
Money’s decoction . . .. . i . . 10 6

In the foregoing remarks I have tried to express in hypothetical cases the relative therapeutical
value, and the cost of the ten preparations mentioned. ng regards the cruder substances, vig., the
pgwder, decoction and extract, I believe that the periods required to effect a cure under their use
are rather under-estimated than otherwise. There is, therefore, no pecuniaty gain by using such
articles so far as the cost of the drug is concerned, while, on the other hand, the patient must be
detained for a longer period under treatment than if the alkaloids had been administered.
Such detention of course means a loss of pay to the bread-winner if the person belongs to the
laboring classes, and increased cost of dieting and other charges to the hospital if he or she is an

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

Durixe the progress of the investigations of the Committee, they expressed a wish that
Dr. King and myself should visit the several Government cinchona estates, and while thus
engaged we embraced the opportunity of seeing the chief private plantations on the Nilgiris.
The following notes were made during these visits, and all the important parts of them were read
to Dr. King, who agreed generally in my conclusions. I have omitted such points as are specially
noticed in the general report. While at Neddiwattum we were in constant communication with
Mr. Rowson, the Assistant Superintendent, and were very favorably impressed with the knowledge
which he possesses of everytlnng connected with his charge, and the interest which he displays in
his work. The Head Overseer at Dodabetta is also a careful and intelligent subordinate. The
subjects noticed in these notes are as follows :— .-
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Neddiwattum Plantations—present state and future prospects . .. 4%
Pykarah * do. do. do. .. .. 41
Dodabetta do. do. do. L. .. 41
Yellow barks .. . . .. . 42
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Supply of Seeds and Plants to Planters . .. - . . 43
Coppicing and Mossin .. .. . .. . . A 43
Hybridisation .. .. .. . .. . .. .. . 44
Valuable species of varieties of Cinchona deserving of attention . . 44
Decline in the amount of Alkaloids in Nilgiri barks .. .. . .. 45
Appendix to Notes on Dodabetta Estate .o e . 45

NEDDIWATTUM.

The trees on this property consist practically of red and crown barks, the grey and ycllow
" barks having for the most part died out. Of the red barks therc are several varieties, the most
notable and common of which are the ordinary form and another with somewhat more pubescent
and less corrugated leaves. The latter seems to be a very vigorous growing and hardy variety,
ahd we noticed that it has been extensively cultivated on the Devashola estate. The red barks
planted in 1862 are on the whole healthy. Most of them are flowering and seeding very profusely,
and as even their leading shoots are bearing fruit, I think it probable that they are not likely to
grow taller. Some of them have been barked six’times, which shows how tolerant this species is

of the operation ; but from the present appearance of the trees I deem it certain that this system .

of cropping can scarcely be continued longer with safety as regards most of the trees.*
The red barks of 1863, 64, 65, and 66 planting are mostly all good, and those on the lower parts of
the property, especially near the jail, very luxuriant. I again examined the 2,000 trees near the jail,
amongst which Mr. Broughton and myself reported a good many failures in the renewal of the
bark. They have been barked four times, and are in beautiful luxuriance as to foliage ; but even
now old failures in renewing may be detected. Some of the later plantings of red bark, such
as those in the ravines of the Napier estate, are very flourishing, and as yet do not show that
tendency to run to seed and the decline in the folinge which is observable in the older trees after
repeated barking. On the No. 2 Dennison, the more westerly part of the property, the red barks
are much exposed and have not done well, the trees being small in size and showing a great many
blanks. Even the crown barks on the upper portion are dwarfed, weather-beaten, covered with
lichens, and have a thick outer coating of dry cracked bark. The red barks on this site might
be uprooted and crown barks substituted. On the grass-land on the Napier estate too the red bark
trees have proved a failure, and my recommendation is that they be rooted up and crown barks
planted closely, say, at the distance of 4 x 34 or 4 x 4 feet. Speaking generally the crown
barks on all the higher and more sheltered parts of the Neddiwattum property have done well,

but from inacquaintance with their habit of growth when first introduced, they have been planted.

too far apart. In most cases we might have had nearly double the number of trees on the ground.

I will allude to the yellow and grey barks, and also specially to the mossing and coppicing systems
and their effects on the trees further on.

* As my views regarding the appearance of the trees differ somewhat from those of Captain Campbell Walker, this
may be due to the fact that we inspected them at a different period of the year, and that I have seen them oftcner and
probably watched thbeir appearance more critically than he has done. I may also mention that the views of Dr. King as
to the appearance of the older mossed red barks are identical with my own
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PYKARAH ESTATES.
WOOD ESTATE.

