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Officiating Surgeon General 16 Sep Ap};,endix.-—Extmct.-— Report by Su:‘genn Major C. J. | 182
Togers,
” " » Surgeon W. N. Chip- | 132
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. : D. W. Trimnell - . | 133
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- - . 133
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Statement - - - - - . . . <135
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Commissioner of Nilgiris - { 14 Mar. 1874 | Forwarding, with comments, Report on changes produced
. . by age snd growth in Chinchona trees in Government
. Plantutions, List ofprices and analysis of Java bark sold
. in Amsterdam, compared with Nilgiri burk sold in

| London.
Superintendent Chinchona Plan- | 14 Feb. 1874 | Report - - - - - - - - -

tations,

Order of Madras Glovernment

Government Quinologist ~ -

Government Quinologist - -

Order of Madras Government -

Order of the Madras Govern-
ment.

GOVERNMENT oF MaDRAS - -

Superintendent Chinchona Plun-
tations.

Superintendent Chinchona Plan.
. tations.

GOVvERNMENT OF MADRAS - -

GovERNMENT oF MADRAS - -

Commissioner, Nilgiris - -
Oider of Madras Government -

. gy
Superintendent Chinchona Plan-
tations.

27 April 1874
30 April 1874

23 May
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22 June

Aug.

22 Aug.
15 Dec.

28 Nov,

19 Dec.
20 Deec.
24 Dec.
27 Dee.
11 Feb.

24 Mar.

No.3(Revenue).

9 Mar.

1 Mar,

1874
1874
1874

1878

1873
1873

1878

1874
1874
1874
1874
1875

1873

1875

18756

8 April 1875

No. 10

(Re-

venue),

28 July

1875

No. 28 (Re-
venue),

13 April 1875
20 April 1875

20 Aug.

1875

Minute by the Honourable J, D, Sim - . - -
Minute by the Honourable W, Robinson - « -
Minute by His Excellency the Commander in Chief -
Minute by His Excellency the Governor - - -

Mr. Cornish and the Commissioner of the Nilgiris to
inquire and report fully on the matter on Mr.
Broughton’s return to Inliu.

Mr. Roward and Dr. de Vrij to besupplied with Amorphous
Quinine for analysis and valuation.

Forwarding Report on changes of growth and age of (rees
in Government Chinchona Pluntation.

Report - - . - . - - - -

To be forwarded to Commissioner, Nilgiris, with Mr.
Broughton’s letter for Mr. McIvor's opinion.

Report of Committee appointed in Government Order of
22nd June 1874,

Minute by the Honourable J. D. 8im - . - -

Minute by His Excellency the Commander i Chief -

M:nute by His Bxcellency the Governor - - -

Minute by the Honourable W, Robinson - - -

The manufacture of to be abandoned, and Mr. Broughton's
resignation to be accepted.

" Chinchosn wark (28,6603 Ion. pay - " 278 et of

Advice - - - - - - - - -

Ha_lf-yearl y Tabular Report on Nilgiri Chinchona Planta-
tions for 31st January 1875.

Replying to Secretary of State’s Despatch, No. 8 of 1875,
mossing system used only because coppicing cannot be
practised for two years. Detailed experiments for com-
paring the systems are now on foor,

Freight of 278 bales of bark is 4/ &s. per ton, and not
2l 5s., as stated in Enclosures to Madras Despatch,
No. 8 of 1875.

- - di“.o - - - - - - - - -

Half-yearly Tabular Report on Nilgiri Chinchona Plan-
tutions for 318t July 1873.
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CORRESPONDENCE

RELATING TO

CHINCHONA CULTIVATION IN INDIA.

— No. 1. —
(No. 6—Revenue.)

he Government of Madras to the Secretary of State for India.

Fort St. George, 7 February 1871.
r Despatch, dated 19th May 1870, No. 13,

From t

My Lord Duke, -
WE have the honour to reply to you

: i nance o
relatmg to the maivtena Nos. 87 and 91,

ginally noted (which accompany), are Ie” ~ Nos 401-403.

i p issioner ; ileherries
: (he views of the Commissioner of the Neilg , -
;})ﬁllzd(}(};\?ernment Quinologist, and of the Superintendent of the plantations, on

the questions raised by your despatch. It remains for us briefly to state our

own views.

9. In determining the posi
to the supply of quinine, a ch
or an intermediate policy :—

(1.) The retention and _maintenanc
plantations, and the institution of a regu
by the State for Indian requirements.

(2.) The abando?meqt by the State o

vour of private enterprise.
" (03.) Tlﬁa retention I;f the plantations by the State with a view to the
manufacture of quinine from the bark in England:

(4.) The sale of the plantations, but_the retention by the State of the
process of quinine manufacture for Indian requirements at Ootacamund.

i i 'Ti hich have now been completely
. The plantations on the Neilgherries (w :
ocgupie:i(; z?re four in number, and comprise an aggregate area of 1,200

acres, as marginally shown.

it is doubtful whether their probab
convenience re ‘ abli
relinquish all further attempts at cultivating

ments. We therefore propose t0 . ;
fai rctate. a considerable portion of which has proved a com-
the Mailkoondah Estate, derable POt Yo price from a purchaser whose

3 . d if wecan o .
g})esti(zi o%‘;‘:; ;nzztalns offer some guarantee that the care and expenditure already

Proceedings, mar

ate is hereafter to hold with regard

i ich the St >
tion Which the following courses of action,

oice lies between

e by the State of the chinchona
lar system of quinine manufacture

f both branches of industry in

le future utility justifies the annual out-

. will not be thrown away, owing to subsequent

he plantations
bestowed on the Pat se to sell both the Mailkoondah tract, and also the

t would propo .
neglect, W karal.) Ks an alternative arrangement, tending to cconomy, they

as uncultivated chinchona copses or forest, the’
lkoondah Estate being abandoned altogether.

plantation at Py
may be permitted to develope,

condemned portion of the Mai

4. The two remaining estates should, we consider, certainly be retained in
the hands of Government. State supervision cannot ordinarily compete with
ably-directed private enterprise ; but it does not follow that a project should be

religxi%uished when the cost of it is rapid&y decreasing, while the proﬁti) :gng?rllé
1Y

sulting from two separate establish- Mail

f the chincho(;la plantiations Procoedings of Government, 7th February 1871,
e e vk 3 j idency. In our
- and the utilisation of the bark in this Presl Y Proceedings of Government, 21st December 1870,

Acres.

The two last named are the least important; At Dodabetta - - 375
» Neddivuttum - 450

kara - - -

koondah - 75

Total - 1,200
A —————
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beginning to be realised. Up to the present time the total outlay® on th:e Neil-
gherry chinchona plantations has exceeded five lakhs of rupees. .

5. Even if it were certain that greater economy would in the end be attained

by the sale of the plantations, it must be remembered that chinchona-planting

.in India, although a proved success, has not yet altogether lost the character of
an experiment, which it would be unsafe to entrust to private hands; for the

-birks of the already discovered species of chinchona yield a varying ratio of
alkaloids at different stages of their growth, and it js possible that the species

now least valued may, when more matured, be found rich in alkaloids, and vice

versd. The questions raised by the frequent discovery of fresh varieties of chin-

chona, or of an unprecedentedly large proportion of alkaloids insome of the known

varieties, will be most expeditiously solved under Government supervision, which
allows the freest scope for experiments,

6. ’I"he next question to be .decided is, whether the requisite process for
preparing quinine from the bark is to be conducted entirely at Ootacamund, or

whether the whole or a portion of the bark is to be sent to the London market
to be worked up there.

7. We are of opinion that the Quinologist should be allowed every facility for
developing the preparations of bark febrifuge best suited for Indian requirements.
It is dlfﬁct_ﬂ% to .predlct now whether 10 years hence it will be cheaper to manu-
facture quinine in this country, or to send the bark to England for manufacture ;
because all calculations founded on existing data may be inapplicable when the
process of manufacture is cheapened in England by large imports of bark from
the numerous foreign plantations which will soon he productive. As, however,

the * Amorphous Quinine,” which Mr. Broughton is now manufacturing at an -

estimated cost of one rupee per ounce, is found highly efficacious, there can be
1o doubt as to the expediency of continuing its preparation in this country,
The quinologist has also shown that, by working up the bark on the spot, many
difficulties incident to the conduct of the process at a distance from the planta-
tions are avoided, and much weight is due to this argument

8. It is, however, evident from Mr. Broughton’s leitet that, unless a reduced
price operatcs in increasing the consumption of quinine far beyond its present
rate, the supply of bark procurable from the Government plantations will soon
exceed the demand. We deem it, therefore, highly advisable that samples of
Neilgherry batk should be sent to the home market. We learn that 900 kilos
of.bark have already been shipped from Java, that 1,000 kilos are ready for
shipment, and 2,000 kilos more were expected to be collected and shipped
before the end of last year. With this and other additional sources of supply
:hebprlce of ttli]ei' bark ;nuslt soon fall, and we have, therefore, ordered 4.000 lbs.
o be prepared for early shipment. We purpose i tati '
as much bark as is notyrequli)red for use ig Ir?dia. ¢© continue the exportation of

We have, &c.
(signed) Napier, &e.

Enclosure 1, in No. 1.

From the Commissioner of the Neilgherries to the Secretary to Governm
ent, R
Department, Madras ; dated Qotacamund, 28th May 1870, No. 25. evenue

I BAVE the honour to forward the Superintendent’s Annual Report on the
Chinchona Plantations and Botanical Gardens of Ootacamund foxl'x1869- 70. Government

2. I have lately seen the plantations at Dodabetta, Neddivattum, Pycarah, and
Mailkoondah ; and the three former retain their high character, and do great credit to
* Mr. Mclvor’s horticultural skill, and to the zeal and industry of all connected with the

lantations. I regret I cannot speak so satisfactorily of the Mailkoondah plantation, which
f shall refer to more particularly by-and-by.

3. During the year the superintendent reports that 254,367 plants were planted
out, against 153,145 in 1868-69 ; and 17,526 plants were propagated, against 19,703 in
1868-69. ,

Since the receipt of Government Order, dated 9th November 1889, the superintendent
has devoted his attention to the propagation of the Pitayo variety, and the newly-
discovered variety of Chinchona officinalis. 4. The
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4. The Government will observe that 1,200 acres, the ares originally £
limit to which the chinchona plantations were to ex;end, have no::gll)l;:nypla:?:da;pth;
follows :—

Acres.
At Dodabetta - - - - - - - - - - 375
,» Neddivattum - - - - - - - - - 450 .
,»» Pycarah - - - - - - - - - - 300
,» Mailkoondah - - - - - - - . . 75 ° .
Total - -~ ~ 1,200

The superintendent estimates that adjoining the three Yllantations of Neddivattum,
Pycarah, and Mailkoondah, about 1,000 acres suitable for chinchona are still available if
wanted.

5. Up to 31st March 1870 the total expenditure on account of chinchona on the
Neilgherries amounted to 557,699 rupees, which may be subdivided as follows:—

Rs.
Superintendent and office - - - - - - - 65,860
Propagation and nursery - - - - - - —Re - 54,498
Establishment - - - - - 23,2&
Dodabetta -, Buildings, &ec. - - - - "
\Planta.tﬁn’x work - - - - - 67,689 :
- — | 1,28,546
Establishment - - - - - 3 g,g gg
Neddivattum -¢ Buildings, &c. - - - - - 27,
. Plantatﬁu,l work - - - - - 94,692
: —— 2,01,924
Establishment - - - - - 1 (ls,'{gg
Pycarah - -;Buildings, &c. - - - - ,
d | Plantaton work - - - - = 46762
64,696
Establishment - - - - - 9,005
Mailkoondah -\Buildings, &c.k . 23,;';3
Plantation wor - - - R 43,176
ToraL- - Rs. 5,57,699

This gives a total expenditure of 464 rupees per acre.

6. I believe the Governmens of India have in Sikkim about 1,250 acres under chin-
chona, the total cost of which, up to the 31st March 1870, has reached Rs.3,43,518.10. 5.
It would be interesting to Kave the acreage and expenditure verified, so as to
institute a comparison between our plantations and theirs. The information would aid
towards forming some conclusion as to the probable cost per pound of bark at which each
species can be grown in different parts of India. )

It is very probable that the Sikkim plantations, from climate and other reasons, will be
unable to compete with ours in the growth of the Officinalis and such species, while they
will outstrip us in the rapid and cheap growth of the Calisaya and Succirubra.

7. 4,000 Succirubras and 2,000 Condamineas have been mossed. Under Mz,
Broughton’s hands the value of this process will in due course be effectually tested by
periodical analysis,

8. Up to 31st March last 42,175 rupees have -been spent upon the Mailkoondah
lantation. The plantation consists of two clearings in the great forest which covers the
ills to the south-west of the village of Mailkoon The clearing on which the gaol

and the superintendent’s cottage have been built is at a higher elevation than the other,
and may contuin 20 or 30 acres. The superintendent’s cottage has tumbled down ; the
few acres planted seemed to be eaten off by the sambar; I sawnothing but here and there
a few. chinchona-sticks without leaves.

The gaol-walls are cracked in every direction, and the approaching monsoon will, I
fog.lx:l,] bliing thelbuildin to the ground. gaol, and i

e lower clearing is about 1} miles from the gaol, and is situated on the slope ¢
-spur of the Koondah Hills. * . i . ke 'Of *
_Here the Succirubra séemed to be doing fairly "n,i the trees were about two feet.

high, but suffer greatly, I was informed, from the violence of the monsoon windg

ith reference to my remarks, in paragraphs 4 sod 5 of xz letter to Government;
dated 18th Qctober 1869, I am still of opinion thet it is not worth while incurring furthe
expense on this plantation. : )

9. I am disposed to recommend that the Government should cease all further outlay

;}::::i:.el: :::heyphntaﬁon, and endeavour to sell the upper clearing, with its buildings anq

379 A2 The
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The lower plantation, if the Government thought proper, might be left, as an experi-
ment, to see how the chinchona trees will fare whep left entirely to themselves in a clearing
in the heart of the forest.

10. The Botanical Gardens have received some important contributions from Messra.
E. B. Thomas and Deschamp, Colonel Denison ang Major Beddome. Some improvement
‘has, I think, been made in the general up-keep of the gardens under the mmmediate
digection of Mr. Jamieson. .
© It would be desirable, in future years, to keep the report of the Botamct}l Gardens
altogether distinct and seperate from the Chinchona Report, so as to admit of more
detail as to the number of hands employed in the gardens during the year, the nature of
work performed, the introduction of new specics b; exchange or otherwise, and the stock
of plants available for distribution and sale, &c., &g, . o

A statement of the year’s receipts and disbursements should also be given. W ithout
such a detailed report it is impossible to institute g satisfactory system of exch:‘mge with
other gardens in other parts of the world, nor can we say whether the utility of the
Ootacamund gardens is properly maintained, nor can the pubﬁc know what facilities exist
of stocking their gardens with useful and ornamenta] plants. ‘

Ootacamund, 28 May 1870,

REPORT on the GOVERNMENT CHINCHONA PLANTATIONS and BOTANICAL
GARDENS, Ootacamund, Neilgherries, for the Official Year 1869-70.

During the past year we have completed planting the sanctioned extent of our
chinchona plantations, namely, 1,200 acres; a few additional acres are reserved 'for-
planting with the new varieties recently introduced, and the lanceolate-leaved variety of
Officinalis,

2. During the year 12 cooly, 76 bullock, and 21 cart-loads of fresh bark were supplied
for manufacture to Mr. Broughton, the Government Quinologist. At present we are
supplying that gentlemen with about 2,000 lbs, of fresh bark weekly. We may therefore
caﬁ:ulate the yield this year of fresh bark from the plantations to be upwards of 100,000 1ba.,
or about 45 tons.

3. The past season has been very favourable for planting operations, and the growth of
the plants very satisfactory.

4. The plants })ermanently planted out in August and September 1862 bave attained
heights varying from 20 feet to 25 feet, the circumference of the stems, at one foot above
the ground, measuring from 25 inches to 32 inches.

5. The number of plants planted out during the year were 254,367, making the total
number 1,148,424, e number of Plants propagated were 17,526, st 19,703, the
result of the last year. Our propagation has lately been principally confined to the Pitayo
varieties and the new variety of Officinalis.

6. The number of plants distributed to the public during the year were 7,755, making

the total number 178,605. Private planters now prefer seeds, and a large quantity of
these have been distributed.

7. With the foregoing obsegvations I shall proceed to the details of this report, which
are arranged under the following heads :—
. I. Condition and growth of plants.
I1. Propagation.
FII. Cultivation.
IV. Results obtained by private planters.
V. Chinchona, new varieties, remarks on.
VI. Formation of alkaloids,
VII. Establishment.
VI1II. Progress of operations.
I1X. Botanical Gardens.
X. Tea plantation.
XI1. Freshwater fish. .
XII. Appendix A, Accounts from commencement to 31st March 1870,
XIII. Appendix B, Meteorological Observations at Neddivattum.
XIV. Appendix C, Meteorological Observations at Ootacamund.

. Condition and growth of plants,—The red bark (Cinchona succirubra) continues to be
thg most luxuriant of all thepspecies we have introduced. The grey barks also m“k“‘m
a very luxuriant growth, while the erown-barks ,”'n;} our new varieties offy ellow bar ts rate
third. The new lanceolate-leaved variety of Cinchona officinalis mi]i“ ourth in lﬁtable
of growth. These facts are important in determining what 'Pec‘e‘?e‘i‘:l.l be most pro ewhat
in cultivation, as the most hardy and luxuriant Sfecm" although yielding & bark som

inferior, may nevertheless be the most profitable plant to grow, in consequence of the ;ﬁ'ro?l:::
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Eroduce of bark in the same space of time; and this more es

ardy, and not liable to be injured by wild animals or advers i i
the red b-ark, which does not appear to be injured by wild aninfa,f:;a:?rgrsl’ iaﬁeslizgilt?o;ase Klth ‘
they entirely destroy the crown-barks. W'e have collected this season a lar e suw tgre
of sceds, and again raised some very interesting hybrid varieties. Chinchona gre(1 a?-l: i
larly easy to hybridise, and in this way varieties may be obtained possessing the l;:iullli‘;;
degree of excellence as regards the quality of the bark, the rapidity of the Erowth of the
plant, its ability to endure extremes of seasons, ete. .

5.

pecially when the 8pecies is

To develope a variety in this way, such as -will meet all requirements with regard to
rapidity of growth, hardiness, and valde of bark, will occu y some years; but the l;ubject
appears to be one well worth undertaking, and, if carefully carried out, could not fail in
securing a plant much superior to any of our original species. About 50 acres of grass-
land has been planted out this year with Cinchona officinalis and Ciuchona succirubra.
These plants continue to grow nearly as well on the grass-land as they do on the forest-
land. One thousand five hundred plants of Cinchona condaminea have been planted out
at three feet apart, in order to test what effect close planting may have upon the bark.
When plants are placed close together, if not thinned out in a few years, the stronger-
growing will overtop and destroy the weaker plants. During the year 4,000 plants of
Cinchona succirubra and 2,000 of Cinchona condaminea have been mossed, in order to test
the value of this process when applied on a large scale. All our species of chinchona,
with the exception of Cinchona Iauci{olia and the Pitayo-barks, have produced abundance
of seeds; these have been extensively distributed, and large numbers of plants are now
produced from seeds. The weather during the past year has been most favourable for

lanting Of)erations ; we have had rain during every month of the year, except February.
I())ur frost has not been severe, and done no damage whatever to the plants.

As suggested by Mr. Broughton, a number of trees have been manured with guano,
sulphate of ammonia, and stable-manure, in order to ascertain what effect these manures
have upon the secretion of alkaloids. The bark of the Cinchona pakudiana has very
much improved in appearance. The Cinchona lancifolia, received from Java, flourishes
well in this climate, and promises to be a very valuable species; this plant has somewhat
the habit of Cinchona oﬁ?cz'nalis, but is of slower growth.

II. Propagation.—During the present year our stock of plants for filling up failures
has been entirely raised from seeds; some of these have been successf:ully grown when
sown in open beds and shaded with fern only. ‘The more valuable species are now propa-

ated by cuttings, such as the lanceolate-leaved variety of Cinchona officinalis, Cinchona
izncg‘folia, and some of the more valuable of the yellow barks. The number of plants of
these kinds were, on the 31st of March, as follow :—

Lanceolate-leaved variety of C. officinalis - - - 1,563
Cinchona lancifolia - - - - - - - 279
Pitayo-barks . 123
The varieties of yellow bark - - e - - 52,395

Total - - 54,360

II1. Cultivation.—The system of cultivation described in previous reports has been
carried out without variation in our operations of this season. All the species of chin-
chona have been found to thrive best when planted in the open; when the plants are first
planted, they are protected for about & year with turf, wood, or fern. The plants origi-
nally planted as an experiment under the shade of living trees have made unsatisfactory
growth, especially where the shade has been dense. During this season we therefore found
1t necessary to destroy the forest trees by depriving them of their bark.

IV. Results obtained by private planters—Chinchona cultivation, as a private specula-
tion, has, during the last two years, made very littlzuprogress in this district; the value of
estates, whether of tea, coffee, or chxpchona, have fallen greatly in the market, and become
almost unsaleable : thus there is no mdufbement to speculators to invest their capital in
these undertakings. Among the plantations which are still maintained may be mentioned
Deva Sholah, the largest private plantation in Southern Indis, and next in extent to this
the Ossington Estate, which contains nearly 400 acres of promising young chinchons,

lants. Among smaller estates, those of Mr. James Morgan, Dr. Colvin Smith, Colonel
cott, Caplain Jennings, Colonel Fyers, and Mr. R. F. Phillips, deserve mention
A large quantity of our chinchona-seeds have been sent to private planters in the Hima~

layas and Ceylon, where private plantations appear to be making considerable progress.

V. Chinchona, new varieties—Perhaps the most valuable varietv ..
the lanceolate-le:wed sort of Chinchona officinalis, from which ﬁ:x eigol: }?::)1;1 (;Zsessmn 18
the unprecedented guantity of guinine, 10-13 per cent. of the weight gf the bar roc&‘iﬁd
variety is being propagated as rapidly as possible, and plants bave already been dist:l'ib 18
to private planters on the Neilgherries; also to Mr, Clark, Acting Superintendent C‘;lf:ed

279- A3 * oh 01:;
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chona Plantations, Bengal ; and to My. Thwai : tendent, Chinchona Plantatic
Ceylon. These plants %ave yielded o fe: :Ltls:’ ?rl:};fr::}:fch we have.raised 2 number o
seedlings; but as the seeds may or may not pos;eu the properties of the parent plant,
they have been kept separate. To perpetuate this plant in s manner 80 83 to secure all its
qualities, it can only be increased by cuttings, layers, or grafting.

« The Pitayo barks, received from My, C ; ear, have now been increased
to 123, and we trust that during the prese;: ZZ&%:I:&]:?{I e able to increase the varieties

o OF this very valuable species to at least 1,000 plants. Some of the varieties of this species
bave the appearance of a bybrid between the red and crown barks; they are all rich in
alkaloid, and appear to be hardy, and well suited to this climate. The new variety of
Chinchona calisaya, presented to the Indian Government by Mr. Howard in the autumn
of 1867, has now been increased to 1,300 plants; it is one of the most robust and free-
growing of all the varieties of calisaya, and in cor;sequence is a great acquisition to our
collection. Of the plants raised from the calisaya seeds procured from Mr. Monfiy. three
of the varieties are very free-growing and hardy. Mr. Broughton has procured from the
bark of these young plants 4'53 per cent. alkaloids, Among our crown-barks we have
this year discovered a very interesting and apparently & new 8 ecies, with soft downy
leaves and a rough corky bark, but deficient in alkaloid. This plant Was raised from the
original seeds introduced by Mr. Cryss, through Mr. Markham, and must have been
gathered by accident. The hybrids raised from the seeds produced here have not attained
a sufficient age to pronounce authoritatively upon the quality of the bark. The plants,
however, are highly ornamental, some of the varieties very robust and free-growing, and
no doubt may ultimately prove of valuye,

V1. Formation of Alkaloids.—This subj s 1 ally treated in the able reports of
Mr. Broughton, th,; Government Quinof:;itsm:(;ei f;nlg remains for me to notice the
very interesting fact that the yield of alkaloid in our barks still continues to increase with
the age of the trees. Another fact noticed in my Report of the 27th April 1867—namely,
that trees with “ abundant and luxvriant foliage always yields more alkaloid than trees
“ with spare foliage;” also, that « trees with foliage frecly exposed to light and air,
s while their atems are under dense shade, are rich in alkaloids”—seems to be fully estab-
lished by subsequent experience, and indicates a course of inquiry which may prove both
interesting and profitable.

VII. Establishment.—~1 have much pleasure in being able to report the willing co-opera-
tion and the zeal with which my assistants have carried out the various duties entrusted
to their care, Mr., Jamieson, the deputy superintendent, has now been 17 months in the
country, and has, during that time, had charge of the gardens and the propagating estab-
lishment. Mr, Dawson, assistant superintendent in charge of Neddivattum, has carried
out the various works connected with this plantation to my entire satisfaction. Mr. Row-
son, the assistant superintendent in charge of Dodabetta Plantation, has taken a consider-
able interest in carrying out the operations entrusted to his charge. The head overseer,
S. Narrainsawmy Naidoo, has been placed in charge of the Hooker and Wood Plantation
under Mr. Dawson. In the office establighment, Mr. M‘Nair, the office manager, has
given every satisfaction in the performance of his duties.

VIIL. Progress of operations.—No new buildings have been erected during the past
year, the principal work performed beivg the completion of the roade, drains, and pit-
ting of the Napier Estate at Neddivattum, and finishing the planting at Dodabetta. The
establishments have been principally occupied in filling up failures and maintaining the
plantations.

IX. Botanical Gardens.—During the present year no new works have been undertaken
in the Botanical Gardens. Some very interesting plants, however, have been introduced and
cultivated. The quinos, a plant of great economic value, has been successfully cultivated
in the gardens, und the seeds thus produced were distributed by the Cemmissioner to the
pative cultivators, and the plant is now pretty extensively grown throughout the district.
The dry Burmese paddy, or rice, the geeds of W!’)i_ch were kindly furnished to me by
Captain Seaton, the Conservator of Forests, British Burmah, has been grown in the
garden, but not successfully, the climate being apparently too cold. Among economie

lants which grow luxuriant/y may be mentione the jalap, scammony, rice-paper plant of
hina, and the New Zealand flax. Our plants of the ipecacuanah still continue stunted
and of unsatisfactory growth; I therefore 1700](- the opportunity of forwarding by Mr.
Broughton two plants to Mr. Ferguson, the Assistant Conservator of Forests of Nelam-
boot. We are indebted to Mr. E. B. Thomas, late collector of this district, for seeds of
.numerous European trees and shrubs, as also for plants of the true olive, currants, and
other fruit trees; to Major Beddome we are indebted for numerous new ferns and orchids;
to Colonel Denison, for a fine collection of ferns and rose-cuttings ; and to Mr. Deschampe,.

ery select collection of ornamentsl flower-seeds. The various of Ja
g:ez :n shrubs, introduced in 1867, continueé tv grow well. Many 02 the more vﬁuabh

and handsome species have been proptgated tos con!idenblg extent. The

CHINCHONA CULTIVATION IN INDIA. 7.

The following Table shows the distribution of plants and seeds from the garden for
1869-70 :—

MoxTas. Fruit-trees. Tif;::r' Fl:r:v; " Pa;:fl‘x ot Amount,
Shrubs. Seeds.
LA

Rs. a p

April - 1869 - - - 2 200 246 90 12¢ 4 -
May -, - - = - - 604 T 98 129 14 -
June - ,, - - - 40 650 338 187 20z 4 -
Juy -, - - - 80 412 449 187 98 6 -
Auwgust - ,, - - - 10 © 72 156 487 147 6 -
September , - - -| - - | 220 286 272 127 6 -
Ootober. - ,, - - -| 108 | a0l 595 234 247 12 -
November ,, - - - >7 ; 855 113 142 - -
December ,, - - . - - i58 390 54 127 8 -
January - 1870 - - [ - - 26 33 20 15 13 -
February - - - - 12 - - 639 16 16 2 -
March - ,, L 2,040 1386 79 108 7 1
Total Distribution - - 2569 4,684 4,121 1,887 1,686 1 1

X. Tea plantation.—The tea plantation has not been further extended, but a large
number of the more valuable varieties of the Assam and Chinese tea have been raised
from cuttings, as only by this method of propagation can the qualities of the parent plant
be perpetuated. -

X1. Freshwater fish.—The experiment of actlimatising and breeding European fresh-
water fish has been most successful ; the trout, tench (the common sort, and also .the
beautiful golden German variety), rudd, carp, gold and silver fish, are all increasing
rapidly ang making very satisfactory growth; we may, therefore, shortly hope to be able
to stock the rivers of the district with these valuable f{sh.

Concluding remarks.—The extent of land having been planted to which the Govern-
ment limit their operations in chinchona cultivation, the principal work now to be done
is to maintain the plantation, to plant out annually a few acres of our recently introduced
and more valuable varieties, and to collect the harvest of bark. Inconcluding this report,
I beg to tender my gratified acknowledgments to the Madras Government for the liberal
support they have given in brin mfg this national undertaking to its present satisfactor
condition; to Mr. § E. Howard, for his valuable contributions ; and to Mr. Clements R.
Markham, of the India House, for the active interest he has taken in the development of
chinchona cultivation.

Ootacamund, 16 May 1870.

Ag
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ArpenNDIX (A.) - - il - - - - - - - - - AppENDIX (A.) .
> ‘ ] Qo
SancT1ONED EstiMaTe CosT of each CHINCHONA PLANTATION from Commencement of Operations to 31st March 1870. .
-« ————— _ " >
4 . o
SUPERINTENDENT AND OFFICE NURSERY DEPARTMENT. DopaBeTTA PLANTATIONS. NEDDIVUTTUM PrANTATIONS. PyxaRA PLANTATIONS, MAILKOONDAH PLANTATIONS, °
ESTABLISBHMENT, 7
R
PARTICULARS. P 1860 ’ . TOTAL.
1860 | 1860 | 869-70 to  |1867-G8.11868-69. 1869-70; 1861 e 60| 186970, to | 1867-66. | 186660 1869-70
to  |1867-68. 1868-60./1860-70) to  |1867-68. 1868-69.1869-709 . . | to 1867-68. | 1368-00. | 1869-70.] o | 1867-68.| 1868.69. | 1869-70.1 to -68. . )
1867. ; 1867. \ . - 1867. . 1867. .
Rs. Rs. Re. Rs. e, R, 1 Ra. Rs. Ras. R;. Rcs. . :;-m -‘ Re. Re. Re. Rs. Rs. Rs. Rs. Rs. By Rs. R,. Bs. B.: o
Batablibment, includ- | 42,151 | 8804 | 8672 | 8,502 | 23,045 | 4,684 3,636 2,616 | 40,154 ) 8044 ) 42 b x 1] 70300 | 17,120 | 47| o928] 20471 503 | 1440 | 1800 | 12045 4376 | 130 | 660 | 290,450,
ng salaries, &c. )
Buildings . .| - . - - | 4000| 100| gs0| 800| 20,660 ) 1600} 1950 7001 8. 2| 1463 | 2%00| 2000]| 1500} 3530| - 400 7001 4331 2000 400 5001 &0,545
" Tool and store-rooms~ | - - - - - - - - 700 | 100 50 wia 3| 650 250 | , 100 go| 975| 200 100 50 675 | ' 100 50 0| 4
Coolies’ quarters R - - - _ _ _ - - 900 200 200 - ‘)! ¢ 3,000 200 300 -~ 1,300 -150 100 - 950 - 70 - 7,370
Felliog . . .| - _ - _ _ _ _ - 2,850 - 1,000 - | & s 17,700 - 1,500 - 3,950 500 | 1,500 - 7,030 | 300 | 1,000 - 28,280
Cl;‘uing and wooding, | - - - - _ - - 2,834 [ 2,690 1,000 | 3000 580] & . 6| 7550 1,500 | 4000( 8800] 3650 500 | 3,000 | 4900 1,700 100 | 2,000 4000] 580964
c. L
Pitﬂng - - - - - - - - - - - 3,260 1 500 1,000 - ) ' ! 7 8,300 500 2’000 - 2,600 500 1,0m - 1,700 300 ) 1,000 - . 22,650
Carriage of plants - | - _ - _ _ _ - - 1,700 700 500 s00f 8- 8] 3200 1,000 500 400 1,000 150 500 350 350 100 200{ ase{--11,100°
Planting and shading - - - _ _ - - - 1,950 700 500 250 8 o] 3250 1,000 500 o] 2500 150 500 350 100 100 200 150 19650
Trenching .- - - - - - _ _ - - 3,208 - 100 - 110 10 6,000 - 200 - 9,050 - 100 - 1,79% - 50 - |- 21,400
Inclosiog = . . - - - - 756 - - - 6,000 - 150 - In ul| sgs0 - 300 - 1,500 - 200 - . 1,825 | gy~ 50 - 17,591
Road-making . .| - - - - - - - - 2,825 - <> 150 {18 19 0 - 356 300] 2600 - 200 150 3,108 - 50 50 {.» 43,208
Toos - . .| - - - 40| 200| 200| 10| 35250 200 “S00| 30¥4 1y Ty # N 400, 400 ss0] 2382! 180 200 150 2441 100 100 | 100 . gnee0
Contingencies - - 95 1oox 200 250 | 1,596 200 6500 400} 3,700 | 1,000 800 600 M - 14 6,934 1,600 1,000 2,500 3,396 300 300 450 . 1,896 400 20 m {‘,ﬂs
Clothing - . .| - - 100 60 100 30 50 50 150 100 100 80 |15 15 200 200 150 150 50 70 .50 70 50 100 » e 2000
Torar - - - 42,246 | 8904 | 8072 8842} 30,797 | 5914 | 4,636 | 6,750 | 85,201 | 14,144 | 14,184 | 10,990 | 26 ) 18] 1,45016 | 20,270 | 18,178 | 17458 | 50,854 | 5736 | 9590 | 8070 | 41807 ) 6176 | 6740 | EJ%0- 502,400
SUPERINTENDENT AND OFFICE PROPAGATION AND NURBERY . . 8. MAILEQONDAH PLANTAno‘oiw;." =7
ESTABLISHMENT, O D PARTMENT. DopaBiTTA PLANTATIONS. NEDDIWRITUM PLANTATIONS, PYKARA PLANTATIONS AILKQ .
PARTICULARS, . - T = TOTAL,
1860 1861 1860 l 1861 ~ 1862 ‘ 1863
to 1867- 68.) 1868-69.[1869-70] to 1867-08.1 1868-69.[ 1860-70.] to 1867-68. 1868-69.| 1869-70 to 1867-68. | 1868-69. | 1869-70. to 1867-68. | 1868-69. | 1869-70. to 1867-68. | 1868-69.! 1869-70,
1867. 1867. 1867 ) 1867. ) ’ 1867. 1867. :
Ry. Ra. Rs. Rs. Ra. Rs. Rs. Rs. Rs, R, Ra. Ra. ' . Re. Rs. Ro. Rs. Ras. Rs. Rs. Rs. Rs. | , Ra Rs. Re. Rs, -
Estnblisl;;nent, foclud- | 40,069 | 8,118 | 8,449 | 8373 | 23,346 | 6,832 | 3,052 2430) 25083 6,380 4355 | 9,549 |17 17| 54,888 15,861 5,993 2,532 7,509 | 1,686 1,132 1,419 5,602 | 2,163 670 480 { 2,30,213
ing salaries, &c. . . .
Bulldings - - - = - - T | 1%%9) 660 280|680 ) 15681 3200 | je7| 67618 ‘18| 18406 | 2117 1026 s00) 63| 87 | 78 | 620 | euse| 875 | 42| 100] eeem
Tool and store-rooms - - - - - - - - - 450 200 - 30 {19 19 1,469 - 35 50 845 - 20 20 300 - - 3? 3,419
Coolies’ quarters - - - - - - - - - 1,058 350 187 - |9 20 3,660 - 309 - 1,900 - 240 - 250 - 125 - 8,019
Felling - - - - - - - - - - - 4,207 - 361 - . al ';%3 790 | 1,244 - 5,750 436 1,350 - 3,251 101 1,600 - 26,283
Clg‘a:ing and weeding, - - . - - - - 1,000 | 3,678 | 1,160 | 4,800 | 5,000 |88 ,22| 5,600 1,614} 9882 | 7686 | 5697 408 | 5902 | 4,000 2865 597 | 4,087 3,000f 66,376
Fitting - - - - - - - - - - - 5492 1011 | 2567 - ‘Bl 7851 839 | 6465 - 2,955 660 | 2,632 - 1,728 856 | 1,984 - 34,860
Carriage of plants - - - - - - - - - L,785 | 1,330 140 Lol b 4] ssn 849 129 s0] 1,215 264 | * 125 60 150 441 140 50| 10629
Plantiug and shading - - - = = - = - - 4,686 | 1,163 360 150 zﬁ 2] 4877 1,078 830 200 915 426 344 150 950 445 294 100 15,768
Trenching - -} = - - B - n - - | 9400|209 B - #36]| a0 - L3 18 2,000 85 30 - w | 15| - - 15,041
Inclosing - - - - - - - - 548 - - 4,707 590 40 - ” _ 97 3,490 887 %0 - 1,629 156 © _ 1,050 - 30 _ 13,357
Road-making - - - } i - N y - - | 6ees| 6y 10 01N 28] 5,457 100 0 100 3086 215 | 30 50 | 219 90 s2| 50 1epes
Tools - - - - - - - 170 70 204 50 3,204 350 1,280 150 “‘ 29 3,757 441 1,300 300 2,950 50 700 100 1,350 81 |., 500 50 17,057
Contingencies - = 250 - 222 200 | 1,533 170 820 s00| 4,077 089 280 260 | 90 so| 579 978 460 0| 1,60 207 257 190 810 190 ¢ Yo ne| 1908
- Exeavating - -| - - - - - - - - 450 64| - - 1% a1l 100 | - - - - - _ w' b e
. _ P - - ~ = e ,
Clothlag - = - - ; 64 67 54 75 49 o 80 50 "2.‘“ 3] - . 159 100 80 - 8 a0 %0 _ 95 w! i s n: 1,135
Varous <=7} - - I ) - i} _ e SRRl B B o 3 - - 2:0 e - - 200 190 - - 235 60|+ ~ |~ 588
—_— — P - N
AL - - -| 40,319 | 8,116 | 8785 | 8,640 | 37,278 | 8334 | 4,383 | 4,503 | 84,000 | 20320 | 15187 | 8,60 s| ¢7 - ‘ ~
ToTAL : ’ i , » 80 AR 133,735 | 27,01 MO8 15998 ) 30274 | 4098 | 13845 | 6640 | s2927 | 5784 | 10,138 | 3,976 5,57,690
‘ £ : ‘
Ootacamund, 16 May 1870. . ' , W. G. Melvor, Seperintendent,
) Government Chinthona Plantations, o

<. R
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CORRESPONDENCE RELATING TO CHINCHONA CULTIVATION IN INDIA. &}

10
} ’ : Enclosure 2, in No. 1.
ArrPENDIX (B
(B.) From the Commissioner of the Neilgherries to the Secretary to Government, Revenue
. M.ETEOBOLOGICAL OBSERYAT ; Department, Fort Saint George ; dated Qotacamund, 14th Sepember 1870, No. 46.
IONS i
_ : Chincr}?m l%lApnl. 1869 to 31st March 1870, made on the Government . . *
Chona Ylantations at Neddivattum. PII HAVE the honour to forward the report of the Superintendent Government Chlncho‘na,
i, : N
- - - antations for the half-year ending 31st July 1870. -
Monthly Mean of Dry Bulb
- Hygrometer. Momh]ykllw ot Bulb : Ralnfall 2. I regret the delay in forwarding the report, but the very unsatisfactory result of the -,
MONTHS. | 7 gy o - Thrometer. Minigpum e half-year’s propagation rendered necessary a reference to the Superintendent, whose
) [ 7| observed |} . reply dmtedplor:hbseptember I enclose ¢ | ’
. ) s .
7am. | 2pm. | @ p.m. 1{'IJmly 7am. | 2pm Daily during the Days | Dayd ’ . .
ean, pm. | 6pm. | oY Month. | Toches. | Conts. | With Wlt‘l;: 3. In my letter to Government of the 5th March, No. 18, forwarding the previous
————— o . N : Rain. | R half-yearly report, I stated, on the authority of the Superintendent, that since the receipt
April 1860 - | 6323 | 7460 | 6970 | go. e R of the Government Order, 9th November 1869, No. 2,936, attention had been devoted
May s - | 6248 | 7502 | gprr 69-17 56'?0 6540 | 6266 | 6162 | 35800 1 35 4 26 to the Lanceolate-leaved .C. Officinalis* and the C. Pitayensis, and that they were being *a;li‘gte Yﬁgﬁ?ﬁeﬂ
June ol 5926 | 643 | 5o | o :: 6438 | 6754 | 6412 | @584 saes, | 5 4l 17 14 propagated as fast as possible. zy Mx{ Broughton.
: 5483 | G2 3 . - A ' i
July » =) 5945 | 6161 | 5548 | 5884 | 5848 63'::: 5066 | 5014 | 5166 20 03 25 5 4. I regret to say, by the return now forwarded, that this appears not to have been the
August -1 5906 | 6570 | 6096 | 6190 o 5758 | 5076 | 557 32 54 28 8 case. None of the Officinalis, only 161 of the Pitayo, and 1,500 of the Calisaya varieties,
September ,, - | 5910 | 643 | g2gq 6201 90 6403 | 5006 | 606y | 5099 18 20 30 1 have been propagated during the half-year—a highly unsatisfactory outturn, considering
October - | 5674 | 6225 | ¢309 6069 0436 | 6356 | 5070 | 6254 | se20 12 77 26 4 that there are six propagators on the establishment. '
November ,, - 5763 6196 | 540 | spas 3396 | 5939 | 5606 5647 52:00 - 07 30
December ,, - | 5716 | ‘6o 5635 | caso :; zg ::03 5610 | 5611 52:13 - i3] 5 20
January 1870 . . . ’ ‘93 5512 5584 5. _ - 91 : i 1881
Febraary ) :1-70 6303 | 5067 | 5833 | 6470 | sugq 5483 | 5639 ;2‘70 - a1 From the Superintendent Government Chm((i:h(l)m:h Péanttatlol:ls tfsf’;llz)e %om;r;gsmner of the
March » 5: fl 7592 | 6053 | 6722 | 5339 6267 | 5467 | 5691 ;m ) B ~ 28 §eilgherries; dated Ootacamund, 10th September , No. 225.
”n - ‘16 71:22 6505 63-81 . - 48:00 - - - '
" iTotaL - - . ~ 5206 | 3916 | 5000 | 5574 | auss 1 28 5 o IN reply to your letter of the 23rd ultimo, No. 162, I have the honour to inform you
- - N _ R N ~ - — "’;2"" that 1 G%IY Chiichona plants of the most valuable kinds haw&e been prf(‘)ps;‘gatgd duém]g the
, s . - - ’ et . i 00 of the best Calisaya
- half- last—viz., 161 of Pitayo, and 1,5 t .
Annnal Me . alf year en‘dfng 31st July inl unsat,isfactm'y. r. Jamieson has hitherto had charge
en.| 8909 | o169 _ _ varieties. Thisresult is certainly s nchonas. and I ot .
, 6323 | 6303 | 5654 | ‘a205 | 808 o887 5340 of the propagation of the Pitayo and Lanceolate-leaved Chinchonas, an: :egr e
: - - - - i 0 remove
o . ~ . H’unt of success in the ma?ggement of these plants now r,endgrs it necessary o
Ostacamrusid, 16 May 1870 e propagation from under his care. ) _
< W. G. Mclvor A .
b : -Buperintendent of Goveroment Chinchona Plantstions. s 9 of your letter under reply, I beg to fnfoxm ou that
2. With reference t0 pamgraph he }Pykara and Neddivuttum Plantations. All these

. ‘ the 3,500 plants were plauted out on the |
plants were of the valuable Calisaya varieties.
—

.

APPENDIX (C.)
Condition of Chinchona Plants on the Neilgher-

R istribution, and .
NPORT of the Numb:;e’s})f!::nth‘; 1Hulf-ye:au‘ ending 31st July 1870.

METEOROLOGICAL OBSERVATIONS from 1st A

pril 1869 to 31st March 1870, made at the Government

Gardens, Ootncnmund,
Monthly M f - ’ Value per Lb.
'i,‘herz:r:etgf, Bulb Moﬂtb]%hMean of Wet Bulb N “";b“' OI‘! x
MONTHS., | _ ermometer. Maximom Rainfall. Botagical Names. Commercial Names. Pl:nu ngl th.:
- .
b observed }— - . - . o — ' London Market.
7am. | 2 pm. g aily . i : e
P 6 pm. Mean, | 78m. | 2pm. | 6 pm, | Duily during the | Days wll)t;{:" — ) — b X
| Mean. | Month. | Inches. | Cents. | With Tpy, . : : s. d s. d.
& . . . - o .
N R e __/ . L]
i - . . . . ' - - to 8 9
;pm 1869 :; gg 711) 05 | 6170 | 6358 | 5320 | 6090 | 8790 10| 7908 . " 1 g Sucoirubra - - - - Red bark 1,215,963 | 2 6
5y, - | 5805 | 7126 | 6153 | 6361 | 5582 | ges ' ¢ b4 8 Calisaya - - - -]
, 97 | o821 | se- . : Pk St k - -| 41,895| 210 7 -
June ., - | 5567 | 6220 | 5633 | 5810 | 5u54 | 6000 | s66g | s ol I 6 37 6 | I 2 { C. Calisays Frutex - - JYGHOW bark ) ”
July w = | o496 | 6273 | 5677 | 5795 | 5414 | 6009 | 5 2 705 6522 5 4 24 6 8 8’&}”)’1 Vera - ° B
5 56 . ; . inalis.
® August 9 - 55°4] 64'88 57-35 59-21 5465 6171 5653 5;;.:: 6522 4 91 93 8 ' ‘ c var.cg.:n:aminea i L . Original loxa bark - ]’183,159 210 ” 7 -
September ,, - | 5491 | 6630 | 5683 | 5938 | 6409 | 6213 | syer | g7 poil L B R ;: +7\| G var. Bonplandiena .- - | Selectcroun bark - | L5098 | 210w G
October ,, - | 5392 | 6520 | 6679 | 5867 | 5279 | 6071 | s521 | 56 :i o > ¢ 1 g3 4 O. var. Crigpa - - - - E’"e or(l);m]l:b"k . 4’233 21’ lg Vg 10
M * L] : - - - - t ar - -
November ,, - | 5218 | 6241 | 5441 | 5633 | 5100 | 5659 | 5305 | 5ol Zg :; 5 38 8 -w 5 g Iﬁ‘{iﬁi?’“ - (;le:{?ne Trey bark - 2786 | 1 8 :; 2 9
- - . . : - 4 15 . : A T A
December , 3330 | 6700 | 5557 | 5862 | 4991 | 6930 | 6965 | 2429 | 6993 | 3 | wn | g2 | ¥ 8 | C. Species without name - - | Fine grey bark - el 18 T3
January 1870 - | 5341 | 6665 | 55:50 | 5855 | 4741 | 5782 | 5053 5192 28 pot .7 | C. Micrantha - - - - | Grey bark - - 46,780 | 1 8 °
February » - | 5220 | 7098 | 5679 | 6000 | 455 . ‘ 7082 - 53 3 8 [C.Peruviana - - - - | Finestgreybark - 8,880 | 1 8 , 21
5511 | 6944 4557 | 5714 | 4996 | s080 7385 - - 28 9 | C. Pahudians - - - - | Unknown - - 435 | - Unknown.
Marc-h‘ Y L b} 5806 60°87 5100 6094 53:50 5515 7421 2 25 5 26 10 C. Lanceolate-leaved variety o Seedlings - - 1,100 . )
ToTAL - - - - - - - _ _ ____—-—15" C. Officinalis. Rooted cuttings - - 468 | - - ditto.
i - - - - 4“ 30 150 3 11 | C. Pitayn, from the secds sent by |[ Seedlings - - 196 ditto
‘4 . Mr. Cross. Rooted Omn!l - 88 - - d
Aonual Mean- | 5463 | 6678 | 5781 | 5067 | 5197 | 6014 | 5465 | 8559 1086 . } o ‘ A Torasr Number of Plants - ... e 9,800,887 =
y a—— ' ? mEmmeasey
.1870. W. G. Melvor, !
Ootacamund, 16 May-187 Superintendent of Government Chh’tchom Plantation® i .

2700 ’ e




12 . CORRESPONDENCE RELATING TO

TapLE showing the Growth of the different Species of Plants planted out in the
Plantations, for the Half-year ending 31st J uly 1870,

|
i ::: Species. ‘Where Planted. - When Planted. b;aximum Averago mHe":{:lt n:;: ttll:e
Floo ) rowth. | Growth. el‘r:e.“t Ground.
. Inches. Inches. Fret. Inches. -
12 | C. Succirubra - - { Neddivuttum - | 30 Sept. 1862 23 14 26 344
‘12 C. Micranthra - - |. ditte - . " " 18 13 TP 26
11 | C.Officinalis - - | Dodabetta - » 1808 16} ) 184 13¢

TaBLE showing the Propagation, Distribution, &c. of Plants and Seeds during the
Half-year ending 31st J uly 1870,

Total Namler | Total N Total Number
DATE of Pl otal Number 1ot piunts Total
ants permanently distributed to Quusnmly o
Propagated. Planted Private .
ot 1 Individuale. | disteibuted.
February 1870 . . . .
Mareh = s s - 340 B B
April » - e . 961 . - -
M'y » ~ - - - ‘50 . N ) ° 6
© June . . " - 108 —
Ty ” ; 300 1,200 s 2
” ¢ - - - 310 2,300
oo 1,601 3,500 689 8
viously . - - -
i 2,505,178 1,148,424 178,605 205
(GRaxpTOTAL - - - 2,506,807 1,151,024 179,387 303
Rewanxs,

T] e ~ y
£ ]

2,5%?,887. Y propagation is 1,061, the monthly average being 277, making the total

e number of p} istri . ...

"%237. plants distributed to private individuals ia 632, giving the total distribution of
ight ounces of Chi

208 ogunces. inchona seeds bave also been gratuitously distributed, making the totsl

Ootacamund, 18 August 1870, -

Enclosure 3, in No. 1.

ORDER of the Government of Madras, 21st December 1870,
THE Commissioner of the Neil herries, in submittin

testifies generally in favour of the results attained during the year, but, on the other
] 'y h

hand,, calls attention to the serious declin i
. 3o e Of th 1
w.bxch contrasts most unfavourably with the outlayeexzﬁsxng: ?Lplantatnon, the state of

Mr. McIvor's report for 1869-70,

2. The expence of the plantations has varied consi : .
cost 215 rupees, the Dodabetta plantation 346 rupees, g;angzt.a tﬁi‘?eg il:zx;: :;tzt:sl;:vmzei
per acre; but the cost of the Mailkoondal plantation (562 rupees per acre) has excegiee
that of all the rest. The cause of this large excess and of the unsatisfactory condition of the
estate should be explained. The Government do not now consider it gpediem to incur
any further ex];:ense on the Mailkoondsah plantation; but they wish to have Mr. McIvor’s
opinion as to the best mode of utilising the cutlay already incurred, and to be infom;‘“
w

L From the Government Qui;wlugisc ta the Acting Secretary

 tationa.

CHINCHONA CULTIVATION IN INDIA, 13

wiat extent of land has been cleared aud prepared for planting. Mr. Mclvor should also
ampiziz why the buildings bave not been kept in repair.

3. The Government regret that in another important respect the results of che year
have not been satisfactory. In his letter dated 14k September 1870, No. 48, Mz, Breeks
remarks oz the very unfayourable results of propagation during the half-yesr ending 31st
July 1878; and, in addition o thig, he observes that “ none of the Officinalis, only 161 of
# the Pitayo, and 1,500 of the Calisaya varieties have been propagated during the half-year
“ referred to.”

4. The Government regret the unsatisfactory nature of this report, and they are unable

L4

’

. '3 pon-compliance with the ssavginall
to account for Mr. McIvor's non-compliance wi ¢ d)-: Goversment Order, dated 10th June 1820,

noted orders, in which it was enjoined that the planting of re

Goverpment Order, dated 9th November 1869

bark trees shonld be discontinued in favour of the varieties men~ ;ocnment Order, dated 22nd February 1870,

" tioned by Mr. Breeks, An early and full explanution should be
sent in by the Saperintendent

5. Inother vespects there is much that is encouraging to note regarding the state of the
plantations. The aggregate increase by planting out during the year was 254,367, sad by
propagation 17,526—the former number representing an increase of more than 100,000
over the number plaﬁtcd in the preceding year. The Government ave gratified to lears
that the trees are now sufficiently advanced to permit of the supply to the Government
Quinolagist of 100,000 tbs. of fresh bark per spnum.

6. 1 - Excellency the Governor in Council vecorded with satisfaction the fact
that t%: I;zxfci:ﬁa}g&?aved var{ety of C. Qﬁainulz‘& l{ad yiclded the then \‘xnprefzedemmily
laxge proportion of 8-75 per cent. of quinine, The yield of shis bark of this variety has i~
creased with its growth, and during the year under review has yielded 10-13 per cent., &
reeult which fully justifies Mr. Broughton’s anxiety that the propagstion of the *¢ lance-
“ glate-teaved C, Officinalis” should be extended.

ments have been conducted during the {]esr, in order t;oéetermine

the conditions most favourable to the growth of chinchona; of these, the most important

i# the “ mossing process,” to which 6,000 trece have been subjected, Msuuring the plants

with guano, su pﬁaw of ammonis, and stable-manure has aleo been tried. The results of
3

all these experiments shonld be carefully noted and reported.

8. The extent of land originally sauctioned for chinchons-plantin (.I ,200 acres) bas now

\ P 000 . adjotuing the three out-
been fully occupied; but it 18 estimated that about 1,000 acres, adjorung i

Iying plantations, are still available for the sarae purpose, if required. = The Gosernment
o not copsider it advisable that the plantations at Pykara and Mailkoondsh shou

inereased iu size, and any ad to { e . X
Yimited to the cultivation of those varieties of chinchons the supetiority of which had been

aud determived by Mr. Broughton’s analysis. The Commigsioner is
requzzgdh:;e:gi: :)}(:e :re: of ianﬁ{wnilnble 3t Neddivottum, snd what expense will he

involved in teking it up. . 4 ‘ ;h "
: i iture on the
9. From Appendix A. of the Report, it appears that the actual expenditn ;
chinchot?;u plftﬁeax:it;ns during the )gear’ under review was 47“),106 rupees, being 13,684
rupees less than the Budget Estimate (58,790 rupees).

10. The report an the Botanical Gardens dogs not specify with sufficient distinctness
the wor&ewﬁﬁoif has been performed during the year ufzder review, Thg freshwater
fish introduced from Europe by Mr Melvor have thriven, and largely increased in
number, The jake at Ootacamund has ajready received a stock of them, angd these is
every ressan ta hope that some, if nod i}, of the different species will succeed in the Hill

streams,

?. Beveral experi

11. The Government apprave of Mr. Breeks’s suggesﬁ‘ou that the Government

, “ % &ardens should, in future, form the subject of a separate report from thst relating to the

" chinchona plantations, and that details of the sature of those adverted to by the Commis-
sioner in paragraph 10 of his letter® should be inserted in it :

Enclosure 4, in No. 1.

to Government, Revenue
Department, Fort Bt. George ; dated Ootacsmund, 3lst August 1870,

IN the following pages I have the honour to communicste some results obtained con~

- mected with the sﬁi’e“ of the employment of the chinchons febrifuge in this country,

also zome satistical considerations having reference to the future yield of the plan-

I 2. In the original instructions® I bad the bonour to receiva from the Home Government, « Loftor from the
am told (in parsgraph 3) that it was re_:%lxlnred “ to ascertainy the preparation of the febri~ Upder Becrstary of
1

“ fu? which will combine cheapness with eficacy in the grestest degree” (and Sn%a.m«-

ditions to those at Dodabetta and Neddivuttnm mwust be .

+ Dated 28th Max

1870.

State, dated 22

geaph 4), « and, fnally, it will be expected from the chewist that be should, through his Spiember 1660,
* ngeehg;mna vaable Her Majosty's Government to arrive st & decision with rewgect to v °.
79. BS \ . . . %ihe $

4

-

*
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¢ the best and cheapest method of preparing the febrifugg for use among the labouring
« clagses of the natives of India. ¥Ie will also be required to consider the questions
¢ connected with the manufacture of the chinchona febrifuge for the use of hospitals and
“ troops in India.”

3. In a report appearing in Proceedings of Madras Government, Revenue Department,
No. 240, of 13th December 1867 (paragraph 10), I had the honour to propose a prcpara-
tion which I then believed would combine the qualities desired in the febrifuge to be
extensively used in this country. Dm'ing tbe subsequept two years I prepared small
‘quantities of this substance for medical trial in my experimental laboratory, and finding
the results of its medical employment as encouraging as I expected from its ¢
I commenced iu January last to manufacture it on a larger scale in the
tory then just erected near the gardens at Qotacamund.

omposition,
small manufac-

4. Up to the present date about 70 lbs. of this febrifuge have been prepared and
supplied to the medical stores. As it consists of the alkaloids }fmxed as they naturally
occur in the plant) precipitated from solution in an uncrystallised but tolerably pure
state, it has been appropriately named by Dr. Mackenzie Amorphous Quinine,” by
which nanie I trust 1t may henceforward be called. The results of its actual medical
use seem to have been very satisfactory. I learn from the Medical Inspector General
that he intends to submit these results to Government, with his own opinion of the
value of the febrifuge. On gencral grounds, I strongly recommend the extensive
adoption of amorphous quinine as a febrifuge that appears to meet the full require-
meats of the case ; but 1t is of course on the medical testimony to its qualities that the

decision must finally rest. 1 now await the epinion and directions of Government on this
point.

5. 1 find that the bark of C. Succirubra, of which half of the plantations consist, is
exceedin l{y well adapted for the preparation of amorphous quinine. I have had occasion
in several foregoing reports to point out certain disadvantages which attach to this bark
for the preparation of pure crystalline salts of the respective alkaloids. These do not,
however, in the least affect 1he manufacture of amorphous quinine, while the large total
yield of the bark renders it particularly suited to the extensive and cheap manufacture
which it appears to me should be established on the N eilgherries. llence, in all plans
and considerations connected with the preparation of amorphous quinine, 1 shall only
consider the bark of C. Succirubra. The bark of C. Officinalis will find its best applica-

tion in the manufacture of pure crystalline sulphates of the alkaloids, either in this country
or in Europe.

6. In order to produce as cheap a product as possible, it will be necessary to manufac-
ture on the spot on which the bar grows. The cost of conveying the hark from Neddi-
vuttum to Ootacamund and the price of fuel at the latter place entail so much expense,
that there can. be no question as to the expediency of workin up the bark on the planta-

tiox}s th_er_nse]ves. The irregular and defective supply of bark has been the source of the
main dxﬁwulty in carr

mam : ying on the manufactory at Qotacamund. 1 reckon that when
working at Neddivuttum, with a rough but effective * plant,” with bafk of mean quality,
and preparing 800 lbs. of alkaloid per annum, the cost of the same (includinq that of the

bark) will be about one rupee per ounce. A large outturn would still further diminish
the price. o
7. Having had in view, for some

quantities o amorphous quinine, T hgy
substance in the red

time the eventual manufacture of considerable
e taken some pains to estimate the nmount of that

barks of the plantati X tnad) . .
and depend on data given in Append?x :_t ons. My estimations were made last spring,
Number of Quantity of i -
Trees. Age. Bark. Alkaloids cnatained ¢
in Lba. .
Years, Lbs.
19,500 74 Trunk - . - - 1,883
n ” Branch - - - - 815
29,400 63 Trunk - - - - 2,096
. » » Braach - - - - 806
45,800 83 Trank - - - - 2,310
» " Branch- . . . 960
. 68,650 43 Trunk - - - - 8,205
» ” Branch - - - - "1,105
?3)430 3_‘ Trunk - - - - 1,468
» » Branch - - - - 279
152,060 23 Trunk - - . _ 632
»” " Branch - - - - 156
Torar - - - 15,383

8. Thus

*“Worth while to endeavour to procure some definite
‘facture be commenced on an extensive scale.
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: f the Neilgherry Government plan-
8. Thus at the t time the red barks alone of the he )
tations contain 15}:)158‘3]1;)5” or nearly seven tons, of 2 febrifuge which I learn is equal, or

" mearly equal, to ordinary quinine sulphate in efficacy- I cannot therefore think that it is

premature to endeavour to prepare sufficient febrifuge 0 supply the hospitals and dispen-
sexies during the forthgoming year.

9. In 1867 a congigerable number of our oldest treesFO'f 1e:1h bal;]l‘m‘;"esreh(:‘l’z d;“"l’_ﬁ;g .
order that the bark might be sent to England for sale. hr?nllt oi' ‘192 tOP15 e PI B
vigorous shoots, that have at the present time attained ah etlg v Tte analocio oo in 100
cently collected a mean specimen of the bark of these shoots. 1is analysis gave,
parts of dry bark—

e 71
Total alkaloids - - - -
. Quinine - - - - - - - - : : ig;
Chinchonidine and chinchonine -
re sul ; lised - - - 114
Pure inine, obtained crystallised - :
» ’ suhﬁlate of g}lxlil:clﬁonidine, obtained crystallised - 429

10. When it is congidered that the shoots were but three years old, flhltﬂ am%l;Y ?: m‘:"isﬁ
be considered mogt satisfactory. It seems to justlf‘y ﬂ.le anh%l}[?-athnﬂtl 3 l::ospi)h(é ﬁither
hereafter be an important means of cropping the pllantatxonﬁ. is rpte of dastro Surther
recommendation of fyrnishing excellent fuel without t e'(!ileceiriu y o be ofytrge s‘of
sholahs. It appears to me toie very necessary that a constlhega f? number { trocs of
seven years old shoyld be cut down, in order that the me ob o copp:c;ngd should bt
tried, and the expenses, as compared with the plan of mossing, be accurately de .