The trees along the “ avenue,” which leads from the upper part of the property to the lower
sections, are mostly red and crown barks.  Those at the upper end of the avenue evidently sufffer
greatly from the wind, especially the red barks. They are also densely covered with lichens, which
generally happens when the trees are much exposed to the south’;west monsoon, and are not
thriving. The trees along the middle and lower parts of the ““avenue ™ are larger and more vigorous,
from being in a less exposed situation. Many of them, however, have failed to renew their bark
properly under the mossing system. This may possibly be due in part to improper manipulation,
as the estate is so distant from the Assistant Superintendent who hvgs‘at Neddiwattum, rendering
it quite impossible for him to exercise the necessary personal supervision. At the bottom of the
“ gvenue” we saw red bark trees being re-barked, and noticed that the renewed bark, although
three years old, is remarkably thin. The specimens we saw could not be more than one-twelfth of
an inch in thickness. It will therefore when dried be very light, and the crop will likely come short
of estimate. In some instances the denuded surfaces left by the previous barking had failed to
renew. Trees in this condition, when deprived of the remaining strips of bark, must inevitably
perish. They should therefore either be left intact till covered with a complete coating of bark,

or coppiced. = We saw somo grey barks at the lower part of the avenue, but they did not seem

very flourishing. There are also a few yellow barks planted along the edge of the avenue road.
They have all assumed a bushy habit and are dying back at the end of the young shoots. Time
did not permit of our taking more than a bird’s-eye view of the lower portion of the Wood estate,
which is planted with red barks, but it appeared very patehy. Some portions contained trees of fair
size, but large numbers are shrubby and miserable, and there are numerous blanks. 1t is possible
that better drainnge or more shelter is required in this situation, and if the latter, it might be
atforded by planting some of the species of the eucalyptus. The store for the dried bark on this
estate 18 in dangerous proximity to the drying-house.
°

HOOKER ESTATE.,

The land in this property is all somewhat high and exposed, and as a rule the red barks have
not done well.  In some ravines they are vigorous and well grown, but there are large blocks in

" whieh they are either stunted or have assumed a bushy habit.  Here, in some cases, as at Neddi-

wattum, the trees show a great tendency to run to seed.  Large numbers of the stunted and bushy

red barks might be uprooted and erown barks, thickly planted, substituted with advantage.  The

crown barks thvive here better than the red, but, as in the other plantations, have been planted too

far apart. This could only be remedied now by coppicing and planting between the rows, as young

trees planted under the shade and drip of the older ones never thrive. I consider the site of this
pluntation too high and exposed for red barks. The grey barks in shady ravines have grown
etter and look more healthy than on any of the other estates, so far as I have seen.

DODABETTA.

As this property was inspected by the Committee in their official capacity, my remarks will
be brief. 'The trees on this estate may be said to be all crown barks, as the other species are few
in number. On some of the higher and more exposed parts the cinehonag have assumed a bushy
habit, and are not likely to increase in value.” "To save further expense in culture the plants in
these patches should be uprooted and the ground allowed to revert to grass. Some of the older
treeg which have beon re{:eatedly bm‘ked,. as \_vell as others with a southerly exposure, are
beginming to flag and exhibit a somewhat sickly appearance. The remedy for these would be

" to coppice, and when this is done to plant young crown barks between the rows of stools, as the

ground could carry twice as many trees as mow exist. From the appended notes* regarding a
series of trees carefully examined by Dr. King and myself, it will be seen that one of these semi-
sickly trees, No. 1, A., had a perfectly healthy root, and would probably have yielded good coppice
shoots. We also re-coppiced 3 of the 50 trees coppiced in 1878 with th'e' view of ascertaining
the yield of bark, aud the tolerance of the stools as regards a repetition of the operation.
Detailed information regarding our observations will be found in the annexed notes under No. 1,
No. 2 and No. 3, and the stools should be marked with permanent labels bearing these numbers
and their future progress carefully watched. It is perhaps scarcely fair to draw rigid conclusions
from the results of this experiment, as the trees were originally badly coppiced and cut down at a
wrong season; but so far as I am able to judge, crown bark coppice shoots on Dodabetta will
require from 7 to 8 years to reach the stage at which they can be economically re-coppiced. The
average yield of green bark per stool in this case was 53 Ib.+ In appended notes, under No. 4,
there will be found remarks regarding a tree coppiced in 1873, which we uprooted with the

T ~.¢Sree page 45. . -
4+ The whole of the figures in this paragraph ycfer, of course, to green bark.
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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 trec of the same age growing in close proximity to the coppice stool.
The yiell of bark from this tree was coppice shoots 6 1b., toots 5 lb., total 11 lb. The
uncoppiced tree referred to as No. 5 in appendix, was uprooted partly with the aim of ascertain-
ing the yield of bark from a healthy well grown tree as contrasted with the return from the
semi-sickly tree No. 1A, and partly with the view of being able to compare its root-system with
that of the coppiced tree of the same age, growing under precisely the same conditions. As
already stated its roots were inferior in size and number to those of the coppiced tree. Both this
tree and that referred to as No. 1A were planted in 1863, and each had been barked once.
Their yield of bark was as follow when uprooted :—

No. 5,
No. _113’ ¢ . a healthy well
a semi-sickly tree. grown tree.

1b. b,

Boot bark .o .. .. .. o 4 4
Stem - . . .. .o . 7 10
Branch . 4 9
Total 1b. 5 23

It will be observed that in both instances the weight of the root-bark was the same, but that
the healthy tree gave eight pounds more of stem and branch bark than the sickly one. The
yield of stem and branch bark of each tree examined was per annum of its age as follows :—

b,
Coppice shoots (of Nos. 1,2, 3, and 4) 5 years old (average) .. 1-100
Semi-sickly tree, No. 14, 15 do. .. P .. *733
Healthy tree, No. 5, 15 do. .. - .o 1:266
The following figures give the yield of root-bark in each case per annum of age of the troo,
viz., 15 years in each case :—

1b.

Coppiced root Y ‘e . o . . or 333
Semi-sickly tree, No. 1A .. . .. .. .. oo 266
Healthy tree, No. 5 .. ‘e .. . .. .o .o 266

For further particulars, sec notes on page 18.

Yrrrow Barks (Cinchona ealisaya).—The number of trees of this species now growing on the
estates is stated in Captain Camphell Walker’s report to be 552, but I am inelined to think that
he has under-estimated the number. C. calisuya embraces a great many varieties, and it is
possible that he has classed some of these as hybrids allied to other species. In one corner of the
Napier estate, on a sheltered dry slope, Dr. King and myself found no less than 14 varieties of
the yellow bark, some of which are very different in appearance from the typical forms of the
species. In the absence of flower and fruit, therefore, it is not at all surprising that Captain
Campbell Walker should have regarded some of these as varieties or hybrids belonging to other
species. There can be no doubt, however, that the mortality amongst the yellow barks has been
very great, and that most of those remaining aré in a more or less sickly state. On a private
property in the neighborhood of Coonoor I saw one or two trees of this species in a much more
vigorous condition than any on the Government estates, and another planter in that quarter is
about to give the yellow barks a trial on a limited scale. It appears to me, therefore, that further
experiments should be made in the culture of this very valuable species, under conditions different
from- those to which they have hitherfo been subjected on the Government property. For
instance, a small plot might be planted in some part of «“ Sim’s Park ” at Coonoor, where they could be
carefully watched by Mr. Jamieson. I would also suggest a small experiment in forest-land, in a
sheltered ravine at an elevation of from 8,500 to 4,000 feet, in the neighborhood of Neddiwattum.
These trials, together with our past experience, wonld settle the question as to whether or not
C. calisaya can be successfully cultivated i this part of India. 1t is reported that one or more
plants of this species are thriving in or near the Devala district of Wynaad, but time did not
permit of our inspecting them. * .

GrEY Barks (Oinchona micrantha, C. nitida, &c.)—The grey barks grow fairly up to a certain
age, and then gradually die down. Mr. Rowson stated that, according to his experience, they are
intolerant of barking and mossing, but we saw some on a private estate on the eastern side of the
hills which had borne the operation fairly. This bark is not much valued as a commercial
product, as 1t contains chiefly cinchonine. The principal consumption of grey bark is on the
continent of Europe. It does not seem necessary, therefore, to continue the culture of species

yielding grey bark.
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StPPLY OF SEEDS AND Prants To Pranters.—The demands for these, both in India and
Ceylou, are very large and rapidly increasing. At Dodabetta and Neddiwattum seeds are collected
and the propagation of young plants carried on to meet those demands. The price of seeds is at
present As. 4 per ounce, and of plants Rs. 10 per thousand, these rates being considered sufficient
to cover the expense of collecting and packing the seeds, and of raising and packing the seedlings.
I question, however, if Rs. 10 per thousand covers the expense of propagating plants raised
under glass from cuttings, and it seems desirable therefore that the charge for these should be
revised.  Considering the activity with which cinchona culture is now being carried on by private
individuals in India and Ceylon, and that they chiefly depend on the Government plantations for .
supplies of seeds and plants, it seems necessary that more special arrangements should be made to
meet such demands, as the encouragement of cinchona culture will indirectly promote the object
which the Government had in view in starting their plantations, viz., the provision of a cheap
febrifuge for the people of India. Every additional acre of land brought under cinchona eulture
will increase the supply of bark, and thereby reduce its price and that of its products. As matters
now stand seeds and plants are reared and distributed under the restriction, that this task is not
to.interfere with more important work.* This order, it appears to me,
should be modified, and a special establishment provided for the supply:
of plants and seeds ; the charge for issues being sufficient to cover actual'
cost to Government. 'With regard to the culture of seeds there are some '’
suggestions which I have to offer, with the viéw of maintaining the vigor and purity of species.-
As is well known, cinchouas, have a great tendency to cross-breeding, and from past experience 1t
may be regarded as an established fact, that purity of stock cannot be sccured when different
species are cultivated in the same neighbourhood. At present too the supplies of seeds are chietly
collected from trees which have been subjected for a series of years to barking and mossing, by
which their natural vigor has been more or loss impaired. To sceure supplies of absolutely true
and healthy seed it would be desirable to have small preserves of standard trees left intact as
seed-producers, and grown in isolated spots so as to be beyond the risk of hybridisation.:
Regarding cinchonas under culture, Weddell, the great French authority on the botany of the
family, says that, admitting their tendency to produce cross-breeds, “if we attach any importance

G.0., Revenue Department,
No. 274, of 20th Fobruary
1878. Bee paru. 4.

to the preservation of purity of race, it 1s principally to slips that we must have recourse for

the purpose of propagation.” There can be no doubt, however, that plants raised from seeds in

the mauner suggest_ed, would be quite true to species and preferable in every respect, while their
propagation would involve less trouble and expense. .