. : T been cut down, that the shoots,
11. 1 will assume that after a tree aged eight years has : s ’ .

after a lapse of eight years, will produce as xpuch bark as the or%ﬁllnal treel;es;n :fsu:gvtilgn
that will not under any circumstances entail a gresat erro}.f e E:llin . o %h'ese bg
trees of red bark on the plantations is about.591’600' i an e labl p“Thi mount
ennually cut down, the bark of 73,955 trees will be an.nuat.{ avggcah :1-ust be si,: 0:,’,,3.
will yield no less than 10,323 lbs, of mixed gl'kalouis, 5 quat l'({ bk The same number
dera{le excess of any possible demand for febnfufge n tlllnsi)p retall Z_I(l)%y .wts would be fit for
of trees will yield 1 75’0 cwts. of dry red bark, of whic :h ou i, :h .uantity of bark
export. This latter smount would be about & sevenieen part of the q :
annuslly imported from South America into Englan

13. I conceive that the foregoing arithmetical conmderaltxons 311122 :Seitzoﬁgiuts.lmi?ﬁ:
the extension of chinchona planting by Government h::l ge&g and a quarter million of
the returns of the plantations here there is a gross ol Bengal give 1,465,999 trees
treee planted. The returns of the plantations 1n ing 1 %:tione, on these hills
planted. In Java the returns give 1,532,148. The pnl:'a t:’:el:-tl:,lilnl reckoned for the
contain at least a million trees, and as many more may be . deﬁnize information of the
private plantations in the Himalayan valleys. I do not ggsgg% trees. In Jamaica 70
numbers planted in Ceylon, but they number at least 250, dinoly. At St. Helena, in
trees, principally red barks, are planted, and ﬂaunsl.ung excee ul])g y. oo 'l o ,At
1868, 5,000 wrooy were planted, and it was expected in & year to Y 0n the Organ mota-
Or'at;v;,, in Teneriffe, the cultivut.iont ti:' c:(rlnmgll‘lﬁ:doml;hpi‘:::i:iere :h; iultri%ation has

. . . J a In . .

e e st G, Al Wk e e e o e
afll)eng th nearly extinguished the plunts, originally supplied from this presidency.

- ; : i der cul-
it may be estimated that 7,000,000 of chinchona trees are un
tivln‘z:ioAIi?g ::.};ie;:sl pa.:t{ of the world, and that the number is increasing annually. It
a bearg therefore, that unless it be to supply an urgent local want, there can scarcely b.e
fll:rther 'naoeésity for Government pressing chinchona cultivation in other parts of this
presidency. It is most desirable for the interests of the cultivation that the demand for
k be not exceeded.

14. It would be of considerable service if a probable estimate could be formed of the
amount of febrifuge that would be consumed in this presidency if the price were reduced
to one rupse tie ounce. I am informed that the mean annual consumption at the Medical

; ' five years ending 31st March 1867, wag 344 Ibs. of quinine sul hate g
. Stores, i}i‘ the L q p gd

rk, or, in round numbers, 475 1bs. of qu

inine sulphate altogether, I
ers that 10 times, the amoant
It appears to me that it would be wél}
information on this point before manu- -

- d* by some authorities that four times, and by ot
' goﬁ?omgu;ed if the cost were reduced. I v

15. If pure crystallised sulphate of quinine be prepared in this country, the C. Offici-
nalis and C. Cahsay‘l‘ wglll be the fittest sources, I phave hitherto madey’no attempt to
manufacture pure SUIphates, except on a small scale. The red bark, from the difficulty

of

o . the Medieal Inspector General th
ot {hlee?iler:n g;)(;nis annually increasing, eral that the amount used last year was 700 to 00 Ibs., an@ :
279. B4
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i i ould be a comparatively costly source; and the trees of C. Officinalis
:ﬁep;:fc?it;o:;;gh developed tlc)) take th);ir bark except at a loss. T propose ev'eﬂri]t.ually
to make use of the small manufactory at Ootacamund for an attempt at the preparation o
pure sulphate of quinine from the erown-barks of the Dodabetta plantations, thoug]
whether this salt can be profitably made in this country there are at present no trust
worthy experimental data to determine. The question w1l! be attacked as soon as 1
supply of suitable bark is available; I am already in possession of fit apparatus for thi;

purpose.

16. On the presumption that the Report of the Medical Inspector General above men.
tioned, respecting the results of the employment of amorphous quinine, will be found satis-
factory to Government, I have the honour to propose the following request : —

17. That I be permitted to expend all the savings I can effect out of my total sanc.

tioned budget grant, in converting, as far as possible, the now-disused gaol at Neddi.
vuttum into a suitable place for performing at least the preliminary extraction of the bark
on the spot, in order to avoid the cost of carriage of bark to Qotacamund.

18. I would also advise that a certain number of trecs of those planted in 1863 be cut
down when the season of maximum yield arrives, in order to test practically the method
of cropping the plantations by coppicing. I would also recommend that considerable
part of the best bark thus obtained be sent to England for sale in open market, and the
remainder be worked up in the alkaloid manufactory. As soon as a sufficient amount of
our admirable crown-bark is fit for cropping, I think that a euprly should also be sent to

the English market, as T am convinced that its good quality will give a reputation to the
Indian chinchona barks. ~

19. In accordance with Government Order, No. 426, of 19th February 1869, a con-
siderable number of trees were treated by Mr. Mclvor’s mossing process, in order that
the practical and financial consequences might be determined on a sufficient scale. I

resume, from the tenor of the various orders on the matter, that Government intend that

should examine and report on the results of the experiment. It appears to me that in
order to arrive at a definite decision as to the practical value of the process, which will
require an accurate consideration of the entajled expenscs, the matter might be advan-
tageously referred to a third.person. 1 propose, therefore, that the various results be
communicated to the Commissioner of the Neilgherries as they are obtained, who will
thus be able to give Government an unbiassed opinion of the gross result, and who can
be referred to on the occurrence of an ditference of opinion in the conduct of the experi-

ment. If Government think fit, I wi{l, therefore, report on this subject to Mr. Breeks
nstead of to Government.

]

APPENDIX.

Data of Estimates concerning C. Succirubra.

Trees of the planting of 1862 yielded a mean per tree of 3:9 lbs, of trunk bark, con-
tammg 67°13

er cent. of water, and 46 lbs. of branch bark, containing 70:79 per cent. of
“i?:ﬁr"d Trunk bark dry contained 7-55 per cent. alkaloids; branch bark, 3-2 per cent. of
alkaloids. .

2. Trees of the planting of 1863

iclded a mean of 3'6 Ibs. of trunk bark, containin
67'88 per cent. water, and 2'8 lbg ; &

. of branch bark, containing 71-87 {er cent, of water.
'flli:n;hjémrk contained 6-23 per cent. of alkaloids in dry bark ; branch ark, 263 per cent.
aloids,

3. Trees of the planting of 1864 yielded a mean of 14775 Ibs. of trunk bark, containing
6078 per cent. of

water, and 1'3 lbs. of branch bark, containing 5164 per cent. of water.
Bark was allowed

to get partially dry before weighing. Trunk bark contained, when dr
733 per cent. of alkaloids ; branch bark, 3-07 peg cengt. ’ 4

4. Trees of the planting of 1865 yielded a mean of 2+66 1bs. of trunk bark, containing
73 per cent. of water, and 283 lbs. of branch bark, containing 75 per cent. of water.
runk bark contained 6-49 per cent. alkaloids when dry; branch bark, 2:28 per cent,

5. Trees of the planting of 1866 yielded a mean of 0-84 lbs. of trunk bark, containing
6694 per cent. of water, and 066 lbs, of branch bark, containing 7368 per cent. of water.
» Trunk bark when dry contained 6-61 per cent. of alkaloids; branch bark, 4-96 per cent. .

6. Trees of the planting of 1867 yielded a mean of 0-68 lbs. of trunk bark
73°09 per cent. of water, and 0-37 Ibs. of branch bark, containing 65'67 per ce
Trunk bark contained 2-21 per cent. of alkaloids,

s containing
nt. of water.
and branch bark 0'81 per cent.

* From the Commissioner of the Neilgherries,
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Enclosure 5, in No. 1.

to the Secretary to Government, Revenue
Department ; dated Ootacumund, 2nd September 1870.

I ENcLOSE replies from Messrs. Broughton and MeIvor to the inquiries of the Secre-
tary of State in his Chinchona Despatch, dated 10th May 1870, No. 13, embodied in’
Proceedings of Government, Revenue Department, 11th July 1870, No. 27.

2. T requested the two .gentlemen to record their opinions in the form of answers tc
the following queries :— :

1. Wiat system of cropping the bark is the best ? ) . _

Two methods are propoged—firstly, barking the trees, s.md covering t!lem with moss t¢
induce a rapid reproduction of the bark ; secondly, copplcx.ncir. B

Mr. McIvor advocates the former. Mr. Broughton thinks that we have no* yet suffi-
cient data for deciding on the comparative advantages of the two methods, but he is * Jed
¢ to hold the opinion that a great part of the' Neigherry and the whole of the smaller
¢ plantations of Southern India will be advantageously treated as coppice.”

3. The information we have nt present with re%ard to either mode is scanty. Mr.
Howard, in his Analysis Reports,* supports Mr. McIvor's statement that the yield of alka-

ids is i ed by the mossing process. :
lm(Illsl 13111: gzzxnce,";)dwever, hegsal.)ys: % The effect of the appligation of moss for a few
“months to No. 2 (Succirubra) does not show, as compared with the original unm’?ssed
% bark of No. 3 (Succirubra), so much real advantage as might have Leen expected.” +

" And again, reporting on the third harvest of renewed bark (Succirubra), he rem rks:
T hoped to obtain a qarger produce than last time, but was fhsappomted in ﬁnd_mgs
“ smaller amount of salts of quinine, namely, 6:15 per cent., aﬁamst 8'45 per cent. in the
“ iPecimen of renewed bark from the same tree on which I had the honour to report in
#t 1867.” ] )

l\il:r li‘;:“(})’ughton %ms reported that *¢ the advantages of the mossing process applied to
¢ this bark (red bark), makes itself at once evident to the worker by the readiness and
« purity with which the sulphates crystallise.”§

riments, however, from which these results have been deduced have been

ne:éss’la;?ﬁ; }::glelducted on a very limited scale, and in all cases refer to the bark 02 young
and individual treeg only. Moreover, as yet we have no information of the cost o .n}lloss;
ing, nor do we know what amount of bark can be annualiy taken from a tree withou
mJ;l;);:((i) ;::rgf;ws:h. that I do not share in the summary condemnation of the mossing

rocess expressed by Mr. Clarke in his report to the Bengal Government, dated 10th

ebruary 1870, paragraph 27." He says:  Dr. Anderson has decided, after 1&0 very
“ long experimenting, to have nothing to do with that process. About thatd e‘qasw.li
¢ there is no second opini(:n at Rungbee. Any person may, however, quickly decide i
¢ for himself in Caloutta.’ o .

i%:;:;?l?: valuSof the mossing process for India should be decided by an experiment
in Calcutta seems tome a most eccentric proposal. Moss is abundant on'the N ell%ernes,
and the process is undergoing a careful and systematic trial, in- accordance with i)vern—
ment Order, Revenue Department, 9th February 1869, No. 426. - Until the results are
known it will be well to defer judgment. o ~

. Messrs. Howard and Broughton’s reports point out, with regard to the yield of
u5inine, differences in the diﬂ'exgent varietﬁas of pghinchona, and in the same trees under
different conditions. . ) . ”  ihie
. Thus the percentage] of &zmne in the Succlrubra_aﬁfears to de_crease. wit age ; th s
is not the case with the Officinalis. Again, *the yield of alkaloids varies greatly wit,
* the vigour of growth, size of tree, and_consequently with character of soil. The mos;‘
* vigorous and quickly-grown trees yield a far richer bark than the more stunted ones o
¢« the same age,”’y . .
These cirzﬁmstance‘s may have some bearing on the point under consideration, and may

possibly render diffcrent methods of cropping the bark desirable with different varieties
of chinchona and differeat plantations.

6. Betweep

) , : =
« * Sre Progeedings of Governmant, 27th Bepteinber 1865 ; Mr, Howard's Report, 15th June 1864 ; Pro-
ceedings of Government, 31st Qetover 1865 ; Mr. Howard’s Report, 1st August 1865 ; and Proceedings of
Government, 20th June 1867 ; My, Howard’s Report, 4th February 1867,

1 Mr. Howard's Report, 4th 1867.

-} Proceedings of Government; ‘“u.t‘i ;. Mr. Howard’s Re t, st September 1868.
f Eracling,of oo L *’?u‘ﬁp;’.‘:;.,?':%%tm"sm” In hpriltomr
. Mr. Broughton’s Repor r in : . o
ment, 22nd February 1870, Poxh ) 1o Proceedings of Government, Reven

nm f“l.;rz?y 370," Rey ’wb'““""m: In Proceedings of Government, Revenue

-
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6. Between the two methods of cropping proposed, I take if the guesti_on to be deter-
wined is, whether an acre of land will yield more alkaloids in a given time under the
mossing than under the coppicing system ; and if so, whether the increased yicld more
than covers the increased expense, .

7. I would suggest that a certain number of trees of the same age of each variety of
chinchona should be treated ov each of the two systems. The bark harvested under ‘this
experiment might be annually sent home and scld, for the reasons given in paragraph 12

~under. \ '

In four years it,would be evident which of the two systems was the best, and the
experiment would be of practical value to many. who have embarked in chinchona culti-
vation.

8. The second question is, whether the bark should be manufuctured in India, or sent
home fur sale; or whether a portion should be sent home and u portion worked up on the spo:?
r. Broughtap is entirely of opinion that the amount of tebrifuge required for use in
India should be manufactured in this country, because the expense of drying, powdering,
conveying the bulky bark home, and' importing the manufactured alkaloids, are thereby
avoided ; Lecnuse the process of manufacture can here he simplified and cheapened by
employing fiesh bark, and by preparing the alkaloids in a cheaper formn than that of
crystalline sulphates; and because the necessary materials are as readily and, with the
exception of sulphuric acid, almost as cheaply procurable here as in Eungland.
Mr. Mclvor 1s unable to give a decidef opinion, but imagines that it would be more

economical for Government to sell their bark and purchase the alkaloids than to manu-
facture them.

9. Eoth gentlemen recommend that Governinent should send into the home market a
considerable quantity of bark, so as to enhance the r(;rutation of the India-gr.wn barks,

and remove certain prejudices arising out of oceasion peculiarities in their appearances
which may at first interfere with their eale.

10. The Inspector-General of Her Majesty’s Indian Medical Department (Dr.
Mackenzie, c.B,, c.5.1.) reports to me that the future yearly requirements of the Madras
Presidency may be put at 700 or 800 lhs, of alkaloids. Allowing the same for Bombay,

and double for Bengal and the North of India, some 3,200 lbs. of alkaloids will be required
annually.

11. For the reasons alleged by Mr. Broughton, I am of opinion that it will be more
economical to manufacture in India.

12. In the interests, however, of those who have embarked in <hinchona cultivation,
the Government may well send hou e, as suggested by Mesers. Broughton and Melvor,
about 3,000 Ibs. of bark annually to accustom home-buyers to the Indian product,

. There is often a difficulty in establiching a demand for an article which, although
intrinsically superior, differs somewhat in externals from what brokers and buyers have
been long accustomed to.

In sending bark of the differert varieties home for sale, the Government might do good
service.

This, however, should only continue for three or fuur years, or until such time as
Indian bark finds its way home from private sources, for under no circumstances should
Government, s an exporter of bark, enter into competition with private plantcrs.

13. The third question is, should the plantations remain permanently in the hands

Government for the supply of quinine in the hospitals and the distribution of seed und plunts; -

or should i he plantatfam be sold, as in the cuse of the Guvernment tea pluntations ?

“ Mr. Mclvor thinks that Government having firmly established this cultivation should
“ diepose of their plantations, and leave the further extensions to private enterprise,” for
the same reasons that induced the sale of the Government tes plantations; and he states

that private planters are now quite able to supply the demand for plants and seeds without
the aid of Government.

Mr. Broughton thinks that Government ehould retain as much of their plantations as
will supply a febrifuge in a cheap form and sufficient for their wants, because Government
being a large consumer of the produce will thus obtain it most cheaply, and because
Government can only secure for the masses a supply of febrifuge at the ¢ eupest price by
retaining control over all stages of its production. :

14. Mr. Broughton remarks that the case of the Government tea lantations is not

rallel one, because Government are not large consumers of tes, ans had no object i
itroducing its cultivation but that of developmg trade and agriculture, whereas in th
case of chinchona these objects are secondary to that of ensuring a cheap and indigenou
rupply of an important medicine. )

II)n support of his opinion he gives an estimate of the Elan.t and working expenses fu
manufacturing here, annually, 800 1bs. of amorphoses alkaloids, .

He calculates that the cost of such alkaloids would be one rupee an ounce, that of im
ported quininc being at least three rupees.

15. It seems to me somewhat premature to decide now whether the Governmentahou!!

P J
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:ﬁtain the plantations permapently in their own hands and manufacture the alkaloids
ey want.

But, as far as I can see, I am of opinion that Government should retain possession
of the plantations, at any rate for a considerable time longer, for reasons which I will
give by-and-by; and by manufacturing for themselves they will, I think, for some
years obtain their annual supply of alkaloids at a cleaper rate than if they imported
them. . -

16. I am aware that it is seldom or never that Government can grow or manutacture
#0 cheaply as private individuals, nor is the attempt génerally desirable; but there are
circumstances connected with the questions under consideration, which seem to me to
make it exceptional. It is highly improbable that any alkaloid manufactory will be
established in India except by Government. We have a gentlewan on the spot, in the
service of Government, whose scientific attainments excellently qualify him to introduce
the manufacture; and, in my judgment, the most weighty argument for the Government
retaining the whole procesa of production in their own hands will be found in the oppor-
tunity tﬁereby afforded to the Government Quinologist for simplifying and cheapening the
manufacture of an eflicient febrifuge for the use of the population at large.

17. Itis evident,” from the report of the Madras Chinchona Commission, that ¢ the four
alkaloids occurring in our barks are nearly equal in febrifuge power.” If Mr. Brough-
ton is successful in the preparation of a substance from them which can he conveniently
administered, which is equal or nearly equal to quinine-sulphate in its medicinal effects,
and which can be made so cheap as to be within reach of the million, the object of the
introduction of chinchona cultivation into India, as deseribed in the Secretary_ of State’s
Despatch, No. 27, 30th September 1875, will have been attained.

18. 8till it may be said that Government, in the interests of the public, and for the
furtherance of Mr. Broughton's experiments, might establish a manufactory, and yet sell
their plantations, buying bark from private growers. This I am disposed to think will be
the course ultimately taken. But for some time to come plantations will be wanted for
the quinologist’s experiments as to the influence of season, age, altitude, climz_tte, and culti-
vation on the amount of alkaloids in the bark of the different varieties of chinchona.

The investigation of these and similar problems is of great moment and will take time
to complete. The information when obtained will have an important effect in determini
the conditions under which the various varieties of chinchona will repay cultivation.

19. No doubt the annual working expenses of the Neilgherry plantations have been
heavy. To attain the object aimed at, namely, the introduction of chinchona into India,
no expense has been spared ; but the working charges now should be cut down to some-
what the same level as those on private estates, two or three extra hands being retained
for propagation and for planting out more than, say, five acres of each new variety that
may come to hand.

20. The fourth question is, if you are of opinion that the plantations should be eventually
solil, at what stuge of their develspment should they he sold? )

Mr. Mclvor thinks three or four years hence would be the best time to dispose of the
plantations, when the youngest plants will be sufficiently established. Mr. Broughton is
against the sale of the plantations, but thinks it possible that it may eventually be found
that Government possess larger plantations than they require, and that it may ke advi-
sable to gell a part. :

21. If it be determined to dispose of the plantations on the ground that Government
have fulfilled their mission, and * firmly established chinchona cultivation in India,”t and
that the further development of the industry may well be left to private enterprise, the
mode,dtime, and place of sale most likely to fetch the best price have emly to be con-
sidered. ‘ .

The Government chinchona trees have this advantage, that their growth is in advance
of all others, and their bark by being first in the market will go off at present high rates.

This advantage will be lost if the bark is not sent home and the sale of the plantations is -

deferred for several years.

22. As explained in my letter} to Government, submitting the Chinchona Superinten-
dent’s annual report for 1869-70, I am of opinion that it is not worth while Incurring

M{Ifnrther expense on the Mailkoondah plantation.

P to the 31st March 1870, 42,175 rupees had been spent on this plantation, of which
75 acres have been planted out,

I take leave to refer to‘pan:srapha 8 and 9 of my letter above quoted.
- H'my suggestion with revard to the Mailkoondsh plantation be approved, the remain-

, Ing
L D) H ) '
: Mr. B'mton s Report, 28th November 1867 ; Proceedings of Government, Revenue Depa‘rtment,

479. c2

\

+Mr.Mc Ivor's letter
enclosed, para, 4;

1 28th May 1870.



s ' CURREBRONDENCE RELATING TO

‘ coad gy e AR A . I
.ing planfations, which Lifould teconimand the Governmewt ta"retain possession of, .-carried out on so smaht]
:lllgb%utuﬁaim&h euny regeh of each other, and would dofgist ae follows :— - ascertained. At 20
o ” l,%iky PR N T Acres, . 22m{) Segfteniber.
PP R A R L S R ”, ", Dumberiof frees s .
& Dodebéttd = <" '~ - - .. .. y o = 3782 ‘ ﬁ‘;i‘mt s and the )
,;.Negldnvqttum‘n‘p{i‘l’.__vkmnp - .. e maeEe - 75Q - - ‘ wo‘rtﬁ%ﬂfgﬁ 4 of i
R N , : :____’_-_ mé'h\;zirﬁd t{x:ﬁa ~ %t h;ﬁ"‘.ﬁw B ?’W}:\,", :
T o7 " - s oEnt £0 1 nglish matket:. In theiaarly part of this yess $hif Giga ; :
23, Tadd some ‘general remmrks. At page 141 of M<Culloch’ Dictionary E co . spm‘{ from the ~Mw~h&&‘.wd?‘_d%lggrhtof 15 feet)nd furnished 20d.
" recorded that “ the sum expended by the Indiam Government in the purchase of this quality, I am led tohold thé opinion that a great part of the Neilgherry .and the whale:
* valuable medicine (quinine) is stated to exceed five lakhs annually.” Eonsidering this, of the dmaller plantations of ‘Southgtn India will be advantageously treated as‘ oo ice,
it seems to me thit the main intention of the chinchona undertaking will be incom- This plan offers the further advantage'of supplying abundanég of excellent ﬁxﬁmrtgou :
ileﬁly carried out, unless India be placed in a self-supplying condition. I consider it - encroaching on the sholas. L I S R A
ot

politically and economically desirable that the febrifuge employed in this country
_ ghould be supplied from internal sources, more especially it the chinchona undertaking .
. be intended to have the effect of providing “an abundant supply of this febrifuge at %0,

In areport to Government now under prejpargl_tion, I propose to recommentl thxt*coa-
giderable number of trees be cut down, in érder to make a full trial of the coppice:

stem., : L
“ cheap a rate as to be within the means of the population at large, the coolies employed " It seems therefore to follow that it will be advisable to await a fuller experience hefofé
““on works and private plantations, the small curtiva.tors. their wives and families,” as the exact and permanent method of takini the bark of the plantations can be decided. It
stated in the Secretary of State’s Despatch above mentioned. I can see no probability of . | - . will, however, be necessary, as | had the honour of showing in a late report (appearing in
thi:l intention beiug speedily realised, unless Government lead the way in every stage of ‘A JProcecdings of Government, No, 235, of 22nd February 1870) to avoid the months from
production. ' S '

May to November for taking_ the bark.

24. 1 oughf to say that it was altogether at my instance that Mr. Broug htoy ipserted ' ; C e . '
. 1% A . 7. o : B e Y. 11.—Should che bark be used in the manufactory at Ootacamuud for the supply
i his Teport an estimate of the plant and working expenses for manngotmmgé ‘ i Apodixis*iu India, or should the bark be sent to the London market for sale, or should @

800 Ibs. of ‘alkaloids annually. e - ; ?
I suggested this, not under the idea that the time had come for spplying to Govern- portion be sent home and a portion be worked o the spot!

ment to sanction such an outlay, but in order to have on record in some data towards

3 ' 1 am entirely of opinion that the amount of febrifuge required for use in India should
forming an opinion as to the desirability of Government becoming by-and-by manu. -

o be prepared in this country. .The grounds for this opinion are mainly economical, and

facturers of their own alkaloids. ' are us follow :—The cost of drying and powdering the bark is dispensed with, The

25. F . s e e e . alkaloids are more readily and less eernsively extracted from the bark while it is fresh.

“ roceedings of 5. For the present I am quite of Mr. B r°"iht’°" ¢ opinion, asexpreas.ed n his report, The cost of conveying the bulky bark to England and the importation of the manufac-

““vernment, dated 28th November 1867, namely, that he should steadily persevere in his endeavours tured alkaloids to India is avoided. The manufacture by Government of the alkaloids
“7enue Depart-  ““ to find a process which would yield the alkaloids in a state of sufficient purity by simple u '

- A . . i : eat reduction in the labour and consequent cost of manufacture by allowin
) 153!11 ecem-  ‘““means,” “and to produce an efficient febrifuge which can be prepared by a method permits of a gr d y g

1067, i i ; i i i i : of the preparation of a cheaper form than that of the crystalline sulphates. The necessary
T G an oy spothecarywould b e difclty o eing o Tollon”Sine el e e iy i e o of i s st . S
pletely successful in the Meé)ical Department, he can, as he suggests, “ extend the manu- procured in this country as in England. But I consider that Government could, i it be

“ fact d tunity off g lude that of crystalli gg] hates.” " thought fit, act most usefully in reference to the private growers of chinchona by serving

acture, and, as opportunity offers, include that of crystalline sulphates. as a pioneer in the European market, accustoming it to the qualities of Indian barks, and

26. Working steadily with this end in view, Mr. Broughton will, in the course of & - thus overcoming certain prejudices which will arise from the different appearance occa-

year or two, be able to supply reliable data :— - sionally presented by these barks as compared with the South American. Again, the

(1) As to the best mode of cropping the bark ‘ qualities possessed by the crown-barks of these plantations are such as are highly prized

. - by the home manutacturers of quinine, so that 1 think a considerable quantity should
(2.) As to the most favourable conditions for the growth of the several varieties

s eventually be sent home, in order to enhance the reputation of India-grown barks. The
of chinchona, febrifuge preparations cmployed in this country can be more advantageously made from
‘ . (3.) As to the extent of plantations that will have to be retained by Government the coarser C. Succirubra, since the authority of Government will avoid the influence of
in order to supply the quantity of febrifuge they require. thlt: hl;ad‘:;nonz:il Prquxct:i v:)hul:‘h exists in Europe against the alkaloids other than quinine
. 4.) As to the cost of establishing a Go t ufl ; .which abound 1n the red barks. :
ofgng.ia’s wants. g & (rovernment manufactory equal to the supply o . l - R
i i i i SR P Inquiry II1.—Should the plantations remain permanently in the hands of Governmen ‘
to Ye::til:lerev:,h.glfe;n:: :gaittlol::a l:lzfsoi::blt: et!: r:!::il;e:ﬁepo;:rt’l:;o::l!nb:he!"y for }f} o:’l“.nmd“.t Jor the supply of quinine in the ﬁmpitu Is, and the distribution of seeds and plau{!; or ‘vhould
establish a manufactory at Ootacamund, or Rungbe el: or elsewhere. eir own hands, and to the pluntations be sold, as in the case of the G'overnment tea plantation 9 o

I am decidedly of opil;’idn that as much of the plantations as herea.fter"irill be found
T necessary to provide febrifuge for the supply of the hospitals and dispensaries in Indis
| ‘ Enclosuse 6, in No. 1. should be pemanen:;lz retained in the hands of Government, as I understand it forma ™
From the Government Quinologiqt, to the Commissioner of the Neilgherries ; dated part of the schemse ol.Gov Bat Govermment dug oL the'dil"e';? urens of e’ 3

Qotacamund, 8th August 1870.

tion to the Rriva.te giowers, But Government ire very lnrtgefmmmm of the’

, . uct of the plantations, and in that capaoity will obtain the product at less cost thay

I AM in receipt of your letter, No. 140, of 23rd July 1870, which reiterates the inquiries if it passes through séveral hands before it reaches M,Meﬁcd%?frea, a8 would be ‘the
contained in the Despatch of the Secretary of State, which appeared in Proceedings of case were (Government purchasers of the febrifuge,and not proprietors. It appears i
Government, Revenue Department, No. 27, of 11th July 1870. To these inquiries I me that the ultimate end of the ¢hinchona under » namely, that of supplying the
have the honour to append answers to the best of my opinion and present knOWledge. febnfuge‘in the chepput possible form to the ryo‘ts, will be Only effected Wi‘E ceruint’

b{y (iovernment having the complete control over all stages of its production. © The case
of the Government tea plantation is not a parallel one, since Government are not large

Y L—What systematic course would ecommend 1, ; .
INQUIRY at systematic course would you recommend with reference to procwrirg consumers of tea, as they are of the products of the chinchona plantations. In the former,

and utilising annually the very large quantity of febrifuge alkaloids stured in the dark of the

the intention of the introduction of tea cultivation into India was the devel t of

trees ? ) Indian agriculture and commerce; in the chinchona undertaking these are onl)f= a(():l():ens:ri:g

I am of opinion that our present experience has hardly been sufficiently matured to to the main object, which is that of obtaining a cheap and indigenous supply of the mos
ermit the laying down of a definite and unalterable system of cropping the plantations. important medicine employed in the country. ,

here are two modes, on the results of whose trial the method ultimately adopted of

harvesting will depend. These are, first, the method of mossing the trees, of taking the 2. In order to justify the opinions I have ventured to state above,

A . ! . \ t I beg to adduce 1
bark from the living tree, and allowing it to renew under moss, advocated by Mr. ;oug()l;teztlfr_nalt:,Eshow1ng the relative cost of the febrifuge made on the §pot, and tha
Mclvor ; second, the method of coppicing. The first of these methods has hl% been imported from Europe.

. 279, c3 . am
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3. In carryimg ont ﬁ? ¥Wtruptions ¥ |, o f receiving feom the Home
Governrent, L have pai -*':'«fif‘.:wm o ﬁﬁ?&’&'&aﬁn of ."}.’,‘E,m;ﬁ for use in
Indhin “hdspitald and dispensaries, cheaper than the quinine sulphate. Ih the small
mmhfuwry’“at Qotacamund }9" been prepared, since Janvary L't" 70 1bs.- of such a
prephratién, consisting of the mixeq alkaloidg re'c’ipita;ted in an amorphous but tolerabl
pure state. - This has been ]a?gel'y used in (s)ispensaries and hospitals, and with sucE
success that I believe I awm justifieq by the evidence in stating that it may nearly
entirely replace the quinine sulEhate hitherto employed therein. I now subjoin an
£atimate -for the conversion of ¢ e now disused gaol at Neddivuttum into an alkaloid

ﬁizrofl%c::)iy, :‘md also estimate fop the yearly cost of preparing 800 Ibs. of amorphous
Six large copper boilers -  _ 1]2:)'0 Stock of al 1.101 - - - 1;(')0
ISEe}%t};:){.lr,a(:‘ gg;f:z?: lzfgr;erc;lators. ;:2::8 C(;):tin(;re:«g(;s fing d : tif -
gmg gltt?;agzi?ns in building - 3,00p S‘}:}';‘;‘;c:ﬁz‘,"'efm? P
ga;eESSUPply - - I l,ggg Native mills for grinding, &. - 40
Proses - . . . 1 40 T 11500

»

Yearly Expenses to yroduce 800 ihs. of Alhaloids.

I am informed by Mr. McIvor that the cost (on the spot) of red bark will range from 4d:

to 6d. a pound. I adopt i . . . :
the low one of 4 per :e;’{fti"e higher price in the estimate, and reckon its mean yield at

Rs. Res.
g:l“l]:‘ f ; ) i ) = 5,000 Waste of alcohol - - - 300
stofacid - . . _ 600 Fug i - - o
lime - - - : L - -
. : ; - 100 Filters, bags, &c. - - - 500
» soda from native sources | '8, bags, . - )
Lab20ur’ 24 coolies: 12 at 8 Ts., 150 | Contingencies - 800
12 at 7 /5. per month - - 2,160
Superintendent’s pay, at 100 rs, Its. 11,530
per month - - - - 1,200

2. Dividing these yearly total ex
cost of a pound ot‘alkaloidy i
about one rupee per ounce.

penses by 800, we get the cost per pound. Hence the
s [t 14. 6. 7., or, reckoning interest at 5 per cent. on * plant,”

3. The cost of quinine sulphate is not accurately k i i ‘esi
: _ - nown in this Presidency. the
purchasers for the Medical Stores being effected in Engylund. It cannot, however, b{e less,

rvx:}(l:e:. brought to this country, than 3rupees per ounce, and probably averages considerubly

4. )It 18 difficult to estimate accurately the amount of quinine that would be used in
this Presidency when 1t8 cost is thus reduced, but it will certainly exceed 800 |hs per
annum. A larger ‘(1antity would be prepared at a still less cost. I content myself with
estimating the cot;xraratlve costs of entirely indigenous and- imported febrifuges of cquivae
lent therapeutic value at one rupee and three rupees respectively per ounce.

INQUIRY IV.—If you are of opinion that the plantations should be evenlually sold, at’ '

what stage of their developement, thut is, when do Yyou think they ou '
. , whes gAL to be suld ?
As I have stated above, I am not of opinion that the sm:z\t of pluntatioll‘ls requisite to

supply the febrif'u,ge required in the Government dis‘l)enuries should be allowed to pass
0

‘oyt of the hands of Government. But it is very poesible that the whole of the plautations

may not he required for this purpose. this eventually be found to bo the case
(respecting which contingency I ¢an offer no well-grounded opinion at present), it may be
found advisabie to sell a part; but this is, obviously, a matter that cannot he :ieoide« for
several years to come.

—

Enclosure 7, in No. 1.

From the Superintendent, Government Chinchona Plantations, to the Commissioner of
the Neilgherries ; dated Ootacamuad, 5th August 187, ‘

"I HAVE the honour to acknowledge the receipt of your letter, dated 23rd July 1870,
>alling upon me for an opinion upon the various points raised by the Secretary of State
n his Despa:ch, No. 13, gawd 19th May 1870.

2. With reference to the first point, namely, what systematic course shouid be adopted
vith reference to procuring and utilising_the very large quantity of alkaloid stored in the
ark of the quinine-yielding chinchons, I would recommend that the trees shonld neves

- of

* (Y
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be cut, d8ww,.acept when absotutely néoksary fr the uﬁ of thifining ¢he ‘E}antati‘ans.
The léfv&e: sfe the heans by which a continuous abp‘plj&f ark can be rzﬁnee Thepark
of an old tree may ke.removed, and in ome year thesfepreduced bar Will be rie pr |
alkaloid than that which had been thé growth of vears. = This process. may-be continved -
year by year, and without injury to the tree.» Thus a never-failing supply of bark rich
in alkaloid may be secured. The process under which this result may be obtained is, that
which has before been brought to the motice of Government, and is generally known as®
my mossing process. By this process the bark may be removed annually from the trupk
of the free, also from the larger branches, and the reproduced-bark of one year’s growth®
will be richer in alkaloid apd almost egual in wéight to. the original bark of seven or
eight years’ growth.  Thug, a harvest may be annually obtained nearly equal in quantity
and exceeding in value what would be got were the entire plantation cut down., In the
latter case another valuable crop would. not be obtained under seven or eight years, -being
the time required for the plants to grow to, size to produce bark' of value. Anosther
advantage of this system would be, that only th.e very best and richest bark would be
sent into the market. , ' :

3. With regard to the advisability, or otherwise, of Government manufacturing quinine

from bark produced on their own plantations, 1 feel incompetent to give a decidgd opinion ;
but my impression is, that it will cost the Government as much to produce a given quan-

ity of quinine or any equivalent alkaloid as they could purchase it for in the market, I

imagine it would be more economical for the Government to sell their bark and purchase

" the mannfactured article. To establish the value of our plantations, and to show the suc-

cess which has attended the cultivation of chinchona in India, I think not less than

8,000 Ibs. of bark should be sent this year into the home markets.

" 4, Adver ing to the question whether the plantations should remain permanently in the
hand &%&rnment or not, it appears to me that Government, having firmly establi-hed
this cultivation, should dispose of their plantations, and leave -the further extension to
.private enterprise. The distribution of seeds and plants from Governmeut plantations
18 no longer neces-ary, as private planters who have largely entered upon this cultivation
mow produce plants and seeds to an unlimited extent, and in this respect are quite inde-
pendent of Government aid.

5. The reasons.that rendered it advisable for Government to dispose of their tea plan-
tations after having established teas as a product of India will, I think, be found to bear
with equal force in the present instance. ‘

6. Should Government decide to dispose of their plantations, it appears to me that the
time for so doing with safety would be in three or four years hence, when our youngest
plants will be suthciently established to be out of reach of all danger, and the more valu-
able species recently introduced would also be firmly established.

7. With reference to your concluding paragraph, I have issued strict injunctions that
the instructions contained in paragraph 4 of the Secretary of State’s Despatch shall be
carried out.

Enclosure 8, in No. 1.

From the Superintendent of the Chinchona Plantations, Ootacamund to the Governor
of Madras ; dated Madras, 26th J. anuary 1871.

WitH reference to our conversation this morning, I have the honour to observe that,
in my opinion, it would be desirable not to incur any further expenditure on the Upper
Chinchona plantation at Mailkoondah, as this plantation is yearly injured by frost.

2. The chinchona plants in the lower plantation are making very satisfactory growth, -
and it appears to me that it would be desirable to maintaid this plantation, and fill up the
vacancies for the next two years, when the plants will be suffi iently established to make
head against the natural growth of weeds and Jjungle. L -

»

3. The cost of maintenance need not exceed 400 rupees annually.

Enclosui'e 9, in No. 1. ’
Eo.k 91.—OR=DER of Madras Government, 7th February 1871.

Tax Government proceed to dispose of the paperé recorded above, which relate to the
naintenance of the existing chinchona plantations, and the extent to which the manu.

- facture of quinine is to be carried on in this Presidency.
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2. In the first recorded letter Mr. Broughton proposes :—

(1.) That !m be authorised to expend the savings from the sanctioned budget grant
for his estabhshmen‘t 1n converting the disused gaol at Neddivuttum into a suitable
place for the manufacture of « amorphous quiniie.”

(2.) That a cex:tain nu_m.ber of the trees planted in 1863 be cut down, in order tc
test the method of *“ coppicing ™ the plantations, )

. 3. The propriety of adopting the first proposition hinges on the value of “amorphous

quinine,” on which point the report™ of the Inspector GGeneral, Indian Medieal Depart-
ment, dzfte(l 21st Deeember 1870, is so favourable that the Government have no hexitation
in ado;_)hr_lg Mr. Brnu_g})t(m’s proposal, and authorisine him to carry it out, provided that
th.e building in question can be spared for the pllrpos: on which point the Commissioner
will report. ’ .

Y X T - " : . — "~y . .
4. A. provision of 7,280 rupees has heen made in the Budget for 1871-72 for converting
and fitting up the building, and any expenditure on the work which it may be desirable
to incur in the short remanimg period of the current official vear ean doubtless be met
{rom savings. ’

5. Ttis satisfactory to learn that so considerable g per-centage of quinine ix yielded by
shoots 'frf)m the stumps of trees which have been felled : and in order that the value of
the quinme so obtained may be tested, as also with a view to the early introduction into
the English market of the Indian-grown barks, the Superintendent of the Chinchona Plan-
tations will be directed to fell a moderate number of trees at the proper season, the bark
of which Mr. Broughton will prepare for shipment to Lineland.

]

6. The (,?overnm(mt have already deecided not to incur any further expense on the
extension of the Neilgherry chinchona plantations, and further operations - regard to
chinchona will be confined to the maintenance of the existine plantations, and the intro-
du(ftinn Of such superior varicties as may from time to tim: be discovered both on the
Nellgh(‘,rrl_cs and in those districts which offer suitable sites for the purpose, Thev are,
however, inclined to believe that the (rovernment Quinologist has under-cstimated the
demand for quinine which is likely to exist when the ln‘ivunis considerabiy lowered. Tt
must be remembered that the drug at present fetehes o searcity price. amd that even in
India, where its effects have been experienced, the bulk of the 1fvnplc are altozether unac-
quainted with it,

7. In accordance with the request contained in paragraph 19 of Mr Broughton's letter,
the Commissioner will he requested to test by a careful examination of results the vaiue
of the ““ mossing process,” and submit his opinion to Government.

8. The Commissioner’s letter, dated 2nd September 1870, No. 42, in which are enclosed
letters from Messes. Melvor and Broughton, supplies information on the points indicated
by the Seeretary of State’s Despateh, dated 19th May 1870, No. 13, calling for o report
on the course to be adopted with reference to the Governnuent plantations and the manu-
facture of quitine.  Mr. Breeks has dealt thoroughly with the question, and it i un-
necessary to review in detail the subject-matter of his communication, which cmbraces the
suggestions of M(es:srs_. B.muf_rhtnn and Melvor. Tt will be forwarded to the Seerctary of
State, whose reply will influence the future position of the State in recard to the Doda-
betta and Neddivattum plantations, and the export or manufacture nl'qlnininc.

9. ITowever the main question of the relative merits of State control and private enter-
prise may be hereafter decided, the Government arce desirous of effectine g =ensible reduc-
tion in the charges of the Neilgherry chinchona plantations.  The actual expenditure of
1869-70 was 47,065 rupees, the budget-estimate for the current year was43 100 rupees -1‘nd
that sent in by the Superintendent for 1871-72 i« 39,100 rupees, The (}u\'c,rmnvnll(l;x;i.r:x to
sce the annual expenditure still further reduced, and, as astep in this direction, the (‘()‘mlnis'-
sioner of the Neilgherries will be called on for a report as to the prospeet ()f‘l)ci"u: able é(,
eflect a sale on reasonable terms of both the Mailkoondah plantation (which he has h‘c«ﬁn-
mended should be sold), and also the plantation at Pykarra—an arrangement wl\ic:h \Q'nuld
still leave 825 planted acres available for State purposes.  Should hre be of opinion that
a sale cannot be effected on terms which the Government ought to aceept, ke ::-lill (-,)nu'(l;‘f
the expediency of abandoning the upper portion of the Mailkoondah I)|unt:’ttiml -nltmw.t]wl-
and of filling up with chinchona plants an. fencing in the lower portion of th-xt‘ )lq‘:]t'lti()l;
and the Pykarra tract, and allowing them to develope as chinchona Cnps‘oq l(,;. t'«;roét
stopping all further expenditure on them, save such as may be necessary for fencine and
watching them, and for collecting the bark. He will submit his opinion on these suwges-
tions at an early date. R

10. Ordered, that the following letter be despatched to the Secretary of State :—
(Here enter Letter No. 6, dated 7th Febraary 1871.)

See page 1.

CHINCHONA CULTIVATION IN INDIA. a5

—- No. 2. —
(No. 7—Revenue.)
From the Government of Madras to the Secretary of State for India.

My Lord Duke, Fort St. George, 14 February 1871.
WE have the honour to state, for the information of your Grace, that we have
permitted Mr. Broughton, Government Quinologist, whose term of engageme_nt
with the Home Government, namely, three years, had expired, to continue in
office, on the understanding that he is not to resign it without giving six months’
notice, except in case of sickness or other urgent emergency, to be explained to
our satisfaction.

We have, &c.
(signed) Napier, &ec.

— No. 3. —
(No. 10—Revenue.)
From the Government of Madras to the Secretary of State for India.

My Lord Duke, Fort St. George, 28 February 1871.
In continuation of our Despatches, dated 21st March 1870 and 7th February
1871, Nos. 7 and 6, we have the honour to forward, for your (.}?ace’s in-
formation, the accompanying tabular report on the progress and condition of the
chinchona plantations on the Neilgherries, for the balf year ending 81st January

71.
18 We have, &c.
(signed) Napier, &c.

Enclosure in No. 3.

From the Commissioner of the Neilgherries, to the Secretary to Goverqment, Revenue
Department, Madras; dated Ootacamund, 15th February 1871.

I HAVE the honour to forward the chinchona report for the half-year ending
31st January 1871,
2. Plants 13,994 have been propagated during the half-year, viz, :—

Of C. lanceolata - - - - - 259 i
,, calisaya - - - - - 12,986
,» pitayo - - - - - - 749
13,994

3. I see no object in propagating more calisayas if these 12,986 plants are all of one
variety. I shall address Messrs. Broughton and McIvor on the subject on their return
from Bengal.
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26
REPORT on theNumber, Distribution, and Condition of Chinchona Plants on the
Neilgherries, for the Half-ycar ending 31st January 1871,
Number Value per Pound
. 3 BOTANICAL NAMES. Commercial Names. | of o Dry Bark
. in 10
‘% i Plauts. London Market.
- UL U e e
1 i
" i.v. d. s d.
1§ C. succirubra - - - - - | Red bark - -1 1,215,068 {2 Gtos 9
]'C. calisayn - - - - -1| |
2 |, C. calisayn frutex - - - -+ Yellow bmk - - { 54881 1 210 to 7 -
l C. calizuya vera - - - 'jl '
’U. officinalis - - - - - —_ | —_ | —
3 C, var. Condaminen - - - Original foxa bark - | 1,183,150 © 2 10 to 7 -
lL. var. Booplundiana - - - i Select crown bark - | 87,509 2 10 to 7 -
C. var. Crispa - - - - ' Fino crown bark - | 4350 1 210 to ¢ -
4 | C. lancifolin - - - - - | Pitayo bark - - 2711 8to 2 1o
5 C: nitida - - . - - . Genuine grey bark - ! 2,786 1 B to 2 9
6 (1 spcecies without name - - - ' Fine grey bark - 8,500 18 to 2 10
7 | C. micrantha - - - - | Grey bark - - 46,539 |1 810 2 9
8| C. Peruvx_ana - - - - - | Finest grey bark - 3,38 11 8t 210
9 | C. Puhudiana - - - - - | Unknown - - 425 ' Uuknown,.
10 | C. qu(:.colata-leuvcd variety of C. offi- || Seedlings - - 1,100 | - ditto.
, cinalis - - - - ' Rooted cuttings - 722 ! - ditto,
11 1 C. Pituyo raised from imported seeds P - - - 1,033 | - diteo.
C. Pituyo plants brought out by Dr. | |
Stmpson - - - - - - - - - 76 : - ditto.
Torar Number of Plants - - - | v,610,907
]
TABLE showing the Growth of the different Species of Plants planted out in the
Plantations, for the Half-ycar ending 31st January 1871,
! —— e T B
s | | Heigl Girti
5 .| Maximum | Average ! l:;;’“ e
=] ’ SPECIES. Where Planted. | When Plantel. . near the
g 2 ! . . ; the Tallest
;é ‘I : Growth. Growth. [ I'ree. Ground,
f | e |
i ; !‘ Inches. Inches. ~ Fiet, Inches.
12 C. succirubra - - - | Neddiwuttum - = 30 Sept. 1862 |‘ It ) 26} 37
12 ' C. micrantha - - -1 - ditto - -3 ” 13 i2 23} 273
12 C.officimalis - - - | Dodabetta -130 ,, 1863 324 18 19 14
Ta BLE thowing the Propagation, Distribution, &c. of Plants and Seeds during the
Half-year ending 31st January 1871.
. | Tou
Total Total | uf pheerer Total
DATE. Number of Number per- distributed to | Quantity of
Plants manently i Private Seeds
propagated. | planted out, . Individuals, distributed.
e e -
| Oz.
August 1870 - - - - - - - 8756 - - - - 8
September ,, - - . - . . o 540 - - - - 5
Qctober ,, = - - - - - - 1,020 - - - - s
November ,, - hd - - - - - 2,335 . - - - 3
December ,, - - - - - - - 3,780 - - 30 N _
January 1871 - - - - - - 5,911 - . - . - -
. . 13,991 - ) - o 3;— 19
Plants received from England - - = - 76 — — —
Previowly - - -7 - .. o L] 2506887 | L1592 | (79037 303
GRAXD ToTar - - -| 2,610907 | 1,151,024 ‘ 179,967 | 322
| ! s

REM;;&KS.—']‘he number of plants permanently planted out in the plantations is
,161,924.
The
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The increase by propagation is 13,994, the monthly average being 2,332, making the

total 2,610,907,

The number of plants distributed to private individuals is 30, giving the total dis-

t .b i . . .
ribution of 179,267, have also been gratuitously distributed, making

ineteen ounces of chinchona seeds

the total 322 ounces.

Ootacamund, 9 February 1871.

— No. 4. —

(No. 11 —Public.)
etary of State for India to the Government cf Madras.

India Office, 27 '{Xpril lfgl. ‘
: f a paper by Dr. De Vrij, the Duteh
-l Doe Vrithoer. Markham, and a circular, on
hinchona bitter) in the cure of dysertery.

From the Secr

My Lord,

1. I ngrewiTH transmit
Quinologist, of a letter frf)m .Dr.
the subject of the use of quinovin (or ¢ .

2. The substance in question is one of the waste prnd‘uctskcl)f bthf: chutmlco.l;(zgg
plants, and it is very desirable that its alleged virtues shou e ‘llnf“;es tl?stina
and reported upon by means of some such machmc‘aIiY_(;‘? wa? ‘]135?;_ 09‘; ¢ Mo
the relative values of the different chinchona auf;id _01; asanetitrl \;?,ﬁinmir;
Broughton will prohubly be abl- to. sppply . i‘u- (\:]enr qgnthley theqrnedi(‘al
from the waste of his amorphous quinine manuiactery, (:i I (ie ‘e that | may
officers of your presidency to make the mvesugatl(l)n,d an ¢ Sfl en reliab,lz
be furnished with their report as soon as they have had time to torm a
opinion on the subject. I have, &e.

(signed) Argyll.

Enclosure 1, in No. 4.

From Dr. J. E. De Vrij, to C. R. Markham, Esq., dated Hague, 17 April 1871,

4th i t the use of quinovic acid, I send you,
ly to your letter of the 14th instant, abot} ¢
wi{lllq t?ils) gost );wo copies of a paFer on this subje}i:t pub(lllshed bty me about ng'inisyﬁ?:
2 . . . . . n 1
i i sf this medicine has made great progress, a
e et Burcpe as an for d tery and diarrhcea. When I
i Iso in Europe as an excellent cure for dysentery at :
:gggg:glegmat‘nslndiu in January 1864, the manufacturers of quinine threw it a.w('lay, but
t ggestion on’e of them, Mr. Limmer at Frankfort-on-the-Maine, 1r}t1'0duce 1t into
the trade. s , Last year, being on a visit 1n

the trade, and since that time its use has been increasing. ye ) ) .
England,’I found that it had also been introduced there, and I join to the copies of my

isement of a wholesale chemist in London to prove the use of it in

ag)gelran!tll.l ﬁftﬁ:ﬁﬁﬁh I am not at liberty to contend that the quinovic acid is equl.ezz])erzgtr
to ipecacuanha, I am quite sure that its action on the peristaltic motion 1s similar tro )1'1,
go that, referring to the scarcity and high price of ipecacuanha, the use of quinovic ,f‘({l_(
for the cure of a disease so common in India like dysentery deserves all attention. his
is the more the case, as quinovic acid can be prepared in India at almost wo cost. The
leaves of all the chinchonas contain that acid; those of C. succirnbra coniain In average a
little more than one per cent. To prepare the acid from them, they want only to be
ounded with the addition of a little slaked lime and water. This mixture is diluted with
cold water, the liquid filtered, and the clear liquor precipitated by hydrochloric acid.
Still cheaper would it be to use directly the filtered liquor which contains quinovate of
Lme. In this form eveiy native would be able to prepare his own medicine, not oaly for

dysentery, but also for slight attacks of fever.

279 D 2
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Enclosure 2, in No. 4.
On the Use of Quinovic Acid ( Chinchona Bitter) in Medicine, by Dr. J. E. De Vrij.

Waex I found, in 1859, that all parts of the different species of chinchona growing in
Java contained quinovic acid, of which I detected in the wood of the roots of C. calisaya

- b much as 2'57 per cent., it appeared to me very probable that the tonic properties of

some preparations of bark, particularly of an aqueous infusion, such as the infusum
corticis peruviani cum magnesia frigide paratum, which formerly was frequently pre-
scribed by many Dutch physicians, might be at least partially ascribed to quinovic acid.
I thercfore employed tl:e wood of scveral dead chinchona plants at my disposal for the
preparation of this acid, which, by order of the Governor General, was, at my request,
experimentally tried by the medical staff of the army. The official report on these ex-
periments was so favourable, that the chief of the medical staff, Dr. Wassink, requested a
further supply, in order to continue the experiments on a larger scale. As I had no more
material at disposal with which to prepare quinovic acid, I wrote to my friend Mr. A,
Declondre, at Havre-de-Grace, who was kind enough to send me not less than five kilo-
§rammes of the crude acid from his manufactory of quinine. Although my laboratory in

ava was perfectly adapted for all kinds of chemical researches, the purification of such
a quantity of a substance famous for its bulky volume gave me not a little trouble, but at
length I succeeded in preparing two kilogrammes of quinovic acid sufficiently pure for
medical use. This quantity was used by the medical staff’ of the army for experiments on
a larger scale in the hospitals of Java and Sumatra. The general report on these ex-
periments, the result of which was very favourable, has been sent by the chief of the
medical staff, Major General Dr. G. Wassink, to the Governor General of Dutch India,
under date 5th March 1863, It appears from this report, that the quinovic acid has been
used in the hospital of the west coast of Sumatra in 65 cuses of intermittent fever with or
without complications, and in the great majority of cases with perfect success. In the
hospital at Samarang it has been used with the same success in 45 cases, and it is with
great satisfaction that I quote the following passage from the report respecting the ex-

eriments at Samarang :(—

“ The application of quinovic acid in diarrhaa and dysentery was made in consequence
of the observation of its physiological action in diminishing the secrction of the intestines,
which was attributed to a diminution of the peristaltic motion. In this aspect also the
results werc very satisfactory, and it is therefore a new Y}mpcrty of the quinovic acid
discovered, which agrees with the tonic properties which bave been ascribed to it by
Dr. de Vrij.”

It appears, therefore, not only that my suggestion about the tomic propertics of the
quinovic acid is well-founded, but also that it is a remedy against intermittent fever 1
therefore venture the suggestion to use the leaves of chinchona in British India agninst
jungle-fever, which is in many districts a real plague. 1f the leaves are collected in the
different chinchona plantations, which can be done without great cost, a tincture could
be prepared from them with proof spirit, in which menstruum quinovic acid is casily
dissolved, but not chlorophyll and some other inactive substances. I have much expee-
tation that the proper use of such a tincture as a prophylactic would prevent many cases
of jungle-fever in the localities where they are endemic.  As the manufucturers of quinine
throw away every year some hundred pounds of a substance containing quinovic acid,
there is abundance of material for further cxperiments. I have found, besides, that the
gso-called naucleic acid, discovered by Mr. C. Bernelot Moens, military pharmaceutist at
Batavia, in a species of nauclea, is identical with quinovic acid; and as, according to my
investigations, all the species of nauclea, which are plentiful in the forests of Java, contain
this aci(é in their bark, we have here another source whence an abundant supply could be
obtained.

The Hague, 23 April 1864.

Enclosure 3, in No. 4.

QUINOVATE OF LIME.

THE tonic properties of Peruvian bark are due to quinovic acid; this has been
separated from the other constituents of the bark and combined with lime, forming a
definite compound, and is offered with confidence to the medical profession as a valuable

“substitute for the vegetable tonic bitters in general use, which, accordiné to the report*

of Dr. .G. Kerner, of Franqurt, the quinovate of lime far surpasses in efficacy; the same
authority states that its use in large quantities does not produce congestion of the brain,
which

* Zur Pharmacodynamik der Chinarinden- i ihr H i V
Dr. G. Korner, o Frinkfnrt e inarinden-Bestandtheile und ihrer Praparate. Kliene Beitrage vom
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w:hich has been known to occur when the nitrogenous quina alkaloids have been con-
tmu01}S1y administered in full doses. . )

Quinovate of lime has been given with great success in cases of diarrhcea .an('i dysentery
by Drs. Neufville and Wallach in the mi%itary hospital at Frankfort, and it is recorded
at in Italy its administration in the early stages of cholera was attended with very
satisfactory results, Dr. De Vrij, of the Hague, speaks very highly of its efficacy in
dysentery as well ag in ague, having observed its favourable effects in these maladies when
superintending the introduction and acclimatisation of the Peruvian hark trees in Java.

en quinovate of lime is taken internally it 18 readily decgmposed by the acids of the
stomach, and can be administered in doses of two to eight grains every hour as a powder,
mixed with g little sucar of milk or phosphate of lime, or in the form of solution ; the
latter has been found to be the most convenient form of exhibition.

FORMULA FOR SOLUTION.

R. Calcis Quinovatis, 96 grains.
Pulv. Tragacanth, 10 grains.
Acid Phosph. DiL, q. s.
Aquz, 6 ounces.

Rub together the quinovate of lime and the .powderegl tragacanth with the water, add
the dilute phosphoric acid drop by drop, until the quinovic acid separates in a finely
divided state, which may be recognised when the mixture has a slight acid reaction on
litmus-paper, and assumes a gelatinous condition.

(Dose.—From one drachm to four drachms every hour.)

— No. 5. —
(No. 15, Public, of 1871.)
From the Secretary of State for India to the Government of Madras.

My Lord, India Office, London, 29 June 1871,

I HEREWITH transmit, for distribution among officers and others connected
with chinchona cultivation, 100 copies of Dr. Weddell’s recent paper on the
classification of the chinchona genus, which I have cau§ed to be translr&ted from
the French and printed ; and 30 copies of Mr.. Cross s.report" on hls.recent
mission to collect plants and seeds in the Pitayo chinchona forests in New
Grenada. I have, &c.

(signed)  Argyll

— No. 6. —
(No. 17.—Revenue.)
From the Government of Madras to the Secretary of State for India.

My Lord Duke, Fort St. George, 4 April 1871,
Tae Government Quinologist, in reporting the receipt by him, in May 1870,
of the 4} tons of acid referred to in the Despatch of your Grace, dated 27th
January preceding, No. 1, applied to us for a statement of the total outlay in-
curred in England on account of this acid, including its packing and freight to
India. We have now the honour to request your Grace will cause usto be
furnished with the information asked for by Mr. Broughton, which is necessary
in order to calculate the cost to the State of the quinine manufactured in this

country.
We have, &c.
(signed) Napier, &e.

279. D3
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— No. 7. —
(No. 17.—Revenue.)
From the Secretary of State for India to the Government of Madras.

My Lord,
1. IN accordance with the re
partment, No. 17, dated 4th April 1871, 1 for
ment of'_ the cost of certain acids sen,t to
preparation of quinine.

2. I may add that these i '
_ may particulars werc entered
* Surbiton,” the vessel which conve , .

question was sent to the Accountan

. (<)

India Office, London, 6 July 1871.

t General at Madras on 17th April 1870.

I have, &e.
(signed) Argyll.

Enclosure in No. 7.

“ SURBITON " S.8S., February 1870.——BEYPOOR, vid Suez Canal.

CrviL Stores (REVENUE), MADRAS.

quest conveved in your Despatch in this de-
ward for your information a state-
Madras in February 1870, for the

. the invoice of the
yed the acids to Beypoor. The invoice in

Per Letter, No. 69, of 3rd December, and Indent 6th November 1869.

IN continuation of our Despatch, datec
the honour to forward, for your Grace’s 1
report on the progress and condition ©

CHINCHONA CULTIVATION IN INDIA.

— No. 9. —

(No. 41—Reveuue.)

From the Government of Madras to the Secretary of State for Iundia.

My Lord Duke,

31

[ 4
Ootacamund, 21 September 1871.

Nilgiris for the half-year ending 31st July 1872,

(signed)

Euclosure 1, in No. 9.

We have, &ec.

Napier, &c.

REPORT on the Number, Distribution, and Condition of Chinchona Plants on the

Neilgherries, for the Half-year ending 31st July 1871.

ated 28th February 1871, No. 10, we have
nformation, the accompanying tabular
f the chinchona plantations on the

BOTANICAL NAMES.

68 | 68 cases: [ 5. d £ 8 d | £ d
Acid, Sulphuric - Ibs. | 8,960 .2 74 13 4
249 sealed bottles - - - 24 I8
Acid, Hydrochlorio 1bs. 560 -2 413 4
22 sealed bottles - - - 2 4 -
Whiting, for packing - cwt, 181 2 - 13 ¢ -
Cases - - - - 68 - 27 ¢ -
Freight paid in England - - - - - - - ’:g l; g
£. 166 38 ¢
Freight paysble in India - - - - £.36 17 @
— No. 8. —

(No. 18—Public.)
From the Secrctary of State for India to the

My Lord .

7 y India Office, 13 J

nlt'h eV‘ IT;)I' rifer?nclf to the D_es;_);uch of my predecessor, dnt;e’d 9&11011\}11411)'83;66

(I) dia ;)udec_ 0 ; N transmlssnon. of a supply of chinchona seeds grown in

tltlle géntletln ::1‘(;(;; havel norjv received an application for a second sl’lp ly from
lem: 0 Wu§ i co

Masimikian. placed 1 charge of the cultivation by the late Emperor

2. I have to request, therefor I
. ' e, that ;
this office, for transmission to M exic Touml direct Mir. Melvor to send to

seeds, as soon as they are availablo. % parcels of well-developed ripe chinchona

Government of Madras.

I have, &ec.
(signed) Argyll.

C. succirubra -
[04 calisaya -
C. calisuya frutex
C. calisaya vera
C. officinulis -
[C. var. Condaminea
C. var. Bonplandiana
C. var. Crispa - -
. lancifolia - -
. nitidu - -

, micrantha - -
. Peruviana - -
. Pahudiana - -

QaCoan

. species without name

[]
S ——

) [ | L L] ’ ] L) ) A

C. lanoeolate-leaved variety of C. offi
cinalis - - - .
C. Pitayo raised from imported seeds

Commercial Names,

Red bark - -
Yellow bark - -

Original loxa bark
Select crown bark
Fine crown bark
Pitayo bark -
Genuine bark -
Fine grey bark

Grey bark -
Finest grey bark
Unknown -

Simpson - -

C. Pitayo plants brought out by Dr.

-

ToraL Number of Plants - -

9

Number Value per Pound
y of Dry Bark
° in the
Plants. London Market.
. ~ d.
1,215,963 | 2 6to 8 9
54,881 | 2 10 to 7 -
1,188,169 | 2 10 to 7 -
87,609 | 2 10 to 7 -
4,865 | 2 10 to 6 -
27911 8 to 2 10
2,786- |1 8to 2 9
8,500 [ 1 8 to 2 10
46,730 |1 810, 2 9
8,389 | 1 8 to 2 10
426 | Unknown.
8,887 | - ditto.
4,339 | - ditto.
78 | - ditto.
2,615,778

TaBLE showing the Growth of the different Species of Plants planted out in the
lantations for the Half-year ending 31st July 1871.