CorricixG axp Mossina.—The bark crop has hitherto been, I may say, exclusively harvested
by Mr. Moelvor’s mossing process.  Some of the older crown bagk trees have been barked and
mossed four tines, and some of the older red barks six times. Both species have shown a wonderful
tolerance of the operation, but there are now obvious symptoms of the process having affected the
vigor of the older trees. At the present time some of the trees which have been frequently
barked evinee various signs of declining vitality, such as less luxuriant foliage, great tendency to
flower and seed even on the top and upper side shoots, tardy renewal of bark, and renewed Dark
comparatively thin. The original estimate of the average time required for the renewal of
bark on mossed trees was 22 months, but at present renewed bark on the older trees is rarely fit for
lifting under three years, and even .then 1t is often as thin or thinner than natural bark. This slow
rate of renewal and the thin condition of the bark of course affect considerably the yield from trees
cropped under this system. One marked characteristic of the older mossed “trees’is the compara-
tively small amount of branches and leaves which they bear—a deprivation which must of necessit
diminish the vigor and arrest the development of the plant. Repeated observation also demonstrates
that the mossing process necessitates eonstant and intelligent supervision of the labourers, and the |
results of careless manipulation are evident in some of the less accessible estates on which it was
impossible for the superior officers to give the barking the necessary attention. I am now of opinion,
however, that the mossing system is a good and economical one up to a certain stage of the life of the
tree. 1 would therefore in the case of both red and crown barks propose to bark and moss four
times, which would secure one crop of natural bark} one of mossed natural bark, and two of renewed
bark. On the completion of the fourth stripping moss should again be applied, and kept on till
complete renewal takes place. At this stage, that is before the trees begin to flag, I would propose
to coppice. This wopld bring in a third and large crop of renewed stem bark, as well as some
natural stem and branch bark. As yet we have had little or no experience of the ability of a
mossed tree to throw up coppice shoots, but, provided the mossing system is not pursued too long,
there can be no doubt that the stool of the cut tree will retain its vitality and produce vigorous
shoots. In the case of the red barks too it is highly probable that it will be found practicable to
subject their larger coppice shoots to the mossing process, and thus again secure further harvests
of mossed and renewed barks. It seems to me that this combination of the two systems of harvest-
ing deserves serious attention, and that a coppicing experiment on & block of the older mossed,
trees should be carried out next dry season, when the trees are at rest and not likely to bleed.*

* This portion of my notes was read to Dr. King and he quite agreed with me in my views as to the pr
state of the older mossed trees, and the propriety of combining the moss?ng and coppicing g,;stems. present
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As has been 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 {rees were operated on, and notwithstanding various defects, all the stools with one
exception survived. The shoots on these are now vigorous and strong, and one of the largest,
measured by Dr. King and myself, was about 20 feet high, and girthed 154 inches at the height
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 ends, 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. I 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. It is further desirable that a sample of the
coppice bark should be sent home for-analysis. The opportunity might also.be taken to spare some
of the larger shoots and subject them to the mossing system. Irom an examination of the root of
a coppiced tree, referred to mn the notes on the Dodabetta estate, it is evident that root develop-
ment 1s increased by the operation of coppicing.  While at Neddiwattum we had the privilege of
sceing Mr. Rhode’s experiment 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 coppreed
trees there are numbers which have been barked and mossed, and 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.

ITynrinisation. —As this subject is specially referred to in the general report of the Committee,
my remarks will be brief. The tendency to cross breeding in cinchonas, as elsewhere remarked,
is 5o 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. Omne of these, a very hardy, smooth-leaved, quick-growing tree,
belonging to the red bark family, is said to be worthless as an alkaloid producer, but 1t is desirablo
that further specimens of its bark should be subjected to analysis.  Aguin there is a hybrid called
C. pubescens of vigorous growth and hardy constitution, from the bark of which Dr. DeVrij
obtained 10-67 per cent. of total alkaloids, of which 4'72 per cent. was crystallised sulphate of
quinine. Mr. Howard also amalysed a specimen of the same bark at a later date, and got
u total of 12:20 per cent. of the sulphates of the alkaldgids, of which 6:00 per cent. was sulphate of
quinine and 500 sulphate of cinchonidine.  Mr. Howard speaks of this as a varicty of officinalis,
but the specimens submitted to Dr. King and myself from the same tree show, that it is a
hybrid with a strong strain of the officinalis family, and apparently o cross between 0. officinalis
and C. succirubra. The specific name of pubescens which has been applied to it is unfor-
tunate, as it has already been ‘given to a distinct species, viz., C. pubescens, Va#hl. There
seems to be some further confusion regarding this Nilgiri hybrid known as pubescens, as on
a private estate I found the owmer diligently propzﬁating a kind quite ditferent from the tree
pointed out by Mr. Rowson as the true pubescens of Messrs. MeIvor 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 their having been raised from
seed and thus partly reverted to the type of one of the ﬁarents. This contusion and uncertainty
indicates how much has yet to be done in the matter of hybridisation, and how necessary it is that
all such experiments should be conducted with the utmost eare, and the results rocorded with
mathematical precision. It also secms desirable that a typical tree of each hybrid and variety
should be labelled, so as to prevent confusion and to admit of ready reference.  Aceurate records
of their history and qualities should also be kek)t up, and be accessible to individuals engaged in
or interested in cinchona culture,