"

s . Helght | @irth
E N Where Pl Maximum | Aversge of
'y SPECIES. ere Plunted. | Whep Planted. the Tallest | 068° the
H Grewth. | Growth. Tree. | Ground.
ZE '
Inches, Inohes. Foet. Inohas.
13 | C.euccirubra- - - | Neddivuttum . 130, 1862 | 37 18 274 37
. -|- dite - |
18 | C. micramha - 0 » 22 8 21 30
. - T - . dal
13 .| C. officinalie Dodabetta 30 1863 19 10 21 16
T
279.
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TaBLE showing the Propagation, Distribution, &c. of Plants and Seeds during the
%alf—year ending 31st July 1871.

|
Total Total ‘ To::rl}g:nntl:er Total
DATE. Number of Nunber per- distribnted to Quantity of
Plants manently Private Seeds
propagated. planted out. Individuals, distributed.
0Oz.
February 1871 - - - - - - - 530 - - - - 4
March w e - - - - - 458 - - - - 6
April y -~ o= - - - - - 623 - - - - )
May » - - - - - - - 913 - - - - I
June w - = - - - - - 1,092 1,250 - . 4
July T 1,256 800 - - 2
4,871 2,050 - - 20
Previously - . . - - - - - 2,610,907 1,151,924 179,267 322
GRAND ToTAL - - - 2,015,778 1,153,974 179,267 342

R eMaRKS.—The number of plants permanently planted out in the plantations is 2,050,
making the total 1,153,974.

The increase by propagation is 4,871, the monthly average being 812, making the
total 2,615,778.

No plants were distributed to private individuals during the half-year; the total there-

fore is the same as in last report, viz., 179,267.
Twenty ounces of chinchona seeds have been gratuitously distributed, making the

total 342 ounces.
Ootacamund, 18 August 1871.

Enclosure 2, in No. 9.

From the Sppprintendent of ?be Government Chinchona Plantations, Qotacamund, to the
Commissioners of the Nilgiris; dated Ootacamund, 23rd August 1871, No. 67.

IN reply to your letter of the 22nd instant, I have the honour to inform vou that 2,050
«chinchona plants were permanently planted out on the plantations during June and July
last, viz., 1,250 of C. calisaya at Neddivuttum, and 800 of Pitayo at Dogabetta.

. — No. 10. —
(No. 5—Forests.)

From the Government of Madras to the Secretary of State for India.

My Lord Duke, Ootacamund, 20 October 1871.
WrrH reference to paragraph 4 of your Grace’s Despatch, dated 28th Decem-
ber 1869, No. 36 (Public), we have the honour to forward, for information, the
accompanying papers relative to the experimental cultivation of chinchona in
the-districts of Malabar, South Canara, Ganjam, Tinnevelly, and Madura.

2. In Wynaad (Malabar district), the growth of the tree is reported by the
Conservator of Forests to be admirable, and he suggested its extended cultiva-
tion there by the formation of a large plantation in the vicinity of Manantoddy ;
but we did not adopt the suggestion, as our object in propagating the growth of
chinchona, namely, its introduction into as many districts as possible, has
already been attained in Wynaad, where the tree is grown by planters.

2 fn
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8. In the South Canara district a plantation was formed, in D
at Nagodi, above the Koloor Ghaut; but it will be perceivezi, fronfc:tﬁb;:o}:(?:::
ings of 27th July 1871, No. 1,314, that the experiment there is not likely to be
productive of very useful results.

4. On the Conservator's suggestion we have, in a recent order (16th January
1871, No. 109), sanctioned the formati n of a small plantation in the Ganjam
district, on the Mahendra mountain. The Khond Hills in that district were
represented by Major Beddome to be unsuitable for chinchona ealtivation.

5. In the Tinnevelly district no fresh experiments have been made in this
cultivation. The proposal made by Mr. Stuart, in July 1869, for forming a
plantation on the Kumeri clearing, near the Paupanassum garden, and which is
adverted to in paragraph 2 of the Despatch under reply, has not been acted
upon, as Major Beddome reported that the site was too much exposed. This
officer proposed that a tract of virgin forest, to the west and north-west of the
Paupanassum plantation, should be cleared for chinchona ; but as the Tinnevelly
District already possesses three chinchona-gardens, we doubted (Proceedings,
14th May 1870, No. 706, paragraph 4) the expediency of forming another,
especially at the expense of valuable timber.

6. Of the result of the experiment on the Pulnies (Madura district) we have
as yet received no information, and have called for a report on the subject.

7. Our proceedings, marginally noted, embody a letter from a Mr. Campbell
relative to his -chinchona plantations on the Siroomallays, and on the Lower
Pulnies, in the Madura district; also a report from the Government Quinologist
on a sample of succirubra bark forwarded to him by Mr. Campbell for
analysis.

I have, &e.
(signed) L. Haines, &ec.'

Enclosure 1, in No. 10.

ProCEEDINGS of the Madras Government, dated 12th March 1870, No. 349,
" Revenue Department.,

ABSTRACT.— Chinchona Cultivation in the Hill Districts.—Despatch from Home
‘Government, reviewing reports on the results of various experiments for its introduction,
with orders thereon.

In paragraph 2 of their Order of the 25th October, the Government, while stating
that they were disposed to entertain favourably the progosal for further experiment,
referred to Mr. Stuart’s report as showing that the broad-leafed variety of chinchonas
flourished at as low an elevation as 1,000 or 2,000 feet, and questioned the accuracy of
the data on which Mr. Stuart’s conclusions were based.

2. In paragraph 2 of their Order of the 12th March, Government request to be
informed what has been done as to ascertaining the correct elevation. The Board have
obtained from the late Sub-collector of Tinnevelg barometrical readings, recorded on the
Tinnevelly Hills, which, after correction by the Government Astronomer, show that the
elevation of the Chinna Kuluratti plantation is 2,727 feet, and that of the Kumari
clearing on the Paupanassum Hills, alluded to by the Secretary of State, 2,777.

. 3. The ﬂantation on the Paupanassum Hills is shown as 3,300, and that on the Peria
Kuluratti Hill, where the plant failed from exposure, is 4,262.

4. The Secretary of State having now directed that the experiment should be carried
on in the Kumari clearing, the Board have requested the Conservator to state what he
proposes, and on receipt of his reply will again address Government on the subject. The
month of July is the most favourable season for planting.

‘5. The Board are disposed to concur in the advisabilit i i
further carried out by thcxa)0 Forest Department, Tebiily of the: experiment being

'33.

[

17 August 1870.
1 November 1870.
14 November 1870.
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Enclosure 2. in No. 10.

to the Acting Secretary to Government,

iati f Forests,
From the Officiating Coneervator o 28th March 1870, No. 2,016.

Revenue Department; dated Madras,

« Wirs reference to paragraph 2 of t'hc_(iovemme}r]\t O]:derf 12th Mm{“dlhls{(), No. 349,
1 bave the honour to informy you that the e evations ot the sites in ques-
Elevation  tion have been ascertained by the Board of Revenue, from rough notes of

in Feet. barcmetrical readin s_taken Y the llatcGrsub-collcct‘)r\; these, cnrret.:tedt(ﬁo

. Plantation at Peres Kulu- far as the details ac mitted of) l))('] the \ overnment Astronomer, give the
H:utti - - - - 4262 hcights of various places as noted in the margin.

l%:?f°“ at Paupanassum 3,300 2. With reference to paragraph 3, 1 must inform you tl‘mt any attempt

Hill-tribe clearing on Paue at chinchona cultivation on the Khond Hills, in the Ganjaum district,

pprnsssum Hills Kolo 2777 would be a complete failure. These hills have only an elevation of about

;‘m‘t“’“ on Ch_"““‘_ viu- a7or 2,000 feet, but there is very sharp frost in December and January, which

would prove quite fatal to the succirubra, and hu'ming hot winds prevail
in April and May, through w?;ich no epecies of chinchona could live; there would be far
less chance of success in these localities than on the Nullay Mullays, in the Kurnool
district, where we were unable even with the greatest care and atteptio_n to.kee the
plant alive through the hot weather. As far as I know, the fmly loeality in this dm'trict
where the tege conld be grown is the Shola, near the top of the Myhendra mouniain, a
little to the south of Berhampore. The elevation of this Shola is be.twecn 4,000 and 5,000
feet, there are no hot winds, and the mountain is free from frost owing to its proximity to
the sea (about 12 miles as the crow flies); the area is very limited, but a smali plantation
might prove of considerable interest and value in a scientific point of view.

3. There can be no doubt that all the different species can be successfully cultivated on
the Pulnies, and all or most of them on the Shervaroys; but it is a question how far plan-
tations in these localities are desirable, when the cultivation can be increased to any
required extent on the Neilgherries and Pulnies under Mr. Melvor's supervision at a less
expense. For the present 1 would only recommend small experimental plantations; it
would, however, be desirable at once to introduce inte both these localities plants of the
new variety of Lancifolia, which has lately heen fo.und to yicl(‘l such an immeuse per-
centage of quinine in comparison with all other species or varieties.

4. Beyond perhaps a few plants, as an experiment, 1 would not advise the formation of
any plantations in South Canara. The crest of the ghauts is the boundary between this
district and Mysore, 8o that plantations in South Canara would have to be opened out on
the south-west face of the ghauts, and would be exposed to the full violence of the mon-
goon. The succirubra would grow very well in the Shola land over the crest of the
%hauts (elevation about 3,000 feet); but, with the exception of a very small tract near

agodi, this is all M ysore territory. There are very favourable localities about the head of
the Andar Ghaut, and between that and Kig. and all along towards Naggur and the head
of the Hossangady Ghaut. The Mysore Government might be recommended to open some
plaptations in these localities, and our Government might give assistance in plauts and
trained gardeners; the rainfall, soil, and other conditions o% the localitics allutsed to are
far more favourable than the site lately selected by the Mysore Government for a plan-
tation on the Balarangams.

5. With reference to Tinnevelly, the Board of Revenue have called upon me to report
what_steps 1 propose to take for carrying out the suggestion of planting the hill-tribe’s
clgarmg .below the present small plantation on the Paupanassum Hills. I have been on
this clearing several times, in bursts of the monscon, when the wiud was so violent that I
could hardly stand.; 1t 18 too much exposed, I think, for a plantation, and it is well known
how very difficult it is to raise trees on these Kumari clearings, where all the virtue has
been taken out of the soil by several crops of ragee, &c. A plantation in this locality
would start at great disadvantages; to the west and north-west of the present chinchona

arden there is a very large tract of superb land for the purpose, all clothed with heavy
forest, stretching away to the Ayen Coil Paes on the north, and to the Attraymallay on
the west, and with an elevation of from 3,500 to 5,000 feet. All this tract belongs to
Government, the Travancore boundary being close to the Attraymallay bungsalow, at an
- elevation somewhat over 5,000 feet. If a plantation is to be opened, a site should be
selected in this tract (avoiding only a western or south-western exposure), and the virgin
forest should be felled. If the plant is to be propagated from seed, a Zn-ick and glass-
house will be absolutely necessary, and an overseer and several gardeners ehouFd be
trained under Mr. Mclvor at Ootacamund. Nothing but failure can be expected without
these preliminaries.

6. I request that you will let me know to what extent Government wish chinchona-
planting to be carried out in this district, and whether it is to be under the supervision of
my department or that of the collector. I shall be visiting the localities in question in
July or August next, and might select sites if neceseary.

7. I have
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7. I have, on former occasions, mentioned how admirably the succirubra grows in the
Wynaad, at an elevation of about 3,000 feet; a few plants are to be seen on most coffee
estates, and at Goodalore, and Manantoddy and elsewhere ; its extended cultivation at
Manantoddy or elsewhere in Wynaad and in Coorg is well worth consideration,

OrDER of Madras Government, dated 14th May 1870. ‘ ’

THE Officiating Conservator of Forests now replies to Government Order, dated 12th
March 1870, in which he was requested to supply information on certain points connected
with chinchona cultivation. The attention ot the acting collector of Ganjam is called to
the opinion expressed in paragraph 2 of Major Beddomes letter, that the Shola near the
top of the Myhendra mountain 19 the only place in the Ganjam district where the chin-
choua is likely to flourish, aud Mr. Ellis is requested to report whether it would be feasible
to form a small chinchona plantation there, and, if so, by what agency.

2. With reference to paragraph 3 of Major Beddome's letter, the Government observe
that the chinchona has already been acclimatised on the Shervaroys, and that Mr. J. R.
Arbuthnott has been directed to obtain a supply of plants for the Pulnies from Mr.
McIvor. Acclimatisation on these hills having ﬁeen effected, the Government consider
that the extension of chinchona cultivation may be left to private enterprise.

3. With the exception of a small tract near Nagodi, Major Beddome does 1ot consider
the climate of the ghauts in South Canara adapted for the growth of chinchona. The
Government observe that Mr. H. S. Thomas, in his letter, dated 26th July 1869, No.
941, expressed a similar opinion. Mr. Thomas has already been directed to place himself
in correspondence with Mr. MclIvor, as a preliminary step to the introduction of chinchona
into his Xistrict; and as soon as the acting collector is preéxared with a suitable establish-
ment for the maintenance of a small plantation near Nagodi, the Governmeut will autho-
rise Mr. McIvor to supply him with plants or seeds, unless Mr. Webster is of opinion
that the plantation might with advantage be entrusted to the Forest Department.

4. Paragraphs 1, 5, and 6 of Major Beddome’s report relate to the Tinnevelly District,
and in commenting on paragraph 3 of Government rder, dated 25th October 1869, No.
2,841, Major Beddome shows that the site seleqted by Mx;'. Stu?.rt 18 too much exposed,
and that the fact of its having been cleared for Kumari cultivation would operate un-
favourably to the growth of chinchona. Major Beddome therefore proposes that a tract
of virgin forest to the west and north-west of the existing plantation at Paupanassum
ghould be cleared for chinchona. As the Tinnevelly district already possesses three chin-
chona gardens, the Government doubt the expediency of forming another, especially at
the expense of valuable timber.

5. Major Beddome should explain at greater length his views as to the extended cul-
tivation of chinchona in the Wyasad

Eaclosure 3, in No. 10. -
ProceebpiNgs of the Board of Revenue, dated 4th June 1870.

TaE Board are not disposed to agree with Major Beddome as to the unsuitability of
the Khond Hills for the cultivation of chinchona. They, however, entirely concur with
the Government in thinking that when the experiments in acclimatisation now being made
ha.ve been completed, the extension of this caltivation should be left to privatebenter-
prise.

Enclosure 4, in No. 10.

From the Conservator of Forests, to the Acting Secretary to Governm ’
: ent, Revenune
Department, Fort St. George ; dated Camp at Oota.ca.u{und, 15th June 1’870.

1 ZVn'n t;eﬁ;n:noe-to pa:migmph 5 of the Gtovernment Order of the 14th of May 1870

chi:c‘;:) mju b ngotz; t{:l 1% ;l::a dvqu that I only wished to point out how admirably the

) ! y I cage 1ts extended cultivation in this quarter micht

:itv :zti;‘ymﬁ;.:urtz :ul:;:ils:ﬁ:.g::qable ff’i it is, ho:ev}?r, probable that the area nt()lwaunée:ngul-
: ‘ries 18 suflicient, At the same time, I d i

fact that o Linge o errion lent me, 1 may draw attention to the

ge p ton in the vicinity of Manantoddy would be a great boon to the

surrounding coffee districts in the Wynaad and i
and that fine sites are available both L{u bamggo lg;)grfx;dwl}::::yfi'::;;ts 0 very prevaledt
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ORDER of Madras Government thereon, 8th August 1870,

THE Government observe that in propagating the growth of chinchona, their objec
(with the single exception of the plantations on the N eilgherries) is not the formation ¢
plantations, but the introduction of the tree into as many districts as possible. Thi
object has alresdy been attained in the Wynaad, where the tree is grown by planters.

Enclosure 5, in No. 10.

From the Acting Collector of Ganjam, to the Acting Secretary to Government, Revenue
Department, Fort St. George; dated Chetterpore, 20d July 1870.

‘WITH reference to Eara.graph 1 of the Government Order of the 14th May last, I have
the honour to report t at it would be feasible to form a small chinchona plantation in the
locallt.y selected by Major Beddome, near the top of the Mahendra mountain, under the
x};lupermtende.nce of the overseer of the Parlakimedy forests. This overscer, however,

as no p(i'a.ctxcal knowledge of the chinchona plantation, but, with the ail of the notes
}(l:ontamel: in the {)(amphlet on the propagation and cultivation of the medicinal chinchonas,

e would, I think, be able to superintend the lantation. Should it be determined to
fclxrm a plantation there, a large well will have to ge sunk, as there is no water available
close at hand, and a thick hedge made. Four gardeners will have to be employed, on a
monthly salary of not less than four rupees each,

2. The zemindar of Mundasa has kindl i
) ¥ promised me to procure the gardencrs, and
to take the steps for looking after the plantat?on, provided an experienced person be’ re-

sent until the operation of planting is over and i
the ) have be d W
o care of e o of I 24 , gardeners ha been instructed ho

3. I doubt, however, whether in the end these detached plantations will not prove
rather costly experiments; and I would respectfully suggest that the cultivation of the
chinchona is more likely to be successful and remuncrative when confined to the Nejl-
gherries, and to the superintendence of those officers of Government whose skilled labour
have proved how adapted its soil is to the production of this medicinal bark.

ORDER of Madras Government thereon, 18th August 1870,

’

TuE Acting Collector is requested to state what willl be the probable cost to Govern-

ment of a small plantation at the spot r is i i
ntati eferred to, It is important that tl
tree should be acclimatised in the GPanjam district. P '8t the chinchona

2. Mr. Ellis will also con i i
for his offer to maintain thev;ﬁl;‘gatti]éi. Femindar of Mundus the thanks of Government

Enclosure 8, in No. 10.

From the Acting Collctor of Gani
Jam, to the Secretary to Government, Rev
Department, Fort St, George; dated Chetterpore, 16th December 1870. crente

. WI}’)I‘H reference to the Government Order of the 18th August last, I have the honour

(1)1‘ ubmit an estimate showing the probable cost of maintaining a small lantation of
chinchona on the Mahendra mountain, amounting in the aggregate to 200 rupe ;
the preparation, &ec. of the ground will cost about 50 rupees, pees & yeats

2. On my asking the zemindar of Mundasa to inform me

cla’u_mn‘g and hedg’mg_ the spot selected by the overseer of theof):x}')l:k‘;:bsbl? 008280}' N&
of sml_ung a well, he mfor{ned me that the site selected by the overseer eh}_' ho?es_t, ‘t:d
at a distance of about a mile to the north of the bungalow erected by M wF1c blEl 3 “:l t
Eresent belonging to Mr. Carmichael, is a good one, but tha y o Boroes, anc &

and ; h.e therefore recommended the selection of another g
half a mile to the east of the above-mentioned bungalow, a wq
which is not quite dry even in the hottest weather.

there is no water close at
te at a distance of about
tercourse being not far off,

3. During my late tour to the southern portion of the district i
visiting Maﬁen ra; the spot recommended is in view of the l,mIntgo:l:wn’n“zp h:u&xgy .ﬁf
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vantage of a watercourse. Its extent is little over 4§ acres, being 160 by 140 yards;
that selected by the overseer is nearly 44, being 150 by 133 yards.

4. The presence of an experienced person i3 necessary, until the operation of planting
is over, for the purpose of instructing the gardeners how to take care of the plants.

EsTIMATE showing the Probable Cost of forming a Chinchona Plantation on the
Mahendra Mountain.
Rupees.

Reclaiming and levelling the site - -t ?1:8

Hedging -  ditto - - - -
Cost of tools, &ec. - - - - - - - 10

Rs. 50

Annual Charges.
Rupees.

Pay of four gardeners, at 4 rupees each per mensem - 192
Sundries - - - - - - - 8

Rs. 200

(signed) George Ellis, Acting Collector.

ORDER of Madras Government thereon, 16th January 1871.

. Ellis’s report shows that a small chinchona plantation can })e formed in th
G:}ljsanl\l{ I'diI:s]tric(:, atpvery light cost to Government, Mr. Mclvor will at once plal(i<
himself in communication with the acting collector, with & view to the despatch to th'
district of a sufficient quantity of both }l)lants and seeds. Mr. McIvor will select th
gpecies of plants which he deems most likely to succeed in the locality.

1 i istri i i locali
2. Experience in other districts has shown that the chinchona tree can, in many I
ties, be :ﬁ:climatised by the exercige of ordinary care, and the overseer of the Purlakimed,
forests will doubtless be able to establish the plantation, with the aid of such advice as h
may receive from Mr. McIvor and the acting junior assistant agent.
3. The Accountant General will report how the small necessary expenditure can b
provided for.

Enclosure 7, in No. 10.

From the Acting Collector of South Canara, to the Acting Secretary to the Board ¢
Revenue; dated Mangalore, 13th June 1871.

WiTh reference to the Board’s proceedings, dated the 7th March last, No. 728 (Mit
cellaneous), I have the honour to submit the report therein called for on the experiment:

cultivation of chinchona in this district.

2. In the month of December 1869 my predecessor, Mr. Thomas, in accordance wit
the arrangement sanctioned in paragraph 2 of the Eroceedings of Government, dated th
20th September 1869, No. 2,610, obtained from the superintendent of the Governmer
plantations at Ootacamund 53 plants of the Chinckona succirubra.

8. The plants suffered a good deal in transit. They were sent to Nagodi as soon ¢
gecelved, and.were (i)lanted, on the 27th December 1869, on a plot of land about 1% acr
In extent, which had been previously selected and enclosed for the purpose. A gardent
was entertained on a salary of 7 rupees per month, and the potail of the village wi
entrusted with the general care of the plantation.

»

h4. Owing to the damage sustained by the plants in transit, several of them mev:
showed any Slﬁls of vigorous life ; but 38 survived transplantation, and, with the exce
tion of two, which have since died, are now in a thriving condition. '
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38 CORRESPONDENCE RELATING TO
5. The height and girth of the 36 plants which are now growing are as follow :—
i e
Number of
Hxionrt. Plants.
6 feet high - - - - - - . - ' 1
5 ditto - - - .4 . . -] 2
4 ditto . - - - - R . - 16
Totar . - {’ 36
. N umber of
GIRTH. Plants.
4} inches in girth - - - . ; - 1
4 - . ditto - - - - - - - 2
3§ - - ditto - - - - - 3
8§ - - ditto - .. L L 10
84 - . ditto - - . - - . - 2
8 - - ditto - . . - - - - 11
2§ - - ditto - - - - - - - 5
24 - - dito - - - - - - - 2
TortaL - - 98

6. The head assistant collector, who occasionally vieits the plantation, informs me that
while the Plants are in as good condition as can be desired, the leaves suffer o great deal
from a large green catcrl)iﬁar. The gardener goes round daily and removes the insects,
but in a large plantation it would be impossible to keep the caterpillars down in this way ;
a.nd I intend, therefore, to send a specimen to the superintendent of the Nilgiri planta-
:lt(l):f:]’x and to ask his advice as to the best method of preserving the trees from their

8.

7. Besides the plants received from Ootacamund, four were obtained from Mercara,
and put down ‘on the same place in July 1870. Of these, three have survived trans.

‘antation, and are doing well, two of them being three feet high and one two feet. The
girth of one is 1§ inches, and that of the other two about two inches.

8. Some tea-plants were also put d isi i i
0 ¢ put down, and are promising well. The height of Nagodi
(about 2,500 feet) ie, however, not sufficient for their successful cultjvuu'on.b e

wazés'l(‘)}f)‘ethexper(i]ment h:ats(i upl to the dcnd of the last official ycar, cost #5.227. 3a. 5 p.in
e gardener, and othe harge H s bet
from the Jungle Conservanoy \Fru;a]\(x]x-x ry charges, the whole expenditure being defrayed

—— e e e

SUBMITTED to the Government with refe
rence t &
14th May 1870, No. 706, Revenue Department. " to pumgraph 3 of Government Order,

2. As an experiment, the plantation at Nagodi
! ) ; agodi seems to have d 1; b
;ﬁxg :ga’g da.:}olrtBeiddgntlp, in hbisl dlel;ter, recorded in the G(?\lrl:r::wnt E)tn;}e‘: ?lc:oa:(:
vised that plantations t be fi } > mere
experiu’lent with a few plants. Hovie not be formed im South Canara, except s

ORDER of Madras Government thereon, 27th July 1871.

THE experiment does not seem likely to be productive of v

" collector will consider whether it is w?orth wl?ile to continueert{,euﬁniomszl,;& oflt‘::
gardener. The chinchonas could be entrusted to the potail, with tbg f“:“i’e ol

annual gratuity if thtig' were well cared for. They are now nearly large e‘:xr:u b to tako

eare of themselves. Private individuals might also receive seed and plagnta in t?me.

Major Be

CHINCHONA CULTIVATION IN INDIA. 39

Enclosure 8, in No. 10.

ExTrACT from Proceedings of the Madras Government, Revenue Department,
11th October 1871.

Ix Government Order, 14th May 1870, the Government, in passing orders on a letter ,
from the Conservator of Forests respecting chinchona cultivation in certain districts of
this Presidency, remarked in paragraph2 that “ Mr. J. R. Arbuthnott has been directed
“ to obtain a supply of plants for the g’ulnies from Mr. McIvor.” No information has yet
reached the Government of the result of this experiment, and they desire that the Con-
servator will place himself in communication with the Collector, and submit an early
report on the subject for transmiassion to the Secretary of State.

Enclosure 9, in No. 10.

From E. A. Cumpbell, Esq., Madura, to the Actin Secretary to the Board of Revenue;
dated Dindigul, 18th June 1870.

I sEND you to-day, for analysis by the Government Quinologist (should the Board
deem the analysis worth makingl)), the stem of a chinchona-plant (broad leaf), raised on
the Siroomullay Hills, Madura District.

2. The tree was two years old, and stood 64 feet high. I have an acre of chinchonas
of the same age on the Siroomullays, and an acre on the Lower Pulneys.

3. As fever prevails on these ranges, I shall be much pleased to hear that the plant now
sent yields a fair sample of quinine. -

4. I should note that though the other trees are remarkably vigorous, and that the plant
thrives well on both ranges of hills, the particular plant now sent was drooping when
cut; something seemed to have injured its roots.

5. Should the Quinologist deem that the secretions of the bark have been injured from
the above cause, I will send samples of vigorous and healthy trees.

6. I have grown the dhinchonas in * the open,” merely planting them in ﬂpi(:vs 20 by 10,
and leaving them to take their chance. Drought does not seem to l.mve affected thexp in
the least, though a few, which were watered for experimfmt, have attained a greater height
and circumference than those not watered at all. Again, some watered to excess have

failed entirely.

ORDER of Beard of Revenue thereon, forwarded to the Government Quinologist, who is
requested to favour the Board with his opinion of the bark.

2. The Collector of Madura will be requested to thank Mr. Campbell for his commu-
nication, and to ascertain from him, as nearly as may be, the respective heights of his two

plantations.
3. A co‘f of these proceedings will be submitted to Government, with reference to
o

me's letter, No. 2,916, of the 28th March last. It will be observed that po’
f~reat appears to have been felled for Mr. Campbell’s plantations.

Enclosure 10, in No. 10.

rrom the Collector of Madura to the Actin Secretary to thelBoard of Revenue, dated
19 September 1870,

ADYVERTING to paragraph 2 of the Proceedings
t of the Board, dated 9th Jul
have the honour to state that, the hejght of Mr. C%lmpbell’s chinc},mnaegarden ‘;ty liggo,af
18 3,600 feet, and that on the Sirumalais 3,500 feet. ’
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2. With reference to the remark of the Board in the latter part of paragraph 3, Mr.

f(_7ampbell states that the former plantation was made on cultivated land, and the latter on
orest.

Enclosure 11, in No. 10.

Frgm the Government Quinologist, to the Acting Sub-Secretary to the Board of Revenue ;
dated Ootacamund, October 1870.

REFERRING t‘o.Proceedings of Board of 10th August 1870, I have the honour to report
on a sample of Chinchona Succirubra bark received from the Collector of Madura.

2. The bark received was of a very j ipti 1 s
. y 1mmature description, and appeared mere scra

ings (_)f the bark of branches, or else of very young t?ees. Such bark would, in tge-
English market, be worthless from its unpromising appearance. Its analysis gave, in 100

parts of dry bark—

Total alkaloids .

- - - 2:53 per cent.

Quinine - - - - 076 ,,

Chinchonidine and chinchonine - - - 177,

3. These alkaloids yielded a fair amount of crystalline sulphates.

4. According to the high standard of Indian chinchona barks, I cannot consider the
above a good result. In the case of the bark being (as it certainly appears) that of
either trees two years old, or else of branches, the above analysis is tolerably enco
ing, and equal to that of barks of same age grown in Wynaad or on the Shervaroys.

more caref.'ul c.ollection will, however, be necessary, if it be proposed, at any subsequent
time, sending it to the European market.

From the Government Quinol(;gist, to the Acting Sub-Secretary to the Board of Revenue;
dated Qotacamund, 22nd July 1870.

I HAVE had the honour to receive a parcel of chinchona bark, together with a copy of
Proceedings of the Board of Revenue, ]\E). 4,785, dated 9th July 1870.

2. The bark sent is of very inferior quality, and is aEparently the product of an un-
healthy tree, . There will obviously be no interest in making an analysis of other than
a normal specimen of the chinchona-bark of the Siroomullays. I therefore request that I
may be supplied with one-third pound of the trunk-bark from at least three healthy trees,

This might be collected and sent to me at once in the undried state, when I shall have
much pleasure in making an analysis.

PROCEEDINGS of Board of Revenue, 10th August 1870.

COMMUNICAT : P , .
dated 9th July lg?ofo the Collector of Madura, in continuation of Board's Proceedings,

2. Mr. Arbuthnott is requested to ask Mr. Cam

J bell to b
bark required by Mr. Broughton, to enable him to , © 80 good as to send the

make a satisfactory analysis.

i,

X
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— No. 11. —

(No. 12—Revenue Forests.)
From the Secretary of State for India to the Government of Madras.  °

My Lord, India Office, London, 20 Decem:ber 1871.

I HAVE received and considered in Council your Excellency's Despatch,
dated 20th October (No. 5) 1871, forwarding papers relating to the cultivation
of chinchona plants in the various hill districts of your Presidency.

ith satisfaction that gardens have been successfully established

2'}11 gﬁ:ﬁ:::r(;:tHills and in 'I‘inneveglly, while Mr. Campbell is taking pains to
on b1° satisfactory results on the Lower Pulney and Siroomullay Hills, and is
- ring with a steadiness of purpose which deserves to be rewarded by
ESZZZ;: gf he healthy growth of the plants in the open grass-land called

patena in Ceylon, seems to be an important feature in Mr. Campbell’s experiment.

istri aad, owing to the very large annual influx of labourers

S 'gdhzg;:tr:r:f; :hv:)[r)?evalence (;gf fever amo¥1g them, is not in quite the same
from 1Y as t’he frequented hill regions. I am of opinion that the circumstances
cats&ory d give that district a special claim to assistance from your Govemment
9f yn}?f}sh%ll an adequate extent of chinchona cultivation. It is for your
In esta lem: ';go decide whether this object may best be secured by formmg a
Goventl‘mn in accordance with the advice of Major Beddome, or by encouraging
ant lot s to cultivate chinchona on their own land. But the measure 1s one
- planher 1d be supported by the influence of your Government, and, as I
which i{ 0ilrlx my Despatch, dated 29th July 1869, all reasonable assistance
obsexiz'le be exteided to the Assistant Collector, or to private persons, who may
zho.u duce& to exert themselves in furthering and extending the cultivation. I
; :oi(n upon the extensive cultivation of the febrifuge plants in Wyr}aad as alme:-
f great importance, not only to the inhabitants of the district, but also to

the om%rous class of labourers who annually resort to 1t from a d}star.lce, and
1ih:;erslilll‘e that I may be regularly informed of the progress of the cultivation, and

of the actual localities where it has been undertaken.

I have, Sﬁc.
(signed) Argyll.

— No. 12. —

(No. 49—Revenue.)

From the Government of Madras to the Secretary of State for India.

My Lord Duke Fort St. George, 14 November 1871.
an; reference to your Grace's despatch, dated 13th July 1871, No. 18, we
have the honour to report that a case containing chinchona-seeds* from the
XGovernment plantation at Neddivuttum, Nilgiris, has been forwarded by
?T,Qteamer to the India Office fo:(rlansmissfon to Mexico. Mr. Mclvor's letter

¥ forwarding the seeds is enclosed. .

We have, &c.
(signed) Napier, &e.

e —t————

.° Two packets of Chinchona succirubra, one packetof Chinchoma offcinalis, and one packet of Chinchona
inca. Procesdings of Government, 13k November 1871, Nos. 82, 83. . .
P s O

RS - b 7



42 CORRESPONDENCE RELATING TO

Enclosure in No. 12,

From the Superintendent, Government Chinchona Plantations, to the Commissioner
of the Nilgiris; dated Ootacamund, 24th October 1871.

+ WiTH reference to the despatch of the Secretary of State for India of the 13th July
last, No. 18, and the Order of Government of the 22nd August 1871, No. 1449, I have
the honour to enclose four ounces of fresh-gathered seeds of Chinchona Succirubra and
four ounces of Chinchona officinalis seeds. The other species will be forwarded for trans-
mission to Mexico so soon as ripe seeds can be gathered.

— No. 13. —
(No. 36—Revenue.) '

From the Government of Madras to the Secretary of State for India.

My Lord Duke, Ootacamund, 21 August 1871.
WitH reference to the despatches marginally noted,* we have the honour to

"To Secretary of State, Tth February advise your Grace of the transmission to the India Office, by
1871, No. 6, paragraph 8, Miscellaneous. Steamer, vid the Suez Canal, of twenty-one cases, received

From Secretary of

tate, 4th April

871, No. 7, paragraph 6, Public: from the Commissioner of the Nilgiris, containing in all 3,1884 Ibs.

of chinchona-bark for sale in the English market.

2. The Commissioner’s letter on the subject, with its enclosures, and anofher
from the Government Quinologist, reporting the results of the analyses_of the
barks in question, are herewith forwarded.

We have, &c.
(signed) Napier, &e.

Enclosure 1, in No. 13.

From the Commissioner of the Nilgiris, to the Secretary to Government, Revenue
Department, Fort Saint George; dated Ootacamund, 2nd August 1871,

WirH reference to the Order of Government, dated 3th December 1870, Revenue
Department, and to enclosed letter from Mr. McIvor, I bave the honour to request that
you will be so good as to inform me to whom the chinchona-bark proposed to be shipped
to England should be consigned, and through whom forwarded.

From the Superintendent, Government Chinchona Plantations, to the Commissioner
of the Nilgiris; dated Ootacamund, 29th July 1871.

°
WiTtH reference to the Order of Government, No. 1941, under date 5th December
1870, 1 have the honour to inform zou that I have packed 3,188} Ibs. of dry chinchona

. bark for despatch to England, and shall feel obliged by your being so good as to inform
" me to whom it should be consigned, and how it should ge forwa.rdeﬁ. .

\

ORDRR
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ORrDER of Madras Government thereon, 4th August 1871.

TuE packages should be forwarded to the Government Office, Madras, for immediate
despatch to the Secretary of State, vid the Suez Canal.

Enclosure 2, in No. 13.

From the Government Quinologist, to the Secretary to Government, Reveue Department,
Fort Saint George ; dated Ootacamund, 3rd August 1871.

THE cases of Chinchona Bark now packed, in order to send to England, are as follows:—

Ibs. Ibs.
1 | Box old mossed Succirutra - | 135 18 | Box small mossed Succirubra - 90
2 Y » ” -| 138 14 » old mossed ) 14;1
1374
3 » " » - | 188 unmossed » 128 I
4 ”» » ” - | 148 15 ” ” ” e 145§
6 » » ” - | 168 16 ” ” » -| 142
6 » ” » -| 161 17 y»» mossed Condaminea (offici- | 108
nalis).
7 » » " = | I50
: IB »” » » - 182i
8 | y smallmossed - 141 }
) 19 ”» 9 ”. - 179
8 » » » - | 143§
20 ” B » - 173§
10 " . » - | 200 : )
21 y» unmassed 9 -| 180
.1 ” ” " -~ | 184 ‘
12 , ” ” » - | 186 3,1884
! S S

The above have been analysed, for the purpose of ascertaining, as nearly as possible,
their mean yield in per-centages of dry bark :—

mt())slstd :::::31 Unnr!oued Unmossgd
Suceirubra.| Sucocirubra. Succirubra, Officinalis.
. Total alkaloids - - e e e . 7:61 656 543 496
Quinine - - - - - - - - 117 174 209 8038 -
Chinchonidine and chinchonine - - . 644 482 334 1-08-
Sulphate quinine, obtained crystallised - - 071 125 095 314
Sulphate chinchonidine, crystallised - - N 4-66 263 2°18 1°05
Total crysmliine:sulphates, excluding chinchonine 537 8'88 813 4°19
270. . o
79 , v2 The
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The mossed crown-bark is of two ages,

[ which have been unfortunately mixed in cases;
their analyses yielded :—
Oldest trees, Second age.

Total alkaloids - - - - . 7:41 478

Quinine - - - - - - 457 2-96

Chinchonidine and chinchonine - - 2:84 177

Sulphate quinine, obtained crystallised - 446 2:55

Sulphate chinchonidine, crystaliised - 174 0'94

Total sulphates, excluding chinchonine - 6:20 3-49

As at the present time the prices of chinchona bark in English market are high, I
should strongly recommend that the bark be sent vid Suez Canaﬁ in order to avoid delay.

The Government will, of course, do as is considered b
the barks known before sale. But of the red barks I should certainly recommend that
onl(}lf tie amounts of * Total alkaloids ” and * Total sulphates, excluding chinchonine,” be
made known.

— No. 14. —
(No. 3—Revenue.)

From the Secretary of State for India to the Government of Madras.

My Lord, India Office, London, 11 January 1872.
1. WiTH reference to your Excellency’s Despatch, dated 21st August (No. 36)
1871, reporting the transmission, by the Suez Canal, of 3,188% lbs. of chinchona
bark for sale in the London market, I have now to inform you that the bark

was sold in the ordinary way, with other lots from South America, on the 22nd
of last December, without any reserve price.

2. The prices obtained at the sale are satisfactory, ranging from 2s. 1d. to
2s. 10d. the Ib. The highest prices were fetched by the unmossed Succirubra
and the unmossed Condaminea barks, which reached to 2s. 9d. and 2s. 10d.
the pound. The old mossed Succirubra only sold for 2s. 3d. the pound.

I have, &ec.
(signed) Argyll.

— No. 15, —
(No. 9—Revenue.)

From the Secretary of State for India to the Government of Madras.

My Lord,

, India Office, London, 25 January 1872.
WiTH reference to my despatch dated 11th instant, (No. 3), announcing the
result of the sale of chinchona bark from the Neilgherry plantations, I now

have to inform you that the gross sum realised was 353 . 10s. 8d., and that
" the net sum paid by the broker was 333/ 8s. 6d., which has been placed
to the credit of Revenue, in the Home Account. -

I have, &ec. :
(signed)  Argyll,

est about making the analyses of
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— No. 16. —
No. 45—Revenue:) .
Fl‘0n(1 t; Government of Madras to the Secretary of State for India.
e

Qotacamund, 7 November 1871. )
My Lord Duke,

| i i the
forward, for the information of your Grace,
We hav(? the hon;) u;‘;:& the Go’vernment Q,u_inologist on tl}e chinchona
g;gﬁ:‘g?“t}}’lmg(;orengmem plantatiOns, together with our proceedings thereon,
e Gove
dated 26t} September 1871, No. 1686.

. d September 1868 and 22nd February 1870, re-

; 2. Our proceedings (ﬁt(?f’: repol‘)-t (paragraphs 2, 4, and 11), were 1f;mgvar(li)ed

ter?}ald It-? n Mr. Bro-:;%nt with our despatches dated respectively 6th October
0 the Home Government

1868, No. 49, and 21st March 1870, No. 8. We have, &ec.

(signed) Napier, &c.

Enclosure in No. 16.

v t
From v Revenue Department,
he Governmen Qu'nologist to the Secretary to Go (lar:me!{t, Rove
ome * ES tt St'..1 George ; dated Ootacamund, 318 July 18
or Y

hich express the
i orts, I have the honour to adducetir‘\va(l,ysz:,r:'v o o howing
avies b e composion of our oldest barks (Urng e The ldesz trees of U. Succirubra
eges in the composxtml: ¢ alkaloids in the trunk bg.rk of the e ost recs of € e amount
tablﬁ expres}slest‘t }f\i am(:ﬁ: poeriod of maximum yield in the respective ¥
in the month of May,

is expressed in per-centages of dry bark:—

1868. 1869. 1870. 1871.
e
. 7:60 7-85
- - 674 7438
Fotal alkaloids - - -
*00 545
- - 60 6-43 6
Total sulphates obtained - - ‘ v .
- - - - 2:40 172 173 1-80
Quinine - - - - " .
i - 434 571
Chinchonidine and chinchonine - - | ~
i - . 1°51 1'40
Sulphate of quinine, obtained crystallised - 221 ” -
i i ¥ 492 .
Sulpheate of chinchonidine, obtained crystallised - 8'856 |

\ ids in the
The above analyses show that uﬁ to May 1871 the tit.al a,mc’:gnt:;1 e?li"c i:lnkaiknis ;eport,
2 kehad continued to increase. But,as I had the onogrS meniOn a5 o 354,
red ba'1.7th August 1868 (Proceedings Madras Government, 22n: epl e e dinsinieh
dRated ]ue epartment), as being highly probable t}? oi:)cu{;, the an.lt'lixlt:g B e of
by i Y i that the bark is arriv mum
i tance which indicates I e
L amou’!i‘tﬁ: gﬁgbtzssaahich approximately express the ?nnualt m::?}x::tntti es:;luglbe_rs
yxe]d- f my observations are 0-75,0°69, 0‘17,.0'25. :The circums a:ll B e utable
permdt ?wcurately express a regular diminution of increment 13 aoga,mple e ]
(tlg 3:; G epresent. he e fgllef(‘z tl}l:g llJn iucheiﬂ;:rg?:fxsmber of trees, together
represent the mean vie o the bar : : f | cther
ac‘?lllra;f:ydiﬂ?"“lty in collectinyg the samples each year under precisely compa
:i;cumstances.

. ‘have
From certain results obtained in the comparison of the analyses of :t::;l:ls lthi’)ﬁc{il:ed
> treated with moss, with those of the natural unmossed bark, I 3111: iy gly o of ita
been lieve that if the bark of our oldest trees has not actuall.y reached ! e fs%o o i
to be lst yield, it must have very nearly approached it. As this 18 a poui) o e T
greate ce, which cannot be held decided without positive proof hereafter be obtained,
ere merely Mention my personal opinion.

; g ry 1870;
a report appearing (Proceedings Madras Government, 22nd February 1
No ' 2?;’ paragraph 4)I: I h:g (Sccl:;,os?:n to Elention that thtg atfo‘tm:a({f &;ﬁ:{:ﬁ li‘a;ldd;:;lll‘:l:::g

i asb JeArs in th ' Ithough that of the to ed
du,;;)(g).P . e red barks, a: m;g3 During
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During the last two years it appears that the amount of quinine has remained nearly
constant, and probably,in years to come, its amount will herealter remain nearly stationary
in our red bark.

5. From the above analyses it also seems probable that the amount of obtainable erys-
tallised sulphate of chinchonidine is diminishing with the increase of age. But with the
present evidence L cannot hold this yet to be quite clear, since the determination
of the amount of crystallised sulphates is apt to be modified by circumstances
other than the real amount of pure alkaloid, which latter it only approximately
indicates.

6. The large amount of variation, according to circumstance of growth, met with in the
bark of C. officinalis renders a precise determination of its mean quality a work of great
difficulty. I here quote certain analyses of this bark calculated in per-centages of its
dry state :(—

CrowN Bark from DODABETTA PLANTATION.

I I1. 11 Iv.
Trees of good Trees of good Trees
growth, 8ix Years growth, Five Years Oldest Trees
Six Months of | Nine Months of * of ine growth,
Age. . Age.
vtal alkaloids - - - - - 526 310 6-563 691
Quinine - - - - - - 348 - 162 418 471
Chinchonidine and chinchonine  -. =« 178 1-50 2:35 220
Sulphate of quinine, obtained crystallised 825 1464 417 480
Sulphate of chinchonidine, obtained crys- 204 114 157 160
tallised. .

CrowN BARk from NEDDIVUTTUM PLANTATION.

. Trees, Six Years
%’fe" 3“ ‘ﬁeur; ’I‘hrée Mouths
ne Months ol of Age, of good
Age. growth.
Total alkaloids - - - . - 4'96 8-01
Quinine - - - . - - 803 419
Chinchonidine and chinchonine - - 1-93 1:32
Sulphate of quinine, obtained crystallised 814 424
Sulphate of chinchonidiue, obtained " 103 1-39
crystullised.

7. The above analyses, though comparatively nseless to determine the alteration of the
bark with age, are agduced as showing the high quality of the barks. Though it falls
without my province to speak of the improvement in the growth of the C. officinnlis trees,
yet 1 cannot forbear to remark that a low yield is getting much less frequent in
their bark than formerly. Both the crown barks of Dodabet plantation, which consists
entirely of this S{)ecies, and those of Neddivuttum are improving in quality. The increase
in the yield of alkaloids is quite apparent, althongh I cannot with accuracy express its

actual amount. This increase is due to quinine; and at present it actually appears .

probable that hereafter the total yield of alkaloids will equal that of the red hark. These
two kinds divide between them nearly the whole of our plantations. For European
quinine manufacture the bark of C. gfficinalis is admirably suited, as it is-so rich in
quinine. In addition, it is easy to work, and the sulphate of quinine crystallises with
great readiness and purity. It is especially the bark for export to Europe. A small
quadtity is now packed for sending to England, and I trust that from time to time its
export may be:continued. - :

8. In total yield the bark.of C. Succirnbra is the richest, but in its natural state, at
least, this consists mainly of chinchonidine, chinchonine, and, occasionally, quinidine,
alkaloids which custom and the addition of fresh names, coincident with the first gepara-
tion of these substances, have kept out of extensive therapeutical use. The medical
reports of the Chinchona Commissioners of the Indian Presidencies and the report on the
medical use of “amorphous quinine ” appear to indicate that thess alkaloids, and con-
sequently red bark, 1 the kind that can be employed most usefully in India. In

Europe

CHINCHONA CULTIVATION IN INDIA. 47
"Europe the price of the natural red bark will hereafter sivk, when it is brought into com-
petition with crown bark. How far by careful special cultivation of the red bark it

may hereafter be possible to modify this result 1t would at present be premature to
speculate.

9. After the above kinds, the most important at present cultivated on the plantations
is undoubtedly that of C. Calisaya. As in my former reports the trees of Calisaya were
very young, it is quite natural to find the amount of alkaloids in the bark has increased.
‘The most remarkable point about the plants of C. Culisaya is the great number of
varieties. These display almost every habit. As it was necessary to examine the bark
of the trees of most marked character, in order to determine the kind most suitable for
cultivation, these vareties have taken up much time. 1 have the honour to quote the
analyses of several of these varieties. The alkaloids are given in per-centages contained
in dry bark :—

TRUNK BARK of C. Calisaya, grown at Neddivuttum.

— I 11. TII. 1v. V.
Total alkaloids - - - - 895 393 528 4'16 536
Quinine . - - - - 2:67 318 1'02 2:50 467
Chinchonidine and chinchonine - 128 076 426 166 069

10. These represent fairly the different yields I have met with among the kinds of
C. Calisaya raised from seed obtained from Mr. Money. They are, as & whole, of good
quality ; but No. V., or the bark of a variety with broad leaves, which are red in the
under-surface and of vigorous habit, is the kind which should be propagated,’ as it is the
one whose cultivation ‘can be most profitably extended. I have examined the bark of
several other varieties besides those whose analyses are given above, but find them all
inferior to No. V., and promising nothing remarkable in their qualities. The bark of
our C. Calisaya is of excellent quality, and is better suited for quinine manufacturers’
use than that of C. Succirubra. I regret that a larger number of the trees has not been

lanted ; but as the yield of bark from the present plantations will shortly be eo large,
f cannot now recommend any considerable extension, even with this sort.

11. In a report appearing in Proceedings Madras Government, Revenue Department,
No. 334, paragraphs 22 and 23, I had occasion to remark that in the barks of C. Succi-
rubra and Officinalis a high mean temperature appeared unfavoursable to the production
.of quinine ; that alkaloi occurrin%l more readily in the bark of trees grown at high
elevations within certain limits. I have met with a remarkable illustration of this prin-
ciple also in the bark of C. Peruviana. The bark of this tree grown at Neddivuttum
generally contains no quinine whatever, and at best contains it in so small an amount
that it is with difficulty it can be clearly detected. But the superintendent of the planta-~
tions has with great judgment experimentally planted several of these trees at Dodabet
plantation, where they grow with much difficulty from the cold beiug too great for them.,
An analysis of the bark of one of these trees gave the following results, to which, for
comparison, I attach an analysis of the bark grown at Neddivattum :— '

Dodabetta. Neddivattum.
Total alkaloids - - - - 2:08 Total alkaloids - .- . . 825
. Quinine - - - - - 0-70 Soluble in ether - - - - 041
Chinchonidine and chinchonine - 127 Chinchonidine - - - - 200
. _ Cilinch;)nine .« - - - 3'84
Sulphate quinine, obtained orystal-
ised - - - < .| o067 S
- Sulphate chinchonidine, obtained - | Sulphate chinchonidine, obtsined
crystalliged - - - . 094 crystallised - .- . . 1'80

279 | ¥4 Though
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Though the bark of C. Péruviana from Neddivuttum contained a small amount of
alkaloid soluble in ether, it was not quinine. But by growing the same species at the
higher elevation of Dodabet plantation, its bark quite alters its character, and !ields in
analysis an amount of pure quinine which readily crystallises as sulphate. Indeed, the
bark thus grown far more resembles the bark of €. Succirubra than a grey bark. I
cannot but consider this instance of a total change of alkaloid by increase of elevation a
most interesting one.

? 12. The occurrence of several remarkable varieties among the trees raised from seed

has directed my attention to the occurrence of hybrids among our species of chinchona.
In one instance I was able, from the account given by Mr. C. Dawson, then assistant
superintendent at Neddivattum, to directly trace the origin of a very beautiful plant,
which was found to be a hybrid between C. Succirubra and Micrantha. This plant was
picked up a seedling under a tree of the latter. I analysed its bark, and found its yield
was poor, but represented a mean between the qualities of the two species. Examination
among seedling trees led to the discovery of many other examples ofP hybridism, especially
to cross-hreeds between C. Succirubra and Officinalis. In 1870 I communicated a short
memoir on the subject to the Linnzan Society.* The occurrence of the dimorphic
varieties, “ macho” and * hemébra,” in each species of chinchona was shown in this
communication to render cross-breeding highly probable, in the same manner as has been
ghown by Darwin to occur in Primula, Ozalis, and other plants. I learn, from the dis-
cussion which took place on the subject at the Society’s meeting, that the fact of the
tendency of chinchona to hybridism was considered proved. Since that time I have
made numerous analyses of the bark of various hybrids that I have observed, but in no
one instance have I found any of special excellence. In fact, it appears to me that these

hyblrids combine the bad qualities of both their parents. I therefore do not quote the
analyses.

13. I cannot but think that this ready hybridism between the species of chinchona
affords an explanation of the occurrence of the numerous warieties which have been
recognised by botanists. I observe, for instance, that a most recent classification gives
33 undoubted species and nearly 80 separate varieties of chinchona. On our plantations
there are several plants which, though certainly hybrids, would undoubtedly be made
into species by a botanist ignorant of their origin. It seems therefore not improbable
that several species to which a separate name has been attributed may be only South
American hybrids. It is to be hoped that in any future botanical classification of the
genus this circumstance may be borne in mind.

14. This fact of the inter-breeding of the species renders the seed of a tree, surrounded
with many others of a different kind, subject to considerable uncertaint{ of producing all
plants like its purent. As a fact, the seeds of the variety I called, provisionally,
““lanceolata” gave but few plants which resembled their parent, and consequently the
seedlings had to be discarded. As the tree producing the seeds was surrounded
on all sides by the ordinary crown barks, the variation in the seedlings becomes
intelligible.

15. 1 observe that Dr. Weddell, in his * Notes sur les quinquinas” (Annales des
Sciences naturelles, 5 e serie, tomes XI. and X1L.), and at the suggestion of Mr. Howard,
calls the valuable variety I called * lanceolata,” above alluded to,  Cinchona officinalis,
Bonplandiana, Angustifolia,” remarking that lanceolata does not express 80 well a8
angustifolia the peculiar-shaped leaf. T would suggest that the name angustifolia be in
future adopted as the name of the variety.

16. In several preceding reports 1 have abundantly stated my convictions, and their
grounds, for considering that living chinchona-bark has its yield of alkaloids injured by
exposure to sunlight. The experimental evidence of this already adduced ap(f)ears to me
to be quite conclusive of the fact, so that further proof is scarcely needed. Further
proof appears, however, in the circumstance, of which 1 have been for some time aware,
that the bark of opposite sides of the same tree differs in yield of alkaloids. This, of
course, is only fully apparent in trees that are equally exposed to sunlight on each side,
which, from the site of the plantations, does not enerally occur, ﬁut the following
analyses express the yields of the bark taken respectively from the north and south sides

of 7a tree which is equally exposed on all sides. The bark was taken 25th July
1871 :—

North Side. South Side.

Total alkaloids =~ =~ « . o - . 318 380
Quinine - . - - - - - - 062 1°40

Chinchonidine and chinchonine - - . - 2:56 240

17. As
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17. As the sun has been on the north side of the tree for the last four th
effect has been that the yield of alkaloids has been diminished 0'68 per I(I:::;nt. B’Tﬁliﬁ
decrease apparently consists of quinine, which is commercially the most valuable of

the alkaloids. This effect has been produced in spite of its being the most cloudy period
of the year.

ORDER of Madras Government thereon, 26th September 1871.

ORDERED, that the above paper be forwarded for the information of the Right
Honourable the Secretary of State, and that copies be as usual furnished to the Govern-
ments of India and of tl):e other Presidencies, and of Ceylon, the Straits Settlements,
Batavia, and the French Settlements in India.

2. The facts noted by Mr. Broughton are of much interest, especially as regards the
effect of altitude and sunlight on the production of quinine. The attention of Mr. MolIvor,
the superintendent of chinchona plantations, will be specially directed to_the apparent
ready hybridisation noticed by Mr. Broughton, in view to steps being taken to isolate
plants of the more valuable kinds for the production of pure seed. :

— No. 17. —
(No. 4.—Revenue.)

From the Secretary of State for India to the Government of Madras.

My Lord, India Oﬁice,.London,.ll January 1872,
1. My R. BROUGHTON's Report on the examination of chmf:hona-barks, dated
31st July 1871, has been received, with your Exceliency’s Despatch, dated
7th November (No. 45) 1871, and has been under my consideration in

Council.

2. Its perusal has impressed me with a sense of the value of these periodical
reports by a competent quinologist. They indicate the measures which should
be adopted in conducting the cultivation, and furnish your Government with
accurate data respecting the tendency of the course hitherto pursued at the
earliest possible moment. Thus not only is much time saved, but errors are
avoided, and in the end considerable saving in actual outlay is doubtless
effected.

3. The conclusion to which the present Report seems to point is, that it will
be found advisable to use one set of barks for general consumption among the
natives in India, and to cultivate another, having a larger yield _of crystallisable
sulphate of quinine for sale in the London market. The establlshment. of the
interesting fact that hybridism readily takes plage lgetween _the chmchqna
species is also important, and points to the necessity for keeping the species
apart, in order to secure good seeds.

4. I take this opportunity of repeating the request that a complete set of the
flowering and fruit-bearing branche§ Afhd of the barks of each of the chinchona
species now growing on the Neilgherries may be transmitted to this office.

I have, &c.
(signed) Argyll,
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— No. 18. —
(No. 10 —Revenue.)

From the Secretary of State for India to the Government of Madras.

My Lord, India Office, London, 8 February 1872.
WitH reference to my previous Despatch, dated 11th January (No. 4) 1872,
- I transmit herewith 30 copies of some notes prepared at my request by Mr.
Howard, the quinine manufacturer, after perusing Mr. Broughton’s Report,
dated 31st July 1871. You will perceive that Mr. Howard attaches great im-
portance to the extension of the cultivation of the Angustifolia variety of crown-
bark. It appears that the importation of the once famous crown-barks from
South America has practically ceased, so that the world is now dependent on
India for the supply of this valuable product. Mr. Howard is also of opinion
that the grey barks should not be neglected, as the demand for chinchonine,
which they yield so abundantly, is increasing. 1 desire that Mr. Broughton
and Mr. M‘lvor may be furnished with copies of Mr. Howard’s Report, and
that they may be instructed to give their careful attention to the remarks and

suggestions of this eminent quinologist.
I have, &c.
(signed) Argyll.

Enclosure in No. 18.

Sir, Tottenham, 16 January 1872,

IN compliance with a request from the Secretary of State for India, dated the 6th
instant, I beg to transmit the following remarks, which I have the more pleasure in doing,
as I can now report more favourably of the results of the cultivation than at any previous
period of the undertaking.

In reference to * the species which is likely to produce the most remunerative bark for
sale in the London market,” I will remark, in the first place, on that which has bcen the
most largely cultivated, the red bark tree, or Chinchona succirubra.

Two circumstances especially recommended this sort for cultivation: its free propaga-
tion and growth, and the very high price paid for the mature bark of this sort in the
London market,

I have never been favourable to the almost exclusive preference paid to this sort by
many cultivators. I have shown,* in a recent examination of two trees sent me by the
Indian Government, one of this sort and the other of C. officinalis, that the more rapid
development of the former species did not secure a comparative advantage as to the pro-
duction of alkaloid, since the quinine in the latter rind exists in a more abundant quantity
as to the percentage in the bark, and also in & much purer state than in the former (the
C. succirubra).

_ T am happy to be able, in this view of the subject, to coincide entirely with the pub-
lished report of Mr. Broughton, whose more extended opportunities of observation supple-
ment the more limited character of my own personal investigation. In reference to the
price of the bark, I remarked, in my report dated 15th June 1864, that “ the very high
price of between 8 s. and 9., which has been recently paid for red bark in this market,
applies only to those pieces of bark from the trunk which possess from their age a pecu-
liarly bright appearance.

A further recommendation of the C. succirubra to notice exists in the fact that it gives, on
the whole, a very large product of ulkaloid, and also of the chinchona red, so that it may be
9alled the most c:lnnchonaceous of all the chinchonz. Against this must be set the fact that,
in connection with the g}'adual oxidation of the chincho-tannic acid and the production of
the chinchona-red, there is a gradual diminution and waste of the alkaloids, so that the
bark_ does not really improve by age, but the contrary. This is the peculiar habit of the
species, and it would seem, from the accompanying report of Mr. Broughton, that the
effect of this idiosyncracy is already beginning to be apparent.+

It will be noticed that, whilst the total alkaloids have risen from 674 per cent. in 1868
to 7'85 in 1871, tl}'e “ sulphatte of quinine obtained crystallised,” which, to a large extent,
marks the value of the bark in the eyes of the quinine manufacturer, has steadily declined
from 2:21 per cent. in 1868 to 1-15 per cent. in 1871. The sulphate of chinchonidine
obtained crystallised has, in the meantime, risen from 3:85 per cent. in 1868 to 4:30 per
cent. iu 1871, ) It will immediately occur that this is, to a certain extent, a counterpoise,
as no_doubt it is, but to a certain extent only, as will be explained hereafter.

It is needful also to remark that the waste of alkaloid, which has been apparent to the
writer in the examination of many specimens of South American bark of the age of per-
haps one or two centuries, has not yet taken place in these still young Indian specimens,
and also that it is open to question whether the apparent conversion of chinchonidine into

quinine

* ¢ Pharm, Journal,” November 1871.
i.e., in the present change, to be followed by future waste in the alkaloids.
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quinine is due to deoxidation,* which increases also the proportion of chinchonine, or to
gome other c:a.use:l 11 A . 1865, T fod . »

In my report, dated 1st Augus 3, I remarked, in reference to th .

roductyof clhinchonidine, which I could not help foreseeing: ¢ This gli?ﬁgz(l)’g?nx?ﬁ;h%%

{)ooked steadily in the face, and I would suggest that it may be obviated, either by a
change being wrought in the opinion of the medical world as to the value of chinchonidine
as a medicine, or by the plant being encouraged to produce quinine instead of chin- «
chonidine.”

The Secretary of State for India (Slr Charles Woogl) lost no time in acting on .the fisste
of thesc suggestions, and consulted Sir Ranal'd Martin,t who e:ntered cordially into the
subject, and approved of both ideas. The resuit was, through Sir Charles Weod’s recom-
mendation to the Governor General of India,} the appointment of a medical commission,
whose labours have been most advantageous. It is not for me to speak of their value to
medical science, but to show the bearing of the report of this Commission on the culti-
vation of the Chinchona succirubra, as its outcome differs somewhat from what might have
been anticipated. ) ) )

The Commission has shown that all the alkaloids are to be relied upon more or less in
the cure of intermittent fever, or, in their own language, ¢ that they form a very valuable
class of therapeutic agents,” and (taking the order of the instructions sent to medical
officers) they consider them to be—

1. Febrifuges, antiperiodics, and tonics. . .

2. Their general effects are similar to those of quinine, though perhaps in an inferior
degree. ‘

3. As variously estimated, they possess the same effects as quinine, to the extent of
one-half or two-thirds. .

4. They are very efficacious in treating the common fever of the country, and disordered
digestion, &c., &c.

5. Their relative value seems to be:—

1. Quinine.
2. Quinidine;i
3. Chinchonidine
Chinchonine. } about equal.

6. Their proper doses are—

Quinine - - - From 3 to 20 grains.
Quinidine - - - 133 5 to 20 »
Chinchonidine - - , Tt020
Chinchonine - - » (1020

It is clear that quinine keeps its long-ma.int.ai.ned and ack.nf)vyledged supremacy, and
that next in order o(}‘ merit we must place quinidine; but quinidine (except in some rare
and quite exceptional cases) is what C. succirubra does not fProduce. .

Then chinchonidine and chinchonine are looked upon as o equal efficacy, if we read the
report aright. ) . o ] ]

here are other circumstances which lead to quqndme maintaining its price, and it
geems to be, and probably will continue, the .favour.lte next to quinine. Bqt next to
quinidine comes in, not chinchonidine, but chinchonine, .the obvious reason being that it
can be delivered at a lower price, in additiorl; to which it is (at least in one of its combina-
i more convenient medicine to preseribe. ) .
nogz)v?e have, after all, chinchonidineprather falling bel_xind in the race, and if the effect of
this on the cultivation of C. succirubra be well considered, it will tend to confirm our
doubts about the result. . )

We then come to the second of my suggestions,—Cannot the C. succirubra be encouraged
to grow quinine, instead of chinchonidine ? We have seen that its tendency is increasingly
the reverse. . ) ) i o

How can we alter this? The answer is certainly, not alone by mossing, as is strikingly
ghown by an analysis of Mr. Broughton’s now beforeae, the unmossed bark yielding 2-18
per cent. sulph. chinchonidine, and the old mossed bark of the same parcel of C. succirubra
not less than 4'66 per cent., whilst the quinine is less in this latter. o

There remains the process of the re-formation of the bark over surfaces from which it
had been removed. This gives rise to the production of lax cellular tissue, full of quinine
(which I have described anatomically and chemically in “ Quinology of the East India
Plantations”). Mr, Broughton admits this fact,§ and it is doubtless familiar to Mr. M‘Ivor,
o that I am at a loss to understand why this plan is not pursued to a greater extent
than appears to be the case. I have obtained large percentages of quinine from bark
of this description, more than sufficient to repay the extra cost, unless there are cir-

cumstances

*In connection with the chincho-tannic acid taking from the alkaloids oxygen, for which it bas very
rong affinity. Both the alkaloids contain a smaller amount of oxygen than quinine possesses.

+ ¢ Return,” 18th June 1866, p. 136.

1 “ Return,” p. 316. Letter dated 30th September 1865.

¢ Return of 9th August 1870, page 195.
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cumstances unknown to me which tend greatly to augment the cost of the operation,
or to render it, from some cause, undesirable.

I have now stated the objections to the cultivation of C. succirubra. On the other
hand, I am bound to say that its inherent good qualities bave secured it a favourable
reception in the English market, and a price which may probably be found satisfactory
to the producers. )

At a quite recent sale of bark grown on the Government plantations at Qotacamund,
the “ old mossed succirubra” brought 2s. 3d. per pound, the small mossed succirubra ”
25. 6 d. per pound, the “ unmossed succirubra ” realised 25. 10d. perlb. These were all
gold (as far as is known) for pharmaceutical purposes, whilst one parcel of “unmossed and
old mossed succirubra ” was sold for the extraction of quinine, and obtained 2s. 7d. the

ound.
P It is a favourable feature that the attention of leading druggists in London is being
aroused to the merit of the article, and that the prices above-named were the result of the
competition of purchases from the Continent with these in London.

I suggested to the Government, in June 1854, that the bark of the small branches
might be advantageously sold for pharmaceutical preparations, and it now seems 83 if the
bark of the whole tree would be welcome for the purpose. On the review of all that i3
apparent at present, I do not think it wige to rest the success of the cultivation on this
one species ; it cannot be looked upon as the quinine-trec of the future.

1 come next in order to the C. officinalis and its varieties, representing in India the
« Lioxa” or “crown barks,” which used to be supplied from South America to the
European markets,

These latter may now be looked upon as belonging to the past, as none are forwarded
at present from Hoja, and it is not very probable that the inertia of the ﬁeople of those
})arts will be overcome so far as to cultivate them, and thus replace the wor ed-out forests.

t is therefore a most fortunate circumstance that all, or nearly all, the varieties should
have found so congenial a home ag India.

There have now been several importations of the «officinalis” barks from different
plantations in the East, and I can speak well of all T have seen, and that without any of
those reservations which attach themselves to the former species. I have no doubt that
these barks will improve with age, and they already command a {:rice equal in gome cages
to that of Calisaya. That of the variety Angustifolia, if it can be produced equal to the
specimen analysed by Mr. Broughton and myself, would of course realise a much larger
amount. In reference to this sort, Mr. Broughton wrote to me, in A?ril 1869, that
« the flower did not appear to differ from the other officinalis blossom,” and in July
of the same year “some further experience quite supports your views that it is a crown
bark. I can now trace all gradations into the Bomplundiana type.” I may add, that
having received dried specimens, which were gathered in the )latter part of 1868 at
Ootacamund and sent home by Mr. Batcock, I sowed some of the sced remaining in the
capsules of one of these, which is marked “ No. 6 (?), var. C. officinalis, var. crispa” (the
duplicate of which, as of the other numbers, is in the Royal Museum at Kew). This
appears to be the sameas Mr. Batcock’s “ No. 4, C. officinalis ? ?), crispa,” but differing
widely from the real erispa of Tafalla.

From these seeds I obtained several plants, of which two remain. One of these is more
like the parent, but the other plant represents exactly the ** No. 11,” or var. angustifolia.
1t appears to be a freely-growing sort, being at this time five feet in height, and having
nearly a dozen small branches. This, for a three years’ growth (under all disadvantages
of cultivation under glass) promises well. Mr. M¢lvor wrote me, under date 29th J wne
1869 : “ We are now propagating the lanccolate officinalis from cuttings as fast as we can.
1t is, I believe, only a variety, and consequently it will not come true from seeds, and
therefore the only way to get up a large stoc[Z quite true is by cuttings and grafts.”
In confirmation of its only being a variety, Mr. Broughton sent me specix?lens, of which
he writes, under date October 1869, “I have a set of [crispa?] specinens just ready to
send you. Those marked A, B, C, D, B are all from crispa seed. You will, T think,
Bﬁe a”gradatlon in all characters between twomarked types. I want your opinion on
these.

These very well-selected specitdens nearly bridged over the interval between the war.
Bonplandiana and the var. angustifolia, to which latter I should assign C, D, and L, 38
differing by no specific tokens from the No. 4 and No. 6 ahove, nor yet from No. 7, which
is termed “ the strong growing variety.” A and B are of a separate type.

I should like to take one further step to establish the specific identity of these forme,—
to sow the seed from No. 11, and see whether it would not originate the other sorts. [n
the .meantlme, it remains to propagate diligently the war angustifolic. by layers and
custings, as Mr. M‘Ivor was already doing in 1869. By this time the plants thus raised
may have amounted to a large number, for the plant of C. officinalis (raised from seed
from Uritusinga in 1859), which I had the honour to present to the Indian Government,

ave rise, under the skilful care of Mr. M‘Ivor, to many thousands in the same period ;
and the last T heard was that he hoped to plant 60 acres from that one tree. Now, it is
easy to upderstand how valuable a plantation in suitable soil and climate of the var.
angustifolia would be; but if this seems scarcely attainable it might, at all events, be
easy to intersperse these among closely-set plants of the C. officinalis (in its other
varieties), and to remove these latter year by year as required, cutting them down cleanly

to
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to the root, and sending in the bark to the English market. i
and then the more va,lguable trees might in g’the meantime E::;:i‘:: uidlE:yea]sl-expens.es,
between them an undergrowth of offshoots from the cut-down stems wouldgbe ::f)?z,xiWhllSt
for fresh cutting. I mention this plan in connection with the C. officinalss es ec?gllo ,
because in these crown-barks the very youngest shoots that could be peeled haI’w)'e Oftg;;
been sold, and even preferred by the trade.

It will be scen how this bears upon the question of quick return of capital by some :
such plan as the above. There is no fear that the bark of these varieties of C. officinadis
should deteriorate with age, so that the trees left might in time rival those of the Bolivian "~
forests ; in these there have been found specimens both of calisaya and lancifolia,
yielding as much as five per cent. of bark each ; but it is not our own generation that will
see such trees in India.

1 have not much to remark in reference to the remaining varieties of C. officinalis. I
have quite recently met* with the Amarilla del Rey (as well as the Colorada del Rey),
once celebrated I,oxa barks. These seem quite as good (chemically viewed) as their -
originals in South America, and might easily be so guthered as to please the eye of the
druugists here. In the meantime I can entirely coufirm the opinion expressed by Mr.
Broughton, that this sort (the officinalis in its varieties) is “ especially suited for export
to Europe ” for the purposes of quinine manufacture. I must also add that these harks
are now required to fill up the vucancy occasioned by the cessation of the supply of the
true Loxa or crown barks. The cessation, if not absolute, is practically complete, and is
supplemented by the importation of miserable products vie Guayaquil. .

The species standing third in importance, according to the Report, is that of C. calisaya,
of which the No. V. form appears to be the one to be gncquraged. Considering the
acknowledged superiority of these barks in South America, it must occur that therc is
something yet to be learned about them in India, causing them to take a higher place
than the third rank. The No. V. form is not improbably the one found by Don
P. Rada in the east of Bolivia, and described by me in the “J ournal of Botany” in 1869.
In that case it would form trees of from 120 to 150 feet in height, and still produce bark

.of fine quality. The analysis of Mr. Broughton shows a very promising kind.

It will be needful to guard the cultivators against the inferior sorts which (however
they may be arranged botanically) will assuredly disappoint their expectations. .
I am glad to notice that the grey bark trees, or the C. micrantha and C. Peruviana,t

have been, to some extent, encouraged by Government, as these trees furnish chinchona

in abundance and of a good quality, and this alkaloid is increasing so much in con-
sumption that it will some day become important to have a readily available source to
depeud upon for its supply. .

The Pitayo trees, of which there exists now & complete collection at Ootacamund
(through the last mission of Cross), should, I think, be encouraged, as t_hey not only
furnish a good material for the extraction of quinine, but also of quinidine, which is
coming into favour in some guarters.

In conclusion, I wish to add some remarks to dispel the fears which seem to be enter-
tained by cultivators, that an excessive supply from India will so glut the market as to
cause the prices to fall too low to be remunerative. 1 do not see any reason to fear this
with reference to really good barks, which must always repay well the expense bestowed
on their cultivation. There is no medicine in the world to rival quinine in its efficacy
and in the extent of its consumption, and there is no probability that any artificially-
formed product will ever take its place.

Then, as to the South American forests, it is clear that these cannot compete with
skilfully-cultivated plantations in India. The very cost of transport, if nothing else,
would hinder this.

Tt remains that the planters should not over-supply the demands of the world ; this,
indeed, is a possibility, but one so remote that it may be dismissed from all thought for at
least the present generation; and the range of altitude above the sea-level and climate
under which the chinchona can be proﬁtab%y grown are at best extremely limited, as Mr.
Broughton’s Reports abundantly show, and it will be found eventually that the really

productive plantations are not too numerous for profit.

I have, &c.
The Under Secretary of State for India. (signed)  John Eliot Howard.

* In importations from India.
¥ Also C. nirida.
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— No. 19. —
(No. 4—Revenue.)

From the Government of Madras to the Secretary of State for India.

) WM{ L.ord Duke, Fort St. George, 15 February 1872.
-t £ have the honour to forward, for your Grace’s information, our proceed-
::_gs. of 12th January 1872 (with the previous papers therein referred to), con-
f)nxr.lg a letter from. Mr. Meclvor, instituting a comparison betwecn the growth
of chinchona plauts in British Sikkim and on the N ilgiris.

fmi.l X}fe a%ls?] forward our proceedings of 11th January 1872, embodying a letter
fros Si r.li clvor, refut}‘ng‘ the statement published at pages 982 and 1000 of
th l}llpp ement to the “ Gazette of India,” dated 8th July 1871, to the effect
that the chinchona plants, when originally supplied from the Nilgiris to Dar-
jeeling, were affected with canker. Copy of the letter which we have addressed
to the Government of India on the subject is also enclosed.

We have, &c.
(signed) Napier, &ec.

Enclosure 1, in No. 19.

From the Superintende_nt,. Govemment Chinchona Plantations, to the Commissioner of
the Nilgiris; dated Ootacamund, 23rd October 1871.

1. WITH refereuce to the measurements of the chinch i
o0 the ona plants taken by us at Neddi-

lx;uttum ton the 2]th ultlmo,. n accordance with G. O. of the 26th May 18;1, I have the
: }?:?Ilirl g?r izubmlt; a comparison of the growth of chinchona plants in British Sikkim and on

2. The following Tables, on ; 5 : :
result of four yea,rg’ gliLOwetii :O_n_ the plan adopted in my letter of 25th April last, give the

£
[
g.g NEDDIVUTTUM. DARJEELING.
o Planted April to 3
'5:5‘ 0 p June 1867; Measured September 1871, Planted February and March 1867 ; Measured February 1(...
Ten largest i i
en largest consecutive trees. Ten smallest consecutive trees. Ten largest consecutive trees. Ten smallest consecutive trees.
N § § : | Yearly growth, s g g T g e
o, £Eg . g8y Yearly growth. 2 § ., | Yearly growth, g
328 2& g5 y gr a Yearly growth.
Height. | § & L ¢ | Hoight. |5 3 5 553 EET
E5R E g | Height. |5 5 2 Ig | Height. |$ 5 2 5 | Hoight. | S % 2
£ 2| Helght.| 5 § S5 . Eg g'gE) Eg eight. /g8 ¢
Ags ] £ oy | Height.| S § € Height.| & & 82 B g
584 C& 583 £ & Lo gt g 8 £ o g | Height
g 5& GE4 188 &84 8
X in. . 3 t i . . . : o . '
) ﬁ ;’("i ;‘:‘l f;’ w. | dn. | fY in, n. | fl. in. | in. | fL. in. in. | fl.oin. | in. | ft in, in. | ft in | %
B 3|1 & 10 | 2108!2¢ |11 @ 7 2104 | 13| 510 2) | 1 53| ¢
2 [1 |
5 9 | 15% | 311} | 35| 10 4 9 2 7 |2y |15 0 74189 | 13] 40 sj] |10 3}
3
14 9 | 143 | 8 8} | 3y|1010 12 { 2 8/3 |13 2 88 ( 3 34| 2| 3 6 ¥ | oop| ¥
4 |14 '
0| 138 { 36| 3 109 10| 2 8 (2, 116 ¢ | 100 | ¢ 1 | 33| 3 6 12 | o105 | ¢
5
12 5 Iy 13 14| 251 9108 104| 2 54|28 [1116 4} 210§ | 13| 3 8 2 0 9] ¢
6 116114 14 SNi| s3ln s 1 | 2104 |2 |12 7 77 | 8 13| 2| 4 3 2% |1 ok &
7 (149 | 144 | 3 8| 8§ 11 0 8 |29 (2 [17 4] 114 44| 2|11 4| o5 &
& (141 13 | 3 8% sp|11 0 | 12 | 21| {15 0 ik | 34| o] s 1| 21 | o o l’
9 |15 7 | 144 | 3108 11 9 |
144 | 211} |3
. . 3% ) i3ﬂ159‘9§ 4 %] 23] 27 o d
18°4 | 12 3 4|31 ¢ 18| 210 |83 |15 8 | 12§ { S11 | 84| 2 4 2 071 %
Average | 14 74| 13% | 3 8 | 83|11 04 M| 2 9312 |14 64 9 3 | | s s 2 010} | 3
\‘ ——————
Average of both finest and worst grown trees | 12 10 120 | 8 2§34
- - - -190 64 | 8 23 1}
3. The
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3. The above results show that on the Nilgiris four vears’ ' )
tbra exceeds that of the same species im Bgritish Sik{:izxmbgyrgv;':};t (if(‘) 10 "'l:eho,..a Succi-
id 7 inches in circumference of stem, or three times the bark-producing s,llx(:-fa:em }‘l:,lght
ie greater thickness of bark of the Nilgiri plants is taken into consideration, the ‘h(;a
ay be estimated at about four times the quantity of bark produced during’ the ﬂfn
sriod of growth by plants of this species in Sikkim. ¢ .
4. Our largest red-bark tree, planted in July 1864, measured 28 feet 5 inches in height
1d 24} inches in circumference at one foot above the ground. The largest tree, planted®
. October 1865, measured 24 feet 4 inches in height and 18} inches in circumference.
‘hese plants were the finest that could be found, and were considerably above the average.
'he largest tree found in the Sikkim plantations, planted in 1864, measured 24 feet in

sight and 174 inches in circumference.
5. The following are the measurements of 10 consecutive plants of Cirnchona Calisaya
; Neddivuttum and Rungbee :—

M.
gm;’;‘;ﬂ: Planted Ocﬁzg‘?:?gi%z%gf ll;?;‘]e_mb" 1867 ; Planted June 135%?{&;%&:3 ‘Febmary 1871.
Ten largest consecutive plants. Ten largest consecutive plants.
No. (;‘;::::;- Average yearly growth. Cf:g::: Average yearly growth.
Height, one. foot . Height, one foot ]

fromene | Heigbt | Gonen groand. | Hewnt | GIEE

ft. in. in. ft. in. in Jt. in. in. S in. in.

1 9 1 % 2 8% 13 15 - 9 3 9 2}

3 8 9 1 s 2% ptH 12 4 8% 31 I 9%

‘s 12 3 9 3 0t % H 9 9% s 6% 2

4 8 8 3 2 1} 25 13 3% 7 3 8% 13

5 8 2 6} 2 0} 13 12 7% 63 s 1} 1%

6 o 2 9 g3 | # | 109 104 3 8 2

7 710 6% 1114 1% 15 6 7 3 10} 1}

8 8 6 10 2 4 2} 14 - (73 3 6 1}

9 7 10} 2 104 2% 14 8% % 3 8} 1}

10 2 9% 8} 2 5t | % 15 - 73 . 39 13
Average - 9 44 8} 2 44 2§ 14 1% 7% 3 6} 9

giving an annual average growth of 1 foot 2§ inches less than the growth of this species

on the Sikkim plantations, but the circumferenc: of stem is in favour of the Nilgiri

plants ; the bark-producing surface of the main stem of the plants being nearly one-half

more than those on the Nilgiris. When the additional thickness of bark is taken into

account, the Yroduce of Cinchona Calisaya on the Nilgiris will be about equal to that
a

of the Bengal plantations.

6. Of all the species of chinchona cultivated on the Nilgiris, Cinchon«_ Calisaya has
made the most unsatisfactory growth, and consequently has not been cultivated to so
reat an extent as the inchona Officinalis, which grows freely, and yields a superior bark

or the manufacture of quinine.

Enclosure 2, in No. 19.

From the Commissiener of the Nilgiris, to the Acting Secretary to Government:
Revenue Department, Fort Saint George; dated Ootacamund, 1st May 1871.

I mave the h ' ’ al chi
plam ::i:;g. e honour to forward Mr. MecIvor’s report upon the Bengal chinchona

2. The report seems carefully drawn u d i i

€ p, and conveys valuabl f .
Molvor has purposely abstained from drawing any cont.mzt betweene t}l::a Oﬁﬁz?x?in larﬁ;
tions and thosg. h_e _visited, as he considers that any such comparison coming f P b
might appear invidious and uncalled for. g trom m

79 H 2 3. I quite
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3. I quite enter into Mr. McIvor’s feclings, and respect the prin_ciple which has gujded
him in framing his report; but I am led to take a different view of the _necessitics of the
case. It is so easy to make plausible assertions as to the general condition of an cxten-
give plantation that such statements are of litile practical V:l_hle- But where, as in the
present case, with the plantations reported on, we have certain facts recorded, the resu!t
of actual measurement and observation of which we cannot doubt the accuracy, [ submnit
that we ought to put the Nilgiri plantations to the same test, .and contrast th‘e results.
Inamy judgment such a comparison is called for in the gcneml u\lterests of thq State, an'd
as having an important bearing on the inquiries made by the Secretary of State in his
Chinchona Despatch, dated 19th May 1870, No. 13.

4. For example, in paragraph 6 of his report, Mr. McIvor l}as given the average yearly
ﬁrowth on the Bengal plantations of the finest. ten consecutive plants selected by the
ead-gardener from among 256,000 four-year-old succirubris, and the average yearly
growith of ten consecutive hadly-grown plants of the same age. In para'graph 7 Mr.
Melvor has given the dimensions of the largest succirubra tree to be found of tlms'e planted
in 1864 and 1867. Why should we not, as a matter of fact and for purpose of contrast,
have on record the average yearly growth of our ten best and worst four-year-old sueei-
rubras, and the dimensions of our largest 1864 and 1867 succirubra?
5. In like manner I would deal with the calisaya variety, as described in paragraphs 8
and 9 of the report.
6. If Government approve, | shall call upon Mr. McIvor to be good enough to c:\rrf'
out this. comparison on the points referred to; and for Mr. McIvor's satisfaction, I shall
be glad to be present when he measures our trees.

From the Superintendent of the Government Chinchona Plantations, to the Acting Secre-
tary to Government, Revenue Department, Fort Saint George; dated Qotacunand,
25th April 1871, No. 9.

WitH reference to the Order of Government, No. 1,998, dated 10th December 1870,
authorising me to visit the chinchona plantations of the Bengal Government in British
Sikkim, I have the honour to submit the following observations on the condition and
prospects of those plantations as a source of supply of chinchona-bark.

2. T would respectfully call attention to the fact that I visited the Himalayan planta-
tions at a season of the year when the plants are in the worst condition. My obscrvations
were made during a short stay, and at an unfavourable time; and my impressions, as to
the condition of chinchona cultivation in the North of India, might have been somewhat
modified had my visit been made at a more favourable season.

3. The quinine plantations in Bengal are situated in the Valley of Rungbee, on the
Himalayas, about 13 miles from Darjeeling. This valley opens on the plains to the south-
east, is entirely sheltered by surrounding hills, and its general appearance is strongl
marked by indications of a locality possessing every requirement for the successful growtﬁ
of chinchona. The natural forest-trees are overgrown with moss, and the undergrowth
is ferns, The climate is very moist, especially in the higher portions where the ridges
attract the clouds, and an almost perpetual drizzle or mist prevails, except during two
months of the year, when the weather is comparatively fine, with occasional showers.

4. At one time the Valley of the Rungbee must have becn covered with heavy virgin
forest, which has long ago fallen under the axe of the native cultivator, and the land has
for years been cropped with raggy, Indian corn, and wheat. The ground not bein
capable of producing a succession of these crops is, on its becoming exhausted, abundonef,
and after a few years the surface gets covered with a growth of scrubs and long grass.
This has been cleared, and the chinchona plantations formed on the land. The general
lie of the ground is steep and rugged, wit{x) heve and there marks of ancient and modern
landslips of formidable proportions. There is very little surface-soil. It has apparently
been exhausted by previous cropping, or washed away by the heavy rains when the land
was under native cultivation.

5. The plantations in British Sikkim, both public and private, are, as a whole, in an
unsatisfactory condition. They are exceedingly patchy and irregular, not one-third of the
extent of land under cultivation having produced plants of fair growth, while large patches
exist in which the plants have died out altogether. There are, however, here and there
a few fine patches, and some exceptional plants have made extraordinary vertical growth,
much exceeding that on the Nilgiris; but even these plants have not the robust habit and
luxuriant foliage which characterise the plants of Southern India. The whole of the
plants which I saw in British Sikkim are sparsely-leaved and long~jointed, and have
aftained little more than half the circumference of stem which plants of the same height
have on the Nilgiris,

6. In the Sikkim plantations the plants are placed close together—C. Succirubra and
Calisaya, at 6x6 feet, or 1,210 plants to the acre ; C. Officinalis and Pahudiana, about
4,500 plants to the acre. The number of acres of plants on the Bengal plantations in
September last was 1-134. The total number of g].ants Planted out at the end of each
year on the plantations from 1864, the date on which the permanent plantations were
formed, to September 1870, was as follows :—

TABLE
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TABLE showing Total Number of PLANTS and Acreage at the end of each year.
C. Succirubra. C. Culisaya, | C. Micrantha. ] C. Officinalis. | C. Pahudiana. ToTAL.
Total f
:::::iﬂi‘n Number | Acres of [Number Af)l;'s Number Acxt"es Number on;es Number,| Acres Number
P of 1210 [ o | 0K of | O Loy of | op 4‘,’30 of | Acres.
Plants. | Plants. | Plauts. Prants] Flants: ianes ] P180t8-1p7 | Plants, l’l’;nts. Plants
1864 - - 389 o3| - - 5] - 270! 006 92| 002 766 | 040
1865 - - 89| o3s2] - - 15| - 870| 019 | 2,162 | 048] 3,36 oo
1866 - - | 31,387 2593 3|00z} 158 | 004] 30,640 681} 5,002| 113]| 67,280 | 3393
1867 - - | 266,043 | 21169 | 150 | 012 | 5,558 | 124 |130,919 | 2009 | 5,002 | 113 | 397,862 | 24327
1868 - - | 576,618 | 47654 | 220 | 018 129,667 | 659 312,719 (6949 | 5,002 | 113 | 924,316 | 55393
1869 - - 11,002,100 | 82818 é,330 1-03 129,667 | 659 [406,899 | 9043 | 5,092 118 1,446,088 | 92826
3°§'§,ob“"t:} 1,219,715 [1,008-03 [24,860 |20-54 [29,667 | 6'59 |440,000|97-78 | 5,092 | 1-13 [1,719,334 |1,134:07

Of the above, the C. Succirubra (red bark) has made the most satisfactory growth.
The finest 10 counsecutive plants of this species which could be selected, by Mr.
Grammie, out of 256,000 planted in February and March 1867, measured on the
25th February 1871— .

Circumference AVERAGE YEARLY GROWTH.
Height. One Foot
from Ground. Height. Circumference.
[ 4

Ft. In. In. Ft, In. In.
Number 1 - - - - 11 6 7 2 10} 13
" 2 - - - - 156 o 7% 3 9 13
”» 8 - - - - 13 2 8} 3 33 2
»” 4 - - - - 16 4 10} 4 1 28
9 b - - - - 11 (i} 4} 2 103 1%
, 8- - - - 12 7 72 3 13 2
» 7 - - - - 17 4 11} 4 4 23
w 8 - - - - 15 9 11} 3 11} 2%
" 0 - - - - 16 9 9& 4 2} 23
y 10 - - - - 16 8 123} 3 11 3

iving an average vertical growth of 3 feet 7§ inches per annum, and an average
increase of circumference of stem, at one foot from the ground, of 24 inches per annum,
Ten consecutive badly-grown plants of the same age, selected for measurement on the
same patch, gave the f{)llowing —

Circumference AVERAGE YnAnLY GROWTH.
Height. One Foot
from Ground. Height, Circumference.
Ft, In, In, Ft. In. In,
Number1 - - - - 5 10 23 1 5} 8
’ 2 . - - - 4 0 3} 1 o &
w 8- « - - 3 6 13 0 10} g
w 4+ - - - 3 6 1§ 0 10} i
’ 5 - - - - 3 2 2 o 93 '
” 6 - - - - 4 3 23 1 of 8
w 7T - - - . 1 11 3 Y 3
n 8- - < . 3 1 23 o 9} g
y 98- = e . e 7 13 o 73 8
» 10 - - - - 2 4 2 o 7 4
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or an average vertical rowth of 8% inches, and an increase in circumference of half an
inch. The mean of the two measurements gives the vertical annual growth of this
species at 2 feet 2} inches, and an increase of circumference of 1§ inches. But this
estimate affords too high an average, as the plants have grown badly on considerably
more than one-half of the plantations.

7. The largest plant of C. Succirubra, planted in 1864, is 24 feet high, and the stem
17} inches in circumference at a foot from the ground. Only a few plants of that
geason’s planting remained at the date of my visit, many having died of canker. The
largest plant of this species planted in 1867 also measured 24 feet in height, with a
circumference of stem of 13 inches.

8. The cultivation of C. Calisaya (yellow bark) in British Sikkim may be said to
have just begun, as only three plants of this species were planted in 1866, 150 in
1867, and 220 in 1868. These latter plants are of a very valuable description, and
were raised from the seeds imported by Mr. J. W. B. Money. The growth of the
Calis ya is equal to that of the C. Succirubra, while the bark produced by this species
is very superior for the manufacture of quinine. Ten consecutive plants of C. Calisaya,
the finest that could be selected by Mr. Grammie, and planted on the 29th June 1867,
gave the following measurements :—

Height Cig::‘;e:::“ AVERAGE YEARLY GROWTH.

from Ground. Height. Circumference.
Ft. In. In. Ft. In. In,
Number 1 - - . . 15 0 9 8 9 24
” 2 - - - - 12 4 83 8 1 2}
n 8- - - . ¢ 38 03 3 6} 28
w A - . 13 8} 7 s 3} 13
w B - - . 12 7} 6§ 3 I » 1§
w 8- - - - 14 9 10} 8 8} 28
» 7 - - - - 15 6 7 8 10} 13
w 8- - - . 14 0 6} s 6 13
n - - - - 14 8} 7} 8 8} 13
p l0- - o . 15 0 73 3 9 1§

or an average vertical gx:owth, annually, of 3 feet 6} inches, with an increase of circum-
ference of stem of two inches. These plants were growing on the finest land on the
Rungbee plantation.

9. The best plant of C. Calisaya measured 18 feet 2 inches in height, with a stem of

9 inches in circumference at a foot above the ground, a growth which is extraordinary,

-and would promise the best results, were it not that canker has already made its appear-

ance among these plants, not only in the older plants, but to some extent in the plants of

1869. At the date of my visit small patches had begun to die. The growth of the Calisaya

in Bgitils{h Sikkim appears in every respect equal, but in no way superior to that of the
red bark.

10. Cinchona Micrantha (grey bark) cannot, in my opirion, be grown successfully on
the Himalayas. The plantations of this species arc very patchy. The plants appear to
make satisfactory growth for about two years only, while the red and yellow barks on good
ground grow well for three years, Upwards of one-half of the entire number of plants
of C. Micrantha are already dead, and a few only are free from canker.

11. Circhona Officiralis (crown-bark), which is, perhaps, the most valuable of all the
species grown in India, has not succeeded in Bengal.” Of the plants of this species at least
three-fourths are already dead, and I believe that there is not a plant on the whole of the
Government plantations free from canker, and this to such an extent as to stop the urowth
of the plants.

12. Cinchona Pahudiana is a species of comparatively little value; this, also, has not
-been successfully cultivated on the.Himalayas, the plants being much in the same con-

dition as the C. Officinalis.

13. The few plants of C. Pitayensis in British Sikkim have not as yet been placed in
permanent plantations; it was therefore impossible to form any opinion of the success
which may attend the cultivation of this sort.

14. From what has preceded, it would appear that if a supply of quinine-bark is to be
produced in British SiEkim, it can only be obtained from C. Succirubra and Calisaya,
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and that the. cultivation of (. Micrantha, Officinalis and Pahudiine must be abandoned.
The C. Succirubra is undoubtedly the best species for the supply of mixed alkaloids, such
a8 hs.tve been successfully used in the hospitals of India. The C.Celisuya is one of the best
species for the production of pure quinine. If, therefore, from these two species an ample
supply of bark can be produced, it will meet all requirements of the Indian Government

- and the home manufacturer,

15. It is, therefore, with the deepest regret I have to inform the Government that, in
my opinion, permanent plantations of these species cannot be formed in British Sikkim. -
The disease, whicli hags rendered impossible the successful cultivation of C. Micrantha,
Officinalis, and Pakudiana, has also made very serious inroads on, and threatens ultimately
to destroy, the plantations of C. Succirubra and Calisaya also.

16. The disease known as canker generally arises from excessive damp, or a damp sub-
soil: and.this would appear to be the cause of disease in the Sikkim plantations. All
species seem to thrive in good land for one or two years after being permanently planted
out, and the Calisaya an§ Succirubra for three years. At this age it appears to me the
disease begins to make rapid progress among the red-bark plants. I must state, however,
that I am informed by Mr. Cll)arke, the superintendent of the plantations, and by all his
aesistants, that the canker, especially among the C. Succirubra or red-bark plants, was
decidedly on the decrease. These gentlemen have local experience and extensive obser-
vations of the plantations, and their opinions are therefore entitled to greater weight than
mine ; nevertheless, I am constrained to state that I cannot coincide in their opinion, and
my impression is that the disease ison the increase. This impression is forced on my mind
by the fact that the disease shows itself on numerous spots, here and there, throughout the

{antation, wherever the soil is thin or the land damp. The plan't‘s on these spots made
fittle or no growth ; the leaves become yellow and unhealthy. The bark of the stems
cracks, becomes rugged and knotty, and 1n t}_le centre of these knots, or protuberances on
the bark, a dark spot of decay appears. This spot penetrates the park and wood of the
stem of the plant, and extends sometimes hor.lzontally and sometimes dperpendicula.rly,
destroying the tissues of the bark and wood, which becomes perfectly dead and dry. That
this dead and dry portion of the stem can ever be renewe.d by any process in the action of
the plant appears to me impossible, nor did I observe in any one instance, although _I
examined thousands of plants, any appearance of the healthy wood throwing a fresh deposit
of bark over the decayed part; but in all instances the decay was encroachmtg rapidly on
the living part of the plant. This also appears clearly e.stab'hghed by the fact that the
canker continuously spreads from the small points on which it originates, uutil, in the planta-
tions of three and four years of age, the disease has so encroached on the fine patches that
only a few healthy plants remain to the acre, while acres together have entirely died out
from the progress of the disease. The young portions of the plantations are almost free
from the disease, except in such ?ots where the soil is thin and the damp is near the sur-
face. The steady spread of the disease from such points is so marked and visible that I
believe so soon as the roots of the plants that now appear healthy penetrate into the sub-
soil, the disease will show itself more or less in these also. Of course the greater the depth

‘of the surface-soil, the greater will be the growth, and the longer will the disease be in

making its appearance. This is clear)y illustrated by a general view of the plantations.
The plants upon rich deep bamboo-land have made very satisfactory growth, and in some
parts have attained four years’ growth before they have become seriously affected with
canker. A tract of this description of land of about 30 acres, adjoining the bungalow on the
Rishap plantation, must have been for the first three years of its growth as fine a piece of
chinchona-planting as could be found in any part of the world, but unfortunately at the
time of my visit canker had made its appearance to a large extent in this also.

17. In some parts a great addition has been made to the depth of the surface-soil by the
earth excavated from the road being thrown on the lower side. The plants on these parts
have for the first three or four years made vigorous and satisfactory growth, but after this
time canker has appeared here also. Here and there very large pits have been made by
the natives in excavating the roots of the wild yam. These pits bave in course of time been
filled in by the wash of rich surface-soil, and the plants accidentally placed in these pits have
made wonderful vertical growth; and although the older plants are not so luxuriant as the
younger ones, still I did not observe any appearance of disease; | am therefore impressed
that had the plantations been formed on rich virgin forest-land, the success would have
been much greater, although it is probable that even under such circumstances the planta-
tions, after a lapse of eight to ten years, would become diseased in consequence of the roots
penetrating into the damp subsoil.

. 18. The private plantations in British Sikkim are in much the same condition as those
of the Government. That of the Darjeeling Chinchona Association is, perhaps, on the
whole better, while the C. Officinalis on the Tukvur plantation is decidedly in much -
better condition than this species on the Government plantations. Tukvur is & much drier

climate than Rungbee, and it is strange that here the red-bark plants are in the same
condition as on the Government plantations.

19. The cost at which chinchona-bark can be i iti ikki

! ; grown in British Sikkim cannot at
present be egtlma_tec:hvglg(l)ua:]lly tge ree of certainty. Trees of equal height do not produce
so much bark as in » of India. This arises from the more slender growth and
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thinner bark of the plants in British Sikkim. Three selected red-bark treces above the
average of the best on the Rishap plantation gave 6 seers or 12 lbs. of fresh bark. Only
the stem and best branch bark was taken, the yield of dry bark being about 33 lbs.
These trees were nearly four years old when cut down. On the 185 acres planted in

1867, taking the whole extent together, there were not on an average more than 70 such
trees to the acre.

20. On the 30 acres of red bark near the Rishap bungalow, already mentioned as
being the finest and most uniform on the Sikkim plantations, each alternate row of
plants was cut down when 3§ years old. The produce obtained from these plants was
40 maunds of dry stem and branch bark. The quantity of bark in the trees left standing
on the ground would thus be 40 maunds also. Previous to the alternatc line of trees
being removed, about 20 maunds of bark from thinnings had been obtained from the
same piece of ground. I thus estimate that if these 30 acres had been entirely cut down,
it would have yielded a total produce of 100 maunds, or 8,200 lbs. of dried stem and
branch bark, or 273 Ibs. per acre. This bark would be worth in London, at present
m'ar.'ket rates, from 7d. to 2s. per lb., or would have rcalised an average of 1s. 3id,,
giving a total sum of 5,296 rupees, or Rs. 175. 12 a. per acre.

21. If the cost of collecting the_bark. drying, packing, earriage, freight, insurance,
%ency, brokerage, &c., amounted in all to 53 rupees per acre, a sum will be left of

s. 122. 12 a. per acre as the entire return of the finest acres of C. Succirubra in British
Sikkim when 3} years old.

_22. The patchy and irregular growth of the plantations, however, renders the result
given ab_ove far too hxgh as an average. From a careful examination of the 185 acres
planted in 1867, of which the above 30 acres form a portion, I was strongly imnpressed
that the 30 acres would produce more bark than the remaining 155 agres; but supposing
the 155 acres capable of yielding double the amount of the 30 acres, or 16,4 O Ibs., the
average return per acre would be reduced to about 60 rupees, instead of Rs. 122. 12 a.

23. In the fourth year of the age of the plants at Kungbee, it appears desirable that
they should be cut down for the bark, this being the best time to secure vigorous shoots
from the stumps ; becausc, if a longer time for the growth of the plants is allowed, the
disease makes such progress that the stumps will not throw shoots. The fresh shoots
throw new surface-roots from beneath the points from which the spring {rom the old
stools. 1 am, therefore, of opinion that the suckers thus treated would grow well for
three or four years before they are seriously affected by canker. 1In this way, for a time
at least, a crop might be obtained every third or fourth year from the best parts of the
plantation, but more than half of the land already planted will never produce trees of
sufficient size to give bark of any commercial value.” The close planting practised in the
Rungbee plantations is admirably adapted for this system of treating the plants,

. 24. The rough si/item of cultivation adopted in the Sikkim plantations is well described
in the report of Mr. Clarke, the acting superintendent of the plantations, dated 10th
July 1870, paragraph 28. The climate and local circumstances render this sort of culti-
vation necessary at Rungbee, as to cultivate and dig up the land in such a wet climate
and on steep slopes yvould cause much of the soil to be washed away; but it is a system
that cannot be practised on the Nilgiris, as under it our plants make slender and unsatis-
factory growth, and many would die during our dry weather; moreover, the plantations
would be liable to entire destruction by fire. and this is a danger from which they are not
entirely free even in the moist region of Rungbee. The examination of the Sikkim
plantations strongly impresscs me with the desirableness of maintaining a high system of
cultivation with all plants under six years of age on the Nilgiri plantations. After the
plants attain this age they can be safely left without cultivation.

25. On the Himalayas they possess many advantages which at first sight would indicate
that locality to be the best suited for tKe production of quinine-bark. They have an
unlimited extent of land perfectly sheltered and free from heavy storms, which occasionally
do so much harm to the plantation on the Nilgiris; they have an abundant and good
supply of cheap labour; they are free from the severe and continuous drought to which
we are subjected : against these advantages are fo be placed what, in my opinion, forms
-an insuperable obstacle to the successtul growth of chinchona, namely, the cold damp
subsoil, an excessively moist climate, with extremes of temperature 3uring the winter
and summer months.

26. On the Sikkim plantations I did not observe any seedlings springing spontaneousl
from the seed which had fallen from the older trees. gn the Nilgir1 plantatious thousands
of such seedlings spring up yearly, and many have attained a height of from 8 to 10 feet.
‘The manner in which self-sown plants establish themselves on the Nilgiris indicates a
climate which cannot be otherwise than suited to the growth of the plants,
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ORDER of the Madras Government thereon, 26th May 1871.

THE Government consider that such a comparison as Mr. Breeks proposes would be
both interesting and useful. He will associate himself with Mr. McIvor as sugge

Enclosure 3, in No. 19.

From the Commissioner of the Nilgiris, to the Secretary to Government, Revenue
Department, Fort St. George; dated Ootacamund, 13th December 1871

IN accordance with the Under Secretary’s letter of the 27th October 1871, I drew,
Mr. Meclvor’s attention to the statement made by Mr. Munro at page 982 of the Supple-
ment to the “ Gazette of India,” dated &th July 1871, namely: ¢ We received our first
{chinchona) cuttings from the Nilgiris, and these were extensively affected with canker;”
and to the remark in paragraph 4 of Mr. Secretary Hume’s letter (page 1,000 of Sup-
plement), to the effect that the canker, which has attacked the plants at Rungbee, “is
shown to have existed in the plants originally sent up from the "Nilgiris as stock for the
Sikkim plantations.”

2. As directed, I forward Mr. McIvor’s remarks, which are pertinent, and, to my mind,
conclusive,

The weight due to Mr. Munro’s statement is not difficult to determine with the aid
of Mr. Mclvor’s explanation, that the Darjeeling Association never received any cuttings
from the Nilgiris in Mr. Munro’s time, an(i that Mr. Munro did not arrive at Pomong
until the Nilgiri plants originally supplied had been nearly two years, and the last supply
fully ten months, in Beng 1. ' : .

It was not the object of the Chinchona Commission to discover whether the disease
came from this or that district, and, therefore, Mr. Munro’s statement passed unchal-
lenged ; nor is it worth while now, I apprehend, to ask him to refresh his memory by the
light of Mr. Mclvor's letter.

3. There remains Mr. Hume’s statement,

T have read the Chinchona Commissioners’ Report, and am at a loss to unde‘rstam.i how
Mr. Hume arrives at the conclusion that the Hisea.se ¢ is shown to have existed in the
plants originally sent up from the Nilgiris.” o

Mr. Munro's random assertion is the only evidence that the Nilgiri plants were
cankered; yet this single unexamined statement, made seven or eight years a.ftqr
the last supply of Nilgiri plants to Bengal, by a witness who could not speak from his
own experience, is accepted by Mr. Hume as conclusive, and is mad(:, public, with the
authority of the Government of India, in the face of Dr. Anderson’s testimony at the
time to the  vigorous growth and excellent condition” of the Nilgiri plants imported by
him.

4. Such a hasty statement is hardly creditable to a department lately created, in order
that * speeial attention might be devoted to many branches. of administration now un-
avoidably pore or less negTected, or but xmperfectlry dealt with.”

.

From the Superintendent, Government Chinchona Plantations, to the Commissioner
of the Nilgiris; dated Ootacamund, 6th December 1871.

1 HAVE the honour to acknowledge your letter of the 31st ultimo, calling my
attention to pages 982 and 1,000 of the Supplement to the “ Gazette of India” of 8th July

1871, in which is published the Report of the Bengal Chinchona Commission, and asking

me for an explanatior of the evidence given by Mr. Munro, namely, that “we received

_eur first cuttings from the Nilgiris, and these were extensively affected with canker;”

and to paragraph 4 of the Proceedings of the Governor General in Council, where the
canker in the chinchona plants in Sikkim is said to be “a disease which is shown to have
existed in the plants originally sent up from the Nilgiris as stock for the Sikkim plan-
tations.”

2. In reply, I beg to state that I am not aware of the facts on which the Government
of India have come to the above conclusion, but if the original 204 plants of chinchona,
selected by Dr. Anderson in December 1861 from our stock on the Niloiris, and con-
veyed by that gentleman to Bengal, were really cankered plants, it is réma;kable that
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there should have been no mention of this fact.until 1871. The }'e;)orts b_y the gentle%
men in charge of the Bengal plantations describe the plantsto be in the “highest health”
and “ growing most vigorously.” It‘appears 1mpossﬂ)le. thftt respon‘alble, scientific, and

ractical gentlemen should have continued for years to furnish such favourable reports on
plants which were affected with disease from the first.

3. When viewed in connection with recorded facts many of the statements made before
jhe Chinchona Commission appear contradictory and impossible. This is- especially the
case with reference to the evidence of Mr. Munro. It 1s, therefore, to be regretted that
that gentleman was not asked to explain the facts on which he made the statement above
quoted. It is quite certain, from a careful examination of the records, that Mr. Munro
pever received any cuttings from the Nilgiris. In fact, Mr. Munro did not arrive at
Pomong until December 1863, or when the original plants sent from the Nilgiris as stock
for the Sikkim plantations had been nearly two years, and the last supply fully ten months,
in Bengal. Thus it was impossible for him to know whether such plants were healthy cr
otherwise when they left the Nilgiris,

4. At page 981, in reply to Question No. 2, Mr. Munro states: “ But my present plan-
tation of 500,000 ( C. Succirubra) plants have been raised by cuttings from 92 plants.”
This is an error, as I supplied a quantity of exccllent seeds to the proprietors of the
Pomong plantations, Mr. Lloyd and Colonel Anous. These seeds germinated freely,
and probably produced from 50,000 to 100,000 seedlings. The seeds were gathered from

plants which never had an indication of discase, and at the present moment are fine forest

trees.

5. Another instance of the manner in which the evidence given before the Chinchona

Commission is ill-considered, and likely to mislead, occurs at page 985, where Mr. Mann,’

in referring to the plants planted out in Sikkim in 1864, says : «I'en per cent. were old
exhausted stock plants from the Nilgiris.” Mr. Mann did not arrive in India till the
14th March 1864, or one year and two months after the last supply of Nilgiri plants
arrived in Bengal.

6. It appears to be assumed that the Sikkim plantaticns were stocked with plants
from the Nilgiris only. But the records show that the stock was obtained as follows :—
Dr. Anderson raised in April and May 1861 in the Calcutta Botanic Gardens 120 seed-
lings* from seeds of (. Micrantha, C. Succirubra, and C. Peruviana, obtained by
Mr. Markham from South America. Of C. Pahudiana, 548 seedlings were raised in
Calcutta in December 1861, and the carly part of January 1862 from Java seeds. Two
hundred and four plants reached Calcutta from the Nilgiris on the 13th January 1862,
and the second and last supply of 350 plants from the Nilgiris  arrived in Calcutta on the
30th January 1863. Of (. Officinalis, 11 plants were received from Ceylon on the
28th January 1863, and 1,373 additional plants of C. Paludians irom Java seed had
germinated on 1st April 1863. TIn March 1866 Dr. Anderson raised 3,100 seedlings § of
C. Officinalis from seeds received in January 1866 from Mr. Thwaites, Ceylon, {md
8,000 seedlings| from seeds received from the same source in March 1866. During
1866-67, 38,500 seedlings, and in 1867-68, 101,175 ceedlings were raised in the Sikkim
plantations.

7. Thus the Sikkim plantations received large supplies of seeds and plants from other
sources than the Nilgiris ; the Nilgiris merely furnishing the principal siock of (. Calisaya
and C. Succirubra. 'The Sikkim stock of C. Officinulis was raised principally from seeds
from Ceylon, and it is worthy of note that the entire stock of this species has been so
seriously affected with canker as to cause the cultivation to be abandoned. The Sikkim
stock of C. Paludiana raised solely from Java plants and seeds has also been destroyed
by canker. The Java variety of C. Calisaya (C. Jowphiuna)has been so affected by
canker that only one plant existed on the Sikkim plantations at the date of my visit in
Kebruary 1871 out of all the plants received of this variety. It is thus a matter of record
that discase in the Sikkim plantations has not been confined to plants produced from the
Nilgiri stock ; disease, in fact, having made even more serious 1nroads on the plants and
seeglings from South America, Ceylon, and Java. The C. Succirubra and C. Calisaya,
the principal stock of which were supplied from the Nilgiris, are the only species which

ive a hope of successful culture in gikkim. It, therefore, may be fairly assumed that.
the stocks of these plants were at least as healthy as any procured elsewhere.

8. I shall now notice what Dr. Anderson states to have been the condition of our plants.
‘That gentleman visited the Nilgiris on the 17th December 1861, and that he was not
favourably impressed with anything we bad done is abundantly illustrated in his Report te
the Secretary to the Government of India of 14th February 1862. In this Report
Dr. Anderson condemne all the sites on the Nilgiris as unsuited to the growth of }fhm—-
chona,

* Report of Botanica] Gardens, Calcutta, from April 18G1 to April 1662, by T. Anderson, Esq.

+ Annual Keport of Chincbona cultivation in Eritish Sikkim, dated £0th April 1863,

1 T. Anderson, Etq., to Junior Secretary to Government of Bengal, 1st May 186G,

§ Report of the Sikkim .plr.nflllti'((l.]h‘ from Ist April 1865 to 31st March 1866, by T. Anderson, Eaq.
| Report ou the cultivation of Chinch.ns in- Bengal for the year 1867-68.
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chona. He asserts that the plants require * dense shade,” and that our attempt to grow
a ¢ sha@e-lm;mg tree” in such ¢ unnatural places as cleared gardens” will end in «com-
gete‘faﬂure. This depreciation also extends to our plants, as Dr. Anderson, in the same

eport, at paragraph 8, states, ¢ The season is now too far advanced for the despatch of
plants to Java, and the plants at the Nilgiris are not at all adapted for transmission to a
distance, as plants artificially propagated, as they have been, cannot bear the risk of a long
Journcy without a few months’ preparation. Of those I brought, the short journey from the
Nilgiris to this, I lost nearly 10 per cent., while the plants from Java, which were seed-*
lings, can hardly be said to have suffered at all.” Again, at paragraph 6, Dr. Anderson,
referring to the Nilgiri plants, says,  These arrived in tolerable order, considering the
loose manner in which Mr. MeIvor, from want of time, was oblized to pack themn. About
13 plants out of 204, the entire number received, have been seriously damaged; the
remainder, in the present genial climate of Calcutta, have quite recovered, and are as
healthy as at Ootacamund.” Again, at paragraph 20, Dr. Anderson states that * 193
plauts ” out of the 204 were “ growing most vigorously ”* in the Calcutta Botanical Gar-
dens on 19th January 1862. This reduces the loss to less than 53 per cent.

9. The whole of the above gives a most erroneous impression, as the loss of the plants
was neither owing fo artificial propagation, or to being carelessly packed, but was wholly
caused by an accident which Dr. Anderson describes in his” Report on the Botanical
Gardens, Calcutta, from April 1861 to April 1862, in these words: ¢ While I was at
Ootacamund I procured 204 plants belonging to four other species of chinchona, besides
those L obtained in Java. Several of these plants were destroyed between the foot of the
Nilgiris and the railway station by the upsetting of one of the ‘carts on which the Wardian
cases were carried.”

10. The last batch of plants forwarded from the Nilgiris as stock for the Sikkim planta-
tions were prepared by me in December 1862, and are thus mentioned by Dr. Anderson in
his Report on the Sikkim plantations, from 1st April 1862 to 30th April 1863:  These
plants were obtained from Madras on the 31st January 1863, and of the original number,
350, obtained from Madras, only 23 had been lost between Calcutta and Darjeeling
during the two months that had intervened from the date of their arrival in Calcutta and
their reachicg Darjeeling.” Dr. Anderson speaks of the same plants in his letter to Sir
William Denison, dated 9th March 1863, as follows: — You will probably like to hear
that the chinchona plants supplied to me from Ootacamund arrived here in excellent con-
dition; they are still in the gardens, and have grown much, most of them having made
three pairs of leaves since their arrival here. The weather is now getting too hot for all
of them, except C. Succirubre.”

11. On the Nilgiris we received, on the 9thApril 1861, in all 463 plants of C. Succirubra
from South America, and those plants had been about eight months on these hiils at the
time Dr. Anderson selected the plants for Bengal. Dr. Anderson thus describes our
plants at the date of his visit (December 1861): « With the exception of a few plants
recently placed in the open air nurseries at Neddivuttum, all the chinchona plants on the
Nilgiris are growing in the conservatories in the Government Gardens at Ootacamund,
where, protected from the vicissitudes of the weather, and in a recently erected house, even
under the influence of artificial heat they are growing luxuriantly.” Dr. Anderson
selected his 204 plants from 3,500, which were prepared to be sent to the Neddivuttum
Nurseries, and the whole of the remainder of these plants, namely, 3,296, were subse-

uently planted on the first Denison plantation, and now form a fine chinchona forest. No

isease has ever appeared among any of these plants. During this year we have taken
the bark from the stems of 1,000 of these trees, and they have yielded upwards of three
pounds of dry bark each; the trees, notwithstanding the removal of the bark, still con-
tinue to maintain their usual health and vigour.

12. In conclusion, I would desire te bring prominently forward the following facts:—
First, for many years, subsequent to the receipt of the Nilgiri plants, Dr. Anderson and
the other gentlemen in charge of the plantations speak of them as in the * highest health ”
and “ growing most vigorously,” &c. ;* second, the plants and seedlings received from

other

* From the Officiating Superintendent, Royal Botanic Gardens, to the Secretary to the Government
of India, 11th February 1862. ’

20. ¢ * «The plantsave in very good health, and C. Swcoirubra, C. Cali and O, Pahudi
are growiag most vigorously, and seeds C. Pakudiana are coming up daily.;’ Calioaga, 1ana
- ' H

L .

Finst Anvvar RErort on Chinchona Cultivation in British Sikkim from l1st April 1862 to 80th April
1863, l)y the Officiating Superintendent of the Butanic Gardens, Calcutta.
L » » L J

%Y am gind to be able to t that on my visiting the Chinchona Nursery at Lebong in the end of May»

{vf:u:c?v:n c;;:; ﬂ;ﬁli ;1},'&3 highest hreaith, and that the propagation of all the species, except C. Pahudiana,
i

L] . » -
—_——
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other places than the Nilgiris, are, if anything,

more extensively diseased than those raised
from the Nilgiri stock ; third, that Dr. Anderson selected his own plants. (204) out of
No trace of disease has ever

as fine trees for their age as
by Dr. Anderson was owing

3,500; the remaining 3,296 were planted out
shown itself in these plants, and the
any in the world; fourth, the-los_s
> to an accident, and not to artificia

on the Milgiris.
y are at the present time
of the 11 plants mentioned
1 propagation or loose packing.

— No. 20, —
(No. 7—Revenue.)

From the Government of Madras to the Secretary of State for India.
My Lord Duke,

Fort St. George, 29 February 1872.
IN continuation of our Despatch, dated 21st September 1871, No. 41, we

have the honour to forward, for your Grace's information, the accompanying

tabular report on the progress and condition of the Chinchona plantations on the
Nilgiris for the ha

lf-year ending 31st J anuary, 1872,

We have, &ec.,
(signed) A. J. Arbuthnot, &ec.

Report on Chinchona Cultivation, at Darjeeling,

from 1st April 1863 to 15th July 1864, by the
Superintendent, Botanic Gardens, Calcutta,
* * *

-

»
“ It is, howevpr, qeservmg g the great suitability of the climate of Darjeeling for the
species C. Officinalis (var. onplandiana), that the rate of increase of that species has been nearly 2,000
per cent. during the same ¥erxod. The rate of increase is now most satisfactory, and the cuttings obtained
monthly are large and hea thy.”

of notice, as showin

From the Superintendent of the Botanic Gardens, Calcutta, to the Junior Secre
of Bengal, 13th February 1865,
* - »

L
n of the plants is in the hLighest de
Rungbee, a distance of about 20 m%
» »

tary to the Government
“ The conditio

*
from Lebong wo

ree satisfactory, considering the removal of almost all -

* *

11es,
.

—_—_— .
Rerorr on the Cultivation of Chinchona at Dayjeeling during the Month of April 1865.
» ] % * *

2. “The growth of the plants has everywhere been most satisfactory,
tion the condition of the P
»

and especially at the lowest planta-
nts of all species could hardly be surpassed.” .
» * L] *

RerorT on the Cultivation of Chinchona at Darjeeling, from the 1st April 1865 to 31st March 1866, by
the Superintendent, Royal Botanic Gardens, Caleusta.
“T am glad to he able to report that the cultivation of chinchena at Darjeeling has,
been attended with the greatest success.”
» * * *
* The stock plants of all the

°K plan sgecies are in the finest condition, and the 87,000 plants of C, Succirubra
i:nd1 t(}.l” (,)_ﬁcmalw intended for the permanent Plantations to be commenced i
ealthy.

n April, are strong and
» » * * L

during the past year,
*

—_—_—_——

REerort on the Cultivation of Chinchona in Bengal for the Year 1867-68.

‘ The cultivatior of chinchona has been most successfully carried on during the year. The number
of p’l,ants propagated has far exceeded the amount added to the chinchonas during any previous
year.

* » *

* *

From the Officiatin

g Superintendent, Botanjc Gardens,
to the

and in charge of Chinchona Cultivation in Bengal,
Secretary to the Government of Bengal (Botanic Gardens, 27th May 1869)
- » * *

» %

. “ The growth made by the plants in the Rungbee and Rishap plantations during the
year has far exceeded that duriog the preceding year.”
* Y .

* -
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Enclosure in No. 20.

65

REPORT on the Number, Distribution, and Condition of Chinchona Plants on the Nilgiris
EPOR ,

for the half-year ending 31st January 1872.

Nuwmber Value per ll:)..
of dry Bar
ial Names. of in the
g Botaieal Names. Commersi Plants. London Market.
£
s d. s, d.
to 8 9
. b - - Red bark - - 1,215,963 2 6 to ‘
1 | C. Succirubra - - - : - o
2| C. Cﬂlisa)’ﬂv N _} Yellow bark - - 54,881 | 2 10 to
C. 9 era - - - - B
C. y  Frutex - - - - _ L .
8 | C. Officinalis - _ - - - - | Original loxa bark - 1,183,;33 g }g :‘; .
C. var Condamenia - . - | Select crown bark - 84,355 210t -
C. , Bopplandmnu - - "\ Fine crown bark - ,279 2101068 -
G Tanciot = - - - - Pitayo bark =k - 2786 | 1 8to2 9
4 | C. Loncifolia - - - - .| Genuine grey bark - e A
o | G: Speoi ithout name - - - | Fino grey burk - 46730 |1 8t02 9
6| C. Specles withou - - ~ | Gray bark i _ 3’389 1 802 o
7 | C. Micrantha - - i ) . | Finest grey burk - 3891 1 8 to 2
8 C. Pe{;uv('ll_ana - - T | Unknown o 428 | Unioon
udiana - - - _ N - , .
lg % i:nceolata-leaved variety of C. ) o
Oflicinalis. ) d ) . - 12,155 | - ditto.
11 | C. Pitayo, raised from imported seeds } - : ) 76 | - ditto.
12 C: Pitayo plants brought out by Dr.
Simpson. —
Total number of plants - - -} 2,626,526

TaBLE showing the Growth of

for the half-year ending 31st January 1872.\

the different Species of Plants planted out in the Plantation

e | e | | 2,
II:';[?)} 8pEoIRS. Where planted. | When planted. Growth. | Gromthe A foar the
= inches. inches, Seet. inc2h7¢;.
12 | C. Succirubra « - | Nedivuttam = | 30 Sept. 1862 11 7% 28} o
12 | C. Micrantha - - |~ ditto - -130 , » 12 5% 274 u;}
12 | C. Officinalis =~ = | Dodabetta - -| 30 ,, 1863 89 18 22

TaBLE showing the Propagation,

year ending 31st January 1872.

Distribution, &c., of Plants and Seeds during the hal

Total
Total Plants t
Total Number { Total Plants distributed Quantity of
ATE of Plants permanently to Private gratuitougly
° Propagated. planted out. Individuals, distributed.
0z8.
- - 8
August 1871 - - - - - ~-| 188 1200
u —
N ber - . - 2,349 1,000 5,000
Septem » " - © ) _ "
October L 1,708 - -
C ” - i i s
- = 1,652 - -
November ,, - - - - y _ °
’ . . 1,507 -
December ,, =~ - - = 4 ) )
- 1,651 - - -
Jenuary 1872 - - - - - 4
10,748 2,200 5,000 81
Previousl - -« = -1 26157718 1,158,974 179,267 342
viomly - - -
Granp Torar - - - | 2,626,526 1,156,174 184,267 373
279. I3 Remark:
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Remarks.—1,500 Chinchona Calisaya and 700 C. Lanceolata plants were permanently
planted out in the plantations at Neddivuttum, making the total 1,156,174.

Seven thousand eight hundred and sixteen C. Pitayo and 2,932 C. Lanceolata plants
were propagated, making the total 2,626,526.

The number of plants distributed to private individuals is 5,000, making the total
184,267.

Thirty-one ounces of Chinchona seeds have been g¢ratuitously distributed, making the

total 373 ounces.
“  The circumference of the stems of the succirubra trees are given at a foot above the
ground instead of at the surface, as in former reports.

Ootacamund, 7 February 1872.

—No. 21.—
(No. 11 Revenue.)

From the Government of Madras to the Secretary of State for India.
My Lord Duke, Fort St. George, 7 March 1872.
IN continuation of our Despatch, dated 21st August 1871, No. 36, Miscel-
laneous, we have the honour to advise your Grace of the transmission to the
India Office by steamer, vid the Suez Canal, of 12 cases received from the
Commissioner of the Nilgiris, containing 4,106 1bs. of Chinchona bark for sale
in the English market.

2. The Commissioner’s letter on the subject, with its enclosure, and one from
‘the Government Quinologist, reporting the results of the analysis of the bark in
question, are herewith forwarded.

We have, &c.,
(signed) A. J. Arbuthnot.

Enclosure 1, in No. 21.

From the Government Quinologist, to the Officiating Chief Secretary to Government,
Fort St. George, dated Ootacamund, 26th February 1872 :—

A considerable amount (4,106 lbs.) of red and crown bark is being sent to England

fx.;::if: _bY the Superintendent of the Chinchona Plantations according to the following

No. of Weight of Total
Boxes Description of Bark. .
’ Bark. Boxes, Weight.
lbs. ibs,
1 | Red Bark, Mossed - - . . 182 56
2 » ” - - . . 190 61
3 »” » - - e . 252 84
4 » » - - - - 229 | 73
5 ” ” - - - - 326 80
6 »” » - - - - 118 41
7 | Crown Bark ,, - - - - 430 108
8 ” - - e e 400 103
9 ”» - - - - - 658 139
10 2 - - - - - 368 84
11 » L 676 146
12 | Red Bark, Unmossed - - - - 279 59
Toxar - - - 41086 | 1,062 5,148

2. The
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2. The barks on an average contain 10 per cent. of water, although air-dried bark.
The amount of alkaloid contained in the average specimen of each bark is as follows when
expressed in percentages of quite dry bark :~—

e Unmossed Mossed Red
Crown Bark, Red Bark. Bark.
Total Alkaloids - - - - - - 402 6°60 7°80
Quinine - - - - - - - 2:43 1-49 184
Chinchonidine and Chinchonine - - - 1-59 511 6'16
Pure Sulplatc of Quinine obtuined crystallized 2:43 084 092
Other Sulphates obtained crystallized - - 110 445 474

3. The mossed red bark is from the oldest trees and has been long under moss. The
unmossed red bark is from the upper part of the trunks of some trees. The crown
bark is from the Neddivuttum plantations, and consequently though good not of our best

quality.

Enclosure 2, in No. 21.