, VALUABLE SPRCIES OR VARIETIRS oF Cinciiona.—On cortain estates 1‘)elonging to private owners
there is a variety, locally termed C. lanosa, being largirlely propagated, but as’nearly ull the plants
are still young, it was only after a prolonged search on several of these estates that satisfactory
specimens in flower and from a well grown tree were secured. These speeinleus are now before me,
and 1ndieate that C. lanosa is nearly allied to the “strong growing” crown bark of the Govern.
ment estates. Its obvious good qualities are its vigorous growth and hardy constitution, which
permit of its being successfully cultivated under widely different conditions as to elevation,
temperature and moisture. No very definite information could be obtnined as to its alkaloid

. yielding qualities, but as the late Mr. McIvor was interested in the estates on which it is being

planted, it is probable that he selected it partly on account of the value of its bark. It is said to
come true from seed—a circumstance which, if correct, supports the view that it is a variety and
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not a hybrid. None of the officials on the Government estates could afford any reliable informa-
tion as to its origin and history, and so far as could be ascertained there is not a tree in the
Government plantations which agrees exactly with this C. lanosa. The specific name lanosa
which has been given to it is inappropriate, as the leaves of the typical trsees seen in two different
localities are smooth and not woolly. ~ In vigor of growth and size of stem it is more like a red
than & crown bark tree, and promises to be a very valuable acquisition to the owners.

On the Dodabetta plantations there is a variety of crown bark called “ strong growing ” by
the late Su;{:arintendent which is deserving of notice. It is at once distinguishable amongst
other crown barks by its more robust habit and larger leaves. It is said to be very quick-growing,
especially hardy, and to yield a rich bark. I was also informed by the Overseer Narrainsawmy,
who is very observant and has a very retentive memory for facts connected with his charge, that
it renows its bark quickly and that the renevwged bark is thick and good. Owing to the superior
size of its stem too it will yield a larger amount of bark than the ordinary varieties of crown
bark trees. It is very desirable therefore that this * strong growing ” variety should be largely
propagated.

There are at Neddiwattum two very distinet varieties of red bark, viz., one with the ordinary
leaves, smooth above and slightly pubescent below, and the other with leaves slightly pubescent on
the upper and very pubescent on the lower surface. The latter is more robust and hardier than
the smooth-leafed variety, and is said to yield superior bark. We found the pubescent kind
much more common on private estates than on the Government -plantations. I would recommend
that special analyses be obtained of the bark of the pubescent and ordinary variety of red bark,
from trees of the same age and growing under precisely the same conditions. This would settle
the question as to the comparative merits of their bark ; but even if they should be found

equal in alkaloid-yielding properties, it would be desirable to encourage the culture of the hardier
and more robust*pubescent variety. -

DECLINE IN THE AMOUNT OF ALKALOIDS IN NILAGIRI Barks.—The most r a

Madras barks by Dr. Paul and Mr. Howard show a very marked deoline in th?a‘:l:otal.lla;);:(lﬁ (())f
alkaloids. Eleven samples of crown barks from Neddiwattum, Dodabetta and Pykarah were submit-
ted to Dr. Paul, and the results of his investigations show a great deterioration in the quality of
mossed, unmossed and renewed bark. For the actual figures see G.0., Revenue Department

No. 715, of 8th May 1878. In the report by M. Howard he does not give the percentage of alkaloids
found'by him, but states generally that * the officinalis of each plantation shews a deficiency in
alkaloid of each of the three sorts, the renewed and unmossed shewing it the most : the quinine is
def:l(!l?nt on the} average 10 per cent. compared with last year.” e further states « I have found
a similar_deficiency in the offic/nalis from another private plantation, the crops of which I could
compare 1n a similar way.” “The renewed succirubra bark shews an even more marked inferiority.

the average of this year's crop is about 25 per cent. deficient in quinine, and though the total
alkaloids 18 less, the deficiency is in the quinine, the cinchonidine being more than " last -year.”
Unfortunately the ages of the trees from which the barks submitted for analyses were taken are
not given. It is therefore 1mgosmble to say exactly whether this deterioration may not have been
partly due to the age of the bark, Mr. Broughton having pointed out that certain changes take
place in the alkaloid constituents of cinchona bark according to age. On the whole, however, as
the inferiority is so genera.l. and not confined to one species, I am rather inclined to believe that ’the
decline both in the quantity and quality of the alkaloids was due to climatic influences, the
two past seasons having been particularly trying to all kinds of cultivated plants. The oocurr’ence
of such deterioration in bark shows how essential it is, that there should e a scientific officer in
charge of the estates able to watch and investigate such changes, and, with the aid of the chemist,
to seek out their causes. ’

OotacaMUND,

G. B .B,
3lst Awiyust 1878. IDIE, .8

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

-

Memorandum as to Cinchona officinalis trees on the Dodabetta Plantation, examined and b‘
: by Drs. King and Bidie on the 14th August 1878.
No. 1A.