From the Commissioner of the Nilgiris, to the Officiating Chief Secretary to Government,
Fort St. George, dated Ootacamund, 1st March 1872,

‘With reference to Order of Government, Revenue Department, No. 2,048, dated
5th December 1871, I have the honour to forward, herewith, a letter from Mr. Melvor,
with its Enclosure, No. 148, dated 29th ultimo, advising despatch to Madras, through the
Carrying Company, of 12 boxes, containing Cinchona bark.

2. 1 beg to invite your attention to paragraph 3 of the above letter, regarding protec-
tion of the boxes from salt water, while in transit from the beach to the shipping.

From the Superintendent, Government Cinchona Plantations, to the Commissioner of the
Nilgiris, dated Ootacamund, 29th February 1872.

I have the honour to enclose the Madras Carrying Company’s receipt for 12 boxes,
containing Cinchona bark, forwarded to the Revenue Secretary to Government, Madras,
for the Secretary of State for India, in accordance with Government Order, No. 1,339,
dated 4th August 1871, and Government Order, No. 2,048, dated 5th December 1871.

2. The hoxes contain 1 ,295- Ibs. of Mossed Red Bark.
279 ,, of Unmossed ,,
2,532 ,, of Crown Bark, as noted at foot.

3. I beg you will be good enough to request that the boxes may be protected from salt.
water while conveying them from the beach to the ship.
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— No. 22. —
(No. 18—Revenue.)

From the Secretary of State for India to the Government of Madras.

My Lord, India Office, London, 9 May 1872.

I HEREWITH transmit five copies of a work entitled “ Nouvelles Etudes sur les
Quinquinas, &e., par J. Triana,” for presentation to public libraries, and for the
use of officers who are in charge of, or connected with Chinchona cultivation in

the Madras Presidency.

I have, &ec.,
(signed) Argyll.

— No. 23. —
(No. 21—Revenue.)

From the Government of Madras to the Secretary of State for India, Fort
St. George, 4 June 1872.

My Lord Duke,

WitH reference to paragraph 2 of Sir Stafford Northcote’s Despatch, dated
30th November 1868, No. 47, we have the honour to forward, for your Grace's
information, our proceedings marginally noted, containing a letter from the
Government Quinologist, reporting the results obtairied by the action of certain
manures on Chinchonas.

2. Mr. Broughton's experiments in the matter are very instructive and
important ; and it seems desirable that they should, as proposed by him, be con-
tinued on an extended scale. = We accordingly enclose an indent for the English
manures required for the plantations, namely, one ton of sulphate of ammonia
and one ton of Peruvian guaro, and request that your Grace will cause the same
to be supplied to us as early as practicable.

3. It will be seen that we have arranged for ordinary farmyard manure having
also a trial.
We have, &ec.,
(signed) Hobart, &ec.

Enclosure 1 in No. 23.

From the Government Quinologist, Ootacamund, to the Officiating Chief Secretary to
Government, Fort St. George, dated 7 March 1872.

I 'HAVE the honour, in the following pages, to communicate the results at present
obta}neq by thp action of certain manures on the trees of Chinchona succirubra and *
officinalis, growing on the Government plantations.

2. The G'overnment, in consequence of my suggestion,* ordered that experiments
§hould be tried with certain nitrogenous artificial manures, in order to determine whether
their action would increase the amount of alkaloid in the bark of the Chinchona trees to
which they were applied.

3. In consequence, 10 casks of manures were ordered from England, consisting of
12 cwt. of ammonic sulphate, as prepared from English « as-liqu%r,” and 9 cwt. of
¢ Peruvian guane,” both being of good commercial quality. These manures were applied
to several plots of trees at the Dodabet and Neddivattum plantations in Qctober 1869,
the trees being of various ages, and the quantities applied varying from 4 oz. to 1 lh.

4. Some
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4. Some fine young plants of C. Suca:rubra at Neddivuttum, three years of age, were Proceedings and
treated in November 1869 in plots of 50 each, with 11b. of ammonic sulphate and the consequences witl
same amount of guano. There were but few showers after October, and no ‘surprise was © Succirubrd.
felt at the circumstance that the trees did not in the least differ in appearance from the
ordinary unmanured treces. But after the succeeding south-west monsoon, it appeared
somewhat strange that no greater luxuriance of growth was apparent. The trees, even
during the rains of 1871, preserved still. their ordinary appearance, and I thought it
remarkable that these ordinarily stimulating manures should so entirely fail in their effect
on the Chinchona trees. It was not until the autumn of 1871 that any change was per-
ceptible ; but at that time it appeared to me that an increase in the depth of tint of the
leaves and a somewhat greater luxuriance was apparent among the trees, manured with
ammonic sulphate. The difference, however, was slight, and I was informed by Mr.
Melvor that no difference was perceptible to him, T certainly perceived no change’in the
growth whatever in those trees which had received less than 11b. of the manure.

-

5. In Jaunuary last, the time appeared to have arrived at which it was desirable to
examine analytically the quality of the barks. The following statement gives the amounts
of alkaloid obtained, calculated in per-centages of dry bark; compared with a sample of
bark taken from trces of same age, growing near, under conditions which only differed
by the absence of manure,

Results with
ammonic sulphate

— Munured. | Unmanured.
Total alkaloids - - - - - - 7:25 4'89
Quinine - - - - - - - 245 178
Chinchonidine and Chinchonine - - - 480 311

I thus found, somewhat to my surprise, that the manure had caused an increase in the
alkaloids to the amount 2:36 per cent., of which 067 consisted of quinine.

6. A similar examination was conducted with the trunk bark of the trees which had Results with Guano.
received 1 1b. of guano. The comparative results are expressed in the same manner as the
above :—

— Manured. | Unmanured.

Total alkaloids - - - - - - 529 476
Quinine - - - - - - - 091 104
Chinchonidine - - - - - - 4'38 372

7. From these analyses it is evident that the guano had produced an increase of but
0°53 per cent. of total alkaloids, and that the manured bark contained 013 per cent.
less quinine than the unmanured. The loss of guano, when compared with that of
ammonic sulphate, is contrary to what would be expected d priori. The conclusion I
derive from these experiments with C. Succirubra is, that as the gain in the most success-
ful case consists mainly of alkaloids other than quinine, it will not be profitable hence-
forward to manure this species, even with ammonic sulphate, as the cost of such manure
may be as great as the increase in the commercial value of the bark. The fact of the gain
in alkaloids is, however, a result of much interest.

Consequcnces,

8. I have had occasion in the report noted in the margin and in many subsequent Proceedings,
reporis to mention the great sensitiveness with which the crown bark trees are effected Madras Govern-
by situation, sunlight, and character of soil; and have taken the opportunity of expressing ment, 22 February
my conviction that C. officinalis was the best adapted for-high cultivation, ence 1 1870 Nol.ngé, a6
naturally anticipated that the influence of manures on this species would be marked, and P* °87op1s O 8045
would result in a considerable increase in the amount of alkaloids contained in the bark. 2'e1‘1)slt1.vex;gss of
The considerable variations which occur in the bark of this species from apparently slight thcinalis.
causes necessitated much care in experiments in which the influence of manures was to
be investigated. Hence in an apparently homogeneous plot of C. officinalis long double
rows were selected in which to try the effect of the manures, whilﬂz the trees between
these double rows were left unmanured.

9. In October 1869 the manure was applied in amounts of 11b, and #1b. of each & i
. . i R:
tree.  Smaller amounts were also used, but were g;()lplied to younger tree*s. The trees to fm;ﬂlei%:::vdith
which the larger quantities of manures were applied were oty the same age as the trees of C officinalis.

279. . K C. Succirubra 7



Results with guano.

Results with
ammonic sulphate.
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C. succirubra at Neddivuttum, or were, in 18§9, of tht.'ee years old. - Se;'lem.lI hea\g‘1
showers fell after the. manuring took place, and it was with mucl}_surprxse tb at d(i;ou )
perceive no change had taken place 1n the growth of the tree. Since tlu}e above d% ielll
improvement whatever has been perceptible 1n the manured trees over the m;rpc; iat lﬁ
adjoining trees which have been unmanured.' As the trees of 'C. oﬁcmal}zs, }v fl.lc 1 yll:n
the finer barks, are nearly always of more vigorous and luxuriant growth, 1 tor 3 )
time concluded that the views I formerly held were wrong, and that t}}e experimen stw1b .
manures would yield negative results only. In February 1872 no dlfferen'ce wlas to ve
distinguished between the manured and unmanured'trces, and th_ey were on y d(i b
recognised by the postal labels which marked them. The trees \V]llc}lrll}i‘:d rec;elrw.c ftb;
of guano gave the following per-centages of alkaloid in the (]_ry bark. c analysis )(Z‘ k
unmanured bark is also attached for comparison, a mean spccimen of cach being caretully
collected for that purpose :—

e

Manured. | Unmanured.

\ . .
Total alkaloids - - - - - - - | 651 308
Pure Quinine - - - . - - - l‘

Chinchonidine and Chinchonine - - - - ’

Hence it appears that the 1 Ib. of guano had increased the total alkaloids in the bark by

2-53 per cent., of which increase 2:01 was quinine.

10. It was with great vexation that I found that the stake, which cm‘rledl the lsi:)e]
which marked the trees that had received the 1 1b. of ammonic su]phat‘e, ](imll )eehq t}?tﬁz
away during the last three months of 1871, anfl that no mm:k remaine .)y"\\it 1c1 [he
trees could be distinguished. Hence, to ascertain the effect of this nmmon}lc s]t o had
to take trees which had received but  1b. of the manure. I'he content of the dry trun
bark in alkaloids is expressed as follows :—

Manured. | Unmanured.

Total alkaloids - - - - - - - 576 4-54
Pure Quinine - - - - - - - 311 254
Chinchonidine and Chinchonine - - - - 266 2:00

The addition as manure of 2 1b. of ammonic sulphate had thus produced an increase o
1:22 of total alkaloids, and 057 of quinine.

Application of farm- ~ "4 Ty g5 during the absence of the Superintendent of the plantations in England, .

yard manure.

requested the acting superintendent, Mr. Batcock, to apply stable manure to six averaﬁ'
trees of C. officinalis. On the return of the Superintendent, Mr. MeIvor continued the
application <1 a barrow load of pig-litter or bullock manure cvery six months, a8 com
menced by Mr. Batcock. More lately, owing doubtless to the frequent changes made
the subordinate superintendence of the plantations, this manuring has been (;arrl_ed out witl
great irregularity. On the whole, each tree has probably had three applications, and a
the most but four. As no improvement was perceptible in the appearance of the treet
none has been applied during the last 18 months. ~In February 1872 specimens of bar.
have been taken from four trees, and at the same time the bark was taken from severe
unmanured trees growing under the same conditions and immediately adjoining. Th
analyses are as follow : —

Manured. Unmanured.
Total alkaloids - - - - - - . 7:49 468
Pure Quinine - - + - - . 716 240
Chinchonidine and Chinehonine - . . . 084 208

Tence there has been a singular improvement in the quality of the bark. ’l‘h‘e total
il;xl:;lease in alkaloids has bee% 281 ﬁer cent., but the manure has also had the singular
effect in causing the alkaloids to be guinine, instead of cinchonidine and cxnchﬁnme-

ence
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Hence the total increase in pure quinine is no leés than 4:75 per ¢ °
] 1 ; ent. He th 1 .

has be.en at le?.st doubled in value in the English market, an(Il) the gain orn(fieﬂ'erleencl;mi.ﬁ Hesults ‘Amd Auin.

value in English money may be estimated at the present time to be 2 s. 6 d. per pound of 7

tx:unk-barl;._ This estimate does not take into account the fact that this manured bark

yields quinine sulphate sufficiently pure without the cost of the separation from the

cinchonidine sulphate ; and hence is of less expense in quinine manufacture.
L ]

12. In nearly every case in which the action of farm-yard manure has been compared (eneral superiorif
with the more artificial manures, it has been found to have somewhat the superiority, of firm-yard
Although in the above experiments it has had the advantage of a longer time of action, ™amure.
this superiority still is evident. '

13. The only perceptible change which appears in the crown bark trees by these
nitrogenous manures consists in the increased yield of alkaloids. There is no greater
luxuriance of growth apparent, and it is only gy analysis that a change is detectable in
the hark. This result appears to me strongly to corroborate the hypothesis that it is by Corroboration of
supplying the elements of the alkaloids in an appropriate form that the increased yield hypothesis former!
is produced. I have long becn of opinion that the alkaloids in the bark of the trees are — otoned:
not specially active constituentsin the processes connected with the life and growth of the
plant, and this supposition is supported by the circumstance that the increased amount of
alkaloid produced by the manure causes no change in the appearance and rate of growth
of the tree.* It is thusto be remarked that the action of manures ou Chinchona is
peculiar and epecially supports the above hypothesis. It would be quite intelligible from
the well-known action of manures upon growing plants that an increased growth of bark
would be obtained. But this is not the result with Chinchona; a larger yield is not
obtained ; but certain constituents of the bark are increased in quantity. That there is a
certain similarity in composition between some constituents of the manure and the alkaloids
appears thus a fair conclusion.

14. The addition as manure of 11b. of guano to atree of (. officinalis, as reported Discussion of gain.
above, has caused an increase in the value of a pound of bark that may be moderately '
estimated at the present time to increase its market value by 1s. 6 d. per Ib. The cost of
the guano bought in England, with that of {reight, insurance, agent’s commission, and
carriage to the hills, eost 2§ d. per Ib. It thus is evident that even employing guano,
obtained at by no means the lowest cost, as manure to C. officinalis, the profit is certain
and considerable. It isfurthermore probable that the maximum effect of the manure has
not been arrived at in the foregoing experiments, since it is unlikely that the period of
greatest yield would be hit upon by chance in the first trial.

15. It thus appears to me that the action of manures promises a new direction in which
the cultivation of the Chinchona alkaloids can be still further improved.

16. I should mention that the quinine obtained from the manured trees readily yields Quinine readily
its normal, or nearly theoretical amount of crystallized sulphate. As the analyses were crystallizes as
not made for a commercial purpose, the amount of crystalline sulphates has not in every *" phate.
case been determined. :

17. There are some plots of younger trees whose treatment with manure has hitherto Projected pro-
urposely been in smaller amount than those whose examination forms the subject of the ceedings.
oregoing. I am of opinion that a further small quantity of manure should be obtained

from England for the further treatment of these young trees and for certain experiments
suggested by the foregoing. The manure can be procured out of savings in my next
year’s budget. Whether the application of manures should be carried out to a greater
extent than these experimental plots Government will decide. I would recommend that
C. officinalis be the species to which it should be applied ; and that if stable manure, as is
probable, cannot be obtained in safficient quantity, guano should be the manure used.

ORDER of Madras Government thereon, 10 April 1872,

Ix this letter the Government quinologist reports the results obtained by the action of
certain manures on Chinchonas.

_ 2. Mr. Broughton’s experiments in the matter are very instructive and important; and
it seems desirable that they should, as proposed by him (paragraph 17), be continued on an
extended scale. The Government will be prepared to apply to the Secretary of State for
a supply of the English manures on being furnished with an indent of the quantity
required. They think it will be well that the indent should provide for double the
quantity stated in_ paragraph 3 of the report to have been obtained in 1869, so as to
admit of the experiments being made under greater diversity of circumstances. Ordinar

farm-yard manure should also have a competitive trial; cattle and pigs being purchased tf)

form this manure if it is not otherwise procurable. Th issi i
f . e Comm iris wi
instruct Mr. McIvor to arrange for having this done. testoner of the Nilgiris will

* Mr. Mclvor informs me that he has greatiy stimulated i

" " d the .
mayurm% them with cow-dung. No stimulus was, however, as h%:"get:luoitg’togng plants on poor il by
which this report refers. ed, apparent in the cases to
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72 CORRESPONDENCE RELATING TO

— No. 24. —

{No. 28—Revenue.)

From the Secretary of State for India to the Government of Madr.s.
My [Lord, India Office, London, 8 August 1872.
1. 1 HAVE received and considered in Council your Excellency’s Despatches,
dated February 29th (No. 7), March 7th (No. 11), and June 11th (No. 21),
1872, on the subject of Chinchona cultivation.

2. With reference to the cases of Chinchona bark, the transmission of which
was announced in your Despatch of the 7th of March (No. 11), T have now to
inform you that the C. officinalis bark was sold direct to Messrs. Howard at
2 5. 4 d. the 1h., and that the red bark, in the open market, fetched prices from
3s. 1d. to 2s. 1d. thelb. The amount, 429 /. 13s. 5 d., will be placed to the
credit of Revenue in the Home Account. Messrs. Howard, after receiving the
analysis, were only able to offer 2s. 4 ¢. per Ib. for the C. officinalis kind.  Yet
I have been given to understand that C. officinalis bark, on a private plantation
in the Nilgiris, growing under the same conditions, has been sold at 3s. 6 d.
per 1b. 'There can be no reason why the Government bark should not be as
good as that grown, under the same conditions, by private speculators, and 1
desire that the Commissioner of the Nilgiris may be instructed to make
inquiries on the subject. The chief object of your Government, in forwarding
bark for sale in the London market, should be to make its great superiority
over all other barks well known throughout the world, and . care should there-
fore be taken that it is equal to any bark that is grown, under the same condi-
tiong, on private plantations. :

3. The experimental application of manure to Chinchona trees has been
attended with interesting and important results, and | have given order for the
prompt supply of the manure for which you have indented.

I have, &c.
(signed) Argyll.

— No. 25, —
(No. 28—Revenue.)
From the Government of Madras to the Secretary of State for India.

My Lord Duke, Ootacamund, 13 September 1872.
We have the honour to forward the Reports on the Government Chinchona
Plantations on the Nilgiiis for the years 1870-71 and 1871-72, together with
our Proceedings thereon, dated 15th March and 20th Angust 1872, Nos. 456
and 1,237. The information conveyed by the form-r Report will have already
reached your Grace in the Administration Report for the year.

2. The G. O. of 8th June 1871, No. 1011, quoted in paragraph 3 of our
Proceedings of 20th August 1872, is forwarded.

We have, &c.
(signed)  Hobart, &e.

CHINCHONA CULTIVATION IN INDIA. 73

Enclosure 1, in No. 25.

From the Commissioner of the Nilgiris, to the Secretary to Government, Revenue

Department, Fort St. George; dated Ootacamund, 9th June 1871.

I nave the honour to submit the report on the Government Chinchona plantatiens

for 1870-71.

2. Two acres of the new varieties of C. Calisaya were planted during the year, and
this-was the only extension made. The other planting operations were confined to filling
up vacancies, planting the edges of roads and spaces by the side of ravines. 602 plants
and 45 oz. of sceds werce distributed to the public; 51,352 lbs. of fresh bark were

- supplied to the Government Quinologist for the manufacture of his “amorphous

quinine.”

3. The Superintendent reports that the trees manured with guano, sulphate of
ammonia, and stable manurc in 1870, have not yet shown any marked improvement in
growth.

4. The Superintendent’s calculation of the yield in the eighth year of an acre of
Chinchona holds out a favourable prospect to Chinchona growers on the Nilgiris. There
is, however, much force in his remarks on the length of time the grower has to wait for a
return for his outlay; eight or nine years with red barks, and 12 or 14 with crown
barks. This seems to me to tell with great force in favour of the cowle-system of land
tenure, if Government are desirous to see their waste land taken up for Chinchona culti-
vation. In conunecction with this I take leave to refer to my letter to the Board, dated
26th October 1869, No. 149,

5. I need not here discuss the mossing and coppicing processes alluded to in para-
graphs 10, 11, 12, 13, and 14 of Mr. Mclvor’s report. As stated in my letter of the 15th
March last, No. 20, the value of mossed as compared with uninossed barks, and the best
mode of harvesting the bark, arc now being tested.

6. During the year under review Mr. Mclvor, with the sanction of Government, paid
a visit to the Bengal plantations, and has submitted an interesting report on their con-
dition. I would suggest here that he be permitted in like manner to pay a visit to the
Java plantations at a time of year when his services can be spared, in order to make
himself acquainted with the system of Chinchona cultivation in force, and the result
obtained there.

7. I have visited the various Nilgiri plantations several times in the year under report,
and am well pleased with all 1 have seen, except at Mailkoondah, regarding which planta-
tion the Government are in possession of my opinion. I regret that Mr. Dawson has left
the department ; his practical knowledge of the state of our plantations, and of the various
experiments that were being carried on rendered his services of especial value in the

absence of Mr. Mclvor.

8. In the course of a month or so, I hope to be able to submit to Government detailed
survey plans of all the Government Chinchona estates.

REPORT on the Government Chinchona Plantations, Ootacamund, Nilgiris, for the
Official Year 1870-71.

THE growth of the Chinchona plants during the past year has been very satisfactory
The older plants of the different varicties of C. officinalis have formed fine leading
shoots, and entirely thrown off the shrubby habit, and assumed a tree-like appearancg.
The largest plants of C. officinalis vary from 22 to 23 feet in heicht, with a circum-
ference of stem of from 18 to 21 inches. The finest plants of C. Succirubra are
now 30 feet high, with a circumference of stem of 3 fect. ) ’ ’

2. Three thousand five hundred plants of the new v
been permanently planted out on new land. These have bee
about two acres of land. Thisis the only extension made
our operations having been confined to filling up failures
roads and spaces by the sides of ravines. ’

aricties of C. Culisaya have
n planted close, and will cover
to our permanent plantations,
planting along the edges of the

-

3. The number of plants of the new species : i i
. 3 0 propagated during the ye 16,3
against 17,000, the result of last year’s propagation. p(%nly 662 plgnts hsg;eall‘)el:n di,stzg

buted to the public, and 45 ounces of seed have be i i :
various parts of India. en gratuitously issued to planters in

4. Among the new species recently introduced, some of the varieties of Pitayo bark
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promise to be hardy and well suited to this climate. The total number of plants of new s“ﬁ“m??ﬂ% ]pmii to pass the commercial tests. From. crown barke, a like quantity of
and recently introduced varieties are as follows :— crystallizable alkaloids will probably be procured; of which, from 8 to 10 per cent. will be
‘ commercial quinine. Bark of this quality would defy competition, as no such bark could
Chinchona lancifolia (from Java) - - - - - ! 279 be procured from America. The frecdom with which these high qualities of bark are
»  officinalis (lanceolate-leaved variety) - - } 2,140 worked, greatly enhances their value, while the cost of collection, preparation, and ship-

»  Diteyensis - - - -0 1,779 ment, would be the same as for an inferior bark. It appears, therefore, to be an object of,

» Calisaya new varieties - - - - 54,881 importance to aim at producing only the highest quality of bark,
l 59,079 11. The bark from loppings acd prunings, such as we have during last year supplied to° Bark from small

Mzr. Broughton for the manufacture of amorphous quinine, if sent into the London market, branches wodl not

.. would scarcely pay the cost of collection and carriage. The coppicing-system has the P2Y costof collec-
~alisaye yellow 5. The new varicties of C. Culisuya having been sufficiently propagated to meet disadvantage oflalz;ays producing a bark of -ordinary q?xalitv, and o%)y gi%rugacrop every von a.n.d carriagi.
Hatke. ':be ea(ten’sll(})lns desired by (]}0"31' n&nent, the propagation of these sorts has been discon- eighth year. - ' Coppicing system.

itay r mnued. ¢ 1mportant plants C. Pitayensis . " :
pitayo barks. are being increasl(:d, as tlgs imported v:{‘/i;?.:r i’s rsct?t:]m[i)yo?q ,-_ﬂa.ogst}iolggb:;-n‘?ce& 15.22; 12, In Mr. Broughton's letter of the 31st August 1870, recorded in Proceedings of Quantity of bark
. lancifolia. value, and it may differ in quality from the seedlings raised from the imported sceds; it Government of the 7th February 1871, that gentleman estimates the yield of an un- ﬂ,’iluisﬁif,“ﬁﬁ,f‘_“
- is, therefore, considered desirable to continue the propagation of this kind. The C, mossed tree at cight years of age to contain 7°55 per cent.* of alkaloids in the trunk bark mossed trees.
lancifolia, received from Java, makes slow growth in this T:linmte, and consequently has and 32 per cent, in the branch bark, or an average of 5:375 per cent. Mr. Broughton
nceolate-leaved  not been extensively propagated.  There arc in all seven varieties of the lanceolate-leaved does not say how much of this is crystallizable, or how much is quinine. When the
rariety of C.offici-  hinchona officinalis. 'lhgse differ slightly in appearance one from another nmi also in bark is to be sold, this would be important, although it is not so when the bark is made
salis- the quality of bark. Nos. 1 to 3 having been tound to yicld tha greatest :lurmt‘ity of into *‘amorphous quinine.” In paragraph 11, Mr. %roughton says, “ I assume that after

quinine, these numbers only are now propogated. a tree, aged eight years, has been cut down, that the shoots, after a lapse of ecight years,

will produce as much bark as the original tree ; an assumption that will not, under an

li i = . . . . . . .
Bzrfn:ﬁglt{aze&fgzr 6. During the year 51,352 1bs. of fresh bark has been supplied to Mr. Broughton, the circumstances, entail a great error.” In Appendix at paragraph 1, the yield of dry bark
D rphous quinine, Government Quinologist, for the manufacture of amorphous quinine. from a tree of cight years’ growth is given at a little less than 1 1b. 5 oz. of dry trunk

bark, worth from 2s. 8 «. to 8s. per lb., in the home-market, and 11b. 6 0z. of branch

ct ofmanure on 7, The Chinchona tre i i ’
i ffe nchona trees which were manured in 1870, w bark, worth from 1s. to 1s. 4d. per lb, or a total value of Rs. 2. 10. per tree. These

ith cu f i1
B inchona trees, zuano, sulphate of ammonia,

and stable manure, do not show any marked difference in their growth, and probably the

: T . . . trees being cut down every eight years will entail the cost of keeping the land clean

manur(‘e will have little or no effect upon the secretion of the alkaloids. otherwise weeds will spriﬁyg l?p agd choke the young shoots. Thli)s \Dvould cause con:

Sollection of bark ‘8. 'll'le b.ark is mow being taken from the 4,000 plants of C. Suecirubra, and 2,000 of siderable udditional expense, perhaps 0‘1“{”1 to that of n}ossing and removing the bark

From mossed trees. C. officinalis (Condamenia), which were mossed during last year, in order * to test the aunually {rom mossed trees. The commercial value of Chinchona depends on the quantity
value of my mossing process when applied on a large scale.” The results will hereafter be of crystallizable sulphates it contains, not on the total alkaloids.

reported in a separate communication. I would, however, observe that from 1,000
unselected eight-year old plants of C. Suecirubra, 1,060 lbs. weight of dry bark has been
taken ; these plants will yield in October and November of this year 1,500 lbs. more of
dry bark ; in all 2,560 lbs. during the ycar, or an average of over 24 lbs. of bark per tree.
yield and value per _Thls bark will realise in the home-market from 2, 8 d. to 3. per lb., from which, deduct-
,cre- ing 8d. per lb. as cost of collection, carriage, &c, and calculating 350 trees to the acre, a
clear profit of at lcast 1 rupee per Ib., or 875 rupees per acre will remain. Supposing
the cost of Chinchona cultivation at the eighth year to Ee 1,000 rupees per acre, the above
return will make Chinchona cultivation a very good investment, especially as the yield in
(perease of value  the ninth year will be almo:t equal in value to that obtained in the vighth, In the tenth

13. Mr. Howard found the first crop of renewed red bark of one year and five months’ Quality “"d*l yieldd
growth from a plant of three years and five months old, to give 5 per cent. of crystallized gﬁr‘ifnewe mosse
sulphates and 7°70 per cent of total alkaloids.t The second crop of renewed bark of Crys.tallizable alka-
17} months’ growth gave of crystallizable sulphates 8'45 per cent., and total alkaloids 1oids increase with
9-79 per cent. 1 The application of moss to red bark trees does not act materially till each renewal of
after 12 or 14 wonths in increasing the crystallizable alkaloids. In the red barks it is bark, and &ll)'e c
between the 12th and the 18th month of the growth of the bark that the crystallizable g;?\:gi:::)o::ts?
alkaloids rapidly increases; therefore a harvest of bark of high value can only be obtained growth. '

from mossed trees of this species every 18 months, namely, one-half ‘of the bark being

2 . . B e . . ken in May and the other half in October in cach succeeding year; these being the
with growth of and each succeeding year, the yield will, in all probability, increasc with the growth of best ncasons he r v f d barl & Yo ¢

lants. he tr : . . . . best seasons for the removal of mossed bark.
rla the trees, and in consequence of the quality of the bark improving with each renewal. I . i
[mpression that ma!(e the above observations, as at the present moment, there is a strong conviction that 14. The total quantity of alkaloids in mossed b:u'lf is as great at 12 months’ growth as TO“‘: atn."‘l‘"d‘ 2
s’him;l;loln: ctulnva- Chinchona cultivation will not prove profitable. This conviction has caused private at 18, and for the manufacture of ‘ amorphous quinine” the harvest of bark could be §ret'es 'c Enowe
tiom W7 Ot PAY.  individuals, who have invested in the cultivation as a speculation, to withhold expendi- obtained annually, thus Mr. Howard, in the first renewal of bark of one year’s growth monthe’ growth.
M%n;{a;"l;gﬁ;zwn ture; consequently, private estates on the Nilgiris arc generally in a neglected or from a plant of threc years and five months old, found of crystallizable sulphates 272 per

abandoned condition. cent., of alkaloids soluble in alcohol 7-00 per cent., or a total of 9:72 per cent.§ of alka-

lected.
o loids. The third harvest of renewed bark of 12 months’ growth from a tree of seven

gield of bark from 9. The above yield of bark is higher than could be exrected from the average of private

jght-year old trees PN . L ) . h ears old gave 6°15 per cent. of salts of quinine and 11:20 per cent. of total alkaloids.|
S Government ﬁhi?t?:lons in the ';.lghti year. Such plantations would probably not yicld more than f‘rom the above results it appears that the total alkaloids are greatest about the twelfth
>lantations higher alf the quantity of bark given above, as the trees fro'fl which thfs bark was taken, were month, and increase with each renewal of bark, and that the crystallizable alkaloids
Jhan could be ob-  planted in Qctcber 1862, on the Government plantations, and from the first were well h their maximum about the 18th month of the growth of the bark; but to fix this
ined from private cared for. The land was thoroughl red and hed befi reach thcir u . g . ' .
1“:;etations.P oan d fi hat ti ] g2 Y prepaiec and trenched before the plants were placed definitely, and to insure the bark being taken at the best time for the preparation of
pre : in 1t, an¢ ‘rom that time to the present date the plants had every attention and care; crystallizable sulphates and for amorphous quinine, a few further experiments are
consequently, their growth has been much above the average development of trees on necessar
private plantations, where a smaller expenditure of money and care has been considered ' I
. sufficient. 15. The high system of cultivation hitherto maintained on our plantations has not been Cultivation.
jfffeulties en- 10. There exists, however, serious difficult] carried out during the past year, the expenses having been reduced to the lowest point

es to be encountered by speculators in ibl Th 1t, however, of last year' ltivati kes it evident that, t .

tered by spee. (VL: L 508, A 1cul nter 3 possible. e result, however, of last year's cultivation makes it evident that, to secure

B e Chanchons Cilzlﬁlc:r%?ncg;trllzatllgn'to vl‘;‘ﬂ}ered l{)arfk, 1t 15 necessary to wait eight to nine years, and the greatest possible benefit from our chinchona plantations, it is necessary and econo-
ltivation. w years, before a profitable crop can be obtained. It is few mical to maintain a liberal system of cultivation.

who can be g0 long out of their mone d at t} i o . h
wth of 0 5 Lo el Y, and a t.le same time maintaln an expensive culti- . . . . .

n:egi::(;n bark costs VAtion. Apart from th'xs, it 1s_d1ﬂicult to enter into successful competition wirt)h American- 16. Tbe establishment in the.Chmchona. Department has been very materially reduced. Kstablishmel

N thing. grown bark. In Amenc,}j chinchona bark is a wild product, and its growth costs nothing. Mr Jamieson, the députy superintendent, was removed at the end of the year from the

n India production Here, in India, as a cultivated plant, the cost of production forms the heaviest item of department

f bark cl'fxorms ) charge. From the quantity of bark brought into the Eome-market, it appears that the supply

ea'}l' ;rfe-k from from America, 1nstead of decreasing as was anticipated, is yearly becoming more abundant, ° Appendix, paragraph 1. ‘
u upg’n{ :ab‘axx;: daxgt 8o that the suﬁply from this source keeps pace with the increasing demand. It is there- Report of an analysis of the fourth remittance of the bark from India, by J. E. Howard Esq., F.L.s,
AT b quality of © fore evident that, with a low quality of bark, we can never hope successfully to compete to the Under Secretary of Sfm:le hf)irf India, 1st August 1865, ) | ) ’
Eﬁ! rzguilrgd to  in the home-market with American bark of like quality ; but with higher quality barks, I Ux:fdeljesl?crrte?:r;nc;nggxsfgr Ix)::lia.,t l;tlifnbl‘letlt):ﬁ;: Ofiggzk from Indie, by J. E. Howard, Eaq, r.c.5, to the
loonfpete success- - believe that a successful and profitable competition can be establishef. The mossing pro- § Report of an analysis of the fourth remitta{we 0Tk from Indis. by 1. & Hownes
fully with American ;‘;esiI lgtmdlipen_sable to obtalr(l1 a bark of high quality, as by each successive renewal of the Umfer Secretary of Stat: fgr India, 1st August 1365. ¥ S B Howard, Bsq, v.Ls,, to
park. - ark 18 value increases; and this will, no doubt, continue until red bark will yield from I Report of an analysis of the eichth remittance of bark from India, by J. B Howard

. : : v J. B, rd, Esq., F.Ls. t

‘Eﬁ?ﬁi’wﬁ, 10 to 12 per cent. of crystallizable alkaloids, and of this from 6 to 8 per cent. zf quinine the2U nder Secretary of State for India, Ist September 1368, ’ » 584 BLS. Ho
Pl . sufficiently 79- K 4
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76 CORRESPONDENCE RELATING TO CHINCHONA CULTIVATION IN INDIA. ;
department, and placed in sole cha;ge of the Botanical Gardens. Mr. Dawson, the . 3
assistant superintendent of Neddivuttum Plantation, has left the department and accepted

: METEOROLOGICAL OBSERYV. i
e e oy Valiey. SERVATIONS made at the Botanical Gardens, Ootacamund,

from April 1870 to March 1871.

17. No sew buildings have been erected during the year, the principal work performed _ :
being weeding the plantations, maintaining roads, cutting drains, and filling u &
o8 fiy g P y g ’ g s g up DrY BuLs. WET BuLs. . RAINFALL. °
allures. Mot Maximum Days | Days
« 18. The tea plantation Las not been further extended, and a considerable number of the ' Tax. | 2pa | 6ea | DY |, Daily in with | without
rooted tea cuttings in the nursery at the end of autumn died during the last dry weather. Mean. Mo | 2P| 6P | yrooy | Shade. | Inches. | Conts. | Raia. | Rain.
¢
19. The acclimatization of the European fresh-water fish, introduced in December 1867,
has proved xp{)lst su'cﬁessful. lThe t'r'mlllt, rudd, carp, telx};:ih, gol)d and silverI fish are in- April 1870 - | 5603 | 7325 | 6205 | 6377 | 4929 | 61450 | 5640 | 5578 | 7582 1 74 6 o4
creasmg rapudly. 1c tenc 1, cspecm y, are most Pl'O ¢, ana gl'()\V to a m‘ge 81ZC 1n
one year; a dozen of these fish bred here were caught, and weighed from 13 to 2 lbs. May , -| 6752 | 7078 | 6109 | 6313 | 5346 | 6272 1 s752 | 5780 73:33 4 43 4 17
each.
June - 5591 6543 5501 5908 54:21 G1'82 5401 56-98 68-82 7 2
. . . . - 3 25 5
20. Appended are the meteorological tables, and table of expenditure from 1860 to .
31st March 1871, Jay -| 6493 | 6174 | 3577 | 5748 | 5400 | 5038 | 5545 | 5627 | 6516 - 95 4 22
‘ (signed) W. G. Mclvor, Aug. - | 6977 | 6312 | 5503 | 5730 | 5206 | 6020 | 5390 | 5551 | . 6674 2 58 9 22
Ootacamund, 31 May 1871. Supt., Government Chinchona Plantations.
Sept. -| 8546 | 6300 | 8571 | 5805 | 5350 | 5996 | 5428 | 5501 | 6550 1 04 9 28
Oct.  » | 6478 | 6300 | 36128 | 8802 | 5335 | 6042 | 5492 | 5623 | 6835 11 73 10 21
Nov. -| 6148 | 6282 | 5420 | 5616 | 4727 | 5772 | 5134 | s211 | 6862 3 00 10 21
METEOROLOGICAL OBSERVATIONS, from lst April 1870 to 31st March 1871, mude on the Dec.  » = | Bl44 | 6596 | 5379 | 5706 | 4380 | 5336 | 4882 | 4885 | 7048 1 50 4 27
Government Chinchona Plantations at Neddivuttum. Jan., 1871 -] 5447 | 6563 | 5663 | 5884 | 4953 | see1 | 5941 | 5341 | 7090 ] 39 8 23
w0 N -1 542 2 - . . . . "
Dry BuLs. WeT BuLs. 2 ~§ ] RAINFALL. Feb. 426 | 6926 | 6290 | 6216 | 4911 | 5981 | 5067 | 5520 7281 1 13 2 26
S .| Days Da v
Moxtas, ‘ gc 5 ) i | withont March , - | 56904 | 6093 | 6304 | 6400 | 5071 | 5818 | 5543 | 5478 | 7543 1 88 6 | o5
7am | 2ea | Gea | DY |50 | 2par | 6pa, | Doy | B Inches. | Conts. | Fain. | Rain. L
Mean. Mean. = E 2
LG T ToraL - - - - - - - - - - - - 40 60 | 107 | 258
April 1870 -| 6090 7953 6753 69-32 56'90 6456 6096 “ 60-80 5400 _ 89 2 28 . .Annual Mean - | 5492 66'15 6770 5959 5004 5950 5420 5490 70°16 - - - L -
|
May - 6045 74°71 61-20 66°45 5796 06542 5864 | 6067 5440 2 86 7 224
[
June ,, -1 6033 | 6033 | 6100 | 6055 | 6033 | 6000 | G106 | 6046 | 6600 22 73 28 2 41 vl 1671 . (signed)  W. G. Mclvor,
Ootacamun pr . Superintendent, Government Chi i
July -| 5618 | 5710 | 5726 | 5660 | 5600 | 5732 | 5726 | 5686 | 5508 20 86 26 5 ’ pe ’ ent Chinchona Plantations,
Aug, -| 6632 57:48 57-06 5606 5618 5681 56-32 i 5642 5661 25 24 23 8
Sept. ,, -| 5686 | 5683 | 5613 | 5611 | 55683 | 5613 | 5596 i 5597 5540 22 390 23 7 STATEMENT showing the Expenditure on each of the Chinchona Plantations on the N ilgiris.
Oct. -| 6719 | 5036 | 6093 | 5916 | 5716 | 59110 | 5910 1 5512 | 6677 19 44 23 8
Nov. -| 5627 | 70923 | 5680 | 6110 | 5413 | 6148 | 5250 | 5602 | 4728 2 67 7 2 S“::;*g;::nt JPropagation | poqabetta Plan- | Neddivuttum Pykara Malakoondah
‘ d Nursery tation Plantation. Plantation. Plantati
Dec. -1 5885 | 7916 6716 | 6598 | 5599 | 54T 5371 5460 4961 - 39 Q 20 PARTICULARS. Establishment, Department. antation, Tonss
. - * X N 63- E - 68465 6504 5606 - 35 1 30
Jan. 1871 6564 | 7084 | 6577 75 | 6741 | 6536 l?go to| 187071 1861 to} 102071 ] 1860 t0 | 1qn0 7y | 1861 to 400671 1862 to 187071 1863 t0 | 1000 o0
Feb. - | 6568 68°18 61:54 6513 6143 67°11 64-71 6442 5546 - 656 3 2% 70. 1870. 1870. 1870. 1870. 1 1870, T
March ,, -« | 6465 7990 70-16 7157 5126 7587 53:08 60-06 53-68 - 74 3 28
— : : Ra. Rs, Rs. Rs. Ra, Rs. Rs. Re. Rs. Re, Re. Rs. Rs
ToTAL = - - . R _ _ . _ R _ _ 128 a1 | e 917 mmglﬂr:;t) -(includ- 65,057 | 8,120 | 35760 | 2,502 | 38,376 | 2,449 | 79,274 | 2,672 | 11,746 813 | 9,005 480 | 2,56,249
Buildings- - -| - - 1
Tool and store-rooms - - 13’549 2_:“ 20'2(;860 2_40 2;’445 438 3,;33 95| 3,083 55 64,075
Annual Mean- | 5975 | 6718 | 6188 | 6263 | 6748 | 6198 | 5815 | 5894 | 5410 - - - - Coolies’ quastors = | - . . 5 5| - 320 | - 3459
Felling - - -| - - - e 18 oo e 2140 so| 875| 170| 847
earin i - = - » - - - 4952 | -
g‘, i snd weeding - - 1,000 - 14098 | 2100 | 24782 | 2,520 | 16007 | 1240 10’229 05| 7 33?
W, G Mo ‘ ting - - - - - - - 9070 | 220 | 14975 | 240 | 6247 | 205| 4 ’
. G. Melvor, : Carriage of plan - - - 3,316 65 48 ’ - 4,508 551 35,580
Ootacamund, 1 April 1871. Supt.) Government Chinchona Plantationa. Plasting and shadi - - ¢ 869 105 | 1,664 25 781 51 10829
y ng| - - - - 6350 | 355 ) 6485 | 690 | 1885 1
Trenshing - .| - - - - 8,759 - 6,642 y 801 1,089 281 17021
Inclosing - . - - ’ ’ - 2,065 - 575 - 13,041
548} - 5,337 - 4.467 85 | 1825 20f 1080 - 13,
Do) ol o o Mo w) st s Ser|  so| dam| | isoss
- = - 798 20 3,800 - ’
: - -1 e 59| 2323 o0} ss08| mus| 7 ’ 1e81, - 17,003
‘ S R 3 ¢ e L '{,fli;g 138 | 1Lel4 19| 1066 33| 19,560
< -] 81 18 73| - 250 - 339 22 18| - 5| O il!,%gg
" car - - !_352 - 2.{10 50 2,676 86 390 70 205 8 8057
riage of bark. - - 1,230 - - - - 1:230
ToTaL - - - 65860 | 8,107 | 54498 | 2,836 |1,28,548 o7
s y y 5 28, 5,660 12,01,024 | 8,487 | 64,606 2,967 | 42,175 | 1,384 | 5,87,189
Ootacumund, 1 April 1871.
! (signed)  W. G. MeIvor,

Superintendent Gcvernment Chinchona Plantations. ©
—
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ORDER of the Madras Government thereon, 15th Moarch 1872.

THE above paper has been in great measure incorporated in the General Adminis-
tration Report for the Presidency. The Government will briefly note the leading points
in it. During the year 1870-71 the Superintendent of the Government Chinchona
Plantations and his staff were principally occupied with the conservancy of the existing
plantations, which require a moderate annual outlay in clearing and weeding, &c. The
Jonly extension made was on the Dodabetta Estate, where three thousand five hundred
plants of the new varieties of C. Calisaya were planted out on two acres of fresh land.

2. The total expenditure of the year appears, from the tabular statement in the
Appendix, to have been Rs. 29,490, against Rs. 45,106 in 1869-70, in which year con-
siderable additions were made to the plantations. The largest share of expenditure was
incurred at Neddivuttum.

3. All the plantations, except that at Mailkoondah, are in a thriving condition. The
older plants of the C. Officinalis variety have assumed a tree-like form, and some of the
finer plarilts of C. Succirubra are 30 feet high, with a circumference of stem of from 18
to 21 inches.

4. During the year 51,3521bs. of fresh bark were supplied to Mr. Broughton. The
bark is now being taken from the plants which were subjected to the mossing process,
in order to test the value of that experiment.

5. A large portion of the Report is devoted to an examination of the worth of chin-
chona-planting as an investment of private capital. The conclusion drawn by Mr.
Meclvor is, that although Indian-grown bark competes under great disadvantages in the
market with the indigenous American bark, success may be reasonably looked for in the
cultivation of chinchona in this country, if it is confined to the growth of the barks of
higher quality.

Enclosure 2, in No. 25.

From the Commissioner of the Nilgiris to the Chief Secretary to Government,
Ootacamund ; dated Ootacamund, 12th July 1872.

I HAVE the honour to submit Mr. McIvor’s report on the administration of the Chin-
chona Department during the official year 1871-72.

2. It is stated that the plantations have thriven during the year, notwithstanding
drought in the months of January, February, and March last.

3. Of the new varieties of chinchona, 900 of the Pitayensis, 1,000 of the Lanceolata
(C. Angustifolia), and 2,750 of the C. Calisaya, have been planted out on the Dodabetta
and Hooker plantations ; 12,213 of C. Pitayensis and 4,124 of C. Angustifolia have been
propagated, and 5,000 plants have been distributed to the public, and 44 ounces of seed.

4. Mr. Meclvor contemplates planting five acres of each of the new varieties during the
present monsoon, to complete the area intended to be appropriated to these varieties.

5. Mr. McIvor reports having furnished Mr. Broughton, the Government Quinologist,
with 35,072 lbs. of bark during the year for the manufacture of amorphous quinine. In
connection with this subject, he states “ that large quantities of amorphous alkaloids are
available in London at 3 d. per ounce in rolls,” and he suggests that our barks should be
bartered for them. Upon this propoeition Mr. Broughton, to whom I made a reference,
writes: “ The preparation which, in accordance with the instructions I received from the
Home Government, I have recommended for adoption in this country as an effective
febrifuge is amorphous in form ; but as it contains the whole alkaloids in the proportion
they are contained in the bark, it is nearly entirely susceptible of crystallisation. The
amorphous quinine, which Mr. McIvor states can be purchased at 3 d. per ounce in
England, is the refuse of the manufacture of the crystalline salts of the alkaloids, and
contains what refuse to crystallise. It therefore is a totally different substance to
that I am manufacturing from our red barks, and is more usually called in England

uinidine.”
1 The unsaleability and the accumulation of large stocks in the hands of manufacturers
is some testimony to its comparative uselessness in medicine.

Mr. Broughton proceeds to say that he understands this substance was tried some years
ago in the Madras Presidency, on account of its low price, before the introduction of the
cﬁinchona-plant to India, but was found ineffectual as a febrifuge, and its use was aban-
doned ; and remarks that our barks, containing an ounce of alkaloid in the pound, sold
for 2. 104d. a lb. in the London market, and hence, that the manufacturer gave that
price for an ounce of unmanufactured alkaloids, and therefore ceuld not manufacture the
real alkaloids at 3 d. per ounce. .

6. During the year under report 7,294} lbs. of bark were shipped to England for sale,
ind realised excellent prices. Mr, Mclvor appears not to be very sanguine as to the
‘ success

¢ small mossed bark * brought 2s. 6 d., an
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success of the chinchona plantations in a commercial point of view. He remarks that
{;ll);e Lfogdo]? market for qu}:pllmta hlS IéOt elastic, and that the consumption averages 1,411,636
8. of bark per annum, while the Government and privat i ’
maturity, will yield Y,e;rly 3,500,000 1bs of bark. - private plantations together, when at
The actual expenditure on the Chinchona Department during the year 1870-71 was
29,490 rupees, out of a Budget grant of 45,400 rupees. The expenditure in the year

under report }}as been 30,000 rupees, against a Budget grant of 34,337 rupees. This
small excess will not, it is hoped, be viewed with dissatisfaction.

REPORT on the Progress and Condition of the Government Chinchona Plantations
on the Nilgiris for the Official Year 1871-72.

THE early part of this year was most favourable for the growth of all varieties of chin-
chona, but the drought in December, J anuary, February, and March has been unusually
severe, and had a marked effect in retarding the growth of the younger plantations,
wln.le on the older plantations the effect was not so apparent. On the whole, the growth
during the year has been satisfactory. The older trees maintained during the whole
period luxuriant growth, with fine leading shoots. Where the trees have completely
covered 'f,lxe grgund, excluding the light from the surface of the soil, the growth has been
most rapid, as in such places a fine deposit of new soil yearly enriches the land by the
fall and decay of the leaves.

2. It has been found advisable to discontinue pruning, as when branches are removed
by the knife or saw they are apt to leave a scar on the stem.” OQur older trees have
already shown that pruning is much better to be left to nature, as when the lower branches
become shaded by the luxuriant lops their growth becomes weakly, and they ultimately die
and break off from the tree without leaving any scar or injury on the stem of the plant.

3. The largest plants of C. Succirubra average about 284 feet in height, with a cir-
cumference of stem, at one foot from the ground, of 30 inches. The largest plants of
C. Officinalis average 22 feet in height, with a circumference of stem of 164 inches at one
foot from the ground.

4f:h0f the new varieties of C. Pitayensis there have been permanently planted out
on the— ‘

Dodabetta plantation - - - - - . 500
Hooker o - - - - - - - 400

Of the new variety of C. Officinalis, termed Lanceolata, but now named Angustifolia, there
has been permanently planted out on the— '

Dodabetta plantation - . - - - - 300
Hooker » B (11)

and of the new varieties of Calisaya on the Neddiwattam plantations, 2,750.

5. The above forms the only new land planted during the year; other operations
being confined to filling up failures, keeping the plantations clean, opening drains, main-
taining roads and buildings.

6. The number of new species propagated during the year are as follow :—

C. Pitayensis - - - - - - - 12,213
C. Angustifolia (Lanceolata) - - - . 4,124

7. The number of plants distributed to the public is 5,000, and 44 ounces of seeds,

8. On the Hooker Estate a piece of fine well-sheltered land has been prep: d
which it is intended to plant five acres of each of the new varieties during tl?is g::s(;o(:f
This will complete the entire extent to be planted with the new varieties.

9. During the year 23,494 Ibs. of fresh trunk-bark of the first quality a.nd' 11,578 lbs.

of prunings have been supplied to Mr. Broughton, the Government Quj i ~
manufacture of amorphotﬂquuinihe. s ment Quinologist, for the

10. In July 1871, 3,1884 lbs., and in January 1872, 4,106 Ibs. of dry bark
warded to England for sale. Advice has been received of the sale ofr{he aﬁfrstv::)l:sif 011;
ment, from which we learn that « 0ld mossed succirabra bark » brought 2s. 3d. per Ib
for pharmaceutical ireparations, and 2s. 74, (i)er Ib. for the extraction of quinim; -pwhile.
8 | . “unmossed ” 25, 10 d. :
harmaceutical preparations. It is not stated what was realised fo: the? b‘:rkp:; Cl’b.(’)ﬂlf)iz:h f[?sr
his bark, however, contains by far the largest proportion of quinine, and thérefbrengoe;

not appear to have realised a price proportionate to its v

remark is that the mossed bar]l()s havlt)a l?rought the lowestap}ll'lii'e ; jtl?iosﬂilsr f:gt bvi'oréhy of

the altered appearance of the bark when subjected to the mossin mce‘;s aTg ue to

realised are, however, on the whole, most satisfactory, and leave nogd%ubt th @ prices

barks will shortly establish for themselves a position in the home market, 8¢ our Indian
279. L2
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11. We have now taken, by the mossing process, the entire bark from the stems o:
1,000 unseleoted C. Succirubra trees between eight and nine years of age, and find the
yield of dry bark to be 2,988 lbs., or nearly 3 lbs. of dry bark per tree. The bark was
taken at two periods ; about one-third being removed in the early part of 1871, and the
second portion of about two-thirds removed in October and November of the same year.
The bark was removed from the stems only from the ground to a height varying from
8 to 12 feet, according to the size of the trees. Thus the produce of bark has turned out
«much greater than we expected, and indicates the great productive powers of our chin-
chona plantations. It would thus appear that chinchona cultivation, under good manage-
ment, will prove a profitable investment, provided the market is not glutted by an
excessive supply, so as to cause the prices to fall too low to be remunerative. On the
Government chinchona plantations on the Nilgiris we may fairly estimate that we have at
least one million of healthy plunts which will attain maturity, and when the youngest of
these plants have reached nine years’ growth, we may safely calculate that the Govern-
ment plantations alone will produce at least 1,500,000 lbs. of bark annually, containin
on an average 6 per cent. of alkaloid, and that private plantations on the Nilgiris wil%
produce about 2,000,000 Ibs. of bark of a like quality. What effect this quantity of bark
may have on the market it is impossible to conceive. At present it would appear that the
quantity of bark above stated is more than sufficient to meet the demands of the whole world.

12. The exact quantities of Peruvian bark imported and exported into and from the
United Kingdom 1s somewhat difficult to ascertain, as bark has been duty-free since 1815.
Table I. in the Appendix, compiled by Mr. Money from the official returns, shows the
yearly imports and exports for 30 years, or from 1841 to 1871, with the official prices of bark
and quinine so far as they can be ascertained, the whole being complete from 1849 to 1871.

13. It will be observed, by a reference to this Table, that the reduction in the price of
quinine does not seem to have increased the consumption, and that the total quantity of
bark imported will scarcely average 1,411,636 lbs. per annum, while the average con-
sumption of the United Kingdom may be estimated at between five and six hundred
thousand pounds. The stock in hand in each year scems to have materially influenced
the imports of bark, thus indicating that South America can sugply any quantity of
bark the market will take, provided the price is sufficiently high to be remunerative.

14. The cost of mossing, removing, and drying the bark from the 1,000 C. Succirubra
trees above mentioned is as follows :—The first removal cost Rs. 41. 2 a., and the second
removal Rs.180. 11a. 4 p., or makiug a total of Rs.221. 13a. 4 p.; the quantity of bark
obtained being 2,988 Ibs. will give the cost per lb. of dry bark 1 anna and 2 pies, or 3} d.
per Ib., as the actual cost of labour of removing and drying the bark, exclusive of the
cost of superintendence. The cost will be somewhat diminished in the succeeding harvest,
as the same moss can be applied for an indefinite period of time, as the moss, when once
put on, grows and increases as well as the trees.

15. A disadvantage of the mossing process, especially when viewed in connection with
the manufacture of alkaloids here, is that it necessitates the bark being taken during the
months of April and May, the early part of June, and in October and November only.
This throws at one time upon the hands of the Government Quinologist a larger quantity
of bark than he is able to manufacture.

16. Mr. Broughton estimates that 20,000 lbs. of dry trunk-bark, similar to that sold in
England for 2s. 10d. perlb., will be required for the manufacture of 800lbs. of
« amorphous quinine.” " In Europe the value of bark is cstimated by the quantity of
crystallisable alkaloid it contains, as there orly crystallised alkaloids command a sale,
while amorphous alkaloids are of little value, and large stocks have accumulated in that
country. In India, however, the amorphous alkaloids are considered to be quite as
effective as crystallised alkaloids., It therefore appears desirable that we should forward
our barks for sale in the London market, and Wit’il the proceeds therefrom purchase what
quantity of amorphous alkaloids we may require. I learn from Messrs. Howard & Sons,
quinine manufacturers, Stratford, London, that they can supply ¢ amorphous quinine ”
at 3d. per oz. in rol]q. Thus 20,000 lbs. of bark at 2s. 6 d. net in the London market
will give a sum sufficient to purchase 12,500 lbs, of amorphous quinine ; and as 800 lbs
of amorphous quinine can only be-produced from that quantity of bark when manufac-
tured here, it would appear to be greatly to the benefit of the plantations to dispose of
the bark in the home market, and to purchase there such quantities of amorphous alkaloid
as may be required for the use of the hospitals in this country.

17, Owing to the re('luct.ion of the establishment in the Chinchona Department it was
found impossible to maintain a correct meteorological register ; the usual meteorological
tables, therefore, are not appended to this report. ‘

18. The tea plantation has not been further extended, but a considerable nursery of tea-
cuttings of the indigenous Assam, hybrid, and Chinese varieties have been formed.
During the year 300 lbs. of fresh tea-leaves have been supplied to Captain Jennings.

19. A Table of the expenditure incurred on the plantations from 1860 to 31st March
1872 is appended.

(signed) w. G. Mclvor,

. - Superintendent Government Chinchona Plantation.
Coimbatore, 24 May 1872,
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showing the Imports and Exports of Chinchona Bark to and from the United

TABLE
Kingdom from 1841 to 1871. -
[ ]
' D @ N .
) g o] MEE® v ] A © . .
'E o ﬁ-ﬁ G%E g°§ é f g_ £ § % Five Years’ Averages
'8 s gj o SES s 8 g §. = 5 25 | voart of
vas| 3 | 85| SE |T2EE, | » > 31 A | gn | gy | TRy B
3 33 gg '_S'E ::; §‘ E ] Eé § § gg :0;5 Home Consumption, ®
2 LS o w =
£ | #5822 |8&3Ea| &R | &2 N & | Bz | E<
1. 2. 3. 4. 5. 6. 7. 8. 9. 10. 1. 12.
s d. e d.| & d £.
1841 -| 16 - - - 715,724 | 210,112 | 220,152 -~ 19,040 - 80,000 |
Imports - - | 290,981
1842 -| 16 - - - 640,471 | 126,000 | 406,560 - 280,560 - 164,000 | | PO 4
. Exports - - | 857,862
1843 -| 18 - - - 303,608 | 812,098 | 450,688 - 187760 | 22,000 - P '
Home consump- 56,213
1844 -] 16 -| - - 109,725 | 236,880 | 255,024 - | 18144 - | sa000 || EOe e e,
1845 - 12 6] - - 35,368 | 568,796 | 447,888 | 120,848 - 278,000 -
1848 -| 12 6 - - 100,000 | 739,312 | 433,888 | 305,424 - - 1,000
1847 -| 12 8] - - 206,964 | 768,544 | 781,088 - 19544 | 28000| - ||Imports - | 740,400
1848 -| 13 9| - - 175,060 | 276,416 | 288,064 - 11,648 - 464,000 | (Exports - - | 491,940
- - - ‘| | Home consump- | 108,460
1849 -| 16 - - 55,852 | 737,744 | 407,568 | 330,176 3,000 11 " ion per annum.
1850 -| 15 -] 2 6| 8 ~ 277,568 | 1,180,032 | 549,136 | 630,806 - 440,000 -
1851 -| 18 ~] 2 6 | 3 - 800,000 | 1,237,936 | 429,184 | 808,752 - - 666,000
1852 -] O 9|2 6 | 3 - 1,151,165 | 2,039,072 | 1,130,304 | 908,768 - 136,000 ] - Imports - - | 1,903,328
1868 -| 8 -1 26| 3 - 1,602,346 | 1,542,464 | 1,526,672 15,792 - - 961,000 | ) Exports - - | 1,305,741
1854 -| O -] ¢ 6 | 2 6. 1160551 | 2,063,952 | 1,584,352 | 579,600 - 260,000 - Home consump-| 457,587
tion per annum.
1855 -| 8 8| 3 4} 2 44| 1,282,564 | 25332168 | 1,858,192 | 675,024 - 630,000 -
1856 -| 7 2] 2 - | 2 - | 1,500,000 | 8,000,076 | 1,097,152 | 1,008,824 - | 1,178,000 -
1857 -| 6 2| 110}| 110}| 2992842 | 2,380,112 | 1,078,000 | 1,302,112 - 468,000 - Imports - - | 1012422
1858 -] 510] 2 23| 2 23| 39,798,972 | 2,003,120 | 1,200,760 | 708,360 _ 91,000 _ Exports - - | 1,281,440
- k 9,996, - . = Home consump- | 500,982
1859 510 2 84| 2 83| 8,996,350 | 1,067,138 | 1,324,176 257,040 345,000 | | Fome consmp.
1860 -] 8 -| 8 1] 8 1 | 8238328 | 1,020,768 | 1,358,118 - |s937,344 - 892,000
1861 -| 6 6| 2 8 | 2 8 | 2400000 | 1,397,424 | 1,056,884 | 341,040 - - 614,000
1862 -| 7 -1 16 | 1 6 | 223309 |1,997,208 | 1,174,320 | 822,976 - - 14,000 | | Imports - - 2,011,341
1863 -] 6 4| 1 - | 1 - | 2508734 | 9,641,068 | 1,264,704 | 1,377,264 - 640,000 - Exports - - | 1,283,699
1864 - 5 9| 1 13| 1 13| 8,358,357 | 2,282,896 | 1,279,488 | 1,003,408 - 271,000 - Home consump- | 527,641
tion per annum,
865 -| &6 2] 1 o3| 1 23! 8834124 | 1,787,120 | 1,843,600 | 93,520 - - {274,000 d
1866 - &6 -| 1 & | 1 5 | 8,400,000 | 1,545264 | 1,274,672 | 270,692 - - €6,000
1867 ~| 4 o] 1 83| 1 53| 8,124,874 | 1,005,760 | 1,490,270 - (484,512 - |606,000 | [ Imports - .| 1,611,389
1868 -| 4 8| 1 9 | 1 9 | 2004644 |1,712368 | 1,874,432 - |162,084 | 101,000 - LExports - -]1,585670
1869 -| 6 9] 1 8%| 1 83| 1,386,862 | 1,257,984 | 1,757,056 - |499,072 - |854,000 || Home consump- | 545,718
tion per annum, | °
1870 -| 6 3| 1 83| 1 8% 342,072 | 2,535,568 | 1,431,020 | 1,103,648 - 924,000 - K
1871 -| 8 - 2 24| 2 N 900,000 | 2,547,776 | 2,026,192 | 521,684 - - -
~
[

Coimbatore, 24 May 1878.]
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SANCTIONED ESTIMATE, Results of Expenditure, and Qutturn of the Governme
Chinchona Plantations, for the Year 1871-72,

L ]
. . !
* . Supex;n(t)t;r;dcnt Prop}?g:.:u;nund Dodabetta Neddiwattam Pykara Mailkoondah
. and Diice ursery Plauntation. Plantation. Plantation. Plantation. | Tota
Establishment. | Department. Total "
PARTICULARS. ) : . " _ Expen
° g ;é g '?, g ;é .E ;é % '§ § ;-g Estimate, ure.
S0 Es| £ Bg| 2| Eg| 2| 28| 2| Bs| £ | B
41451 & | H2) B | d2| & | 83| & | &2 & | &2
Rs. Rs. Rs. Ra. Rs. Rs. Rs. Rs. Rs. Ras. Rs. | Rs. Rs. Rs,
Establishment, including sala-| 8,012 ) 8,023 } 1,982 | 2,135 ] 1,860 | 1,891 | 2,882 2,729 1 1,020 937 166 120 § 15,912 | 15,8%
ries. - - - -
Buildings - - - - - - 2560 125 300 100 350 150 100 125 -, - 1,000 S50
Tool and store-rooms - - - - - - 156 15 25 24 15 8 - - 55 Y
Coolies’ quarters - - - - - - - - - 125 121 50 13 - - 175 1
Felling - - - - - - ~ - - - 50 - 50 40 - - 100 «
Cleearing and weeding - - - - 40 - 4,000 | 8461 [ 4,000 | 3,090 { 2,000 | 2,190 147 147 | 10,187 8,807
Pitting - - - - - - - - 5060 360 500 370 300 1756 - - 1,300 208
Carriage of plants - - - - - - 50 35 50 30 25 10 - - 125 n
Planting and shading - . - - - - 200 180 200 174 76 85 - - 475 418
Road-making - ~ - - - - - 50 20 50 - 50 - - - 150 20
Tools - =~ - - =] - - - 72] 100| 100] 200| 125) 100 0| - - 400 849
Contingencies -~ = - - 200 100 200 10 200 186 200 61 200 40 163 - 1,163 »?
Clothing - - =~ - 30 20 20 13 2 | - 20 20 10 - - - 100 [
Various - - - - - - 25 - 500 310 500 430 300 200 - - 1,325 o
Collection of bark - - - - - - 500 57 1000 | 1220 - 2| - - 1,500 | 1,%8
(&lﬂ’l.&ge of - - - - - - - - 150 94 - \ - - - 150 [
ossing trees - - =| - | = - - - - Y o500 - - ‘ - i - 2500 | -
TOTAL - - Rs. | 8,242 ! 8,148 | 2,517 | 2,355 | 8,205 | 6,715 |12,842 | 8647 | 4,295 | 3873 | 466 l 267 | 36,757 | 30,008
Estimated Outturn of 1871-72, R &P
35,072 1bs, Chinchona fresh bark supplied to Government Quinologists, at 4 annas perlb, - - . « .« . e = 8,768 - ~
7,394} ,, o dry bark shipped for sale in England, at 1 rupeeperlb. « . =« < .+ . . . . = 7904 8 -
“ ” seeds distributed gratuitously, at 4 annas per os. L . S 11 = =
5000 , , plants,at2piesesch - - . < = = o~ o o o o L . . .. 53 1 4
Sale of tools e e e e e e e e e e e e e e e e . 70 - -
-—-—-‘———“
ToraL - - = - Re.| 16186 ® 4

Ootacamund, 31 March 1872.