A specimen of C. officin alis, planted in 1863, growing in splendid black soil on
the ravine within a quarter mile of the entrance to the estate, proceeding from the g
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tree was not in a very healthy state, and was a fair sample of many such on the plantations. It
was barked once in 1877, and being then in a semi-sickly state, the bark did not rise freely. The
bark also renewed slowly and imperfeetly. It was uprooted in our presence and yielded as
follows :—~

1b.
Root-bark . . .. .o .. .. 4 very thin.
Stem-bark .. .. .. .o . .. 7
Branch-bark .. . . e .. ..o 4

Total .. 151b. of green bark.

The stem was cut across at the crown of the rc?, as if for coppicing, and showed fine healthy
tissues. The roots were also healthy, and it is fair to presume that if this tree had been carefully
coppiced at the proper season, it would have given off healthy shoots. The stem was not in
a healthy condition, and would probably have died in course of time.

No. 1.

One of the fifty trees of C. officinalis planted in 1863 and coppiced in 1873. I saw these
trees in September 1873, and they were then bleeding most profusely. The coppicing had also been
done in such a manner that it is simply wonderful that they survived the operation. The stem
had been coppiced in 1873 about one foot above the surface of the ground, and bore nine sturdy
shoots. These were carefully removed with a saw and the cut surfaces dressed. The nine shoots
yielded of green bark somewhat thin in character, as follows :— .

Bark va . - ‘e .. . . .. 81b.

We left @ 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 fifty C. officinalis trees planted in 1863 and coppiced in 1873. This stool
bore six coppice shoots, which were removed together with about three inches of the old stool,
which left a fine surface of living wood and healthy bark, The surface of the stool having been
dressed, the bark of the coppice shoots was removed. It was thin, as in No. 1, and weighed 5 Ib. in
the green state.

No. 3.

Another of the fifty C. gficinalis trees planted in 1863 and coppiced in 1873. This stool bore
three large and three small shoots, which were removed along with about two inches of the stool so
as to get rid of the dead and reach the living wood. Cut surface having been dressed, the bark was
removed from the shoots and found to weigh 3 Ib.

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

Ib.

No. 1 Stool Coppice Bark . e . . . 8

» 2 do. do. do. .. .. - . . 8

» 8 do. do. do. .. e .. .. 3
Total .. 16 *

Average yield of bark per tree 53 Ib. As the coppice shoots are five years old, the i.)roduco of
green bark has been at the rate of about 11b. per annum. I requested the Overseer to mark the

storilsil 1\(3105. 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 teees of C. officinalis planted in 1863 and coppiced in 1873. It being
of great importance to ascertain the state of the roots in 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
greatly exceeded those of tree No. 1A, also uprooted, and with few exceptions were healthy.
Judging from this specimen, coppicing, when shoots come off freely, seems to have the effect of
increasing the root development. Owing to the nuniber and tangled nature of the roots the removal
of their bark’ was attended with some difficulty and not very perfectly performed, but it was
ronsidercd 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 follows :—
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Ib.

Bark of coppice shoots .. .. .. . . .. 6
Do. of roots .o o . . . .. . 5
Total .. 11

The sections of this stool, marked No. 4, are herewith forwarded. It will be observed that the
wood is generally sound, except small portions on the upper coppiced surface and on one side,
Considering that this tree was coppiced at a wrong season and carelessly handled, the results show
how tolerant this species is of the operation of coppicing.

No. 5.

This tree, an uncoppiced one, was selected as a contrast to No. 1A, it being in a healthy state.
It was growing immediately below the patch of fifty trees coppiced in 1873, It was planted in
1863 and had %)een barked once in 1877. It was of good size and looked, as already stated, quite
healthy. It was uprooted, and on exsmination the roots were found very much on a par as to
size and number with those of No. 1A. The roots, marked No. 5, are forwarded for examination*
and comparison with those of No. 4 belonging to a coppiced tree. It will be observed that they
are much less developed than those of the latter. The stem bark did not rise very freely and the

" renewed portions, one year old, are rather thin. Asin No. 4, it was found impossible to remove

the root-bark quite perfectly without injuring the roots and so damaging the specimen. The
yield of bark was as follows :— :

1b.
Root-bark .. .. . -, .. .o o 4
Stem-bark .. . .e .o . . .. 10
Branch-bark .. S o . .. .. .. 9

Total .. 23 .

It will be observed that the above yield from a healthy tree contrasts very favorably with the
return from the semi-sickly tree*No. 14, the total harvest in that case having amounted to only
15 Ib. The whole of the bark referred to in these notes has been handed overgo Mr. Lorne A.
Campbell, to be reweighed when dry.

G. BIDIE, m.8.

OQOTACAMUND,

15th August 1878,
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APPENDIX F.

GOVERNMENT OF MADRAY.

REVENUE DEPARTMENT.

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

From J. W. B. MONEY, Esq., to the Hon. D. . CARMICHAKL,

Chicf Sccretary to Government’
Fort St. George, dated Ootacamund, 4th June 1877.

I mAvE the honor to acknowledge the receipt of your letter of the 22nd ultimo
order of ‘Ilis Grace in Council, that the whole of my correspondenco rel
Cinchona Gardeus on the Nilgiris is under the consideration of His Grace.

2. T am aware of the difficulty felt by Government in the matter. They have, of course, no wish
to injure me by the continued infringement of their prowises, but at the same time they see no
practicable mode of making their bark available for the troops and the people of India without a large
expense, and the establishment of a Quinine Manufactory with doubtful suecess as to the results,

3. It was with a view to mcet this difficulty that, in my Ictter to the Secre
1875, 1 proposed, as an alternative, to bny the Government Gardens.
interview in Madras on the 21st ultimo, my real object is to avoid th
the competition of the Government bark in the Kuropean markets.
solution is open which might, perhaps, meet the views of Government.”

4. It was only in about 1825 that the febrifuge alkaloids and the mode of extracting them from
the bark were discovered. . For the previous two centurics mankind had been contented and derived
inestimable benefits from mere decoctions, so well known to our ancestors as Jesuit's Dark.

5. For the troops and the people of Indin it will surcly be sufficient to give themn what sufficed
our ancestors for two centuries without resorting to the more com plex and delicate machine
to extract the alkaloids from the bark, and to exhibit cach alkaloid separately.

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

7. We have now for some years been making a similar decoction for the use
with eminent success. The late Mr. Samuel Waunchope, a Ben
bottles of this decoction with him to Hoogly in Bengal and administered it gratuitously, as far as it
went, to the fever-stricken population of thut district. It acquired so instantancous a reputation that
e was besieged by crowds who had walked over 30 or GO miles to get a drink of it.

8. 1f the Government would make over their gardens on the Nilgiris to me to apply their bark to
this purpose, I would undertake to supply them with any quantity of this decoction, which they please
to take, up to the full bark produce of the gardens, at onc rupee (Rupee 1) quart bottle delivored at
the garden, each bottle of which should contain a i Iboof dry bark pounded and the remainder pure
alcohol. This rupee per bottle wounld give a small profit, from which at the same time I would
cultivate and carry on the gardens at my own expense.

9. This solution would enable the Madras Government toapply their gardens to the
for which they were first established, to supply a cheap fe
the same time achieve my object in relieving me from th
Europcan market.

10. Should His Grace in Council be willing
mation as to the preparation of this decoction
. the Government medical authoritics.

I11. This decoction has none of th
preparations and those of the Be
bark and alcohol, the original Je

, informing me, by
ating to the Government

tary of State of June
But, as T told you in my
e loss in EBurope caused me by
It ocenrs to me that another

ry required

of our own people
gal Ciyilian, my partuer, took several

nohle purpose
brifuge to the people of India, and would at
e competition of the Government bark in the

to entertain this proposal, I would afford full infor-
, and supply samples of it for the testing and report of

¢ objectionable qualities which have made Mr. Broughton's
ngal Government of so little practical use. It is nothing but pounded
suit’s Bark of our ancestors.

OrpER THEREON, 27th June 1877, No. 2,199.

Recornep, with an intimation that if Mr. Mone

i . : y will send specimen of his decoction to the
Surgeou-General, Indian Medical Department, inquiry

will be made into its ceflicacy as a febrifuge.

(True Extract.)
(Signed) C. (. MASTER,

Sccretury to Guoernmend.
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Read the following paper : — T £

“p S -General G. SMITH, ».p., Indian Medical Department, to C. G. MASTER, Esq.,
Hrom ug?zzzztart;l:: LG‘mvcrnmcut, ’Rcvcuue Department, dated Fort St. George, 8th August 1878,
No. 447.

Avverting to the orders of Government marginally cited, I have the honor, in submitting a
tabular statcment showing the results of certain
experiments on the therapeutic action of Mr.
Money’s tincture of Cinchona, to offer the follow-
ing remarks for the information of His Grace the
Governor in Council.

" 2. Mr. Money obligingly placed at my disposal 100 quart bottles of his tincturfa prepared from
Cl'Osz) al:I(i 11(\){6 frgxn red lm%-l}y, I The precisz7 nxogc of preparing the tincture was not mdlcabﬁd, tzl‘lt the
ingredients were stated to comprise five ounces of pounded dry bark to the quart bottle* of ‘ pure
alcohol.” Mr. Money refers to the preparation as
a “ decoction,” but as the more accurate term
would be tincture, I shall use that designation in
this communication.

3. T Ir y’s t was distributed to the Medical Officers of Civil Dispensa-
. Tho eupply of Mr. Monoy’s tinctaro ries, &c., at the stations inarginally noted a]ong' with
a memorandum from this office which is embodicd
in the DProceedings of Government (Revenue
Department), No. 2,641, dated 4th Scptember
1877.  The reports called for having come to hand
the principal fucts in connection with the inquiry will be found arranged in a tabular form in the

G. 0., No. 2,129, dated 27th Juno 1877.
)y w 2,809, ,,  28rd August 1877.
. » 2,641, ,,  4th September 1877,
' , 1,065, ,,  1llth July 1878.

# The average capacity of a quart bottle is about twenty-
five Huid ounces.

1. Guntoor. 5 Salem.
2. Bellary. 6. Calicnt.
3. Kurnool. 7. Mysore.
4. Couimbatore.

. appuudlx.