STATEMENT of Expenditure (187 1-72) of the Government Chinchona Plantations on the Nilgiris.

Superintendent Propagation
aad Ofien ad %‘,‘fmry Dodabetta Plax. Neddiwattam prykara Mailkoondah
! N
PARTICULARS. Eata ment. Department. antation antation, Plantation. roran
. ) ¥ 7
1860 to 1861 to
1871-72. 1871-72. 1860 to 1861 to 1862 to 1863
1871, 187071 72 1a70.91, [1870-72] 0 0 11e71.70.) J o0 2 187172, 1869 0| 171.78.
Rs. |- Rs Re. Rs. Rs R R
blishment, | rsa ¥ 3 ., 8. s, Ra. Res. Rs. Rs. Rs. Re,
Emﬁes’ oy ent, sala h177 | 8,023 § 38,262 { 2,185{ 40825 | 1,801 ] 81946 2,720 ] 12,650 937 ] 9,485 120 | 2,732,000
Boildings . - - - 14,098 125 | 20,521 100] 2
) 2,865 150 | 3,458 125 3,188 - 95
'lt;gzlﬁi:;i storr:;:ooms - - - - 660 15 1,604 24 885 8 820 - 6;,,:“
~Folling quarters - - - - - 1:223 - 4,119 121 ] 2,220 13 545 - 8,611
g - - - - - - - 8 - 9,227 - 7,536 0] 4952 -
gliet:ﬁng and weeding - - 1,000 - 16138 | 8461 | 27302 | 3,000] 17,247 | 2,100 | 11,044 147 ] 81,00
ng olats - - - - 9,200 | 360] 15215 870 ] 6,452 175 | 4,628 - 86,485
Camphngse f,”i“ - - - - - 3,380 5] 4974 30 ] 1,689 10 786 - 10,
. dﬂ%m shadi ~ - - - 6,714 180 7,175 174} 2,018 e | 1,117 - 17,
Trenlnclosin g - - - - - - 8,759 - 6,642 ~ 2,065 - 575 - 1
o - - 548 - 5,337 - 4,552 - 1,845 - 1,080 - 1
Tmoob- aking -~ - - - - - 7,120 20 5,157 - 9,441 - 2,31 - 18]
oole cien - - 494 2] 4901 100] 5827 125] 8,800 50 | 1,98 - 17,440
ntingencies . - 781 100 | 2,413 10 571 16| 97,768 61] 1,833 4] 1,104 - 19,984
. Bxcavating . - - - 172 - 1,094 - 1,185 - - - - - 9,990
?:;hmg- - 149 20 352 13 250 - 861 20 158 - 85 - 1,99
Ao e - - - - 2,260 810 2,662 430 460 200 303 - 6971
ction of bark - - - - - - 57 616 | 1,220 - 20 - - 1,018
Carriage of do, - - - - - -, - 614 94 - - - - "3
. i
~ Toran - - Re. | 74,067 | 8143 57,994 | 2,355]1,84,220 | 6,715 | 2,10411 | 8647 ] 67663 3,873 ] 43,500 267 8,17,1“""_-
O

(a}
. Ootacamund, 1 April 1872.

-
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ORDER of the Madras Government thereon, 20th August 1872.

THE above papers relate to the working of the Chinchona Department during the
official year 1871-72. The unusual drought during December and three following
months Kad the effect of retarding the growth of the young plants, but the older trees
f\‘vere not seriously affected, and, on the whole, the progress may be regarded as satis-
actory.

2. Operations were restricted, in a great measure, to conservancy; it having heer
decided that attention should be directed to the propagation of new varieties exclusively,
the extensions were necessarily limited. Of the new varieties of Cinckona Pitayensis, 900
seedlings were planted out, and 12,213 propagated. Of C. Angustifolia (Lanceolata),
the number planted amounted to 1,000, and the number propagated to 4,124, whilst
2,750 plants of C. Calisaya have been added to the Neddiwattam plantation. During
the present season the area allotted to each of the above three new species, namely, five
acres, will be completely planted up, 15 acres of land on the Hooker Estate having been
prepared for the purpose.

The number of plants distributed to the public was 5,000, against 602 in the previous
year. The effect of discontinuing pruning should be carefully noted.

3. The total expenditure was slightly in excess of that for the previous year, namely,
30,000 rupees, against 29,490 rupees; but the cessation of operations on the Mailkoondah
Estate having led to a reduction of expenditure on that estate to one-fifth of the sum laid
out in the previous year, the working expenses of the other estates were really consider-
ably heavier than in the preceding year. The excess appears to have been in the item
« weeding and clearing” on the Dodabetta and Pykara estates. This point should have been
noticed in the report. As the census of the trees will, it is presumed, be completed
shortly, the superintendent will no doubt be in a position soon to submit his proposals
regarding the allotment of a fixed sum per acre for working charges, as directed in para-
graph 4, G. O., 8th June 1871, No. 1,011. The total expenditure on the Government
chinchona plantations, from the commencement in 1860 up to the end of March last, is
stated to have amounted to 617,194 rupees.

4. The *value of the bark supplied to the Government Quinologist and shipped to
England for sale during the year under report is estimated at a little over 16,000 rupees,
or rather more than half the year’s outlay.

5. A first consignment of 7,294} Ibs. of dry bark was dispatched to England for sale,
and realised satisfgalétor prices, varying from 2s. 3d. perlb. to 2s. 10d. per lb.; it is
noteworthy, however, that the “ unmossed ” bark, contrarﬁ to Mr. Mclvor’s expectations,
fetched a higher price than the “mossed ”—a result which is attributed by him to the
altered appearance of the bark, owing to its having been subjected to the mossing process ;
it would, of course, be premature to pass any judgment until the qualities of each descrip-
tion of bark have been thoroughly tested by further experiments. The comparative
advantages of the coppicing and mossing methods have still to be ascertained.

6. The Government Quinologist was supplied with 2,349 lbs. of fresh trunk-bark of
the first quality and 11,578 lbs. of prunings for the manufacture of amorphous quinine.
From paragraph 5 of the Commissioner’s letter, it appears that Mr. McIvor is altogether
mistaken in supposing that the so-called amorphous quinine, ﬁrocumble in the home
market at 3 d. per oz. in rolls, is identical with the substance w ich is now being manu-
factured by Mr. Broughton under that name, and which, as Mr. Broughton explains, is
amorphous in form only, but contains the whole alkaloids in the proportion in which they
exist in the bark, whilst the article to which Mr. McIvor refers is the refuse of the
manufacture of the crystalline salts.

7. 1t is eatisfactory to learn that the yield of dry bark obtained from the mossed Suc-
cirubra trees averaged about 3 lbs. per tree, or half-pound in excess of Mr. McIvor’s estimate
(vide paragra.’fh 8 of the Report for 1870-71, wherein a special report on the subject is
promised). The effects of the mossing process on the proportion of alkaloids as well as on
the weight of bark yielded will be ascertained by experiments.

8. The rest of the report is devoted to an examination of the effect which will be pro-
duced upon the home market by the influx of the bark produced on the Nilgiri plantations
Government and private combined), which Mr. McIvor estimates to be capable of pro-
ucing 3,500,000 1bs. of bark annually. The result at which Mr. McIvor arrives, on a
consideration of the data afforded by a table, showing the imports and exports of Peruvian
bark to and from the United Kingdom for a period of 30 years from 1841 to 1871, is that
South America is equal to any demand that is likely to arise, provided the price is suffi-
ciently high to be remunerative. The success of chinchona cultivation, as a commercial
:Eec ation, is, however, not a question which can influence the Government action, as
heir avowed object is to provide an abundant supply of the febrifuge at a rate so ch:aap

a8 to be within the means of the population at large, and not to enter.into competition
with private growers. P

9. Before sanctioning the discontinuance of the meteorolo.

. ical i i
appear to have been made hitherto at Neddiwattam and thegllgztai?s:fv&tggznSVhtlﬁl;
279. L 4 - .

Government



84 CORRESPONDENCE RELATING TO

Government desire to be informed, in greater .(le.tail, how the reduction of the establist
nent in the Chinchona Department renders it impossible to maintain a correct registe
The rainfall should at least be registered.

10. The price at which the produce of the Government tea plantation is handed ove
;0 Captain J ennings does not appear to have been communicated to Government.

Enclosure 3, in No. 25.

From the Commissioner of the N ilgiris to the Secretary to Gove.rnment, Revenue De-
partment, Fort St. George; dated Ootacamund, 20th April 1871, No. 30.

IN continuation of my letter, No. 20, in reply to G. O., 7th February 1871, No. 24¢
[ have the honour to report that, from inquiries I have made, I see no prospect whateve
of being able at present to effect a sale on reasonable terms of the Pycarah and Mail
:oondah_ chinchona plantations. I here note the receipt of Government Proceedings o
27th ul_tlmo, No. 411, with Messrs. Money and Wauchope’s proposal to lease the Pycaral
plantat;on, which, up to the end of March 1870, had cost Rs. 64,696. The Mailkoondal
plantation had cost Rs. 42,175 up to the same date.

. 2. Since the' Goven}meyt Proceedings under reply were passed, certain circumstance.
ave come to light vyhlch induce me to urge Government to reconsider their order to sell
the Pycarah plantation and the lower estate at Mailkoondah.

) I Thou§h the survey of the Government chinchona plantations was ordered long ago,
it is only lately that I have received plans of those at Pycarah and Mailkoondah, and I
find the area by survey-measurement as foliows ‘—

Acres.

P carah - - - fWOOd Estate - - - - - 09°65

yeara | Hooker Estate - - - - .)14633
21598 *

: 1 Upper Estate - - - - - 18:36

Mallkqondah B B {Lower ditto - - - - . -| e3.00

40°28

Hitherto, accepting the estimate given by the superin tendent, I have considered the ares
to be as follows:—

Acres.

. R _ fWood Estate - - - - - 128

Pycarah | Hooker Estate - - - - - 172
300

Mailkooudah - - Upper and Lower - - - - 75

Making every allowance for the fact that the Survey Department go strictly by base-
measurement, while Mr. McIvor estimates the area by the number of trees planted on the
surface of the ground, which, to use a common simile, may be like the roof of a house
while the survey-plan represents the floor, I was not prepared for a difference of nearly
100 per cent. in_the Wood Estate. There cannot, I am assured, be any mistake in the
survey-plan, and even 3f the slope of the ground were 1in 2 all over (which is not so
at Pycarah), Captain Sargeaunt affirms that the difference would only be 118 per cent.
in favour of surface-measurement. There must, therefore, be some mistake in the
number pf the trees flanted, or they must be planted at less intervals apart than 7 x 7,
as I am informed. 1 have called upon Mr. McIvor to explain the difference and count
the trees. When I zet the plans of the Dodabetta™ and {:T eddivattum plantations, there
may be a considerable deficiency of area (as measured by the Survey Department) in
them also, so that, even including Pycarah and the Upper and Lower estates at Mail-
koondah, we may fall considerably short of 1,200 acrest of chinchona by survey-compu-
tation.

II. Since the return of Messrs. Broughton and MecIvor from Ben al, I learn that
whatever difference of opinion may exist as to the exact extent to which the Govern-
ment chinchona plantations in Bengal are affecteq by canker, there can be no doubt that

they

* Dodabetts area has just been furnished me by the Burvey officer ; it is 312:35 acres Up to 31st

March 1869 it was held to be 413 acres—see Superj A ice 3
graph 16, Proceedings of Government, 5th Augusf lgggeri&i:ngg Administration Report for 1868-69, p

+ The limit originaliy fixed by the Secretary of State for chinchona cultivation here.
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they are suffering more or less from the disease, and that their condition is not entirely
satisfactory. :

For these two reasons, and considering that we do not yet know what amount of febrifuge
the Government will require, nor even what quantity an acre of chinchona will yield, I
submit that it would be improvident of Government to part either with the Pycarah plan-
tation, or with the Lower estate at Mailkoondah.

3. I have considered the expediency of fencing the estates, as suggested by Govern-
ment, and cannot recommend that course. If you will refer to Proceedings of Govern2
ment, No. 265, 20th June 1867, and paragraph 22 of the Superintendent’s Annual
Report, you will see that the Wood estate was fenced round in 1866-67. What now
remains of the fence is utterly,useless against animals. The fact is, I do not believe that
any permanent fence worthy of the name could be made on such ground, except with
posts and wire, which would run up the cost to a sum out of 2ll proportion to the necessi-
ties of the case.

. 4. The elk, no doubt, do considerable damage to condamineas untii the top-shoots of
the young tree get out of their reach; but as far as I can learn from a personal examina-
tion of the plantation, and from Mr. Dawson’s experience, the elk do not perceptible
damage to the succirubras. On the Wood estate the assistant superintendent intorms
me that there are only 19,000 condamineas; of the rest, 86,306 are succirubras, and
2,414 are micranthas; total, 107,720. On the Hooker estate there are 37,565 conda-
mineas; of the rest, 96,598 are succirubras, and 10,317 are micranthas; total, 144,480,

Moreover, of these condamineas, a good number have attained a height out of reach of
?'Ik. I submit, therefore, that there is no necessity to go to the expense of a permanent
ence.

5. I apprehend the Government desire to make some sensible reduction in the annual
expenditure under the head of chinchona, and I think this may ecasily be achieved
without the sale of any plantation, except the Upper estate at Mailkoondah, which is
utterly worthless to Government as a chinchona plantation.*

6. You will refer to G, O., 29th November 1869, No. 3,065, and observe that on the
budget estimate for 1870-71, I recommended a reduction of 10,274 rupees, and that the
Government did not deem it safe to cut down the estimate to that extent, but reduced it
by 6,192 rupees, leaving the total allotment for the year 45,400 rupees. When the
superintendent sent in hus estimate for 1871-72 for 39,100 rupees, I did not like to sug-
gest a reduction, because the estimate so far fell in with my vicws as to exhibit a con-
siderable decrease as compared with that for the previous year, and because I gathered
from the Government proceedings on the 1870-71 budget, that they considered the chin-
chona plantations still somewhat in an experimental stage ; and to ensure complete success
they were disposed to have the estates managed on the “ high cultivation” system, which
demanded a moret than liberal grant for working charges.

7. I am, however, still of opinion, not only that the budget for 1870-71} could have
been reduced by 10,274 rupees, as I suggested, but also that the budget for 1871-72
can be reduced to a figure below 39,100 rupees without imperilling the success of the
plantations.

8. The sum assigned to the Assistant Superintendent of Neddivattum and Pycarah for
last year’s expenditure was as follows:—

Neddivattum.
Rs. R
1 Assistant Superintendent - - 150 X 12 = 1,800
1 Overseer - - - - - 50 x 12 = 600
45 Gardeners,at 7 - - - - 815 x 12 = 3,780
: 8,655
Pycarah.
1 Overseer, at 70 x 12 = - - - - - 840
30 Gardeners, at 7, 210 x 12 = - - - - 2,520
300 acres, at § per acre - - - - - - 1,650
—! 5,010
Rs. | 18,665
e ————

Hitherto

© It may even now or by-and-by have & certain value to somebody : in th

the ground cleare’d, and there is a large quantity of iron roofing and bui)Id’ixlxg m::::;:lfg;e:fl:l aiebl;?n felled
+ Mr. Mclvor’s letter, November 1869, No, 121, in Government Proceedings on the 1870-7‘1 budsesé
1 Mr. Mclvor, in his letter, dated 17th Agnl 1871 (enclosed), says that the expenditure for ¥§7b-71

will not, he beli d 31 ; in hi : .
il not. b reed : ieves, exceed 31,000 rupees ; but he adds that in his anxiety to economise, the plantations

" 279. M
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Hitherto, Neddivattum and Pycarah have been estimated to be 750 acres.* Aas Pyca

Neddivattum 450 by survey-measurement, is found to be -

men

- - 215°98 acres

It is probable that Neddivattum will be found to be sbout - - 350
56598
Say, in round numbers - - - - 1 570

~am told by practical planters, that in their opinion, omitting all superintendence,
of 10 rupees an acre is sufficient to keep down weeds, repair roads and drains, &c.,
ates on the Nilgiris. Where, therefore, 2 %

1ona-trees of five, six, and seven years of age,
ufficient. ‘

‘opose, therefore, a budg

ng charges of each estate, calculated at the rate of 10 rupees an acre, part of such
o be appropriated to the maintenance of a permanent staff of gardeners on eash

On this principle, I think the estimate for 1871-72 susceptible of reduction from

0 to 28,286 rupees, as follows :—

reat portion of the estate is under
infer that 10 rupees an acre is more

oet for 1871-72, on the principle of allotting a sum for the

1 Superiutendent - - - - - 600 x 12

Ditto travelling allowance, 3 rupees a day

1 Deputy Superintendent, as per contract -

i Office Manager - - - - - 60 x 12

2 Propagators - - - - - 10x

2 Peons for Chinchona Superintendent,
at & - - - - - -8x

Neddivattum and Pycarah (say 570 acres).

1 Assistant Superintendent - - - 176 x 12 =
1 Overseer, Pycarah - - - - 70 x 12
1 Overseer, Neddivattum - - - Bdux1le =
2 Peons at 7 - - - - - 7X2x 12

Working charges, at 10 rupees an acre -

Dodabetta (312°35 acres).

2 X 12

2 X 12

1 Overseer - - - - - - 70%x12
2 Maistries - - - - - 12 X 2 x 12
Working charges - - - - - 313x10

Saderward and contingencies
Peons and clothing - \l

As per original
Carriage of chinchona-bark J esltlen;!llt_e'lgor

Repairs of buildings -

Tea Plantation and Fish,

5 Gardeners at - - - - -

- 7Tx 12
Fish experiments - - - - - -
Botanical Gardens.
Government donation in aid - - 100 X 12
1 Apprentice - - - - - 20x 12 =
2 ditto 7} rupees each - - 15 x 12

=z
| :

= 420
- 120

= 1,200

= 180

Rs
= 6,000

= 1,100
= 1,742
= 720
= 240

= 192

9,094

2,100
= 840
600

168

= 5,700
0,408

= 840
= 88
= 3,180

4,268
1,216

100
150
1,000

2,466

540

240

1,820

Rs. | 28,788

11. I propose
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11. I propose expending no more money on the lower estate at Mailkoondah, but
leaving it, by way of experiment, to grow up as a chinchona forest. 1 propose advertising
for sale the upper estate at Mailkoondah, and parting with it for what it will fetch, Az
in future propagation is to be confined to new varieties, of which no more than five acres
of each variety are to be planted, two propagators will, in my opinion, be sufficient. Now
that Mr. Mclvor has been relieved of the charge of the Botanical Gardens, and the Doda-
betta plantation has been planted up, I think the gervices of an assistant superintendent,
in addition to an overseer, unnecessary for Dodabetta.

I have struck out 1,500 rupees for collection of bark, as, in my opinion, that work can be
done by the permanent staff of gardeners on the estates.

12. .After coming to an independent conclusion on the estimate from a personal inspec-
tion of the plantations, and from inquiries from planters, I thought it best to gend the
estimate to Mr. McIvor, in order that he might go carefully into the question, and submit
his views for the consideration of Government. He has kindly done so, and I enclose
his letter, No. 7, of the 17th instant.

13. I should be sorry to imperil the success of our plantations, which, as I have
repeatedly pointed out, do Mr. McIvor great credit. If it be thought that an allotment
of 10 rupees an acre is insufficient for working charges minus supervision, then make it 12
rupees, or even more ; but I submit that the time has arrived when the annual estimates of

the superintendent should be framed on some fixed principle, in the interests of economy.

From the Superintendent of the Government Chinchona Plantations, to the Commissioner
of the Nilgiris; dated Ootacamund, 17th April 1871, No. 7.

1 mAVE the honour to acknowledge the receipt of your letter, No. 21, of the 14th
instant, in which you are good enough to ask my opinion on a budget estimate for the
chinchona plantations for 1871-72, which you intend submitting to Government.

2. 1 would respectfully bring to your notice that you submitted my estimate for the
chinchona plantations and Botanical Gardens on 19th October 1870, and that the Govern-
ment, in their proceedings in the Revenue Department, dated 4th January 1871, No. 8,
approved of that estimate.

3. The Government, in paragraph 9 of their Order of the 7th February, No. 249, to which
you refer, desire the reduction of expenditure on the chinchona plantations by the sale of
or, if this cannot be effected, the abandonment of the Mailkoondah and Pycarah planta-
tions, and not, as I understand, by working the plantatious the Government at present
intend to retain with an insufficient sum.

4. I havenot yet disbursed all charges for the past official year, but, in round numbers,
the actual expenditure for 1870-71 in"the chinchona department and Botanical Gardens
does not exceed 31,000 rupees.

5. The financial difficulties of the State and your urgent desire to reduce the expendi-
ture caused me, during the past year, to avoid incurring any expense but that which was
indispensable for the preservation of the plantations. The report also of Mr. Clark, the
acting superintendent of the Bengal Chinchona Plantations, led me to believe that great
success had been attained there without the high system of cultivation which I had pre-
viously pursued. Under these circumstances, 1 greatly reduced the labour employed in
cultivation, and the result is that the young plants suffered considerably during the dry
season, and to preserve and replace them will necgssitate a higher standard of cultivation,
and consequently a greater expenditure during the present year. If this is not done we
ghall lose, during next dry season, from a guarter toa third of the entire number of plants
on our plantations. The opportunity 1 have lqtely had of inspecting the Government
chinchona plantations in Bengal has also considerably modified my views as to the
possibility of successfully working a plantation with rough cultivation. By far the

eatest number of our chinchona plants are yet young, and consequently liable to be
g:stroyed by being overgrown by weeds. It requires a growth of from four to six years
(according to the species) to place chinchona plants beyond injury, and when young
chinchona plants are choked by weeds during the monsoon, many die out during the

season, and such plants as survive make slender and unsatisfactory growth. Apart
from these disadvantages a great danger exists of plantations covered with weeds being
entirely destroyed by fire during the dry weather. On your estimate our plantation
cannot possibly be kept clean.

6. In my estimate, as sanctioned by Government, the sum of 1,500 rupees is entered
for the col{ection of bark; you have struck out this item ; and as the present time is the
most favourable for gathering bark, I will feel obliged by your being so good as to inform
me if it is your intention to discontinue the collection of bark,

7. 1 am dee ly interested in the success of the Government chinchona plantations on
the Nilgiri Hills, and view with alarm the system of cultivation you advocate with refer-
ence to this national undertaking, especially now when it is so closely approaching its full

270, M2 development,
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development, and all the heavy expenditure has been incurred. Nevertheless, whatever
sum the Government may consider 1t advisable to expend on the chinchona plantations, I
shall endeavour to apply to the best possible advantage. During 1872-73 a reduction in
the expenditure could be made without injury to the plantations.

ORDER of the Madras Government thereon, 8th June 1871.

I~ proceedings of the 7th February last the Commissioner was desired to endeavour to
effect a saving in the budget of the current year, which was 39,100 rupees, the estimate
of last year having been 45,400 rupees, and the actual expenditure of the preceding year
{1869-70) having been 47,055 rupees. The chief means suggested were the sale of the
Mailkoondah and Pycarah plantations, which, it was stated, would still leave 825 acres
planted for State purposes; or, failing this, the abandonment of the upper portion of the
Mallkoondah plantation, and the filling-up of the lower portion with cEinchonas, fencing
}t anfcl the Pycarah tract, and allowing them to grow up as natural chinchona copse or

orest.

2. The present letter of the Commissioner is in reply to this reference. Mr. Breeks
despairs of finding purchasers for the estates or reasonable terms, and as the lately com-
pleted survey shows that the acreage of the whole of the plantations is considerably
below their hitherto supposed extent, and the accounts given by Mr. McIvor and Mr.
Broughton of the condition of the Bengal plantations is very unfavourable, he deprecates
parting with more than the upper portion of Mailkoondah.

3. The Governor in Council concurs in this view, which, moreover, is in general
accordance with the opinion of the Secretary of State in his recent despatch, above
recorded. His Excellency observes that the upper portion of Mailkoondah is altogethex
useless as a chinchona plantation. It should be sold if possible. Meanwhile, he would
retain Pycarah on the present system, and turn the lower plantation at Mailkoondah
into a wild chinchona-wood, as an experiment, making proper provision for fencing or
watching.

4. Mr. Brecks, it is observed, considers that the budget estimate may be reduced to
28,286 rupees from 39,100 rupees, or by rather more than 10,000 rupees. The chief
alteration whereby this result is attained 1s the substitution of a fixed rate (10 rupees per
acre) for working expenses. Mr. Breeks has fixed this sum on the advice of ¢ practical
planters.” On the other hand, the Government have the assurance of Mr. McIvor, who
has managed the plantations from their commencement, and who has witnessed the results
of the management of the chinchona on economical principles in Bengal, that this sum
will not suffice ; that even with an expenditure of 31,000 rupées last year, the plantations
have suftered ; and that if a higher standard of cultivation he not adopted this year, the
Government may expect a loss in the dry season of from a quarter to one-third of the entire
number of plants.

5. 1t is possible, as the Commissioner admits in the 13th paragraph of his letter, that an
assignment of 10 rupees per acre for working charges, exclusive of supervision, may be too
low; but the Government entirely concur 1n the Commissioner’s opinion that the annual
estimates ought to be framed on a fixed principle, and that there ought to be no difficulty
in determining what fixed sum per acre 1s sufficient for the working charges. With this
view the exact acreage should be ascertained without delay, and a careful census should
be taken of all the trees in all the plantagjons by actual counting. The Commissioner will
arrange to have this done, and will employ careful and trustworthy persons on the duty.
The superintendent will then submit a proposal as to the sum to be allowed for working
charges per acre, specifying in detail the data on which his proposal is framed.

6. The Government approve of the propusal to reduce the assistant superintendent at
Ooty ; he may be sent to Neddivattum to replace Mr. Dawson, lately resigned.

7. The charges for the Government gardens and those for the chinchona experiment
must in future be kept distinct. They will be budgeted for separately, and entered
separately in the general budget of the Presidency. If, in view of the removal of the
superintendent of the Doddabet plantation, the'Commissioner thinks it advisable that
Mr. McIvor should be relieved of the charge of the gardens at Burliar and Kulhutty, the
Governor in Council will be prepared to sanction that arrangement, and to place the
Burliar and Kulhutty gardens under the superintendent of the Ootacamund Garden.
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— No. 26. —
(No. 36—Revenue.)

From the Government of Madras to the Secretary of State for India.
My Lord Duke, Fort St. George, 10 December 1872.
In the despatch dated 8th August 1872, No. 28, your Grace, in intimating
to us the results of the sale of the chinchona bark from the Nilgiri Government
plantations, which was transmitted to England in March last, remarked that
Messrs. Howard offered only 2s. 4d. per lb. for the C. officinalis kind, while
C. officinalis bark from a private plantation in the same locality fetched
3s.6d. per lb.

2. We referred this part of the despatch to the Commissioner of the Nilgiris
for report; and we now forward, for your Grace’s information, our proceedings
marginally noted, embodying explanatory letters from that officer and from
Mr. Mclvor on the subject.

We have, &c.
(signed) Hobart, &ec.

Enclosure 1, in No. 26.

From the Commissioner of the Nilgiris to the Officiating Chief Secretary to Government,
Fort St. George ; dated Ootacamund, 16th November 1872,

WitH reference to Government Order, Revenue Department, 16th October 1872,
No. 1,429, calling attention to paragraph 3 of a despatch from the Secretary of State,
dated 8th August last, in which it is intimated that Meesrs. Howard were only able to
offer 2s. 4d. per lb. for C. officinalis bark from the Government plantations, transmitted
to England in the early part of the present year, while C. officinalis bark from a private
ﬁlantation on the Nilgiris fetched 3s. 6d. per 1b., and directing inquiry on the subject, I

ave the honour to enclose an explanatory letter from Mr. Mclvor.

o2, It appears that the private bark referred to was grown on the estate of Captain
Jennings, at Dodabetta, at an elevation of 7,700 feet, and that the Government bark
was produced at 5,600 feet. The inference follows that C. officinalis grown at a high
elevation is richer in alkaloids than bark of that description grown lower down. Mr.
Meclvor, in the course of a conversation I had with him on the subject, recently informed
me that C. officinalis produces the best bark at 7,500 to 8,000 feet, and that our main
plantation of this species at Dodabetta is about this height. He stated that red bark, on
the other hand, flourishes best at 6,000 feet. ’

3. Mr. McIvor, in his letter under reference, supports the implication of the value of
the C. officinalis bark being dependent on the elevation at which it is grown by the
statement that bark of this description grown at the height of Captain J ennings”s estate
gave, on analysis, 4'46 of crystallised quinine, or nearly double the quantity afforded b
the C. officinalis bark sold for 2s. 4d. per lb, d

4. Mr. Mclvor observes that .the evidence available goes to show that the produce
of the Government plantations is equal, if not superior, to the produce of private
plantings.

From the Superintendent, Government Chinchona Plantations, to tk issi
o e C
the Nilgiris ; dated Ootacamund, 31st October 1,872, No. l%rg.m tesioner. of

 'WiTH reference to the Secretary of State’s despatch in
the Reve
.Ho._ 28, of 8th August 1872, and your endorsement 0%' the 17th instant flﬁivgzﬁgrﬁg;]?ut;
in inform you that the officinalis bark bought by Messrs. Howard & Sons for 2s. 44
per 1b. was from the Neddivattum Plantation, grown at an elevation of about 5.600 .feet.
b 'S

and obtained entirely from thinnings and prunings. Thj
analysis, gave 2'43 per cent. of crystzﬁlised Qtlxinine.b his bark, by Mr. Broughton'’s

2. The private bagk mentioned in paragraph 3 of th
was (108 lbs, taken il} 1871, and 192 lbs. t:keg in 1872)(:)fﬁsc?£;(la'ta
stems under the mossing process by Captain Jennings, on >
grown at an elevation of about 7,700 feet. e

79 M3 3. With

ry of State’s despatch
i bark obtained from the
on his plantation at Dodabetts, and

Proceedings of
Government, 7 Dec,
1872, Nos. 46, 47.
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3. With our last consignment no bark of C. officinalis was sent from the Government
plantations at Dodabetta, but three cases of this bark (Nos. 17 to 19) were sent in 1871,
which gave, by Mr. Broughton’s analysis, 4:46 per cent. crystallised quinine, showing the
bark from the Government plantations at Dodabetta to be nearly double the value of that LisT of the Species of Chinchona.
referred to by the Secretary of State as sold to Messrs. Howard & Sons at 2s. 4d.
per lb. No. 1 - 3 specimens. No. 14 - 3 specimens.

4. In your endorsement a reference is made to the bark from the Deva Shola estate. y 2 - 38 »” , 15 - 3
*I would observe that the highest price yct obtained for this bark is 2s. 24 d. per lb. 3 - 3 Yellow bark - 16 3 7 -

” » 9 -

5. Apparently all facts which have yet transpired indicate the produce of the Govern- , 4 - 3 ” 17 - 8 ”
ment plantations to be equal or superior in value to bark grown on private plantations N -7 ”
under the same circumstances. It should, however, be borne in mind that the Government , w 6 -8 ” 18 - 8
plantations being experimental, the various species of chinchona were necessarily planted sy 6 - 38 » . j ” »
at different altitudes, and under various conditions, as regards aspect and exposure ; con- Crown berks - - 7 - 8 Red bark - =y » 19 - 3 »
sequently the bark of the same species may differ in value according to the locality in ” ” 1 » 20 - 3 »
which it is grown. » 8 - 38 ”

. . . . 21 -

6. I note with satisfaction that the red bark of the present consignment realised in the » 9 3 » j » 2 ”

open market 3 s. 1d., while bark of the same quality sold in 1871 for 2s. 7d. per Ib. _ » 10 - 3 » Grey bark - Sy 22 - »
» 11 - 3 » L »n 2 - ”»

s 12 < 3 ) Corkey bark -, 2 - 3 ’

Yellow bark - - , 18 - 8 " Pabudiana - - 25 - 3
— No. 27. — - 7 ”
(No. 18—Revenue.)
From the Government of Madras to the Secretary of State for India.
My Lord Duk tacamund, 11 July 1873.
y Lord Duke, Oota d, 11 July 187 — No. 28, —

With reference to your Grace's despatches marginally noted,* we have the

+ From Secretary of State, 97 September honour to advise your Grace of the transmission to the I'nfila

1869, para. 3, No, 29, Public. Office, by stcamer, vid the Suez Canal, of a parcel containing

From Secretary of State, 11 January 3 collection of specimens of the flowering and frait-bearing
1872, para. 4, No. 4, Revenue. . ) .

branches and of the barks of some of the chinchona species now

(No. 21 —Revenue.)

From the Government of Madras to the Secretary of State for India.

growing on the Nilgiris.
2. The Commissioner’s report on the subject, with a letter from the Super-
intendent of the Chinchona Plantations, is herewith forwarded.

We have, &c. .
(signed) Hobart, &c.

Enclosure in No. 27.

From the Commissioner of the Nilgiris to the Acting Secretary to Government, Revenue
Department ; dated Ootacamund, 23rd June 1873,

WiTH reference to order of Government, No. 305, of 17th February 1872, and your
Under Secretary’s official memorandum, No. 84, of 18th April 1873, calling upon
Mr. Mclvor to furnish a complete set of the flowering and fruit-bearing branches and
of the barks of the chinchona species now growing on the Nilgiris, I have the honour to
forward an original letter from Lﬂ' Meclvor, explaining the cause of his inability to forward
a complete set. Mr. McIvor, at the same time, transmits a collection, in triplicate, of such
specimens as he has been able to obtain.

From the Superintendent, Government Chinchona Plantations, to the Commissioner of the
: Nilgiris; dated Ootacamund, 21st May 1873.

WiTH reference to your endorsement on the official memorandum, Revenue Department,
No. 84, dated the 18th ultimo, I have the honour to inform you that I am still unable to
forward a complete set of flowering and fruit-bearing branches and bark of the variois
species of chinchonas at present growing on the Nilgiris, as many of the species and
varieties we have in cultivation have not yet produced flowers and fruit. however
forward a collection, in triplicate, as per list annexed, of all the species and varieties which
have flowered and fruited on the Nilgiris up to the present time, and these will be added
to year by year as the new varieties come into bearing. Py

My Lord Duke, Ootacamund, 31 July 1873,
Witk reference to paragraph 4 of your Grace’s despatch, 4th April 1871
No. 7 (Public), we have the honour to forward, for your Grace’s information,

~our proceedings marginally noted, embodying au interesting report from the

Government Quinologist on the results obtained by the application of Mr.,
Mclvor’s plan of mossing to the chinchona trees of the Government Plantations ;
also a letter from the Commissioner of the Nilgiris on the subject.

2. Mr. Broughton expresses an opinion adverse to the mossing process as
regards the red barks, and ndvocates the coppicing system. We, however are
not of opinion that his experiments have been sufficiently extensive to justif\,' his
condemnation of the mossing process; and the Commissioner’s remarks in l."a"a-
graphs 9 and 10 of his letter, if correct, would seem to show that this system
is likely to be more profitable than the coppicing system.

3. V_Ve have given orders for the experiment advocated in paragraph 13 of the
Commissioner’s letter being at once undertaken; its final result will be duly

communicated to your Grace.

_ We have, &e.
(slgned)l Hobart, &e.

Enclosure 1, in No. 28,

From the Commissioner of the Nilgiris, to the Chi
Fort St. George ; dated Oo.mcmund:efQ%Xg{lyf§7(3a}.ovemment’

1 BavE the hanour to submit
of ‘the mossing syetem. com ﬁ:‘eﬁrort from Mr. Broughton on the comparative merits

. ough i : .
Proceedings of Government, Revenue Depgtot;egﬁ’r;;ucomphance with paragraph 7 of

. forarded b . iring the opinion of the ommis-
2. Mr. Broughton pronounces ini
oy pr an oplm;x:dverae to the mossing process ‘in the red

Proceedings of
Government, 29 May
1873, Nos. 221, 222,
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barks, but states that no final conclusion can bearrived at for the next three years. In
the meanwhile, he complains that the coppicing system has never had as yet a fair trial,
notwithstanding experiments were ordered to be carried out.

3, With regard to Mr. Broughton’s condemnation of mossing red barks, it is necessary
that, in order to a complete consideration of Mr. Broughton’s conclusions, I ghall indicate
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in quantity to the first renewed bark, will be available, and the t rill then ha iv
i quantity Lo | e, and the tree will then have given

10. Now, if this tree had been felled, it would have given, at the date I stripped it,

- 4 lbs. of bark to 4} lbs.; and in eight years it would perhaps have re-grown, and have

yielded about two-thirds of its yield on being coppiced; thus, in 14 years the tree would
afford only, say, 7 lbs. against, say, 10 lbs. of bark in less than ninc years by the mossing

what his statcments are. They are briefly these :— © process.

11. Then, as to the commercial value of renewed mossed bark, I understand Mr? -
Broughton to say that on trees at all ages it is richer in quinine than natural bark, and
this is a very important point. I should observe that a difference of one per cent. in
quinine makes a difference in pirice of 12 pennies in the shilling; and if quinine is selling
at 8 5. an ounce, therefore of eight time® 13 of a penny. Mr, Howard’s analyses, in all -
his six reports, seem to corroborate the conclusion of the increased richness of renewed
mossed bark in quinine.

- _ 1st. That mossed bark on young Swecirubra is enormously superior to natural bark
in the proportion of contained alkaloids.

2ndly. That the superiority diminishes with the age of the tree up to eight years,
and at ten years (the oldest trees the Government possess) there is an equili{;rium
and no differenee between the natural and renewed bark as respects alkaloids. Mr.
Broqghton concludes that the evidence available points to even a falling-off of the
qualities of the mossed as compared with the unmossed natural bark as a tree ages,
and appears to imply that coppicing will be found the best mode in the long run of
taking the bark from the C. Succirubra.

4. T was lately at Neddiwuttum with Mr. McIvor and Mr. Broughton, when an inspec-
tion of the Neddiwuttum plantation was made. Wounding a tree was thus expounded.
It was said that any incision was a blow aimed at the lifc of a tree, which the tree took time
to recover in proportion to the extent of the wound. Thus it was said peeling the bark
was wounding a tree, but coppicing a tree was inflicting a more radical wound; and the
question arose whether minor wounds like peeling made at comparative frequent intervals
would be most detrimental to the life of the tree, or performing radical operations a
longer intervale—that is to say, coppicing a tree every seven or cight ycars. I under
stood from Mr. Broughton that his fear was that, if mossing was carried on, the mossed
trees would, in course of years, die and require replanting. He inferred, on the other
hand, that trces might be coppiced for hundreds of years like oaks in England, and thus
the plantations would never require replenishing.

12, These remarks.apgly entirely to the C. Succirubra. Tn his report, Mr. Broughton
expressly states that in Condumineas mossing affords a fairer prospect, and his appended
analyses confirm this view.

13. With regard to C. Succirubra the adverse evidence is not, I submit, sufficient as
yet to overbalance the evidence favourable to mossing; and I would not, therefore,
advocate coppicing experimentally on any large scale. Mr. Broughton, I believe, would
not himself risk an extensive experiment. ‘When we were at Neddiwuttum he pointed
out four rows of C. Succirubra of 10 years old and upwards, which he proposes to coppice in
May, leaving the shoots on the stool, and ta compare these trees with four adjoining rows
of trees which are to be mossed. He thinks this experiment will afford a fair test,oand it
will not in any way disfigure the plantation. I readily consented to this arrangement,
subject to the approval of Government, which I now solicit.

14. In conclusion, I venture to remark on the complaint of Mr. Broughton that the
) L . copgicing, sanctioned in Government Order No. 1,646, dated 6th December 1872, was not

5. Inorder that the Government may have all the evidence which is available to enable carried out, that Mr. Broughton was the proper person to call attention to the neglect of
them to test these views, I make the following remarks :—Xairly coppicing, that is to say, the orders. °
taking off the head of a tree completely as corn would be cut, isnever, 1 am led to believe
carried out in oak coppices in England, except in the cases where there are no shoots
near the bottom of the stem, and where, thereforc, there is nothing to leave; and the
reason is that depriving a stem of every shoot is so radical an operation that the life of the
tree receives a shock from the operation very difficult for it to recover. Accordingly
coppicing, as ordinarily carried out, is the felling of the tree, say, six inches from the
ground, but leaving the shoots sprouting from the stool. '

6. In my letter, in Government Order No. 126, dated 30th January 1873, I stated thai
100 trees were thus fairly coppiced in 1866. I took note at Neddiwuttum of the largest of
these coppiced trees. The shoots look weak and sickly. Their diameter is about an inck
and a quarter at the bottom. I stripped a piece of bark from one of them, and founc
that when dried it presented a thickness no greater than blotting-paper. ~Mr. Broughtor
saw this tree, and looked over the other fairly coppiced trees. He was of opinion they hac plan of mossing to the chinchona trees of the Government plantations. The report is
not sprung up again well, and attributed their weakness to an insufficiency of light addressed to you as Commissioner of the Nilgiris, in consequence of the order conveyed
and oir. in General Order No. 249 of 7th February 1871, Though the intention with which the

7. These coppiced trees are intermediate trees, cach flanked by untouched trees at s proposition adverted to in the General Order cannot now be entirely carried out in con-
distance of 12 feet from them. It was a matter admitting of various opinions, whethes sequence of the death of the late Commissioner, I fulfil in this report the letter of the

the surrounding trees kept light from the coppiced trees; but one thing was clear. sh(;lot( General Order.
springing from untouched trees were numerous in the vicinity of the coppiced trees; thej . . . ade in order . . o
were obviously kept from light and air much more than the shoots on the latter, and ye: 2. The (;lugm of the c?nmderable ef:;perxments made in order to determine the practical Origin of the
their appearance indicated great succulence and vigour value of the mossing process arose from a suggestion made in a report of mine, dated experiments.
PP . g gour. . 17th Au%lst 1868, in which the pbyszologxcal effect of mossing was discussed. In the

8. The healthiness of the shoots on the uncoppiced trees gave rise further to a sugges Geneyal rder on this report, No. 2,453, of 22nd September 1868, and in General Orders,
tion. It indicated that the mossing process could never destroy the trees on a plantatior Nos..3,068 and 426, of 9th December 1868, and 19th February 1869, respectively, a certain
if a shoot was left on each tree. The main stems might be stripped of bark until the; number .Of trees, amounting in all to 7,000, were directed to be treated by the mossing
died, and a strong shoot be left all the time growing to take the place of the stem on the process, in order to experimentally determine its practical value. -
extinction of the latter. In this manner not a single tree on a plantation would be lost
The inference was that there was no need to run the risk of coppicing, because it wa
apprehended removing the bark from time to time under the moesing process might even
tually destroy the trees. .

9. The next point was the difference in the quantity of bark that would be afforded b;
mossing and that afforded by coppicing. At Neddiwuttum I took from an untouche:
and unmossed C. Succirubra, six years old, 2 lbs. of wet bark; the tree was mossed o
decortication. In six months the tree will have grown higher, and will then yield perhap
31bs. of natural wet bark. I should observe the Z lbs. I took was not all the tree could hav
afforded. The tree was 19 feet high, and I stripped it to a height of 5 feet from th
ground. Twenty months from my taking, the first renewed bark will be available, an
six months after that the rest of the renewed bark. The renewed bark will aggregat
two-thirds of the orl%inal'bark; thus, in 7§ years the tree will have given abou
8 lbs. of wet bark. In a further 26 months another supply of renewed bark, equs

i

15. Mr. Broughton requests that six printed copies of his report may be furnished to
him, and that he may have the privilege of revising the printer’s proof of the report.

16. The delay in forwarding the report has been owing to my wish to inspect the Ned-
diwuttum plantation before submitting a personal opinion.

From the Government Quinologist to the Commissioner of the Nilgiris; dated Ootaca-
mund, 1ith February 1873,

I HAVE the honour to report on the results obtained by the application of Mr. McIvor’s Subject of R ep.

3. The first determinations of the value of the process has been rnad ;
Howard previous to, and shortly after, my arrival ilg this country. They v?rel')g nleg.si;i{i. x:l Hsg:v ard
made on a very small scale and on very young trees, whose age in no case exceede(yi v
five years. The results were very successful, and were corroborated to a certain extent

" by my own more early analyses.

.. & The reasons which induced me to suggest the further trial of t
, ‘mcirts. aie the ﬁl),lllovying :—The experimen?s were made on bl:t : fe\l;et
might possibly, in some respects, modify the results; that the tr i
were 80 young that it would not be p,c)ssible to deal with’such sm:ﬁl;f:n‘g gllle: :f;l;:lg:cr;ti
:ﬁ:li’vz':;lg glg?ésdof(; f?cttl‘::l l:::g})-blea.bnng a§e éni%ht possibly give different results “’he‘:l
ral bark of C. ] 187 ol
e 5 uccirubra is 72 per cent., the yield Ofb;}:'i

process after these Reasons for further
rees; an extended trials. )
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bark renewcd under moss may not be so great in comparison as when the yield is but five

per cent.
Experifiient on 20 5. A further ground for my suggestion of an extended experiment arose from a careful
trees, trial of my own.  Ten trees were barked on the 17th Ociober 1867, being then 5} years
. of age. The bark weighed 5,692 grammes, of which an analysis was made. On

4th May 1869, the renewed bark from the same trees was taken, which weighed 3,800
grammes, and an analysis was also made. I quote the results now for the first time :—

S

Natural Bark, Renewed Bark,
under Moss,

5} Years old. 18 Months old,
Total alkaloids - - - - - - - - 566 0-97
Quinine - - - - . - - - . 215 343
Chinclionidine end Chinchonine - - - - - 2:51 5'84
Sulphate quinine obtained crystallised - - - - undetermined. 2:58
” Chinchonidine obtained crystallised - - - . 4'88

As the renewed bark contained almost exactly the same amount of moisture as the
natural bark, the trces had renewed under moss not quite two-thirds of their original
weight of bark that had been taken in rather more than 18 months, though not then quite
seven years old.

Defici .. 6. Though the foregoing is a successful result, the amount of quinine in the renewed
Caborey qulumme bark appeared less than that apparently ascribed by Mr. Howard in certain instances on

in above result.
younger trees,

The amount of 7. As many of my reports have shown, the bark of C. Succirubra has yiclded yearly a

alkaloid in red bark ' i increment 1 . inishing.
bas hitherty " larger amount of alkaloid, though the increment appears to be annually diminishing

increased. 8. The question naturally occurred whether on older trees than the experiments dealt

Will cessation of with, when the percentage of alkaloids is either increasing at a small annual rate, is

above increase affect stationary, or possibly diminishing, the mossed or renewed bark will have the remarkable

the results of richness found by Mr. Howard on bark renewed under moss on younger trees. It thus

mossing ? appeared very desirable for scveral reasons to attempt a larger experiment with the
mossing process.

Experiments have 9. It is now nearly four years sincc these experiments were commenced. The ];ro-

been conducted wigh &ramme of their fulfilment has been carried out with irregularity, nor is it now complete

irregularity; reasons to the end. The condition of the trees, the difficulty of applying labour at certain times,

of this, the state of the weather, &c., &c., have been the main practical reasons of the lack of
precision in the carrying out of the plan determined on at the beginning. But it appears
to me desirable, now that the trials have so far advanced, to communpicate the results
obtained, though three years more must elapse before the logical conclusion of the experi-
ments. .

.. 10. The original scheme was as follows:—Trees of two ages of both red and crown
le:gl 3;11¥°£:3§:sea barks were to have their trunks covered with moss for 18 months. A part of the original
P P ®  bark, assumed to be much improved by this treatment, was to be taken, analysed, and

sent home for sale, and the trunks thus wounded to be quickly re-covered with moss, in
order that the bark may renew in darkness. At the end of another 18 months, the bark
thus renewed, which would be of fine quality, was to be again taken, analysed, and sent home
for sale, the trunk being again mossed. After successive 18-month renewals, the bark of
the second and third renewals was to be treated gimilarly.

Departures fr. 11. In performance, however, the Superintendent of the Plantations has considerably
abg)ve plan. om varied from this scheme. After six months had elapsed from the first taking the mossed
original bark, a further quantity was taken, and, in some instances, the moss was extended
higher up the trunks than was the case at first. The renewed bark under this treatment
of the trees at the end of 18 months was too thin, or adhered too strongly to the cambium
to allow of its removal ; so that a longer time had to elapse before it could be taken. .
These changes exceedingly complicate the experiments and render the examination of the
results by analysis a work of much labour. Furthermore, this treatment scarcely allows
the cost to be strictly debited to the results, as would have been the case had the theoretical
scheme been carried out. Unforeseen circumstances necessarily modify an experiment in
[ndia which has extended to so considerable a length of time. A
12. At
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12. At the present date the experiment has advanced so far that considerable amounts Present state®f the
» of mossed bark have been sent home for sale. At the time of present writing 600 or experiment.

700 1bs. of the renewed bark from the oldest trees is prepared for export. The renewed
bark from the other trees canmot yet be removed from its slight thickness, though
Mr. McIvor* and myself coincide in the opinion that its excellence is more marked at an
age of 18 months ; hence, the results at that age have been ascertained by analysis, although
the bark cannot yet be removed for export.

13. The trees were first mossed between the months of May and August 1869. On8 Bime of the
thousand trees of 7 years of age, and 3,000 of 5} years of C. Succirubra at Neddiwuttum, beginning of the

1,000 trees of C. officinalis of 5 years, and 2,000 of 4 years of age, were thus treated, the
age being at the time of mossing.

14. In order to secure a true estimate of the mean alteration in the quality of the bark’
a sample of mossed bark was taken from several trees, and its analysis compared with a
sample of the natural unmossed bark from several trees growing under similar circumstances,
both being taken from same height of trunk. This was done in order to avoid the error
that might occur from employing the bark of single trees, which might possibly possess an
exceptional yield. In many cases the analyses were repeated, and sumples were taken at
different times. I quote the results obtained from trees of C. Succirubra of 8} years of
age at the time of analysis :—

Oldest Trees of C. Succirubra.
Analysed, Analysed,
19 December 1870. 17 January 1871.
Mossed, Mossed
. l;lark ’l: Natural Bark, Natural
onths 19 Months

under Moss. Bark. under Moss. Bark.
Total alkaloids - - - - - - - - 692 761 722 7°61
Quinine - - - - N - - N - - 1:09 1-74 1-26 1'34
Chinchonidine and chinchonine - - - - - 5'83 587 5907 627
Quinine obtained in crystals - oot - - - - 070 091 071 099
Other sulphates excluding chinchonine - . - - 456 318 476 329

These analyses show that in trees of this age the total yield of alkaloids is not increased
by mossing their bark, nor is the yield of quinine augmented. In both analyses a slight
decrease in the amount of alkaloid is apparent, but this is compensated for b yah incre%.se
of chinchonidine sulphate of more than one per cent. This increases the );a,lue of the
bark for sale on the Continent of Europe, but scarcely for sale in England. Though the
cost of the first mossing is, I believe, but 7} pies a tree, I am quite of opinion thgt for
the improvement of the bark in trees of this age the application of moss ?s unremun,era/-
tive. Though I attach but small importance to the fact, I may mention that the mossed
bark on sale in England fetched a lower price than the natural bark. The alteration in
the appearance of the bark produced by mossing, the state of the market, and the fancies
of the purchaser, are the reasons of the want of precision that a single sale affords of the
real value of the bark.

15. The 3,000 trees, aged 4} years, were also mossed, and the bark taken for analysis

In oldest trees, results

* Mr.MclIvorstates (Return, East India Chinchona, 1870, page 50) : * As above mentioned, by the applica-
tion of moss to the exterior of the bark the process of oxidation or waste is arrested and the alkaloids
increaged from 2} per cent. to 15 or 20 per cent. Moreover, mossing more than doubles the bulk of the
bark ; thus making the direct yield of alkaloid per acre fully 30 times the quantity that can be procured
under any other treatment. But this is a small ngvantage compared with the great one mossing affords, by
enablmg us to secure a yearly harvest of bark, without damage to the plants or arrest of the quinine-
producing properties. By mossing every 12 or 18 months, the entire celxl)ular bark of the stem can be
removed with facility and without injury.”

279. N 2

experiment.

Mossed bark of

oldest trees, results;

18 months under
moss,

Mossed bark of

18 months under _

moss.

-
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in a similar manner to the foregoing after being mossed about 18 months. * The analyses
are as follows :—

97

18. On 2nd October 1872, a similar analysis was made of bark from the youn yer trees, Mossed bark‘:

which had been three years under moss; the trees being somewhat over eight years of younger trees,
. age. I compare it with natural bark from trees growing under similar circumstances:—  results; §6 month
Bark of C. Succirubra, 6 Years old. under moss,
Cenelygions.
C. Succirubra somewhat .
. . 4 May 1871, 22 May 1871. mewhat over 8 Years old. .
L ]
* Mossed. Unmossed, Mossed. Unmossged. Bark3u§1{g::s?loss Natural Bark,
; e e e e e : 605 631 585 )
Total alkaloids 682 Totel alkaloids - . - . . . . . .72 636
Quinine « - - - - . - . - - 188 153 161 160
: . ini S L N 02 1'36
Chinchonidine and chinchonine - . . - . 494 452 476 425 Quinine 2'0
. 15 Chinchonidine - I T 570 5°00
"Quinine sulphat? obtained erystallized - - o~ . 132 123 119
Chinchonidine~ « - <« . .« - . o 311 2116 215 205 Quinine sulphate obtained crystallized « - - - 0:82 080
) . . T ; hj idine - - - - 85 .
Conclusions 16. Hence, in these younger trees an increase in total alkaloids is pcx:ceptllble, Bﬁld also Chinchonidi » ” 7 402
-onclusions. the amount of crystalline sulphates obtainable is augmented. The gain is less than was

¢xpected, and in the second set of analyses is scarcely perceptible.  As the r:lumber of
trees mossed was large, the two analyses express the yield of trees growmg under some-
what different circumstances. As the cost of mossing these trees 18 nearly the same as
that of the older trees, and the trees at this age are oo young fox" their bark to be com-
mercially cropped, I am of opinion that mossing trees of C. Succirubra for the ﬁprove&
ment of their bark is unremunerative. In a footnote I quotc analyses of Mr. Howar
made with mossed bark supplied from younger trees.* '

Mossedbark ofoldest _17- On 23rd January 1872, an analysis was made of a carefully selected mean specimen

trees, results ; 30 of the bark of the oldest mossed trecs, which had been under moss about two years and

months under moss.  gix months, I compare it with a curefully obtained mean of two analyses of the natural

Here it is apparent that in the younger trees the amount of alkaloids is increased in the
mossed bark that has been three years under moss. The increase exceeds that apparent in
the mean of the analyses of the bark of trees of this age mossed for eighteen months, by
075 per cent. But this total gain of 1-36 per cent. by three years’ mossing consists of
chinc&xonine and uncrystallizable quinine or quinicine, and does not add perceptibly to the
market value of the bark. I submit, therefore, that the two analyses last quoted corrobo-
rate the conclusion I arrived at in the early part of the experiment, and stated in para-
graphs 14 and 16. This conclusion is that the gain in quality produced by the application
of moss to the bark of C. Succirubra does not compensate for the labour and expense of

mossing the trees and keeping the bark under moss. To this it may be added that the

bark, each derived from a specimen taken from several trees. conclusion is practically true, even if the bark be kept a considerable period under moss.

) ol v . 19. From the oldest trees that had been experi.mentally treated with moss as above, Thickness of

C. Succirubra, sbout 9} Years o about 700 lbs. of renewed bark have been taken in December and J anuary of 1872-73. renewed bark.
_ The mean age of this bark is twenty months, aqd has been taken from trees whose age is
o Under Moss a few months over ten years. The reason o_f this renewed bark not bel_ng cyopped at the
24 Yours. ’ Natural Bark. end of cighteen months is that at this time it could only be separate.d \Yxt_h difficulty from
the cambium, and its cropping would be consequently attended with injury to the trees.
I estimate its mean thicEness at slightly less than half of the natural bark. As the
Total alkaloids - - . - . . . . 7-80 787 thickness varies considerably, it is scarcely possible to obtain a completely accurate
. e estimate. I shouldstate that Mr. McIvor inclines to a somewhat larger estimate of its
Quinine - . - - - . - - . 1°64 149 thickness than I do, but I give the abm{r‘e as more coin(:ideri::1 with ](xin own exa}rlni{lations.
: iy , ) . Of course, the more accurate method of comparing the yield would be to weigh the total
Chinchonidine and chinchonine - - - ) L _BJ'E_,__ 618 products, l,)ut unfortunately the state of th(la tregs wilfl not permit of the v§hole of the
Quinine sulphate obtained crystallized - - . - 092 101 renewed bark being taken; a strip only being taken from the centre of the long patch of
Chinchonidi . 350 renewed bark, = It 1s believed thatvm May next, when the re_newed bark will be two years
fehopidioe - - .- e e 3:68 old, the remaining portion can be taken and an accurate estimatc of the respective yields

18, On will be then possible.

20. Two careful analyses have been made of the renewed bark

* Return, East India Chincliona cultivation

1866, page 134, Report dated 1st August 1865,
No. I.— Bark of three years and five months’ v g g

» and the bark of several Renewed bark,

growth, thickencd by the application of moss, unmossed trees growing close by and under similar circumstances was analysed for com- oldest trees; results.
Crystallized sulphates per 100 yarts LT T T 600 parison ;:—
Of alknlo_id soluble in extra light ether - - . - - - . 0904
Of alkaloid insoluble in the above : therefore chinchonine - - - 108
Mzyxoraxoum.~1 he sulphate refined into white sulphate of quinine in appearance ; but this did not C. Suceirubra,
stand the test nsed for commercinl sulphate of quinine. I
%etul?, Eas§ I_ndxlabCl;;ncl_wnn cultivation. 1870, Report dated 4th February 1867. R 4
0. I1.—Original bark, six months under moss. : enewe Renewed
Cristaﬂized sulphies - T * i ) ) ) ) _ 57 under Moss. Natural Bark. under Moss. Natural Bark,
Alkaloids soluble in ether (chinchonidine and quinine) - - - 378
Insoluble in ether, chinchonive - - .~ . . . 080
Chinchopicine - .. . . . | on 091 Total alkaloids = = = = - - - . 582 572 625 612
926 Quinine <+ <« - < < , < .| g7 187 380 1'50
Chinchonidine and Chinchonine i) . - - - 204 435 2:45 462
No. 111.—c. Succirubra, original bark unmossed.

: Alaioite solubh b = T T T oToT ot - | a0 Quinine ulphate obtained eryatallized - - - |  gg 050 287 o8 .
Insoluble in ether, chinchonine crest - - - - - 040 Chinchonidine = - . .- 080 . - -
Chinchonicine - - - - - - - - -1 0384 ” ? ’ 98 1o ¥4l

—_— 074 . ‘
— The above analyses show that the remewed bark is of superior quality to the natural
605 bark. The amount of qlllnnme 1s considerably increased, although much of it ig uncrystal-
} ; lisable. The amount that crystallises as sul hate do 1 i
Mzuonsnnus.—The sulphates as No. I1. resembling that of the Quinineyfrom crown baI;k 'l‘hes owen ooioadiness somewhat
embling | barks, e renewed red bark 18, however,

inferior
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inferior to the natural crown barks as a source of quinine. T am aware that this result
differs somewhat from that of the analyses of Mr. Howard made some years since of the
renewed bark from younger trees, but having no doubt of its accuracy, I communicate the
fact as I find it. .

21. An analysis of a carefully selected mean sample of this renewed bark now about to
be sent home may be conveniently quoted here as corroborating the above results :—

—t

Mean Sample renewed
Bark.
Total alkuloids - - . - - - - - - - - - 538
Quinine and quinicine - - - - - - - - - - 217
Chinchonine and Chinchonidine - - - - - - - - - 321
Quinine sulphate obtained crystallized - - - - - - - - 17
Chinchonidine ’ » - - - - - - - - 085

The bark renewed on the 3,000 trees of C. Succirubra of 8} years of age had arrived at
the age of eighteen months in October last. Though then at the greatest excellence of
yield, it was too thinto be removed from the trees, a herinfg firmly to the wood below. A
sample was, however, taken for analysis from three trees of average appearance, and com-

ared with the natural bark of same age grown under similar circumstances. The renewed
Eark varied greatly in thickness which generally ranged from a fifth to a third of the
thickness of the natural bark. The results of the analyses were as follow : —

C. Succirubra from Trees 84 Years of Age.

Renewed Bark

18 Months old. Nutural Bark.

Total alkuloids - - - - - - - - 639 036
Quinine - - - - - - - - - 321 136

. . |

Chinchonidine and Chinchonine - - - - - 818 500
b
|

Quinine sulphate obtained crystallized 2:30 0'90

Chinchonidine ” ’ . - - - 303 402

22. Hence it appears that the renewed bark, though thin, had improved in quality over
the natural bark. It contained almost precisely the same amount of alkaloid as the
natural bark, but yielded more quinine, though much of this was uncrystallizable as
sulphate. Though yielding somewhat less quinine than the renewed bark of the oldest
trees, it had a certain advantage over the latter in containing more chinchonidine, giving
a crystalline sulphate. From certain results I have during the last year obtained, I have
come to the conclusion that as the red barks increase in age, the chinchonidine becomes
partially replaced by chinchonine, and it also appears that the renewed barks con-
siderably partake of the quality of the natural bark, as altered by increasing age.*

23. Though the above results are definite as far as they go, it appeared to me desirable
that investigation should decide whether red bark renewed under moss would ever, on
trees from which it could be profitably cropped, possess the high qualities that have been
attributed to it. For that purpose I obtained a fresh specimen of some renewed bark t}lllat

ad

* Though a high quality has been ascribed to the bark of first renewal, the single analysis made by Mr.
Howard scarcely confirms this opinion, :

Return, East India (Chinchona Plant) 1866, page 134.