4. Stated broadly the conclusions arrived at are that Mr. _Money’s tinpture cannot act as a
gabstitute for quinine in the treatmeut of the severer forﬂ‘s of malarial fever, or in th.ose cases in which
local complications exist; that in less scvere cases 1ts action, even when successful, is slower and more
uncertain than that of quinine, and that quinine has at times to be u§ed to complete the antlpea.rlpdxc
action of the tincture ; that in ordinary uncomphcated cases it acts at times as sa:tlsfactomly as quinine ;
that its therapeutic value is probably not inferior to that of the secondary alkaloids ; and that it is to be
regarded as a useful antiperiodic and general tonic.

5. Certain drawbacks to the cmployment of the tincture hafve also been .a,l!udcd.to. In scvere cases
of malarial fever and in those complicated with _locul inflammadtions Lhe_admml‘?tratlon of Ia,rg,(’e doses of
Mouey’s tincture would be most dangerous, owing to the large proportion of * pure alcohol present
in the preparation. A further drawback to the tincture is to be f9uud1 in ﬂ]lle fact that under 1tsfuse
nausca, vomiting, diarrheen, and dysentery sometimes ocenr, provmght latft e preparation is ;ot drqe
from toxic elements possessing an action of serious importance when fever patients are reduced in
strength by debilitating causes.

is scldom that medical men use the tincture of Cinchona of the British Pharmacogoa_ia.

cxce}?t:. :: ;S‘:zmclll(lisfble :ddition to the decoction or infusion of bark, for the simple reason that adminis-
tcred per se in severe cases the dose must necessarily be large and contain an inconveniently large
roportion of proof spirit. The objection is more serions in the case of the tincture prepared by Mr.
Rf[ogey inasmuch as he uses pure alcohol in lieu of proof spirit. In other respects the two tinctures
differ v’ery little excopt that the tincture of the British Pharmacopmlg. is made from the yellow‘ba:rk,
whilst Mr. Money’s tincture is from the crown and red barks. The tinctore of the pharmacopewia is a
yeparation carefully made by percolation, “:hl]St that of Mr. Moncy is probably only & somewhat
fxuscienbiﬁc imitation of the pharmacopeeial tincture. The tincture of the pharmacopewia, however,
is not so rich in alkaloids as that of Mr. Money. .

fLiere is, however, one great objection to the general nse of Mr. Money’s preparation in
co;1nZét$1:e:v(’it}l the supply’ of an %mtiperic')]dic cheap and etﬁciept among the mﬁqsses of the people, and
that objection has reference to bulk. Each quart bottle contains but twenty-five one-ounce doses, or
tifty-four drachm doses ; consequently the expense of transporting the preparation throughgut the
Presidency wonld be so great as to amount to an actual PTO.hlbltlon of its use. I may be permitted to
add that whilst acknowledging the value of Mr: Money’s tincture as an a.ntlpemodlc.m ordma.ry and
uncomplicated cases of malarial fever, I am in(_:lmed to lp(_)k in another and totally dlﬁ'eren't du'ef;txon
for a cheap and efficient febrifuge which from its portability, safety, and proved potency will b.e likely
to accomplish all that can be desired in the way of mgeting the medical wants of the fever-stricken
masses of this Presidency. /»)
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-cimment, Revenue De.
. —ivh June 1877.
- sueedings of Government, Revenue Depart
2,559, of 23rd August 1877,
T One dozen red bark preparation.
One dozen crown bark proparation. ann

> you,.

Salvel,

2. Mr. Money’s tincture contains 5 oz. of crow. bark « 0. officinalis) or red bark (C. succirubra)

to the quart bottle of spirit, i.e., 24 oz. The British Pharmacepeeia Tinctura Cinchona Flave b~

of bark to 20 oz. of proof spirit.

3. It has been roughly estimated that Mr. Money’s tincture contains from 3 to ne:

Cinchona alkaloids per ounce. The dose of the I'.armacopeia tincture is

ly t
3 to2 drachﬁs. BN

your duty to determine by careful trial the minimum, medium, and maximum antiperiodic

Mr. Money’s tincture.

4. The object of this trial is to determine the therapeuti . of My

to that of quinine and the other Cinchona alkaloids at you EETIP P
your trials, it will be necessary to state what quantity of 1r. *incti-u &

Monev’s tincture . < .-
Ve v liethe

3
'Y

oo

t 0z,

+ of
be. -

of

the ordinary antiperiodic doses of quinine ; whether it is more sucvessiui wiiom sad 4 Zlay i
or small doses; whether it has any advantages over the other preparations of Cinchoua : - -
and if not, what are the drawbacks you have experienced in its employment. .

Its use in the case of children, and in cases in which the employment of stimulants would be

inexpedient, must be avoided,

°
" ForwarDED to the Secretary to Government, Revenue Department, with reference to G.0,

No. 2,559, dated 23rd August 1877.
(Signed)

G. SMITH, m.p.,

Surgn.-Genl., Indian Medl. Dept.

ORrDER THEREON, 4th September 1877, No. 2,641.

REecorpED.
(True Extract.)
. (Signed)

C. G. MASTER,

Secretary to Government.
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