“No. 2 gave of crystallized sulphate - - - - - - - 500
” of alkaloid soluable in extra light ether - - - - 090
» of alkaloid insoluable in extra light ether (chinchonine) - 1-80

Memorandum.—The sulphate refined into white sulphate of quinine in appearance ; but this did not
stand the test nsed for commercial sulphate of quinine.”
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had been three years under moss. Its analysis gave the following results, which are com

pared with the natural bark of trees growing near : —

C. Succirubra Trees 10 Yenrs old,
Renewed 3 Years
under Moss. Natural. o
Total alkaloids - - - - - - - - 612 612
Quinine - - - - - - - - - 387 150
Chinchonidine and Chinchonine - - - - - 275 462
Quinine sulphate obtsined crystallized - - - - 227 0-85
Chinchonidine s » - - - 2:91 3-41

It, therefore, appears that three years’ mossing does not improve the renewed bark.

24. Before discussing the general question of mossing the trees of red bark, I will first ¢, Officinalis.

detail the results of the experiment of the application of moss to trees of C. Officinalis so far
a8 it hae hitherto advanced.

25. The crown barks of two ages, numbering about 2,000, were mossed at the same time Regults with mossed

as the red barks. At the end of about 18 months samples of bark were collected for
analysis with much care, from trees growing under the same conditions and having the
same general habit. Bark for comparison was taken from unmossed trees, growing under
as like circumstances as could be found. The reason of the special care necessary in the
selection of samples is that the bark of C. Officinalis, as T have frequently pointed out in
previous reports 13 especially sensitive to the external circumstances under which the tree

ows.  This is shown by the considerable alteration produced in the amount of alkaloid
m the bark by change of aspect, climate, or soil, circumstances which produce little altera-
tion in the bark of C. Succirubra. The trees at the time of mossing were respectively
about five and four years of age, so that at the time of taking the mossed bark their ages
were 64 and 54 years. In most cases the analyses have been repeated to secure as com-
plete an accuracy as possible. The results were as follows, quoting the results of both
ages in one table, with a column expressing the difference produced by mossing :—

C. Officinalis.

Trees, 6} Years old. Trees, 5} Years old.

Mossed. | Unmossed.| Difference, Mossed, | Unmossed. | Difference
Total alkaloids - - . - . . 741 598 215 473 310 1'63
Quinige - - - . . . _ 457 348 109 2:06 162 134
Chinchonidine and Chinchonine - - - | 984 | jag 108 177 148 029
Quinine sulphate obtained crystallized - - 4-48 8:25 1-21 2:55 164 091
Chinchonidine " " - -] 174 204 070 094 114 0-20

,28. The above results appear to me to be of great impor

dll(;'er%eltlcefirtl the 1;eﬁ'ects(;l of }r]nossinF betweengC- Oﬁcli)nagzn:zzland ow
elder lot of trees treated, which alone are of age for i s
alkaloids has been increased 215 per cent., of whigc;h 1'09c}i]sopé);?gi’n;h;ie?g;gﬁn; OfltOt.a‘l
due amount of sulphate. In the younger lot the gain of total alkaloids is also ear 3;( 138
being 163 per cent., of which 134 is quinine, of which a certain portion (thou hn;‘ar le s
than is the case in red bark) is uncrystallizable, the gain in sulphates bein go.ofilr eIss

279. - N 4 g el thz

C. Officinalis.

a considerable Satisfacto charac-
C. Succirubra, 1In the _ter of results :
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the case of both trees a certain amount of the chinchonidine has been replaced by chin-
chonine as is shown by the negative difference of crystallised chinchonidine sulphate; but
as regards the commercial value of the bark this circumstance has no appreciable effect.
It may be roughly estimated that at the present price of chinchona barks the actual
value has been 1increased in the elder trees by at least 9d. per pound, and in the
younger by about 8d4. In foot-note I quote the results obtained by Mr. Howard with

" mossed crown barks.* ~

27. The circumstance that the elder trees show in comparison with the younger trees

even a greater increase appears to me a hopeful sign. This is entirely different to the

red bark, and seems to show that up to the present time the effect of mossing does not
diminish with the increased age of the tree. Whether it will eventually do so, experience
alone can show. The mossing has, indeed, the ill effect of altering the appearance
of the bark by destroying its characteristic lichens, and may even at first prevent its
fetching its true value ; but such a consequence must eventually cease under the influence
of its substantially better quality for the quinine manufacturer.

28. At the time of analysis, as above mentioned, the thickness of the mossed bark was
carefully determined by weighing equal areas of both the red and crown barks, as well as
by direct measurement. From these experiments I conclude that in neither case has the

¢ bark been thickened by the application of moss. In both cases, the amount of water

present in the bark has been somewhat larger than in the natural bark, but the effect of
this, I think, will in practice be found of slight consequence.

29. In October last, the bark had renewed under moss on the crown bark trees with
much cvenness, and was then two years of age, or six months older than the time
ascribed as that of its best yield. But it was still found too thin for removal from the
trees, and could not be cropped as intended. Notwithstanding this, it appeared to me
desirable to examine it by analysis. Two specimens, each from several trees, were taken
in different localities, and specimens for comparison were taken from unmossed trees
growing under similar circumstances. The results obtained werc as follows :—

C. Officinalis Trees, 0 Years old.
Renewed Renewed
Two Years| Natural, |Difference.] Two Years| Natural. | Difference.
old. old.
Total alkaloids - - - - - - 703 604 00 603 6-04 -89
Quinine - - - - - - - 521 477 ‘44 517 4-77 40
Chinchonidine and chinchonine - - - 182 1-27 55 176 1-27 49
|

Quinine sulphate obtained crystallized - - 4-57 480 — 23 4:40 480 | — -40
Chinchonidine - - - - . - 0-58 092 — 34 0-60 092 -— 32

30. Before discussing these results, I will quote analyses of similarly collected speci-
mens

* Return, East India (Chinchona eultivation), 1870, page 35.
V0. 5, C. Officinalis var B. Condaminea (Bonplandiana), original bark, nine months under moss.

Crystallized sulphates - - - e . - - - -] 668
Alkaloids soluble in ether, quinine, and chinchonidine - - - 066
Insoluble in ether, chinchonicine - - - - - - -1 015

802

Same Return, page 134,
No. 2, Strong growing variety of C. Officinalis, 8} years old.

Crystullized sulphates - - - - - . . . .| 292

S:f’uble in ether (chinchonidine and quinine)- - - . _| o4

Insoluble in ether (chinchonicine and chinchonine) - - - - 120
453
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mens obtained from the trees of eight years old, in which, for entirel

renewed bark had been allowed to attain the age of two years :— 7 similar reasons, the

C. Officinalis Trees, Eight Years Old.
R ed T
;::; Old;WO Natural. Difference.
Total elkaloids -~ - . . o . . 583 361 2:90
Quinine . - - - - - - - 334 234 1-00
Chinchonidine and chinchonine - - - - 249 1-27 1-22
Quinine sulphate, obtained crystallised - - . 313 2:10 1°03
Chinchonidine ” » - - - 2:60 1444 1'16

Here, as on the trees of red bark, the yield of the renewed bark exceeds that of the
natural bark, to the greatest extent on the younger trees. I cannot but consider this a
discouraging indication, as it may signify that renewed crown-bark will not surpass the
natural bark so greatly in after-years as when produced by young trees. But the yield
of the renewed bark is absolutely greater even on the elder trees, and in this respect
C. Officinalis considerably differs from C. Succirubra. In the elder trees the renewed
bark 1s nearly equal in value to the natural bark; in the younger it exceeds the natural
bark in money value by about 10d. per pound. This, of course, assumes that the

renewed bark could now be removed from the trees for sale, which, as before stated, is
not yet the case.

31. As in the case of the red barks; it appeared to me to be very desirable to ascertain
whether a long continuance under moss in any respect improved the quality of the
renewed crown bark. I therefore, by the kindness of Mr. MclIvor, obtained specimens of
bark renewed under moss from the oldest Officinalis trees. It had been under moss two
years and four months. Natural unmossed bark grown upon trees under similar circum-
stances was analysed for comparison. The results were as follow : —

C. Officinalis, Nine Yoars of Age,
I Renewed
under Moss

Two Years and Natural. Difference.

Four Months.
Total alkaloids - - - L N 558 610 048
Quinine - . - - - - - . 423 342 0-81
Chinchonidine and ohinchonine - - - . 135 168 0-33
Quinine sulphate, obtained orystallised - - . 418 3'38 080
Chinchonidine, » .

” - - - 141 172 031

Here it is evident that in this case four months’

] t 8 increase of
}m%roved the quality of the bark. But in so variable a b
inclined to place much stress on this fact, inasmuch as the al

;::lgailg?d the renewed bark differs but slightly from the

32. Before discussing the results of mossing the trees,

the application must first be stated, which appear to m:e:(t);l;;dgeﬁﬁ;} :3nis;1e uences’c lc:f rtain conse-
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. i k of their peculiar fitness for employment by the European quinine manufacturer. Mossing
in renewed bark of th -bark A . . . .
C. Suceirulra. e crown-bark trees, or renewing their bark under moss, does not increase this admirable
property, from the fact that it is already at a maximum. The red barks, on the contrary,
have the bad quality of affording crystalline sulphates with difficulty. A covering of the
bark with moss for eighteen months, however, diminishes this peculiarity, though, at the
same time, it appears to increase the difficulty with which the alkaloids are obtained free
from red colouring-matter. The renewed red barks, however, form crystalline sulphates
with far greater ease than the natural bark, though even in this respect they do not rival
the crown barks. The alkaloids of the renewed red barks, however, are contaminated
with ared colouring matter in a greater degree than the natural bark, and from which
there occasionally is some trouble in freeing them, This affects the value of the barks,
« though, I believe, in a less degree than the comparative ease of the crystallisation of sul-
- .phates. In the renewed barEs it appears to me that the barks are exhausted of their
-alkaloids with greater ease than the natural barks.

34, The facility with which the bark, after being cropped, renews under moss appears t0
?,;l::&a(l,fnf:;t_' me to be the mos)t, important element in the app]?cation of the process. Mr. Mclvor at
first stated that the taking of the bark has no effect on the growth of the tree. No doubt
small experiments on a few healthy trees led to this conclusion; but, notwithstanding, I
have no hesitation in stating it to be erroneous. That so important a seat of the life of
the trce as the bark can be taken from it without affecting its growth appears almost an
absurdity. - That it is not the case experience has conclusively shown, and I do not think
even the superintendent of the plantations now holds the contrary. For some months after
taking of the bark, the growth of the tree ceases; it appears unhealthy ; the colour of the
leaves changes to yellow or red, and it has generally a more or less sickly aspect. But
after a time it recovers its health; the bark that has been taken renews with variable
homogeneity, and after a year it reassumes its healthy appearance and growth.

DifSculty with C. 35. As a matter of fact, the renewal of the red bark has not been entirely complete under
Succirubra. the circumstances of the experiment. Nearly all the elder trees that I have examined had
bare patches of wood, where the bark had not grown again after it had been taken.
Among the younger trees there are also many trees en which the bark had not completely
renewed. These trees are, of course, considerably injured by the treatment they have re-
ceived, though I have not osbserved in any instance one that has actually died. Notwith-
standing the many cases in which the bari has failed to renew, the younger red-bark trees
are a mass of verdure at the présent writing, the elder trees alone looking sickly. Mr.
Mclvor properly states that the application of the process of mossing is still an experiment,
and that we have not at present the requisite experience to enable it to be performed
without risk. Imay mention that in consequence of Government Order, No. 1,213, of 13th
July 1871, a ver ﬁyne lot of 2,000 trees of C. Succirubra had its bark taken and the
trunks mogsed, the work being commenced on 15th October 1871, a time supposed to be
favourable to the renewal of bark. I find by observation that 17 out of 20 trees, or 85
per cent., taken in various parts of the plot, have not renewed their bark. This plot,
of course, forms no part of the experiment, though the result appears to me to be

significant.
Renewal with C, 36. On the other hand, the trees of C. Officinalis appear to me to renew their bark with
nalis more far greater certainty, although the growth in thickness is slower than in the cuse with red
certain. bark. The quality of the renewed bark is also far finer, and is well suited for export. I

am of opinion that even the renewed red bark will never be employed in English quinine.
manufacture as long as the market supplies sufficient crown bari, and when the good
quality of the latter is thoroughly known. Notwithstanding that the cost of mossing the
crown-bark trees at first has been 2 annas 11} pies per trce, while that of the red-bark
mossing has been but 74 pies, it appears to me even now sufficiently evident that the pro-
cess is more guccessful on the former, from the greater certainty of renewal, and the
superiority of the product. It is greatly to be regretted that comparative experiments
have not been carried out on coppicing the chinchona trees, in order that the most profit-
able means of collecting the crop might be experimentally determined.

Growth of moss 37. In the report of the Superintendent of the Chinchona Plantations for 1870-71,

little advantage.  attached to Government Order, No. 1,237, of 20th August 1872, paragraph 14, it is stated

that the applied moss grows and increases as well as the trees. I am unable to see the
advantage of this ascribed tenacity of life, since the moss must be stripped off the tree half-
yearly 1n order to remove the bark underneath, the wound being again recovered.
Another increase of labour produced by the process is that a ladder is necessary for the
removal of bark at heights exceeding seven feet, from which it is found that a coolie, instead
of cropping 50 lbs. of green bark per diem, only crops 201bs. I mention these circum-
stances mainly to show that the consequences of the application of the process are more
complex than at first appears.

_ Quality of renewed _ 38. The amount of total alkaloids which red bark renewed under moss contained was,
~ bark depends on sge by Mr. Howard’s analysis in 1865, about 637 per cent. In May 1869 I obtained from

of tree. the same 927 per cent. In 1872, from a similar specimen, I obtained but 6:03 per cent.
- The year 1869 was the age in which the most considerable yearly increase in the amount
of alkaloids that I have observed took place, as well as that in which the largest yield of

» alkaloid in the first renewed bark is recorded. At the present time I have some reason .

to
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to fear that the bark of the eldest trees has arrived at, if not passed, the a i i
yield. It appears to me that the foregoing fact furnishes sorll)xe ind,icationgset‘l)lt;.::tiﬂa;;illlilzx
of the first renewed bark is intimately connected with the changes taking place*in the tree’
and is highest when the natural annual increase of alkaloids is the greatest. The thick.
ness of the renewed bark may also somewhat depend on the same causes.

39. From the foregoing considerations I am not inclined to look sanguinely on the o i iod b
of mossing the trees of C. Succirubra. Had the plan of coppicing b%en tri}e;d. a cOmngsf gog’;lciga p‘l‘ulég.sto
tive and more definite opinion could have been arrived at. I am quite of opinion that no succéssful. °
more trees should be mossed until the results obtained from the bark of second and third
renewal show the actual results they promise from Mr. Howard’s reports. The grounds
on whick I base my opinion are —firstly, the comparative thinness of the renewed bark ;
secondly, its moderate quality ; thirdly, the somewhat uncertainty of its renewal ; fourthly,
the injury to the trees produced by taking the bark.

40. On the trees of C. Officinalis these objections are less patent. The renewed bark, Mossing applied to
though thin, is of fine quality, and the renewal appears to be certain. I consider the plan C.Officinalis promises
of mossing, as devised by Mr. Mclvor, applied to this species promises success. But Sucoess.
nearly the whole of the chinchona plantations have now been mossed, so that, unless the
aYplicmion be stopped, there will soon be no trees left of an age on which so necessary a
plan as coppicing can be fairly tried.

41. In Government Order, No. 701, 19th April 1871, the Government assent to certain Coppicing for
proposals of the Nilgiri Commissioner for the comparative trial of coppicing. In para- comparison still &
aph 3 of a letter of the same officer, attached to Government Order, No. 1,213, of 13th speculation.
uly 1871, he states * the same are being carried out,” apparently believing it to be the
case. But, with the exception of 200 trees of C. Succirubra which were fglled in June
1871, the matter has hitherto been in abeyance,

42. The opinion which I hold that the success in export of the Indian chinchona planta- Results appear to
tions will, at least for the next 20 years, depend on the amount of the bark of C. Officinalis, corroborateestimates
Calisaya, and var. Bonplandiana Angustifolia, sent to Europe, far more than on red bark, h¢id of the
receives hitherto, I submit, a further partial corroboration in the results detailed in thé chinchona species.

foregoing report, and the conclusions I found thereupon.

ORDER of the Madras Government thereon, 29th May 1873.

Tre Government are obliged to Mr. Broughton for his interesting
not, however, of opinion that %is experiments hgave been sufficiently e;t:flg?:g to'.li‘ll::gf;r :
general condemnation of the mossing process, as applied even to the old C. Succirubra °*
trees, and they consider that the Commissioner’s remarks in paragraphs 9 and 10 of his
letter show almost conclusively (if his figures are correct) that this system is likely to be
more profitable than the coppicing system which Mr. Broughton advocates. d

2. Sufficient information is not, however, as i . i ]

) . yet available as to the certainty of -
tion of bark affer a tree has been stripped, and the statements made in yaga;rl;i)rﬁ.%%ugf
Mr. Broughtog 8 report, that 85 per cent. of a patch of 2,000 trees had faileé) in this respect
z » matter which should receive the Commissioner’s and Mr, McIvor's gravest consigera:

on. ‘

3. The experiment advocated in paragraph 13 of the Commissioner’
, oL th er’s letter should at
(l;x;c:eggrltx;gertaken, and the number of trees which it is proposed to include in it should

4. No further mossing of the trees should be undertaken until th i i
ment, which should be reported specially from time to time, are fulfyrz:ﬂfﬁzizglsaiﬁpiﬂ;
7ernment desire to know whether any experiments have yet been made as to the re

tion of bark without this artificial assistance. pro-

— No. 29. —
(No. 24 —Revenue.)
'From the Government of Madras to the Secretary of State for India. .
My Lord Duke, Ootacamund, 12 September 1873,

four Grack will have learnt from our Proceedin 5
1 ; gs of 16th October 1872, »
;()il'::::ﬂ(ll, tfl(:.l'warded \;’lth the Iegter marginally noted*, that it had been arran 7:3 o;r é’cﬂﬁd;ﬁ"ﬁiff‘ id
rd this year a large consignment of chinch : ale in 1373, No, "
e thiays g g nchona bark to England for sale in 1873 No. 15.

79- 02 2. We
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2. We have now the honour accordingly to advise your Grace of the trans.
mission to the India Office by screw steamer “ Othello,” which left the port o
Madras for London, vid the Suez Canal, on the 12th ultimo, of 139 cases receivec
from the Superintendent of the Government Chinchona Plantations, containing
in a'l 23,646 lbs. of bark.

3. The papers on the subject, subsequent to our Procecdings of 16th October
1872, are herewith forwarded for your Grace’s information.

4. The invoice and bill of lading for the 139 cases in question were forwarded

2ToUnder Secretar i i arei * wi io
of State, datea 1oy to the India Office with the letter marginally noted,* with a request that the freight

August 1878, No. 2

g, due thereon might be paid in London after measurement of the cases on arrival
there,and the detailed invoice, as prepared by the Superintendent of the Chinchona
Plantations, will be found recorded in the Proceedings last above quoted.

We have, &ec.
(signed) Hobart, &c.

Enclosure 1, in No. 29.

From the Commissioner of the Nilgiris to Acting Secretary to Government, Revenue
Department, Fort St. George; dated Ootacamund, 2nd April 1873.

GOVERNMENT, in their Order, No. 1,433, of 16th October last, approve of Mr. McIvor's
proposal to consign for sale in the home market this year from 20,000 to 25,000 lbs. of
chinchona bark. Mr. Mclvor, in a letter, No. 161, of 24th ultimo (enclosed), reports that
this quantity has already been collected, and states there is a further supply of 50,000 lbs.
of bark available. He solicits permission to collect this supply and ship it.

2. It appears to me the additional available bark should be prepared and sent home.
So large a quantity as 75,000 lbs. of bark thrown into the market at one time will tend to
solve the question of the extent to which prices are likely to be affected by Indian bark,
and it is desirable, in the interests of private owners of chinchona plantations, to obtain this
information as soon as possible. A very large quantity of bar£ will, it is believed, be
available next year.

3. Mr. McIvor brings to notice that Messrs. Stanes & Rouse have tendered to ship
the bark from Calicut to London at the rate of 5 /. per ton of 50 cubic feet, at which com-
putation a ton would cost in freight alone 170 rupees. On the score of economy, I would
recommend that the consignment be made, as hitherto, direct to the Secretary of State.

From the Superintendent, Government Chinchona Plantations, to the Commissioner of
the Nilgiris; dated Ootacamund, 24th March 1873.

‘WitH reference to the Proceedings of Government, No. 1,433, under date 16th October
1872, authorising the transmission to England of from 20,000 to 25,000 lbs. of chinchona
bark, 1 have the honour to inform you that I have collected this quantity, and not gathered
more than one-third of the bark available; I would therefore feel obliged by your being so

good as to obtain the sanction of Government to our collecting during this season a further -

supply of from 40,000 to 50,000 lbs. of bark for the home market.

2. During this official year 80,000 lbs. of fresh bark have also been supplied to Mr.
Broughton, the Government Quinologist, for the manufacture of amorphous quinine.

3. Messrs. Stanes & Rouse, of Coimbatore, have tendered for the transmission of the
bark we are now packing for Europe, from Calicut to London, at § / per ton of 50 cubic
feet. Chinchona bark being light, this would make the freight of a ton of 20 cwt., from
Calicut to London, 170 rupees ; this, together with the carriage to Calicut, will form a
heavy charge against the transmission of the bark. I therefore request to be informed
whether the bark is to be dispatched, as hitherto, direct to the Secretary of State for India,
care of the Secretary to Government, Madras, or through Messrs. Stanes & Rouse.

ORDER of the Madras Government thereon, 22nd April 1872.

REFERRED to the Acting Collector of Sea Customs, who is requested to ascertain and
report the rate of freight per ton paid on the last consignment of bark per canal steamer,
and the rates now ruling at this port.
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Enclosure 2, in No. 29.

From the Acting Collector of Sea Customs to the Acting Secretary to Government,
Revenue Department, Fort St. George ; dated Madras, 14th May 1873,

Ix reply to Government Order, Revenue Department, No. 427, of 22nd April 1873, I
have the honour toinform you that I addressed the several agents to canal steamers to let
me know the rate of freight per ton, and whether they would undertake the shipment of
75,000 lbs. of chinchona bark to London; they all replied in the negative, with the
exception of Messrs. Binny & Co., who offer to ship the bark either on the - steamer
% Saltwell” or “ Hindoo,” leaving this on the 19th and 21st instant respectively, at the

rate of 4 /. 10 5. per ton of 50 cubic feet. :

2. Messts. Binny & Co. wish to know how the bark is to be packed, and whether it is
likely to damage other cargo.

3. The rate of freight paid on the last consignment of bark was 5 1 15s. per ton of 50
cubic feet.

ORDER of the Madras Government thereon, 28th May 1873, No. 541.

'P'rE Government do not deem it advisable to accept Messrs. Stanes & Rouse’s _oﬂ"er.
The bark should be forwarded to the Collector of Sea Customs, who will have it shipped
per canal steamer to the Secretary of State.

2. The Commissioner of the Nilgiri Hills will supply the Collector of Sea Customs
with the information desired by Messrs, Binny & Co.

Enclosure 3, in No. 29.

From the Collector of Sea Customs, Madras, to the Acting Under Secretary to
Government, Revenue Depa.rtmen;, Fort St, George ; dated Madras, 14th August
1873.

Ix forwarding the invoice for 139 cases of chinchona-bark, together with ‘l‘nll of lad’l,ng,
in duplicate, received from Messrs. Binny & Co., the agents of the steamer Othello,” on
board which the bark was shipped, I have the honour to request you will be good enough
to forward them, by the next mail, to the Secretary of State for India, with an intimation
that the freight due thereon should be paid in London after measurement of the cases on

arrival there.

Enclosure 4, in No. 29.

From the Commissioner of the Nilgiris to the Acting Secretary to Government, Revenue
Department ; dated Ootacamund, 12th August: 1873.

I letter to Government in Government Order, Revenue Department, 22nd April
1871;, gTo.e42e7, I requested approval to a proposal of Mr. Meclvor to collect 50,000 lbs. of
chinchons. bark to send to England for sale, in addition to 25,000 lbs. already ordered to be

collected.

2. T annex a letter from Mr, McIvor, announcing the dispatch to Madras of 23,000 lbs.
of bark out of the 25,000 lbs.

3. With regard to the additional 50,0001bs. of bark, my letter was rgferred to by
Government to the Collector of Sea Customs for a report on the rate of freight for bark.
No instructions have been issued to me to have the 50,000 lbs. collected or otherwise. .I
have the honour to request instructions. The bark can be harvested in October; it
cannot be taken earlier, owing to the monsoon.

4. T should observe that, contmrlzlto Mr. Broughton’s statement in para,graih 40 of his
report in Government Order 28th May 1873, No. 549, Revenue Department, that “ nearly
the whole of the plantations have now been mossed, so that, unless the application be
stopped, there will soon be no trees of an age on which so necessa.rz a plan as coppicin
can be fairly tried,” there are, in the Government plantations, about 6,000 red-bar
trees of 11 years old, and 18,000 crown-bark trees of 10 years of age unmossed.

8. If an additional 50,0001bs. of bark are to be taken this year, these 24,000 trees
will have to be stripped and mossed. In this event, the Order of Government, No. 716,
dated 10th July 1873, Revenue Department, stating that no more trees are to be

270. 03 mossed
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mossed until the merits of coppicing have been ascertained, will, ipso facto,
modified. ,

6. I would venture to suggest an express modification of the order. A coppicing
experiment sufficiently extensive to satisfy Mr. Brou§hton is now being conducted, and
this experiment, or any other similar experiment, will take years to complete. In the

" meanwhile the unmossed trees on the plantations, if left untouched, will yield no revenue,
and a serious conséquence will occur besides. The bark on these trees will go on deterio-
rating; for Mr. Broughton, in paragraph 38 of his mossing report mentioned above, makes
a remark indicating that, in his opinion (an opinion in which the information I have at my
disposal leads me to coincide), the value of bark depends on the age of the bark, and not
on the age of the tree, and the bark must not be beyond a limited age of a few years. He
writes, speaking of certain trees: “ At the present time, I have some reason to fear that
the bark of the eldest trees has arrived at, it not passed, the maximum yield.” I would
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-— No. 30. —
(No. 30—Revenue.)

From the Government of Madras to the Secretary of State for India. -

My Lord Duke, Octacamund, 26 September 1873.

In continu.at.ion of our Despatch, 12th instant, No. 24, advising your Grace
of the transmission, in August last, of 23,646 lbs. of chinchona bark to England

suggest that Mr. McIvor should be at liberty to moss until the superiority of the mossing
process is established. Nothing will be lost by this arrangement, because mossed trees,
like unmossed trees, are capable of being felled by the axe and coppiced at any time
desired.

for sale, we have the honour to forward our i i  *Provedingsof G
. . our proceedings marginally noted Bt o

embodying a letter from the Government Quinologist, containing analyses of the Zfé."b?:'i%s.s""

several samples of the bark in question. '

2. We beg to invite your Grace’s attention to Mr. Broughton’s rema ks in

7. In connection with the preparation of bark for shinment, I would suggest to Govern-
ment the expediency of according a discretion to the Commissioner to collect bark as it
becomes available, and to make arrangements for shipping it; reporting. from time to
time, to Government, the quantity collected and the quaniity shipped, with the necessary
details. In consequence of the delay in the issue of orders respecting the 50,000 lbs. of
bark in question at the present moment, a_ favourable season for taking the bark has
passed, and some months must elapse before the bark can be gathered.

From the Superintendent of the Government Chinchona Plantations, to the Commissioner
of the Nilgiris ; dated Qotacamund, 31st July 1873.

With reference to the Proceedings of Government, Revenue Department, dated 16th
October 1872 and 28th May 1873 respectively, I have the honour to inform you that I
dispatched, between the 18th and 28th instant, the whole of the cases of chinchona burk,
139 in number, to the Collector of Sea Customs, Madras, to be shipped to the Secretary
of State for India.

2. The invoice is enclosed. B{ it you will observe that 11 cases, Nos. 51 to 61,
nclusive, of branch red bark has been forwarded, and 13 cases of branch crown bark,
seing bark rejected by Mr. Broughton as valueless for his manufactory. Mr. Broughton’s
process differs in some degree to that employed at home, and this bark may consequently
prove of fair value in the home market, and, under any circumstances, it appears desirable
to ascertain the price Nilgiri branch bark is likely 10 command in the home markets, and
with this object t}gese cases have been forwarded.

ORDER of the Madras Government thereon, 5th September 1873.

It apé)ears that, in order to carry into effect the proposal of the Commissioner, that
50,000 1bs. of bark should be collet':tedy for shipment to ¥ngland, it will be necessary to moss
all the unmossed trees in the plantations of 11 and 10 years of age. Relying on Mr.
Broughton’s statement that “nearly the whole of the chinchona plantations had been
mossed,” the Government, in their Order, dated 29th May 1873, No. 549, directed that no
Surther mossing of the trees should be undertaken until the superiority of the mossin
sver the coppicing system had been established. Under the circumstances now stated,
jowever, they are pleased to direct that of the 24,000 trees of 11 and 10 years old, one-
fourth, or 6,000, situated in different parts of the plantation, shall be retained for coppicing,
and that three-fourths, or 18,000, 513.11 be mossed after being harvested. It is probable
that this will restrict the projected harvest somewhat below the estimate of 50,000lbs.,
but this is not a matter of any moment. Similarly, the application of moss will not be
sarried out in regard to more than three-fourths of the remaining trees of the plantations;
sare being taken that at least one-fourth of the trees planted in each year are reserved for
axp(;lrimental coppicing, in case it should be hereafter determined to carry out that system
‘arther. ‘

. 2. With reference to paragraph 7 of the Commissioner’s letter, the Governorin Council
s pleased to authorise him to use his discretion in collecting the bark for the home
narket and in making arrangements for its shipment to England, submitting, from time to
ime, reports on his proceedings as proposed. :

3. A copy of Mr, McIvor’s letter, with the invoice enclosed, will be forwarded to His
3race the Secretary of State.

paragraph 2 of his letter on the subject of putting the branch bark into the
home market, and to the observations of the Commissioner of the Nilgiri Hills in

paragraphs 3 to 5 of his letter of 12th August 1873.

3. With advertence to the last enclosure in our Despatch above quoted, we
take this opportunity of informing your Grace that the respective merits of the
“mossing ’ and ‘“coppicing” system of treating the chinchona tree are now

engaging our attention.
We have, &c.
(signed) Hobart, &c.

Enclosure 1, in No. 30.

From the Government Quinologist, to the Acting Secretary to Government, Revenue
Department; dated Ootacamund, 9th August 1873,

I 5AvE the honour to append analyses of the several samples of chinchona bark now
being sent to England, according to the list of specified kinds furnished me by the Com-
missioner of the Nilgiris. The analyses are given in the following table, and are ex-
pressed in per-centages of quite dry bark :—

5 ey 2, 3 o N o P o
5 | 4 B B3 |s |2 |2 |3
=] g z iy g |A a (=]
35|22 | 4| a4 O T T - O E
#El =8| 5 |G| % 2l 3g| 4 | 84|39 &
'§ 2| e5| A |mgl & 4| e8| e 2|5 4
13183 plgd| 5| 2 |EE|Ee| 38| 8| B
22| 82| & |22| 2| & (58|53 =8| 88| &
Total alkaloida - - - - - | 620 |®582 | 275 1’4‘46 541 | 358 |$4:32 | 1842 | 46°60 |+3°61 | 091
Quinine and quinicine - - - 1'14) 325 - | 131 | 097 } 1'33 | 308 | 2'32 | 889 | 207 -
Chinchonidine and chinchonine - | 506 | 267 | 275 | 314 | 414 ]| 225 | 124 | 310 | 271 | 164 -
Pure sulphate of quinine, obtained | 074 | 262 | - | 074 | 062 081 | 811 | 230 386 | 204 | -
crystallised.
Pure sulphate of chinchonidine, ob- | 8:47 | 088 | 100 | 161 | 222 | 1'14 | 085 | 067 | 100 | 0°99
tained crystallised.

* Mean of three analyses. ' ¢ Mean of two snalyses,

2. Certain branch crown bark has been sent, contrary to my advice, given under the
belief that, even if it sell for a good price, its quality will ultimately prejudice the
reputation that Madras chinchona bark should seek to obtain in the market. ,
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Enclosure 2, in No. 30.

From the Commissioner of the Nilgiris, to the Acting Secretary to Government, Revenue
Department ; dated Ootacamund, 12th August 1873.

I HAVE the honour to acknowledge the receipt of a letter, in original, to your addrees

* from the Government Quinologist, dated 9th instant, forwarded for my observations.

proceedings of Go-
yernment, 13 Sep-
.ember 1873,

2. The letter contains Mr. Broughton’s analysis of samples from 23,000 lbs. of
chinchona bark recently despatched to Kngland for sale. With regard to this analysis I
have no remark to offer at present.

3. In paragraph 2 of the letter Mr. Broughton states: * Certain branch-bark has
been sent, contrary to my advice, given under the belief that, even if it sells for a good
price, its quality will ultimately prejudice the reputation that Madras chinchona bark should
seek to obtain in the market.” Upon this point I beg to quote paragraph 4 of a despatch
from the Secretary of State, printed in Government Order, Revenue Il))epartment, 11th
July 1870, No. 1,022: * The plantations will require thinning from time to time, and
strict injunctions should be given that no bark, not even that of the smallest twigs, should
be wasted.” The branch bark referred to by Mr. Broughton was bark rejected by that
%;ntleman, in the last official year, as unfit for the use of the factory at Neddivuttum.

r. Broughton refers to this bark in paragraph 2 of his letter in Government Order, 9th
July 1873, Revenue Department, No. 714. The alternative was either to throw the
bark away or to send it to England.

4. Irrespective of the instructions of the Secretary of State quoted above, it appeared
to me proper that trunk and branch bark should be sent {0 England indiscrimmatel{,
because only by the consignments containing indifferent as well as superior parcels could
there be a possibility of learning the average price of bark. Mr. Broughton appears to
be of opinion that the main object is to obtain a good name for Nilgiri bark. 1 a{:prehend,
on the contrary, that the object is to learn the price of all descriptions of bark, for the
sufficient reason that the production of bark is undertaken by Government in part to
pioneer for commerce and private parties growing chinchona, obviously must send home
their bad as well as their good bark, and want to ascertain the price of both qualities as
soon a8 possible by means of Grovernment sales.

5. The Government will observe that Mr., Broughton seems to think it possible the
branch bark will fetch a fair price.

— No. 31. —
(No. 32—Revenue.)

From the Government of Madras, to the Secretary of State for India.

My Lord Duke, i Ootacamund, 10 October 1873.
WE have the honour to forward, for your Grace’s information, the Adminis-
tration Report of the Government Chinchona Plantations on the Nilgiris for the
year 1872-73, together with our proceedings of 13th September 1873, No. 981,
containing the observations and orders recorded by us on the subject.

We have, &c.
(signed) Hobart, &c.

Enclosure 1, in No. 31.

From the Commissioner of the Nilgiris, to the Acting Secretary to Govemquent, Revenue
Department ; dated Ootacamund, 10th July 1873,

I HAVE the honour to submit the Administration Report of the Government Chinchona
Plantations on the Nilgiris for 1872-73. I take the opportunity to reply, at the same time,
to Government Order, No. 549, dated 29th May last, Revenue Department, upon the

report of Mr. Broughton upon the respective merits of the mossing and coppicing eystgﬁlf.
e
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The Government Order remarks upon a statement of Mr. Broughton that 85 per cent.
.0f 2,000 trees, from which the bark was stripped in October 1871, have failed to renew

~ their bark; that this instance of the failure of the mossing system should receive the

Commissioner’s and Mr. McIvor’s gravest consideration.

2. Mr. Broughton’s report is dated the 19th April 1873, or about 17 months after the
removal of the bark. In paragraph 10 of his present report, Mr. Meclvor says:
“ Originally it was believed that renewed bark could be taken at 18 months’ growth, but

now it is found that 20 months to two years’ growth is necessary for the easy removal of
the renewed bark.” :

3. Mr. McIvor informs me that the 2,000 trees referred to by Mr. Broughton are, at
the present moment, in the most luxuriant possible health, and that he has already com-
menced to remove the renewed bark. I suspect that Mr. Broughton, in referring to
thesc trees, intended to point out that they had been tardy in putting on the renewed
bark, and not that he feared the bark would not renew. I infer this from the cir-
cumstances well known that no free could survive if it was stripped of bark as chin-
chona trees are stripped, and did not at once commence a more or less rapid reparatory
process.

4. The observation is made in paragraph 1 of the Government Order, that the Govern-
ment consider the Commissioner’s remarks, in paragraphs 9 and 10 of his covering letter
to Mr. Broughton’s report, ¢ show almost conclusively (if his figures are correct) that the
mossing system is likely to be more profitable thun the coppicing system which Mr.
Broughton advocates.”

5. Ibeg to state that my figures were under, not over, the mark. The present report
of Mr. McIvor proves this to be the case by facts. Paragraph 9 says that 200 C.
Succirubra of 1862-63, and 40 plants of 1864-65, were coppiced in May 1871, and
yielded 355 lbs. of dry bark; and paragraph 10 states that 1,000 C. Succirubra, of
1862-63, were stripped also in 1871, but in the month of February. These trees yielded
at that time, though this information is not in the report, 1,0301bs. of dry bark. In
October last year the second harvest of natural bark was removed, amounting to 1,950
lbs. of dry bark, and recently the first harvest of renewed bark, that is to say, the
renewed bark from the spaces yielding the 1,030 lbs. of natural bark, amounting to 764
Ibs. of dry bark. These 1,000 trees planted in 1862-63 have, therefore, already yielded
3,744 1bs. of dry bark, and in October next the remewed bark will be taken from the
spaces which yielded the 1,950 lbs, of dry bark ; and this harvest will probably amount
to 1,200 lbs. of dry bark, because the trees have expanded in size since the 1,950 lbs.
was st]rli)pped. In my calculation I will exclude the latter renewed bark, amounting to
1,200 Ibs.

6. The coppiced trees above mentioned were 240 in number, and 40 of them were,
when coppiced, two {ears younger than the 1,000 trees. I do not know what bark the
200 trees gave, and I shall, therefore, consider the 240 trees as equal to one-fourth of the
1,000 trees, and all as of the same age. The calculation is not fair to the coppiced trees,
but it is not so unfair as to vitiate altogether the argument I found on the calculation ;
because the comparison is so immensely in favour of the mossing process that small
errors are unimportant, The 240 trees then yielded 355 Ibs. of dry bark, and the trees,
though in selected localities, that is to say, selected in order that the results might be
favourable to coppicing, have as yet, as I am personally aware, only thrown up shoots
as thick as a walking-stick covered with bark” which when dry curls, and is no thicker
than blotting paper. I saw these shoots early in the year. Mr. Mclvor, in his present
report, says that the south-west monsoon has rendered them more vigorous ; but he does
not mean to say that the growth hitherto arrested has suddenly become luxuriant. He
uses the modified paragraph 9 of his report, the shoots are * becoming more healthy.”
‘These coppiced trees, at all events, will not be fit for a harvest of bark to be taken for a
long term of years.

7. T put, then, the hitherto yield of the 240 coppiced trees against the hitherto yield
of one-fourth of the 1,000 mossed trees. The result is that the former yield is 355 Ibs,
against 936 lbs. in the latter case. The figures speak for themselves, andy yet there are
other considerations favourable to mossing. They are, first, that mossed bark is richer in
&:inine than natural bark; second, that the 1,000 mossed trees will shortly give a

urther harvest, whereas the 240 coppiced trees will net give an additional harvest for a
very long time.

8. I desire to call attention to the support the views I expressed on the coppicing
system received from Mr. McIvor’s present report. At paragraph 12 Mr. Mclvor, re-
ferring to the trees already coppiced, and speaking of them as in selected sites, states :
“ A large extent of land coppiced -without selection could not but add fresh testimony to
the already unsatisfactory tesults obtained by this system.”

9. With regard to the coppicing directed in the Government Oﬁer under reference, I
believe it has already keen done; but I shall report specifically on this subject, and
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submit some remarks on the last paragraph of the Government Order when I hear from
Mr. Melvor.

10. In paragraph 4 of the report, it will be observed by Government that Mr. McIvor
has furnished 83,894 lbs. of wet bark, equal to 33,000 lbs, of dry bark, to Mr. Broughton
during the past year, and that he has collected 25,000 lbs. of dry bark for sale in the
home market, and proposed to collect 50,000 lbs. more. Upon the latter point the
instructions of Government have not yet been received. In all, then, the harvest of bark
for tie past year, if all taken, amounted to 108,000 lbs. of dry bark, worth, at 2. a pound
nett all round, and this is a low price, 1,08,000 rupees. Further on, in his report, Mr.,
Meclvor reters to the number of trees on the Government properties capable ot yieldin
commercial bark, and shows that not one-twentieth of the trees are fit to be crop )e(f
Mr. Mclvor, however, tells me that, notwithstanding, he expects a crop of dry barL in
the current year, amounting to the crop available in the past year, and in 1874-75 a crop
1of double the quantity. After that Mr. Mclvor expects the annual yield will be very
arge.

_ 11. The Government will observe that Mr. McIvor is not of opinion that manure will
increase the alkaloids in the barks of chinchona trees. He 1is, however, experimenting
with manure, and will report upon the subject in due time.

12. Mr. McIvor, under the head “ Cultivation ” in his report, urges that the amount at
Eresent allowed is not sufficient for the proper up-keep of the chinchona plantations. I
ave conferred with Mr. McIvor on the subject, and suggested his placing his views in
detail on paper, when the matter can be considered. This he will do. e tells me that
he is of opinion a staff’ of gardeners is urgently necessary to take, under the mgssing
system, the large harvests of bark available and ex ected. He declares that, had it not
been fir the unskilled manner in which the bark was removed from the 2,000 trees
referred to by Mr. Broughton in paragraph 35 of his mossing report, there would have
been no room for Mr, Broughton’s strictures. Had the bark been skilfully removed, he
believes the fresh bark would have appeared long ago. His general assertion is that
clumsy removal of bark by untrained men causes great injury to the chinchona trees.

Enclosure 2, in No. 31.
REPORT on the Government Chinchons Plantations on the Nilgiris for 1872 -73.

IN submitting this report I have much satisfaction in being able to state that the
geason has been favourable for the growth of all the species of chinchona. The health
and vigour of the plants have never been finer than they are at present. The C. officinalis,
as it attains age, assumes a fine tree-like habit, with increased growth; the bark also con-
tinuously increases in thickness, and improves in appearance.

2. Our propagating operations are now entirely confined to the new species and varieties
of Pitayo barks and C. angustifolia ; the average monthly increase of these varieties
during the year being 1,050 the total number of plants propagated being 12,602. The
pumber of plants in permanent plantations, including the young plants in the nurseries
and propagating houses on 1st April 1873, was 2,640,081. The number of plants issued
to the public during the year is 9,200; the quantity of seed issued gratuitously being
25§ oz., making a gross total of 407} oz., or seeds sufficient to raice 8,150,000 seedlings.
The number of plants permanently planted out during the year is 13,885; there bein%
planted on the Hovker Plantation at Pykara 4,961 plants of C. angustifolia and 7,394 o
C. Pituyo, and on the Dodabetta Plauntation 1,000 C. angustifolia and 500 C. Fitayo:
making the total number of plants in permanent plantations 1,170,029 on 30th April

1873.

3." Among the oldest plants which were planted in permanent plantations in the autumn
of 1862, a small block of 58 plants selected by Mr. %roughtou for the copficing experi-
ment were cut down. Among these was a plant 36 feet in height. The largest of the
12 measured plants of C. succirubra planted out at the same time measure 30} feetin
height, with a circumference of stem of 28 inches. The largest of the 12 measured plants
of (. officinalis planted on the Dodabetta Plantation in September 1863 measure 23 feet m
beight, with a circumference of stem of 7§ inches. :

_ 4. The quantity of green bark supplied to Mr. Broughton during the year for the
manufacture of amorphous quinine is 83,894 lbs. in all, viz., 33,391 lbs. stem-bark and
50,503 Ibs. of branch-bark. During the official year 2,072} lbs. of green tea-leaf has
been supplied to Captain Jennings from the Governmental Experimental Tea Plantation
at Dodagetta.

5. In the autumn and spring 26,000 Ibe. of dry bark was collected for sale in the
European

‘mossing process only. The experience gained
%0 consider that mossing is not the most profitable way of harvesting red bark.

12. TIn my letter, No. 48, of the 26th June 1871. to the late Commissioner of the Nilgiris,

‘810ns, an extensive experiment can he
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European market ip compliance with Government Order, No. 1,433, dated 16th October
1872, On completing this quantity of bark, it was found that not more than one-third of
the whole quantity of bark available had been taken; | therefore, in my letter No. 161,

® dated 14th March 1873, recommended that a further supply of from 40,600 to 50,000

should be collected and despatched to Europe for sale in the home market. The whole
of the stem-bark collected during the lust official year has been taken by the mossing
process. A large supply of bark is now available for the local manufactory.

Recorded im Go-
vernment Order,
No. 427, dafed
22 April 1878

6. In June 1871 the cultivation of the Malakoondah Plantation was abandoned (.)r ‘

“ converted into a wild chinchona wood,” in compliance with Gaovernment Orders,
_NO- 1,011, of 8th June 1871, and No 1193 of 11th July 1871. No expense has been
incurred on this plantation since July 1871, Notwithstanding the fact that this plantation
has not been cultivated for nearly two years, the stronger plants have maintained a fair
growth, but the smaller plants have been overgrown and smothered by the weeds and
growth of jungle-trees, ~In many instances, the jungle growth is now beginning to over-
top the larger plants, and, if not removed, will, I fear, shortly destroy many of them. The
result of the experiment of leaving chinchona to develope themselves into a forest does not
promise to be successful, at least at Malakoondah. It is quite evident on the Nilgiris that
true economy demands an expenditure sufficient to keep down weeds and -undl;rgrowth
until the chinchona plants have attained a growth of eight or 10 years, or until they so
entirely cover the ground that their shade destruys the natiral vegetation under them.

7. In previous reports I have observed that red bark plants do not become productive
until their eighth or 10th year of growth, and that from the 10th to the 12th year
according to situation and exposure, the crown-barks become dproductive. To remove bark
from young trees, except in very favourable situation, is no doubt injurious.

8. It is not generally understood that at present there is not 1-20th part of the plants on
the Government Plantations on the Nilgiris which have attained sufficient age to produce
bark. The number of red bark plants planted in 1862-63 was 12,500 ; in 1863-64, 7,700
in 1864-65, 38,500. It will thus be seen that we have now only 58,700 red bark plant;
old enough to be productive, while the present yeay is the first that the crown-barks are
capable of yielding bark in any considerable quantity. I append a table to this report,
showing the number of plants in permanent plantations and the dates on which they
were planted. This rable gives a fair idea of the quantity of bark we may expect from
the Government Plantations year by year; but in forming an estimate it is necessary to
take into consideration the various circumstances affecting the yield of the trees. Plants
placed in rich soil and sheltered situations will produce three or four times as much bark
as plants of the same age planted on poor land and in exposed places. It is also neces-
sary to muke a deduction g'om the total number of plants planted out in any given year
of about 30 per cent. for failures subsequently filled in.

9. In May 1871 a block of 200 C. Succirubra trees of the planting of 1862-63, also a
block of 40 plants of the planting of 1864-65, were selected by §1r. Broughton and
coppiced. These blocks were on some of the best land and in sheltered localities. The

total yield of bark from these plants was 7201bs. of green stem-bark and 324 lbs. of

green branch-bark, or in all a total of 1,044 lbs. green bark, equal to about 2551bs, dry

stem bark and 1001bs. of dry branch-bark ; in all 355 lbs. The shoots from the roots of

these coppiced plants made unsatisfactory growth for the first two years. Now, however,
they are becoming more healthy.

10. In my report of last year I informed the Government that from the 1,000 experi-

mental C. Succirubra trees, planted in 1862-63, 2,980 lbs. of dry bark had been taken by

the mossing process. We have now taken the first strip of renewed bark from these
trees, and find it to be 764 lbs. of dry bark ; the original baik from the same spaces

having weighed 1,0301bs, In the autumn and spring of next year the entire quantity of
renewed bark will be removed from these trees. When this is completed ‘theqcost ofyre-

moval per pound of dry renewed bark will be given. Originally it was believed that
renewed bark coulfl be taken at 18 months’ growt%), but now it is found that 20 months to
two years’ growth is necessary for the easy removul of the renewed bark.

11. As before noticed the whole of the barks produced this year has been taken by the

I recommended that, while this matter was undecided one-half of the bark collected from
;?liihpléntatnons bte :gz:ni\? by mossing, and the other half by coppicing. In compliance
both £o l?‘lfs;mlnel(li rien so. 11,213, dated 13th July 1871, the w%ole of the stem-bark,
the mossin g a?ocess alone upply of the Mr., Broughton’s mapufactory, was procuared by
roduce b gk% been mo r. Broughton complains that all the trees of an age to
ge fairl tar dave'l'his is ossed, and f_ew remain on which the coppicing experiment can
oY Losted A1 error, as, in fact, of our oldest red bark trees (12,500 of the

lanting of 1862-63 ), there are ful] ) vy s
gesira.b e, in order to test the valu); ‘L‘}e‘t};}alfunmossed. Should the Government consider it

carried out by coppicing on this portion of the

79. .
i P 2 plantation

by Mr. Broughton has led that gentleman

€ two systems, and to arrive at definite conclu-
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plantation that half of the trees which has not been mossed. These trees are now in

their eleventh year of growth, and of an age most favourable for the coppicing experiment.

Mr. Broughton also represents that the coppicing process has not had a sufficiently

extensive trial fairly to test its value. This is no doubt cnrrect: the few trees coppiced®
have been selected in favourable situations, and consequently do not give any idea of the

result which would be obtained fiom a large extent of land coppiced without selection.

Were such an extent of land coppiced, the yield of bark per tree would turn out to be

from one-half to two-thirds less than that obtained from the patches alrcady coppiced,

In fact, a large extent of land coppiced without selection could not but add fresh

testimony to the already unsatisfactory results obtained by this system.

13. In compliance with Government Order, No. 584, 10th April 1872, on Mr. Brough-
ton’s report on the effects of manure in increasing the production of alkaloids in chin-
chona barks, arrangements have been made during the year for the extensive application
of manure to our plants especially to the crown-barks.” I however consider it necessary
to bring to the notice of Government that there are certain circumstances connected with
the production of alkaloids especially in the various varieties of crown-barks which tend
to deprive the results obtained by Mr. Broughton of much of their value. The best
results obtained by manure in increasing the alkaloids was when applied to C. officinalis
and Mr. Broughton attributes the effects produced on this species to a sensitiveness to
the effects of manure. There are other causes which Mr. Broughton slightly notices
which, to some degree, explains the results he obtained. The C. officinalis is the richest
of all the species in quinine. Mr. Broughton has explained that it is very variable in its
yield of alkaloids. In order that we may not be disappointed in the results likely to be
produced by manure, I beg to draw attention to the fact that the variability in the bark
of the different varieties of this species is almost beyond belief. On the first Dodabetta
plantation, consisting entirely of plants raised from imported seeds of C. officinalis, may
be taken samples of bark identical in appearance from similar trees growing under equal
conditions. One sample of which will, on analysis, yield the extraordinary quantity of
114 per cent. cryetalﬁsed sulphate of quinine, and the other yield not a trace.

14. Varieties are found varying in every degree between these extremes. Such being
the fact, it will be easily understood that sam fes of bark gathered from the manured and
unmanured rows of trees might, on analysis, have pointed to any conclusion, and it would
be equally possible to show results proving the application of manure to be highly
Injurious instead of beneficial. Tn short, with plants varying in their alkaloids as crown-
barks do, unless the selection of bark be made with very careful reference to the different
varieties, any result may be obtained and proved by a perfectly accurate investigation
and analysis. I may mention that the red {zarks do not vary so much in the yicld of
quinine as the crown-barks do; and this may account for Mr. Broughton having found
that the manure applied to these plants produced comparatively insignificant results. The
variation in the yield of alkaloids, especially quinine, in the red barks is from half to 2
per cent. according to the variety. The red flower and large-leaved variety produces
most, the white flower variety less, and the small leaf variety in some situations contains
Do quinine or merely a trace. Not only does the variety of the plant vary in its yield of
quinine, but these also again vary according to the situation iu which they are grown.

15. Our manuring operations have been pressed forward as rapidly as possible. "Five
thousand trees of C. officinalis have been manured at N eddiwuttum, and 458 of the same
species at Dodabetta with farmyard manure. The artificial manure so kindly supplied
for trlal.by _Messrs. J. MacMeikan & Co., Melbourne, has been applied to 355 plants of
C. officinalis on the Dodabetta Plantation. The artificial manure tndented for, and
sanctioned in Government Order No. 858, dated 1st June 1872, has not been received.

) Caltwation.—During the preceding and the present official year, the expenditure hav:
ing bee:n ret_iuce'd to the lowest possible point, the high system of cultivation previously
mamta.me_d 1n our plantations has not been carried out. [ would, however, again bring
to .the notice of Government that the results of the last two years’ cultivation makes it
evident beyond doubt that, if the plantations are to be fully developed, it is indispen-
sable that a more liberal system of cultivation be maintained, at least for three or four
years, on the younger portions of the plantations.

16. Appended is a table giving the rainfall at Neddiwuttum, and a table of expendi-
ture from 1860 to the 31st March 1873; also a table showing the number and date of
the plants placed in permanent plantations.

Establishment.—Up to the end of March 187 1, the chinchona plantations were worked
by a permanent establishment of well-trained gardeners, additional hands being merely
called in to perform rough work. For objects of economy the late Commissioner recom-
mended that the plantations should be worked on an estimate of 10 rupees per acre,
exclusive of superintendence. The Government approved of this system eing adopted,
and sanctioned 12} rupees per acre per annum. In consequence of this, it was impossible
to maintain permanently our trained establishment, and the men not having constant
employment sought other situations ; and we have since been obliged to yvork our planta-
tions with such coolies as we are able to engage at the seasons when their labour canligg

app
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applied to the greatest advantage. This system has been in operation for two years, and
it has been found impossible to perform w:1th accuracy any operation requiring care and
attention by the untrained and inexperienced men we are obliged to employ. This
system has no doubt reduced expendigure, but the absolute loss an'd injury done to the
plants greatly exceeds any saving which has been effected. Experience has convlmced

-me that whatever may be the sum sanctioned for the working of the chmfhon.a }()i anta-
tions, it would be very beneficial to maintain a fixed establishment of wel -trfnn(ia gTar-
deners, their number being limited to the expenditure proposed to be incurred. ] he .
establishments on the plantations have now been reduced to one assmtaﬁt Fuperm en-
dent, three overseers, and three maistrleg. Even in tl}e higher grgdes a oNO}:lr exp}(le-
rienced men have left the department, w1t}.1 the exception of Narralrl'sa\s:my aél u, w o
joined at the commencent of the undertaking. With the zeal, apphcatlonl, a}m)n energy
displayed by the assistant superintendent, overseers, and office manager, ave every

reason to be well satisfied.

STATEMENT of EXPENDITURE, 1872-1873, of the Government Chinchona Plantations on the Nilgiris.

Superintendent | Propagation and Dodabetta Neddiwuttum Pykara Malakoondah
Es::gli?}:zf:m_ De.;:ts:»re{lt. Plantation. Plauntation. Plantaticns. Plantation.
»ARTICULARS. . ) TOTAL.
lstgo 1872-73. 12:21 1872-73, 1330 1872-73. 1@21 1872-73. 13::2 1872-73. Ia‘gs 1872-73.
187172, 1871-72. 1871-72. 1871-72. | 1871-72. 1871-72.
Ra. Rs. Re. Rs. Re. Rs. Rs. Rs. Rs., Rs. Ras. Rs. Rs.
ablishment, salaries, | 81,200 | 5,127 | 40,397 240 | 42,716 | 1,620 | 84,675 | 3,132 | 13,496 | 1,020 | 9,605 - 2,96,228
Bni;;ngs - - . - 185 | 14,218 43| 20,621 195 | 23,015 330 | 3,583 53 | 3,138 - 65,381
Tool and storervoms = - - - - G75 - 1,618 - 893 - 820 - 3,500
Goolies’ quarters = | - - - - 1,593 150 | 4,240 58 | 2,233 24| 45| - 8,843
:Pelling - - - - - - - 4,568 - 9,227 - 1,576 - 4,952 - 26,323
cleari;,; and weeding - - - 1,000 450 | 19,500 | 2,420 | 30,401 | 2,712 | 14,437 | 1,960 | 11,101 - 89,179
Pitting - - - - - - - 9,650 70 | 15,585 140 | 6,627 199 | 4,623 - 36,594
Carriage of plants - - - - - 8,415 12! 5004 44| 1,609 124 786 - 11,084
Planting and shading - - - - - 6,804 10 7,340 70 [ 2,080 142 | 1,117 - 17,602
Trenching - - - - - - - 3,759 - 6,642 - 1 2065 - 575 - 13,041
l;‘.ncloling - = - - - 548 - 5,337 - 4,552 - 1,845 - 1,080 - 13,362
Road-making - - - - - - 7,149 100 5,757 195 | 8,441 100 | 2371 - 19,116
Tools - - - - - 560 193 5,091 210 5,052 340 | 3,850 255 | 1981 - 18,438
Contingencies - = 831 195 | 2,428 137 5,897 155 7,820 160 { 1873 143 | 1,104 - 20,747
Excavating - - - . 172 - 1,004 - 1,105 24 - - - - 2,280
Clothing - - - 169 32 365 - 250 - 381 - 158 - 85 - 1,284
Verious - - - - - - - 2,570 225 8,092 416 660 180 303 - 7,708
Collection of bark and - - - - 57 215 1,836 | 1,624 20 | 1,005 - - 4,767
0.:-::::: ditto - - - - - ) -.' - - 708 54 - 49 - - 811
Manure and manuring - - - - - 40 - 28 - 8 - ’ - -71 )
trees.
Torau - - | 62,200 | 8,539 | 9,689 | 1,072 ) 1,40935 | 5,452 | 2,109,055 | 9,330 | 71,536 | 5,257 | 43,776 - | 6,46,844
N
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L)
SANCTIONED ESTIMATE,

Results of Expenditure, and Out-turn of the Government Chinchona Plantal

for the Year 1872-73.
Superintendent P""P"g;ﬁo“ Dodabetta | Neddiwuttum Pykara v
and aun ¥
Office Nursery Plantation. | Plantation. Plantation. P
Establishment.| Department. ToraL . g
PARTICULARS. . . . . v
' g ® E § § Estimate.| Exp
= o - . o
3 2 : = 38 = = g :
§12| 8|2 |8 %2 |%|3 s | 3
8| | B |28l 8 |8 2
S E |2 | & | &8 |8 |8 | )| &
Rs. Rs. | Rs. | Re. | Re. | Re. | Ra. | Rs Rs Rs. Rs. B
FEstablishment, including salaries - - - 18,012 {8,027 | 210 240 {1,620 | 1,620 | 3,132 | 3,132 | 1,020 | 1,020 14,024 14,1
Buildings D U . 185 | 200 43 | 300 | 195 | 3uo | ‘330 | 200 53 1,000 L]
Tool and store-rooms - - - - - - - _ - - - - - - - - -—
Coolies’ quarters - - - - - - - - - - 50| 150 | 200 68 | 100 24 350 L
Felling - - - - - - - - - - _ - - - - - 300 - 300 —
Clearing and weeding - - - . | - ] ~ | 459 {2,500 | 2420 {3,811 2,712 | 2,500 | 1,960 7,811 7,8
Pittmg - - - - - - - < - - - - 30 70 50| 140 | 100 199 200 L)
Carriage of plants - - - . . .} _ - . - 25 12 25 44 50 124 100 o
Planting and shading - e e - a - - - - 10 40 10 70 25 142 45 o
Road-making - - - - . . -0 _ 4 _ - - 50 1 100 50 198] 50 100 150 A
Tools - - - - - « < -0 -0 _ - | 198| 100| 210 150 | 840 100 285 350 o
Contingencies = - - - - . .| 150 195 s0 | 137 250 185 450 | 160 | 250 143 1,160 L]
Clothing - - - -« « . .| 3| 8| 30| = 10} - 2| 24| 10 - 100 1
Various - - = s = - - - - - - - 1000 3225 ( 150 | 416 | 100 120 1,350 8
Collecting bark and mossing tree . - - - - - 500 | 215 |1,500 | 1,624 300 | 1,005 2,500 9,8
Carriageof ~ ditto - - . . -1 - - - 50| - | 150 | 84| b0 49 250 1
Manure and manuring trees - - - - - B - - 40 - 28 _ s - [
. ToTAL - - - Rs |8,192 (8538 | 520 1,072 | 5,618 |5,4562 (9,908 9,830 | 5,355 | 5,257 | 29,680 29,61
- Re. e p. £
83,804 1bs. chinchona fresh bark supplied to Go i - - 4 -perlb. - - - - - - -| 20973
25,000 p ary bark for .E})e o Et;g h::mme_nt Qu_inologut,:tt - . - p . SoDoT T T T ] aseee
2,3 6} ,, green tea-leaf distributed to the publie - e - at - - 1 4 - - - - - - - 194 1
9,200 chinchona plants ” ” . - - at N ~ -  $ each - R . - - - - o5 |
25% ounces chinchona seeds » » gratuitously -  at - - 4 -~peroz. - - - - - - - ¢
ToraL - - - £.| 46,370
hsse——

CHINCHONA PLANTS permanently planted out, Dates of Planting, and Number of Acres by Base and Sur
Measurement under Cultivation on the Government Plantations on the Nilgiris.

Total Number of the Species of Chinchona Plants Planted. Denison, Kilgraston, and Napier Estates, Neddiwuttum.’
DATE.
Crown Red Yellow | Grey Other Crown Red Yellow Grey Other | Acres, | &
Barks B ) TorAL. |Acres. f B
arks. arks. | Barks. | Barks. Species. Barks. | Barks. | Barks. | Barks. | Species. Sgr ace.
1862-63 - | 18,550 | 12,500 500 | 3,100 850 85,000 | 63| 4,200 12000 500 | 3,000 300 -
1863-64 - | 20,432 7,700 | 1,000 | 2500 - 31,632 | 55 | 16,000 4,700 [ 12,000 1,500 - -
1864-65 -| 56,700 | 38,500 . - 3,519 - 98,719 | 90 | 10,000 | 23500 - 2,500 - -
1865-66 - | 456,500 34,020 - - - 79,520 | 80 | 2,000 | 23,720 - - - -
1866-67 - | 67,000 | 77,000 | 9,260 | 8,140 - 156,340 | 156 | 5,000 | 49,000 | 8,000 | 1,140 - -
1867-68 - | 150,701 | 163,800 | 9,600 | 14,000 | 1,600 | 839,701 | 340 | 15,000 | 94,800 | 6,300 | 9,000 - -]
1868-69 .| 65,000 | 77,945) 7,700 | 2,500 - 153,145 | 153 | 20,000 | 73,000| 7,700 | 2,500 - -

. 1809-70 - { 84,995 | 168,478 - - 899 | 254,367 | 284 | 3,650 | 70,680 - - - -
1870-71 - - - 3,500 - - 3,500 2 - - 3,500 - - -
1871-72 - - - 2,350 - 1,900 4,250 5 - - 2,350 - - -
187273 - | 5061 | - - - TRe) INESS) 5l - - - - - -

S .
ToraL - - | 514,830 | 579,938 | 33,850 | 28,759 | 12,643 1,170,029 | 1,223 | 75,750 | 849,400 | 20,250 | 19,640 300 455 | ¥
——
474,340
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CHINCHONA PLANTS permanently planted out, Dates of Planting, and Number of Acres by Base and Syrface

Measurement under Cultivation on the Government Plantations on the Nilgiris.

2

b

Dodabetta. Wood and Hooker Estates, Pykara. Stanley Estates, MalakoonQah.
@
: , - . < - < . .l @
. - ; g ] 5 2 : 2l & : € . . £l g

Date. | " e i § '.5 5 s I g i '—; g —,5 g g | | g
2 # c: & & 2 & 'E ER R a & 5 &l a
E a B o 3-. < s . S rJ e =] " o -
~ P ] 1 B 5 3 -] 1] F ] ] S
e~ ~ ® £ s 1 e = K] z o & a4 = e

8 | || &8 = < S & S| 8] < < & é S|<| 2.
1862-68 - 14,350 | 500 - 100 50 - - - - - - - - - - R -
1863-64 - 2,433 - - - - - - 2,000 3,000 11,000 - - - - - -] - -
1864656 - 32,000 - - - - - - 14,700 15,000 | 1,019 - - - - - - - -
1865-606 - 39,000 - _ - - - - 4,500 11,300 - - - - - - - - -
1866-67 - 55,000 - | 1,200 - - - - 7,000 28,000 | 2,000 - - - - - -1 - -
1867-68 - | 105,000 | - 3,000 | - |1,600 | - - | 25201 | 54,000 5000 | - - - 5000 | 15000 -} -1 -
1868-69 - 40,000 | - | - -1 -] - - - - - - - - 5000 5915| - | - | .
1869-70 - 49,048 - - - - - - 18,297 78,488 - - - - 14,100 | 19,310 | 899 | - -
1s70-10 - | - - - - -] - - - - - -1 - - - - - N P
1871-73 - { - - - - 800 - - - - - {1,100 - - - - - - -
1873-73 - 00| -| - | ~-| 500} - - 4,961 - - 7,804 - - - - I I

ToTAL - 337,830 | 500 | 4,600 | 100 {2,950 378 | 28725 | 77,159 | 189,783 | 9,019 [8,494 | 314 | 226°50 | 24,100 | 40,255 | 899 | 75 | 4028

e N A—— M——————
345,080 284,455 65,254

REGISTER of the Rainfall on the Government Chinchona Plantations at Nuddiwuttum
for the Official Year 1872-73.

Dare. Rainfall,

Inches. Cents.
April 1872 - - - - - - - 1 87
May » - - - - - - - 8 39
June » - - - - - - - 20 12
July » - - - - - - -] 31 n
August - . - - - - - 19 sS4
September ,, - - - - . - - 13 2
October ,, - - . - - - - 5 31
. November ,, - - - - - . . 3 71
December ,, - - - - - - - 2 19
January 1873 - - - - - - - 0 o
February ,, - - - - - - . o 72
March ” - - - . - . . 0 40
Torar - . .} 101 8

OrDER of the Madras Government thereon, 13 Septsmber 1873, ‘

WiTH the foregoing letter the Commissioner of the Nilgiri Hills submits the annual
report of the Superintendent of the Government Chinchona Plantations. During the
year 15 acres seem to_have been planted out with 13,855 plants, making up the total
numll).elz1 o:'o tzﬁes él(l) the plantaémnslto 1,170,029. A large quantity of gbarﬁ has been
supplie e (Government Quinologist for the manufact f ini
;ng 25,000 lbs. have been forwarded to England for.eale. ofure of amorphous quinine,

2 ,

79- 1 2. From
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2. From the statements attached to the report, it appears that the total expenditure on
the plantations up to the close of the past official year was a little under 65,0001, and
that the gross returns durin the year under report axje vglued at a little over 4,000[.,
which must be viewed as a fairly satisfactory result, considering the age of the trees.

3. The experimental abandonment of all expenditur,e on the Malakoondah Plantation
does not promise to be successfnl, from Mr. McIvor’s report of the state of the trees.
The Commissioner will be good enough to take the matter into his consideration, and to
report whether he would propose to incur & small annual outlay in order to clear the
undergrowth,

4. Tt appears that the mossing process has not been carried out to the extent sup-
posed, and that fully half of the oldest red-bark trees are unmossed. The remarks of
the Superintendent and of the Commissioner on the superiority of the system are, how-
ever, out of place in an annual report of progress, and should be submitted in a
separate communication.

5. The application of manure to the plants has been extensively carried out. As
observed by Mr. McIvor, however, it will be difficult to arrive at accurate results, oying
to the great variation in the samples of bark taken from trees apparently under precisely
the same circumstances, but the experiment must be continued, and results carefully
observed and recorded.

6. The cessation of high cultivation and the reduction of establishment, though result-
ing in a considerable diminution of expenditure, is stated to involve a sacrifice of efficiency.
This matter should be specially brought forward for consideration as proposed by the
Commissioner without delay.

— No. 32. —
(No. 34.—Revenue.)
From the Government of Madras to the Secretary of State for India.

My Lord Duke, Ootacamund, 10 October 1873.
WITH our Despatch, 15th February 1872, No. 4,* paragraph 2, we forwarded
a letter from Mr. McIvor, refuting the statement which was published in the
Supplement to the * Gazette of India,” dated 8th July 1871, to the effect that
the chinchona plants, when originally supplied from the Nilgiris to Darjeeling,
were affected with canker. Copy of our letter to the Government of India,
asking that the same publicity might be given to Mr. Mclvor’s statement as was

given to the unfavourable report above alluded to, was also sent with the same
Despatch.

2. We now forward, for your Grace's information, our further proceedings on
the subject, dated 14th October 1872, No. 1,4)8, and 12th September 1873,
No. 978. The former embody a letter from the Government of India with
papers frum the Government of Bengal, maintaining the correctness of the
assertion as to the existence of canker in the plants in question ; and the latter
contain letters from the Commissioner of the Nilgiris und from Mr. Melvor,
being replies to the papers from the Government of India just referred to. .

3. It appears to us.that Mr. McIvor has shown that it is extremely impro-
bable that canker existed in the plants originally sent up from the Nilgiris as
stock for the Sikkim plantations, though it is poseible that the disease may have
been generated on the journey.

4. The letters from the Commissioner and from Mr. Mclvor, referred to
above in paragraph 2, have been forwarded to the Government of India, with.
the request that they may be published in the ¢ Gazette ot India™ in con-
tinuation of previous correspondence. -

We have, &e. :
(signed) Hobart, &c.
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Enclosure 1, in No. 32.

From the Secretary to the Government of India, Department of Agriculture, Revenue,
and Commeice (Agriculture and Horticulture), to the Secretary to the Government of
Madras; dated Simla, 1st Qctober 1872. .

I Aw directed to acknowledge the receipt of your letter No. 73, dated 11th J anuary

1872, and in reply to forward, for the information of his lKxcellency the Governor in

Council, copy of a letter* from the Government of Bengal (with enclosures), which, in =

the opinion of the Government of India, leaves little doubt of the correctness of the 6th ultime.

assertion that canker  is shown to have existed in the plants originally sent up from the
Nilgiris as stock for the Sikkim plantations.”

2. Your letter, together with the reply of the Government of Bengal, with the enclosures
of both, will now be published in the Supplement to the “ Gazette of India.” Paragiaphs
3 and 4 of the late Mr. Breeks’s letter to your address, No. 91, dated 13th December 1871,
will however be omitted, as they appear to the Governor General in Council to be
objectionable, as embodying a personal attack upon a Secretary to Government, based on
a statement contained in a letter signed by him in his official capacity.

From the Superintendent, Botanic Garden, and in charge of Chinchona cultivation in

Bengal, to the Officiating Under Secretary to the Government of Bengal ; dated Royal
Botanic Garden, 12th July 1872.

Wrrh reference to your memorandum marginally noted, calling for a report on the 12 April 1872, with
statements made by Mr. Mclvor impugning the correctness of the evidence given by Mr. enclosures. '

Munro as-to the importation of cankered chinchona plants from the Nilgiris, I have the
honour to state that I have collected fresh evidence on the point from all the persons
known to me now in India who were conmected with the first chinchona experiments in

Sikkim.,
2. Thave now the honour herewith to forward, for the information of Government, copies
of the statements of the following gentlemen : —

(L.)—Dr. B. Simpson, Civil Surgeon of Patna, and formerly of Darjeeling.
Dr. Simpson was interested in the Pomong plantation on its first being started, and
consequently writes from personal knowledge.

(IL)—Mr. Munro, manager of the Pomong plantation.

(1IL.)—Mr. Jaifrey, of the Government Chinchona plantation. Mr. Ja.ﬁ'rey has
been continuously on the Government plantation since its commencement until now.

(IV.)—Mr. Gammie, resident manager, Government Chinchona plantation.

« )—Mr. Scott, curator, Botanic Garden. Mr. Scott originally servegl on the
the Government Chinchona plantation, but was subsequently transferred to his present
appointment.

No. 3,096, dated,

n

3. In compliance with Mr. Geoghegan’s letter marginally noted, I have the honour to From3J.G:

Commissioner of Nilgiris, dated 6th December 1871.

* submit some remarks on the several matters touched upon in Mr. Mclvor’s letter to Esq., to H. Plowdpa,";
Esq., dated Oth ~
April 1872. -

e

]

4. In the evidence taken by the Chinchona Commission during March 1871 no particulars Report of the Chinw.

are recorded in repard to the introduction of canker to the Government plantation, none ghtmﬂ Commission,
of the wituesses apparently having been questioned on the point. Mr. Munro’s statement 1871

(page 21, paragraph 41, 4th clause), that his Association received its first cuttings from
tge Nilgiris, and that ¢ these were extensively affected with canker,” is the only one
in which the importation of the disease into Sikkim is specially referred to. From his
letter above quoted, it appears Mr, McIvor is not inclined to admit that any plants sent
by him from the Nilgiri plantations to Sikkim for either the Government plantation or
that of the Chinchona Association could, on arrival in Sikkim, have been affected with the
disease which he calls ¢ canker.”

5. As regards the Government Sikkim plantations, Mr. McIvor thinks it improbable
(paragraph 2 of his letter) that if cankered plants were received the fac# should not have

* been mentioned until the year 1871. Mr. McIvor’s argument is a negative one, and his

numerous extracts from the reports of the late Dr. Anderson, while provine that in Dr.

Anderson’s opinion the success of the Chigchona cultivation under him had been great, do

not prove that it had been attended by S drawbacks whatever. Had Dr. Anderson
= Q

279. - considered




See Meclvor on

Pyopagstion of
Meudfenal Chin-
chonas, page 6,
paragraph 12,

port on Chin-

118 CORRESPONDENCE RELATING TO

considered the so-called canker such a formidable affection as Mr. McIvor does, ne wouta
have doubtless referred to it jn his reports. Krom his not having done so, the natural
inference is that he did not think it worth mentioning, and that, on the whole, he
considered himself warranted in regarding the Chinchona experiment in Sikkim as a success
—a view which is, I belicye, shared by most people who have seen the plantations theve.
Now, however, that the que’stiOn as to the introduction of canker has beeq d.efimtely
raised, the evideice goes to show that, as a fact, the plants brought from the Nilgiris were
or arrival, or very soon thereafter, found to be affected with it. Mr. Jaffrey (in paragraph
2 of his evidence) positively states that the 327 plants received by Government in April
1863 from the Nilgiris were cankered (these are the plants referred to in Mr. Mclvor’s
paragraph 10), and that those received by him in August 1862 were also diseased. D
Simpson corroborates My, J affrey’s statement in so far when he says that he saw the
disease in the plants in pots under glass at Lebong before a single one had been planted
out. Messrs. Scott and Gammie, who joined the Chinchona establishment subsequently
the importation from the Nileiris, bear testimony to the fact that prior to their arriva
canker had been established among the plants. It is therefore quite clear that it did not
appear suddenly and for the first time as a widespread epidemic shortly anterior te the
visit of the Commission in February 1871. -

6. As regards the private plantations in Sikkim, Mr. Munro states that his association
got its first cuttings from the Nilgiris, and that these were *extensively affected with
canker.” Mr. Melvor argues that Mr. Munro's evidence is inadmissible, because he
says ‘it is quite certain from a careful examination of the records that Mr. Muyro never
received any cuttings from the Nilgiris.” Mr. Munro, on the contrary, states (paragraph
3 of his memorandum) that ea,rljfJ in 1864, and a few months after his own arrival in
Sikkim, four wardian cases of chinchona plants were received from the Nilgiris, and that
these were the plants described by him in his evidence before the Commission as
“ extensively affected with canker.” Mr, Lloyd, who succeeded Dr. Bournc as secre-
tary to the association, of which Mr. Munro is the manager, corroborates this b
explaining how much these plants cost. The evidence concerning this importation is
very clear, dates of dispatch and arrival of the cases and of the remittance of the money
in payment being given. Mr. Lloyd turther shows that prior to this payment 500
rupees had been remitted to M. Mclvor for plants, of which Mr. Munro says (paragraph
4) only seven were survivors at the date of his arrival in Sikkim. Dr. Simpson bears
testimony to Mr. Munro’s general accuracy, and himself describes the condition of the
first importation from the Nilgiris; while, p paragraph 3 of lis memorandum, Mr.
Jaffrey states that he was consulted during me year 1863 by Mr. Barnes, one of the
original partners in the Chinchona Association, as to the diseased condition of some plants
received from the Nilgiris.

7. In paragraph 4 of his letter Mr. McIvor points out an ““error” of omission into
which, he says, K{r. Munro has fallen in his evidence before the Commission, and, by way
of rectifying Mr. Munro’s omission, states that the Chinchona Association was supplied
by him with seeds enough of Chinchona to have produced “ probably from 50,000 to
100,000 seedlings.” Mr. Munro, in paragraph 5 of his memorandum, states that the
amount of seed (a quarter of an ounce) was sufficient on Mclvot’s own showing to have
produced only from 5,000 to 6,250 ‘plants. Mr. Munro has thus, I think, very con-
clusively disproved both the charges of inaccurary brought against him by Mr. McIvor.

8. A few statements in Mr. MclIvor’s letter which bear, not on the introduction of
canker, but on its effects in Sikkim, remain to be noticed. In paragraph 7 of his letter
he says, “the entire stock of this species (Cinchona Officinalis) has been eo seriously -
affected with canker as to cause its cultivation to be abandoned.” I have elsewhere
stated at length the causes of the abandonment of the cultivation of Cinchona Officinalis,
and would here only draw attention to paragraph 4 of Mr. Gammie’s, to paragraph & of
Mr. Jaffrey’s, and to paragraph 7 of Mr. Munro’s memoranda, in which these gentlemen
distinctly state that canker was not the cause of its failure. :

9. In the paragraph of his letter just referred to Mr. McIvor goes on to say that * the
Sikkim stock of C. Pahudiana raised solely from Java plants has also been destroyed byq ,
canker.” I am rather surprised to find this statement made by Mr. Mclvor, for every= "
body interested in Chinchona cultivation ought to krow that this species, after having"
‘been extensively cultivated in Java, was discovered to yiéld no guinine, and that for this
reason its cultivation was everywhere abandoned. Messrs. . Munra and Jaffrey note this.,
fact in their-memoranda. . ' *

-

10. A third mistake into Which Mr. McIvor has fallen in- this-ame petageaph'7 is-that
of saying that « the Java variety of (. Calisaya (C. Josephiana) has' been so affected by
-canker that only onc plant existed on the Sikkim plantation at the date of my vieit in*
February 1871 out of sl the plants received of this variety;” whereas Mr. Gammie, in the =
concluding paragraph of his memorandum, estimates the number at 8,000.

~ 11. In my last annual report I have given my own opinions on the disease existing in
the Sikkim plantations, an have distinguished two forms of it, one general and one local.
The latter I regard as any thing but fatal, and I would ?are -merely allude to the in- !
gtructive instance of recovery mentiosed.by Mr. Gammie in the.oono{-,dhg part of W’:}
. I graph™

5

i»him.
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~ &raph 1 of his statement. 1 may mention that I saw examples of both forms of the disease

in the Chinchona plantations on the Nilgiris during my recent visit to them, although
neither is common there.

I.—Dzr. SIMPSON. ‘.

My dear King, __ Bankipore, 25 June 1872.
Mg. MCIVOR is wrong in stating that Mr. Muaro received no cuttings from the Nilgiris.
It is quite true that the first instalment of plants were sent long before his arrival, bat
when they were opened in my presence at Lebong only one pl:u}t in the box was alive,
and even this subsequently died. I also corroborate Mr. Munro’s statement regardmg

the disease in the plants. Moreover, before Mr. Munro arrived in the country at all, an
before a single plant belonging to Government was planted out, I saw the discase at
Lebong in the glass-house, while the plants were in pots (I allude here to the Govern-

" ment plants). Mr. Jaffrey, who was then in charge, can bear enough testimony to this.

ersonal knowledge of Mr. Munro, even were I unacquainted myself with the
feﬁfl ?tzxtg of matters, 1 W(ﬁlld place the fullest confidence in any statement put forth by

Yours, &c.
(signed) B. Simpson.

II.—Mr. MUNRO.
MEMORANDUM by J. Munro, Esq., Manager, Darjeeling Chinchona Association, Pomong.

REFERRING to letter No. 115, of the 6th December 1871, from Mr. McIv.or,_S.uper@n-
tendent, Government Chinchona Plantation, to the Commissioner of the Nilgiris, with
enclosures.

1. From Mr. McIvor's letter I see that he calls in question the statements made by me
before the Bengal Chinchona Comission at Rungbee in February 1871, and flatly denies
that the Darjee%in Chinchona Association received any plants from the Nilgiris in myl
time, and asserts that the last supply of plants from the Nilgiris was ten months in Benga
before my arrival there.

2. My reply will be as short as possible.

3. At paragraph 3 of his letter Mr. McIvor says :—* It is quite certain from a vqar:ef.ul
examination of the records that Mr. Munro never received any cuttings from the l\llg}rxs.
In fact, Mr. Munro did not arrive at Pomong until December 1863, or when the original
plants sent from the Nilgiris as stock for the Sikkim plantations had been nearly two
years, and the last suppl fully ten mounths, in Bengal.” Mr. Mclvor is quite correct as
Yo the time of my arrival. I arrived in Darjeeling on the 11th of December 1863. I do
pot know what records Mr. McIvor had examined so carefully, but I would respectfully
suggest that he examine his own account-books (I presume Ke keeps books), and if he
does nos find there that he despatched four wardian cases of Chinchona plants to Bengal
in the beginning of 1864, and that he was paid for the same in June 1864, all I can say is
that such entries ought to be there. '

For it is quite certain that the Darjeeling Chmchgma. Association did get four wardian
cases containing Chinchona plants, labelled C. Succirubra, C. Micrautha, and C. Conda-
minea, from the Nilgiris, and that they arrived in Darjeeling on the 3rd of March 1864, or
two months and & balf after my arrival there. I also got four wardian cases from Ceylon
ak the same time, containing principally C. Succirubra and a few plants of C. Officinalis,
véry different plants from the Madras plants. As Mr. McIvor might again call in ques~
tion my unsupported evidence, I enclose herewith a note from our present Secretary® of
te diffsrent payments made to Mr. McIvor for plants, which spea.ka for iteelf.: Thowe
plants whieh arrived in Darjesling on the 3rd of March, and for which Mr, McIvor was
paid 256 rupees on the 30th- June 1864, were the le(ants referred to by me in my
evidence before the.Chinehons Commission, quoted by Mr. McIvor in paragraph 1 of his.
letter. O : ,

"4, 'That statement, I repeat, is substantially correct, and was made by me in support of
my views on canker; and not with any view or intention of detracting anythin i!r)om the
ﬂpries of the Nilgirie or their able superintendent; nor was I aware (until Mr. émughton,
w member of the Commiseion, indignantly denied it) that the existence of canker there
was denied. Indeed, I was then, as I still am, under the impression that Mr. McIvor,
dyxi &his short visit to. Pemong, sad in, answer to.a direct question from me, admitted
gn oy had cankexr.to & Limited extent. I am also wnder the impression that it occurs
7 : : i

Q2 in
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in their native country; but, be that as it may, certain it is that the Madras plants which
reached me on the 3rd March 1864 (of the first consignments I know nothing, having
only arrived in time to see the death of the last of them, seven plants), and which were
very stunted, having been used as stork plants before they were despatched, as the fre-
quent marks of the knife on them fully testified, showed symptoms of the discasc we
have since learned to call canker, as soon as it could be distinguished from injuries re-
ceived on the journey. The Ceylon plants were long succulent shoots that had never
been topped. .
I do not affirm that they were afterwards frec of canker,

5. At paragraph 4, Mr. McIvor quotes another statement made by me before the Chin-
chona Commission, namely, ¢ that my present plantation of 500,000 plants of C. Succirubra
were raised by cuttings from 92 plants,” and suys this is an error, as I supplicd a quan-
tity of excellent sceds to the proprietors of the Pomong plantations, Mr. Lloyd and
(/‘10101183 Angus. These seeds germinated ﬁ‘eely, and probably pl'Oduced 50,000 to 100,000

ants.

P This statement, which I have no doubt is quoted correctly, is not very happy in its
wording, and ought to be * at least 500,000 plants of C. Succirubra now in permanent
plantations were raised by cuttings (including layers, cyes, &c., &c.) from 96 (not 92)
plants.” But this does not alter its meaning in the least for the purpose for which it was
made, namely, to point out to the Commission the cffect such treatment must of necessity
have on weakening the constitution of a forest tree—an effect from which they very soon

recover, however, when placed in a favourable situation.

6. The above would scarcely be worth noticing, but that Mr. Meclvor tries to damage
the whole of my evidence by making some of my statements appear fal.se. My xponth y
returns will show any whom it may concern the number of plants, cuttings, &c. from the
beginning to date. : ..

" I}VIY return for December 1870, or previous to the sitting of the Commission, shows as
ollows :—

C. Suecirubra plants in permanent plzmtat'!ons - - 867,400
Ditto - - ditto in nursery beds for ditto - - 667,331
Ditto - - ditto instock - - - - - = 15,000

Total - - - \ 1,549,731

So that my statement in round numbers of 500,000 was considerably within the mark,
and left ample room for a good deal more than Mr. Meclvor’s sceds, cven at his own esti-
mate of them. The produce of his seeds, as soon as they were ready, were planted out
with others in 1870.  And I hope Mr. McIvor will not doubt my word when 1 say that I
tried to the utmost of my poor abilities and the rude means at my disposal to make the
most of them, but 1 think he is rather hard on me in his estimate of the number of plants
I ought to have raised from them. He takes care not to mention the quantity of sceds
sent: I will do so for him: it was of C. Succirubra } oz.; and Mr. McIvor, in his ¢ Notes
on the Propagation and Cultivation of the Medicinal Chinchonas,” published in 1867,

age 6, paragraph 12, says ‘“ one ounce of clean seeds produce on an average from 20,000
to 25,000 plants,” so that * instead of from 50,000 to 100,000 his } oz. would produce
from 5,000 to 6,250 plants only.

7. The remainder of Mr. McIvor’s letter refers principally to the Government planta-
tions, and does not concern me much; but as I have a few plants here of C. Officinalis
and its varieties, and of C. Pahudiana, I may remark with reference to Mr. Mclvor’s
statements at paragraph 7 of his letter. After stating that the principal stock of C. Offi-
cinalis had been raised from seeds from Ceylon, he says: ¢ And it is worthy of notc that
the entire stock of this species has been so seriously affected with canker as to cause the
cultivation to be abandoned. The Sikkim stock of C. Pahudiana, raised solely from Java
plants and seeds, has a:lso been destroyed by canker.” This is a bold assertion, and it is
certainly new information to me that the one was abandoned through, or the other destroyed
by, canker ; but as I presume he refers to the Government plants, I leave the gentleman
in charge of them to digest it. We have a small patch OF each species here, as also of
C. Micrantha, the latter raised solely from Madras plants; we discontinued propagating
the whole of them from a very early stage, not becaunse of canker (which is onY a mare’s-
pest discovered by Mr. Mclvor), or because of any other disease, but simply because of
their prospects from a commercial point of view. ~They are not destroyed, but are not
worth wasting money on, and the climate of Sikkim does not appear to be very suitable
to either of them. Thqy are not the only species, however, that Mr. Mclvor has for-
bidden to grow in Sikkim; if I am rightly informed (I write from hearsay), he in one
sublime sentence pronounced the whole of our Succirubra to be dying out also, and gave
them three years to take themselves out of existence, Pomong I suppose included. guch
a statement made by any man after seeing the Succirubra plantations here simply deserves
contempt.

8. To prevent any confusion between the Government and private plantations by the
term
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term ¢ the Sikkim plantations ” used by Mr. MeIvor, I beg to say that my remarks in the
foregoing, as well as before the Chinchona Commission, refer to the plants under my own
charge only. The Government officers are perfectly competent to answer for themselves
and their plants.

9. In conclusion, I would most respectfully observe that T make no claim or pretension
to Mr, Mclvor’s ability or experience. He has more experience in his profession in
general, considerably more so in India, and three years more in Chinchona cultivation
than I have. N

All T contend for is the truth of my statements, which I think I have sufficiently
proved; and as Mr. McIvor’s statement at paragraph 3 of his letter is calculated to do
me injury, I will consider it only an act of justice on the part of Governhment to give the
same publicity to this as they did to Mr. McIvor’s statements, and I consider myself
entitled to an apology from that gentleman for his rash and unwarranted statements.

) Darjeeling Chinchona Association,
Dear Sir, ' 3 July 1872,
You ask me if there are no entries of money paid to Mr. McIvor for Chinchona plants.
1 bave looked, and find the following :—

30th June 1864.

To Mr. McIvor of Madras. Rs. a. p
Purchase of plants - - - - - - 266 - -
Inland carriage - - - - - - - 812 -
Freight - - - - - - - - 40 - -

Total - - ~-| 304 12 -

30th April 1863.
To amount remitted to Mr. McIvor for plants - 100 - -

31st May 1863.
To amount remitted to Mr. McIvor for plants - 200 ~ -~

30th June 1862.
To amount remitted to Mr. McIvor for plants - 200 - -

There are also references in the minutes and other proceedings and complaints against
Mr. MclIvor for the bad plants he had sent from Ooty.

Yours, &c.

J. Munro, Esq., Superintendent. (signed) W. Lloyd,
Darjeeling Chinchona Association.

III.—-Mr. JAFFREY.
MEMORANDUM on Chinchona Canker in British Sikkim.

I Took charge of the Government Chinchona at Sinchul in August 1862. Found a
disease in Cinchona Succirubra, but from its peculiar type was some time before coming
to the conclusion that it was canker.

2, I received during April 1863, 327 plants, consisting of various species of Chinch
from the Nilgiris, amongst which c;:\nker was fully developed. P : inchona

3. Was, during 1863 consulted by the late Charles Barnes, Esq., of the Darjeeling
Chinchona Association, with reference to a consignment of Chinchonas received from the
Nilgiris. Observed in the wardian cases seven or eight sickly specimens; attributed the
destruction of the plants at the time to their weakness, and the wretched soil in which
they had been transmitted.

279. Q3 4. Chinchona



=, 4. Chinchona Pghudiana.~Cultivation wase stOf)ped by order of Government, it being
““gomsidered & useless species; 1,000 plants were killed, on the morning of the 16th January
1864, by frost.” A small plantation of this species has been retained, so that i$ should aot
“belost. Theplants are from 15 to 19 feet in height at this time (1st July 1872); canker
has nothing to do with the disappearance of this species.

5. Chinchona Officinalis.—Chultivation has been held in check in consequence of ‘the
climate of Rungbee having been found unsuitable to their wants ; canker in this species
kas been the exception, not the rule. ‘

8. Chinchona Calisaya, var. Josephiana.—1 am not aware of having received by name
at any time this variety of chinchona. I received eight plants of C. Colisaya at Sinchul
in 1862, and named ae such. I recollect pointing out to the late Dr. Anderson a few

strong plants amongst the seedlings of Java C. Pabudiana as being botanically like the:
variety Josephiana.

Government Chinchona Cultivation. A. T. Jaffrey.

IV.—Mr. GAMMIE.

From the Resident Manager, Government Chinchona Plantation, Rungbee, to the Supen-
intendent, Botanical Gardens, and in charge of Chinchona Cultivation in Bengal ; dated
Mongpoo, 5th July 1872,

I forwarding the remarks of Messrs, J affrey and Munro on the introduction of canker
to British Sikkim, I beg to state that I can say nothing on the subject from personal
experience, as I did not arrive in India till December 1865. I have every reason to

believe that canker showed itself in the plants immediately after their arrival from Madras,

but at the same time I think that, even had quite healthy plants been received, there.

would have been more or less canker in the Sikkim plantations, but that it is not a disease
to cause alarm, for it very seldom kills the plants. As a case in point, I may mention
that Mr. McIvor, when at Rungbee, wished to pull up a plant of . Calisaya, which he
8aid had been killed by canker, for the purpose of showing the Chinchona Commission the
deadly effects of the disease as had been previously expounded by him. Mr. Clarke, the
Officiating Superintendent, would not allow him to do s0, as he denied it was dead, and
wished to see whether he or Mr. McIvor was right. Mr. Clarke gave him permission to
R;H up any other canker-stricken plant he chose, but, to the best of my recollection, Mr.

celvor did not act on the permission. This particular plant is alive to this day, and will
probably live for many years to come,

2. As Mr. Mann is absent on leave, and has not the opportunity of defending hime
self, I beg leave to state that Mr. Melvor hag, in my opinion, misunderstood the state-
ment made by Mr. Mann, that “ten per cent. were old exhausted plants from the
Nilgiris.,” Mr. Mann, in my opinion, meant that they had been exhausted by con-

stantly being cut for propagation here, and not that cxhausted plants had been sent from
the Nilgiris,

3. I am surprised at Mr. McIvor coming to the conclusion that it appears to be’

assumed that the Sikkim plantations were stocked with plants from the Nilgiris only,” for

the receipt of secds (from whatever source) and the results were generally published in

the Chinchona reports, as he himself partly shows.

4. Mr. Mclvor is quite mistaken in his conclusion that the cultivation of C. Offici-
nalis was abandoned on account of canker, and that C. Pahudiana was destroyed by the

same disease. C. Officinalis certainly died out, but from the root, and not from what I
understand to be canker, which affects the bark and not the root.

5. I am not aware where Mr. McIvor got his information ° that only one plant of the
Java stock of Calisaya was in existence at the time of his visit to Sikkim in 1871,” but
certainly it was not from a reliable source, for the original Java stock was not kept
separate from the stock received from other places, and it is quite impossible for any
one to tell with certainty the origin of all the plants. However, at the.time of M.

McIvor’s visit, there were in permanent plantations not fewer than 8,000 plants raised
from Java seeds, o

4.

| ‘the end o

JQ‘ nurseries at Rurigbee. I am thus unable to say whether or not t
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‘o V.—Me. SCOTT. S
s MEMORANDUM by J. Scott; Esq., Curator,: Royal Botanical Garden, Calcutta.

I oNLY joined the Government Chinchona nurseries ir} Sikkim_, then at Lebong, about
fJ December 1864. The so-called canker had infected t}l:e Iila.nts ere hth:;_t, and

i lent as I ever after saw it amongst the plants in the frames
was indeed equally as prevalént as g Ife ante orighaliy:
seceived from the Nilgiris were infected with that disease. Kven supposing, however,
that the plants were p%rfectly free from the disease when lifted and dispatched in the
wardian cases from the Nilgiris for Sikkim,I am quite of opinion that it might have
originated during the journey if the plants were kept in a wet_sofl, and a close, hot,
and moist atmosphere. I do not think that the disease is at all infectious, or has any
fungoid origin, but I consider it simply due to excess of moisture in the soil and atmos-

_phere.

F the Officiating Superintendent, Botanical Garden_, and in charge of Chinchona
r((_)iltlllltivlation in Beggal, pto the Oﬂ‘iciat’ing Secretary to the Government of Bengal,
General Department; dated Royal Botanieal Gardep, 8th August 1872, No. 363.

ference to Dr. King’s report, No. 360, of the 12th July 1872, on the introduc~
ﬁole;'fl“ I:hr: Cel}‘gnchona bark digease, I have the honour to inform you that subsequent to
“the submission of that report, Mr. Davidson (lately an assistant to Mr. Broughton, Quino-

: i the Madras Government), called on Dr. King, and in the course of conversat.ion
'Iioeg lfzcggentally noticed the occurr:mce of canker on the N ilgiri Chinchonas. Dr. King

was thus induced to ask Mr. Davidson for a memorandum on the condition of t.he Govern-
ment Chinchona plantations there as regards that disease. I now beg to submit a copy of

"Mr. Davidson’s memorandum (received this day), which I may remark is strongly con-

firmative of Mr. Munro’s statement to the Chinchona Commission, ¢ that canker was im-
ported into the Chinchona plantations, Sikkim, from those on the Nilgiris.”

2. « With reference to canker,” says Mr. Davidson, in the Government Chinchona
estza:tes at Neddiwuttum, I may state that I have never paid very close attention to the
pabject, so my information may be rather scanty ; but what I can give I believe to be
strictly’ correct. Ome form of disea§e that I have obsprved seems to be confined to the
lower portion of the tree; the bark just above the surface of the soil cracks, the cracks,
I think, generally radiating from a common centre; the wood under thp cracked part rots,
the rotting going deeper until it reaches the pith; if the rotten wood is closely exa.mlned,.
it will be found to contain a minute fungi, similar in appearance to ordinary mould. The
second form is when the bark dries (but does not crack); sometimes in patches along the
trunk, sometimes up one entire side of‘ the tree. ILelieve Mr. McIvor always makes it a
‘goint to have all trees suffering from either form cut down on the first appearance of their

, ging. This is about all the information I can give you on the subject.

Enclosure 2, in No. 32.

1 rom the Commissioner of the Nilgiris to the Acting Secretary to Government, Revenue
¥ Department; dated Ootacamund, 19th July 1873,

I HAVE the honour to enclose a letter from Mr. Mclvor, in reply to Government Order,.
* dated 14th October 1872, No. 1,418.

2. Mr. MclIvor submits that the Nilgiri plantations have proved themselves so
gingularly free from canker that it is unlikely 327 phlnchon?, plants, exported for the
Sikkim plantations, were on exportation affected with the disease, more especially as
every precaution was taken to send away healthy plants, and the plants were chosen by
skilled persons despatched from Bengal to select them.

. 8. From the same circumstance of the healtbinejss of the N.il.giri plantations, Mr,
‘Mlclvor submits that other plants despatched must, in all probability, have been equally
e from disease. :

4. Mr. Mclvor further submits that the written evidence recorded at the time shows all
the Nilgiri plants to which it refers were healthy, and ‘tl.lat, it is only ten years afterwards
that $heir freedom from disease on quitting the Nilgiris is called in question, and then,
upon the recollection of gentlemen interested in the propagation of the plants in Bengal,

5. Finally, Mr. MeIvor defends himself against the imputations of inaccuracy brought
against hiinyb‘ the witnesses on whom Dr. King relies, and enbmits thas the witnosses
have fal¥eti ilz: eri‘orul every instance they cite. L A

Q4



124 ' CORRESPONDENCE RELATING TO

From the Superintendent of the Government Chinchona Plantations to the Commissioner
of the Nilgiris ; dated Ootacamund, 12th J uly 1873,

I 1AvE the honour to acknowledge Government Official Memorandum, Revenue
Department, No. 97, dated 7th of May last, desiring to know whether I have any
eremarks to make on a letter of the Government of India, recorded in General Order,
dated 14th October 1872, No. 1,418, in which the Government of India arrive at the

conclusion that  canker is shown to have existed in the plants originally sent up from the
Nilgiris as stock for the Sikkim plantations.”

2. The Government of India form this decision upon an inquiry conducted by Dr.
King, Superintendent of the Chinchona Cultivation in Bengal. Dr. King encloses in his
report the evidence upon which he bases his judgment.

3. I shall venture first to remark upon Dr. King’s arguments and summing-up, and
will then cursorily meet the adverse statements in the evi§ence he adduces.

. 4. Dr. King remarks, in parngraph 4 of his letter: * It appears Mr. MeclIvor is not
inclined to admit that any plants sent by him from the Nilgiri plantations to Sikkim, for
either the Government plantation or that of the Chinchona Association, could, on arrival
in Sikkim, have been aftected with the disease which he calls canker.” I beg to submit
that my position as thus described by Dr. King is not the position I have adopted, and
which I waintain, My position is not that the plants when reccived at Sikkim were not
ta}ntgq with canker, but that there was no taint on the plants when they quitted the
Nilgiris. I can only argue on the condition of the plants as they left my hands.
Obviously T can know nothing of the condition in which they reached the Himalaya
Mountains. The distinction is of the utmost importance. My argument is that the plants
left the Nilgiris free from disease, and that if they reached the Ilimalayas (as it is now
stated they did) with canker, they contracted the malady on the road.

5. 1 will proceed to show how probable it is that such a state of things occurred. I
must first, however, meet the argument of Dr. King in paragraph 5 of his letter to the
effect that argument from probability is negative argument. foppose to this objection
that Dr, King, while cbndemning a negative argument in me, 1s driven to a negative
argument himself. In paragraph 4 of his letter, Iic admits that Dr. Anderson did not, as
amatier of fact, mention in any of his reports the cxistence of canker in the Nilgiri plants;
and he accounts for his silence by the negative argument that Dr. Anderson probably
¢ did not think it (canker) worth mentioning,” This argument of Dr. King even goes
beyond the point of mere negation ; for Dr. Anderson does not merely pass over the
existence of canker in the Nilgiri plants, and so leave it to be inferred the possibility of
the existence of canker, but he states, at paragraph 6 of his letter, dated 11th February
1862, which was written from Calcutta after the arrival of the Nilgiri plants there, that
the plants were “ as healthy as they were at Ootacamund.” At paragraph 2 of the same
communication, speaking of the plants on the Nilgiris, he says: ¢ Under such favourable
circumstances the plants receive at once every condition neccssary to their perfect health.”
In fact, all Dr. Anderson’s reports of the Nilgiri plants not only make no mention of
canker, but positively say the planis come from a healthy source, and are healthy. The
matter stands thus: speaking of circumstances ten yecars after the event, which cannot be
decided on evidence recorded at the time, Dr. King and I are both driven to negative
arguments. I submit that, from the nature of the case, only negative arguments are
possible,

6. Following this train of argument I shall, as I hope, demonstrate—

1st. That it is extremely unlikely the plants from the Nilgiris were affected with
canker when they left the Nilgiris.

2nd. That it is, on the other hand, highly probable that the plants spontaneously
generated canker on their journey to Sikkim.

7. Upon the first point it is only necessary to say that Dr. King, in his letter under
discussion, admits, at paragraph 11, the infrequency of canker on the Nilgiris. He saya:
“ I saw examples of both forms of disease in the Clinchona plantations on the Nilgiris
during my recent visit to them, although neither is common there;” and to add that on
the Nilgiris the Government plantations cover 1,200 acres, and only 600 cankered trees
have been discovered since the commencement. I refer also to paragraph 2 of Dr.
Anderson’s letter quoted above, and to the fact, well known to physiologists, from the late
eminent .Mr. Knight downwards, that canker, even if introduced to a climate unfavourable
to its diffusion, is arrested. The fact of canker never having gained a footing on the
Nilgiris shows the Nilgiris possesses such a climate, and the inevitable inference appears
to be that the plants did not leave the Nilgiris cankered.

8. The next point requires me, in the first instance, to demonstrate the nature of
canker, and the conclusion that it might probably have been spontaneously generated
between the date the plants left the Nilgiris and their arrival at Sikkim,

9. Upon
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9. Upon the nature of canket it is stated in “ Loudon’s Suburban Horticulturist,”
chapter VI., page 123, and ¢ Lindley’s Gardeners’ Chronicle ” page 283, 2nd May 1846,
canker is a disease caused by  unsuitableness of soil, unpropitiousness of climate, and
want of access of air.” The disease disappears when these conditions are changed. Mr.
Scott, in his evidence before the Chinchona Commission, allows this; for he says, in
reply to a question, “ Would you willingly proll)agate from a cankered stock-plant? ”
“ As readily as from a healthy plant, provided I could find a healthy shoot to make a
cutting of.”  The answer shows that, in his opinion, Mr. Scott could get rid of canker by,
judicious treatment; for itis clear that if the healthy shoot from a cankered plant was
placed in unfavourable conditions, it would continue to develop disease.

10. But hypothesis is not needed in the matter, as we have positive proof that canker
arises from damp in wardian cases. The whole of the plants conveyed to Java from
South America in 20 wardian cases by Dr. Hasskarl were so affected with disease that, as
stated by Dr. McPherson to the Madras Governinent, dated 19th December 1869, para-

raph 8, ““ most of the young trees on being planted out speedily died, and of all the trees
mmported only two survived.” With some of the consignments sent to India from South
America the loss was even more complete. The whole stock of Calisaya collected by
Mr. Markham perished from confinement in wardian cases. The entire collection of
Mzr. Pritchett similarly perished before arrival in Bombay, and the only plants which sur-
vived long confinement in cases were those brought by Mr. Cross to Madras. These
plants survived, because Mr. Cross kept the cases open, and daily forked up the earth about
the roots. From these latter plants the Nilgiri stock was raised.

11. The opinion of Mr. Scott accords with these facts. Mr. Scott says, in the cor-
respondence under reference: “ Even supposing, however, that the plants were perfectly
free from the disease when lifted out and despatched in wardian cases from the Nilgiris
for Sikkim, I am quite of opinion that it might have olriginated durin,g the journey, if the
plants were kept in a wet soil and a close, hot, and moist atmosphere.

12. Thus it is shown positively that canker appearsin wardian cases, And what was the
treatment the Nilgiri plants received on the journey to Slk.klm? Upon this point Dr.
Anderson, in his report from the 1t April 1862 to 30th April 1863, writes: « That owing
to the highly unfavourable circumstancesin which the plants were placed after their arrival
in Darjeeling, I was obliged to keep the Chinchona plants confined for two months in
wardian cases, some of them having been already subjected to ﬁv.e months of this confine-
ment.” Further, Dr. Anderson writes: ¢ No packages of any kind ever reached Darjee-
ling from Calcutta in less than six weeks, the usual time oqcupled in the. transit being
two months.” In fine, Dr. Anderson proves to demonstration th.at the time all plants
passed in wardian cases in their journey from the Nilgiris to the Himalayas was invariably
sufficient to generate canker.

13. T have, in my report on the Sikkim plantations, stated my opinion that the climate
of Sikkim is favourable to the development of canker. Eveq, theref‘o.re, if the extreme
supposition was adopted that the Nilgiri plants escaped the peril of the journey to Silfkim,
on their arrival they would have been placed in condlt_lons adver§e to'hea.lth. The climate
of Sikkim is condemned for Chinchona by Mr. Gammie, who. writes, in paragraph 1 of his
letter, Enclosure 4 in the letter of the Government of India: «I have every reason to
believe that canker showed itself in the plants }mmedxately after their arrival from
Madras; but, at the same time, I think had even quite healthy plants been received, there
would have been more or less canker in the Sikkim plantations.”

14. The climate of Rungbee is much like the climate of the Travancore States, and is, I
believe, too moist for Chinchona. I had the honour to report on the Travancore Govern-
ment Chinchona Plantations in September 1872. I found the trees there permeated with
canker. Iam informed that they have now actually died out, and it is the intention to

lant coffce on the sites. It will be seen in this report, and I beg to draw attention to the
E].ct that 1 show there, that canker is a disease not only of the bark of Chinchona, but
which attacks the roots also. From the correspondence now under reference, it seems
that the Bengal authorities are under u misapprehension, and refer canker only to bark-
disease.

15. I have thus endeavoured to show—

1st. That it is not probable the plants should have had canker when they left the
Nilgiris, as they were forwarded from a pure source ; _

2nd. That nothing was easier than for them to contract the disease during their
journey to Sikkim ; and, - :

3rd. That, in the extreme supposition that they escaped the peril of the journey,
Sikkim has a climate amd soil (i scribed by the most eminent physiologists as pre-
senting conditions favourable to the origination of canker.

16. I will now address mﬁself to minor points, and to the inaccuracies ascribed to me by
the witnesses cited by Dr. King.

17. Stress is laid by Dr.King on the evidence of Mr.J. affrey, who, Dr. King states, has
been on the Government plantation since its commencement. This is an error. Mr.
Stubbs was originally in charge. Kg Jaffrey took charge on the 13th of September 1862,
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or nine months afterwards. The statement is made at paragraph 2 of Dr. Anderso
report, 1862-63. Thus Mr. Jaffrey had no means of knowing the state of the original
stock of plants until nine months after they had been submitted to the adverse climate of
Sikkim.

18. In his evidence, referred to by Dr. King, it is stated by Mr. Jaffrey : “ I received,
during April 1863, 327 plants from the Nilgiris, amongst which canker was fully deve-
loped.” It is worthy of remark that Mr. Jaffrey made no mention of so important a fact
fintil 1872, and withheld 1t in his evidence before the Chinchona Commission in 1871.
The following are the facts with regard to these 327 plants:—Dr. Anderson sent down &
European gardener and amallee from Calcutta to select and pack them; he writes on the
9th March 1863, to the late Sir W. Denison, then Governor of Madras: “ You will

robably like to hear that the Chinchona plants supplied to me from Ootacamund arrived
Eere in excellent condition, and are still in this garden (Botanic, Calcutta), and have

rown much, most of them having made three pairs of leaves since their arrival here.”

eferring to these plants after their arrival in Darjeeling, he writes: “ Of the
original number (350) received from Madras, only 23 had been lost between Calcutta
and Darjeeling.”

19. Referring to plants subsequently received by the Darjeeling Chinchona Associa-
tion, Mr. Jaffrey, at paragraph 3 of his present letter, attributes their destruction “to
their weakness and the wretched soil in which they had becn transmitted,” It may be
permitted me to remark on the singularity of the circumstance, that taking the 327 plants
received in April 1863 to have been affected with canker immediately recognisable by
Mr. Jaffrey, and not to have been, as Mr. Anderson stated, quite healthy, Mr. J affrey
cou!d not detect the disease in plants received months afterwards, and was driven to attri-
bute their decay to weakness and soil.

20. With regard to the evidence of Mr, Munro, referred to in paragraphs 5, 6, and 7 of
Or. King’s letter, I observe that it shows the plants itrefers to were received from a third
party ; that they were not ordered by Mr. Munro, or for him; and he did not pay for
them. This is the reason his name does not appear in my books.

2]. With regard to the evidence of Mr. Munro before the Chinchona Commission, to
which I took exception at the time, I wish to remark that, whether Mr. Munro refers in
it to the first plants sent to Government or to the Darjeeling Chinchona Association, he
was not qualified to give an opinion, as he was not in India when the plants were received.
Mr. Munro, in paragraph 4 OP his present letter, says: ¢ Of the first consignment I know
nothing.” Dr. Bimpson also states that the first instalment of plants was received long
before the arrival of Mr. Munro. Notwithstanding this, Mr. Munro. in his evidence, said:
* We received ovr first cuttings from the Nilgiris, and they were extensively affected with
canker.” The only plants upon the condition of which Mr. Munro was in a position to
pronounce on their arrival on the Himalayas formed the lust batch. With regard to these
plants Mr. Munro is silent in hie evidence.

22. In his present letter he speaks of the plants thus. He writes: « They showed
symptoms of the disease we have since learned to call canker, as soon as it could be distin-
guished from injuries received during the journey.” Mr. Munro does not state how long
thisinterval was. The records wouﬁl indicate it as an interval of many years after the
arrival of the last instalment of plants in Sikkim.

23. Mr. Munro accuses me of inaccuracy with regard to some seeds I supplied the asso-

Date of Letters advising Despatch of

ciation. He writes, in his present letter:

Date of Application for, and ¢ Mr. Mclvor takes care not to mention

Seeds. Ackuowledgment of Seeds sent. the quantity of seeds sent. I will do so

0z for him. It was of C. Succirubra,

23 August 1866 _{C. Succirubra - 1 Caleutta, 30 June 4 ounce.” The letters noted in the
C. Officinalis - 1 1866. margin, taken from my records, show

May 1867, Copy o

Covering Lette:}(Estimated) - 2

mislaid - -

C. Succirubra - 1

18 March 1868 -{c.
C

19 May 1868 -{g

W. Bourne, Beg: -lcallg‘ét;" 4 April  that the quantity sent was 7§ ounces. I
) sent also about 2 ounces by pattern-post.

Darjeeling, 20 Fe- My copy of the covering letter to this

Col. J. A. Angus '{ braary 1868, last consignment is mislaid, but no doubt

1 April 1868. .
prt the letter will be found on the records of
W. Lloyd, Esq. - 4 May 1868. the association.

)
{
Officinalis - 04 ]
Micrantha - 1 J
Succirubra - 1
Officinalis - 2 |f

Total - 9%

—

24. Dr. King, at paragraph 9 of his communication, calls in question my statement that
the « Sikkim stock of Pahudiana, raised solely from Java plants, has also been destroyed

.by canker.” He further expresses his surprise that I should be ignorant that the

Pahudiana froduces no quinine, and was on that account abandoned. In reply, I observe
that it was I who brought the fact of the unproductiveness of the species in question to
notice in my letter to Government of August 1861. I was aware the cultivation of the
species has been stolpped by the Secretary of State. But all this has nothing to do with
the fact to which 1 alluded, namely, that of the 5,092 Pabudiana plants put out at
Sikkim in 1865, all were affected with canker, and many had died out at the date of my

visit in 1871.
25. Dr. King
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25. Dr. King states, in paragraph 10 of his letter: ¢ A third mistake into which Mr,
McIvor has fallen in this same paragraph 7is that of saying that the Java variety of
C. Calisaya i C. Josephiana) has been so affected by canker that only one plant existed
on the Sikkim plantations at the date of my visit in February 1871, out of all the seeds
and plants, received of this variety ; whereas Mr. Gammie, in the concluding paragraph
of his memorandum, estimates the number at 8,000.” It is Dr. King who has here fallen
into error; he confounds C. Culisaya and C. Josephiana Calisaya. Mr.Gammie does not

speak in the memorandum at all of C. Josephiana. .

26. Mr. Gammie apparently implies, at paragraph 5 of his letter, that all the varieties
of tree Calisaya on the Sikkim plantation were raised from Java seeds. I'his 1s erroneous:
all the varieties but one were raised from Mr. Ledger’s collection of seeds purchased and
imported to India by Mr. Money. The Dutch obtained the varieties in question also from
Mr. Ledger’s collection, having previously had only one variety of tree Calisaya.

27. T have omitted to notice that, at paragraph 4 of his letter, Mr. Gammie states that
I am mistaken in my impression that the cultivation of C. Officinalis was abandoned on
account of canker; but adds: ¢ C. Officinalis certainly died out, but from the roots, and
not from what 1 understand to be canker, which affects the bark and not the root. On
the 31st of March 1870 there were 930,704 plants of C. Officinalis in the Government
plantations in British Sikkim, of which 406,899 were in permanent plantations. On the
5th July 1872 Mr. Gammie informs us that these plants had certainly died out. I
should remark here that these plants were raised from stock received from Ceylon, and
not from the Nilgiris, and that the{) were raised principally from seeds. Their dis-
appearance is attributable to nothing but canker, which, as I have shown above, attacks
roots as well as bark.

OxDER of the Madras Government thereon, 12th September 1873.

TrE foregoing papers will be communicated to the Government of India, with reference
to their Agricultural Secretary’s letter, dated lst October 1872, No. 418, and with the
request that they may be published in the “ Gazette of India’’ in continuation of previous
correspondence.

2. It appears to the Governor in Council that Mr. McIvor has shown that it is
extremely improbable that canker existed in the plants originally sent up from the
Nilgiris as stock for the Sikkim plantations, though it is possible that the disease may
bave been generated on the journey.

Enclosure 8, in 'No. 32,

From the Acting Secretary to the Government of Madras, to the Secretary to the
Government of India. :

Sir, Ootacamund, 2 October 1873.
YouRr letter, dated 18t October 1872, No. 418, gave cover to certain papers from the
Government of Bengal, which, it was observed, left little doubt, in the opinion of the
Government of India, of the correctness of the assertion as to the existence of canker in
the chinchona plants originally sent up from the Nilgiris as stock for the Sikkim

plantations.

2, I am now directed to forward the enclosed proceedings* of this Government,
embodying letters from the Commissioner of the Nilgiris and from Mr. Meclvor, con-
taining remarks on the subject; and to request that these papers may be published in
the “éazette of India ” in continuation of previous correspondence.

Report on the
Bengal Chinchona
Plantations, dated
Calcutta, 29 April
1870.

* 12 September
1873, Nos. 90, 91.

3. It appears to this Government that Mr. McIvor has shown that it is extremely

improbable that canker existed in the plants in question when originally sent up from
the Nilgiris, though it is possible that the disease may have been.generated on the
journey to Sikkim.
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interesting to ascertain whether this smaller demand from a larger Presidency

— No. 33. — is due to Mr. Broughton’s local manufacture, and to what extent.

7. With reference to the second means of supplying the people of India with
the febrifuge, namely, the purchase of the cheaper though equally efficacious
alkaloids in this country, I am surprised to find that the valuable reports of the
Chinchona Commission appointed by your Government five years ago should
have borne so little fruit. It was the unanimous opinion of the medical men, °
who investigated the question with praiseworthy care and diligence, that the
three other chinchona alkaloids that were supplied to them were almost, some
thought quite, as efficacious as quinine. Yet chinchonine, chinchonidine, or
quinidine have ounly been indented for in very small quantities by your Govern-

(No. 25—Revenue.)
From the Secretary of State for India to the Government of Madras.

My Lord, India Office, London, 16 December 1873.
> ‘}ﬁ -}:ﬁy %ﬁz g%m?s. Para. 1. I mAVE reccived and considered in Council your Ex-
iz Sep{embe.r (No.'24) 1873, cellency’s Despatches noted in the margin,* on the subject of the

26 September (No. 30) ., cultivation of the Chinchona plants, and the analysis
10 October (No, 32) 1875, bark. P ) ysis and sale of

2. 1 observe with satisfaction that a statement of the out-turn as well as of
the expenditure of the Chinchona plantations now appears in tie tabular
return, and that the figures have been rather under estimated. The receipts
from the 25,000 Ibs. of bark, the dispatch of which you announced in your
letter of 12th September (No. 24) 1873, were estimated at 2,500/. The sale
togk place on the 11th ultimo, and the sum realised was 3,490 [, the average
price secured being 2s. 104. per lb., while one parcel was sold at the very
unusual price of 5s. 9d. per Ib. Something like this average may be applied
to the 33,000 Ibs. of dry bark used by Mr. Broughton in the manufacture of
g\morphous quinine, which will place its value at not less than 3,3007 ; and,
judging from the same premises, the additional 50,000 lbs. of bark to be har-
vested this year will be worth 6,700/ Thus, the total income from the
plantations in 1873 will have been 13,490 /., which should increase in future
years. I consider this to be a satisfactory interest on the whole outlay, and it
entirely removes Chinchona cultivation from the category of experiments.

3. The question between the coppicing and mossing systems of taking the
crops of bark is deservedly receiving very careful attention. It would appear
that, under scientific and skilled management, the trees which are treated with
the mossing process can be made to yield three times as much bark in the
same time as the same number when coppiced. 'This, at least, is the deduction
of Mr. Cockerell, the Commissioner. It must however be borne in mind that
the mossing process is not likely to be successful unless skilled scientific
management is available, and that, under other circumstances, an ordinary
cultivator must resort to coppicing. It is therefore desirable that both
systems should continue to receive attention on the Government plantations.

4. The means of supplying the Chinchona febrifuge to the people of India
in a cheap form, and in" sufficient quantity, is a question which must always be
considered as paramount in the conduct of the plantations. 'The object is to
be attained in two ways, which must supplement eacb other; first, the manu-
facture from bark on the spot ; und, second, for some years to come at least,
the purchase of the febrifuge in the cheapest available form in Kurope.

5. As regards the first way, I observe that the quinologist was supplied with
33,0001bs. of dry bark during the current year, for the manufacture of so-called
“ amorphous quinine.” I shall be glad to receive information respecting the
quantity of this form of the febrifuge that is annually issued, the quantity that
has been used in the Medical Departments, and the quantity that has been sold
to the public, with the price, and the judgment that has been formed with respect
to its efficacy. It would also be useful if some details could be furnished to me
with reference to the cost of the manufacture, the prospect of reducing it if the
demand iucreases, and the probable extent of such increase.

6. I perceive, from a return that has been prepared in the Store Department
of this office, that latterly the indents for quinine and other Chinchona alkaloids
from your Presidency have been very considerably smaller than those from
Bombay. From 1869 to 1873 the indents for quinine from Bombay amounted
to 3,382 lbs., while during the same period those for quinine and all other
Chinchona alkaloids from Madras only amounted to 2,275 lbs. It will be

interesting

ment since the date of the Report of the Commission.

8. Mr. Howard, the eminent quinine manufacturer, has been consulted on

the subject, and I herewith transmit 20 copies of his letter.* You will see that * Dated 21st Oct.
he particularly points out the value of chinchonidine as likely, from its efficacy 1132;7;21_398“ Past L,

and cheapness, to supply the means of enabling us to bring the chinchona -
febrifuge within the reach of the mass of the people. Another verv important |
advantage that will be derived from the extensive use of the febrifuge in the
form of chinchonidine is that it will extend the cultivation and increase the
value of C. Succirubra, the species which, while producing that particular
alkaloid in very considerable quantities, also grows more_readily and over a
wider range than any other in the hill districts of your Presidency.

9. I request that the suggestions contained in Mr. Howard’s letter may
receive the careful consideration of your Excellency’s Government, and that
you will furnish, me with your matured views on the subject.

10. The specimens in triplicate of the flowering and fruit-bearing branches
and the barks of the species of chinchona grown on the Nilgiri Hills, referred
to in your Despatch, dated 11th July (No. 18) 1873, have been duly received.
One set has been presented to the Herbarium at Kew, another to the British
Museum, aud the third will be preserved in this office.

’ I have, &c.

~ (signed) Argyll.

— No. 34. —
(No. 40—Revenue.)
From the Government of Madras to the Secretary of State for India.

My Lord Duke, Fort St. George, 16 December 1873.
Wira reference to the Despatch marginally noted,* we have the honour to

forward, for your Grace’s information, our proceedingst of 2nd e prom gecretary of State,27 April 1871,

No. 11, Public. See page 27
+ Proceedings of Govt., & June 1871,

instant, No. 1,334, embodying a report from the Officiating
Surgeon General, Indian Medical Department, on the therapeutic

action of the Calcic Quinovinate manufactured by the Govern- ::
ment Quinologist in the treatment of fevers, dysentery, and »
diarrhcea. The previous correspondence on the subject is also enclosed.

2. Your Grace will perceive from our proceedings of 2nd instant that further
experiments with the drug are not considered necessary.

We have, &c.
(signed) Hobart, &c.
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Enclosure 1, in No. 34 ORDER of the Madras Government thereon, 12th J uly 1871.
R . 34.

COMMUNICATED to the Government Quinologist, who will furnish the Inspector-
From the Government Quinologist to the Acting Secretary to Government, Revenue General, Indian Medical Department, with five pounds of the calcic quinovinate, as re-
Department, Fort St. George ; dated Ootacamund, 9th June 1871. quested by him in paragraph 6; and the ‘Inspector General will in due course report the

i i is further supply.
WirH reference to G. O., Revenue Department, No. 990, of 5th June 1871, I have results of the trials with this further supply
ihe honour to state that in 1869 I addressed the Medical Inspector General on the subject
of Quinovin, and gave a translation of parts of an article by Dr. Kermer, which had
appeared in the Vierteljahresschrift fir practischi pharmacie (Bol. xvii., s. 335).
I also forwarded a sample of calcic quinovinate, and requested that it might be experi-
mented upon therapeutically. The letter and extract were published, I found, in the A
“Madras Monthly Journal of Medical Science ” for January 1870, where, in a footnote, Enclosure 3, in No. 34.
the quinovinate was stated to be under trial.

N -

From the Officiating Surgeon General, Indian Medical Department, to the Secretary

2. About a year since I was applied to for a further quantity, which I furnished ; but to Government, Revenue Department, Fort St. ,George; dated 16th September 1873.
I huve a8 yet received no report as to the results. I am greatly desirous of hearing the .. . . . . .. .
conclusions to which the I\'fedicul Department have arrived on the subject, and trust IN submitting this report on the therapeutic action of calcic quinovinate in the Proceedings of Go-
soon to receive the report. Further supplies of calcic quinovinate will be supplied if treatment of fevers, dysentery, and diarrheea, I have the honeur to express regret at the yernment, Revenue

Department, No.
1202, of 12th July
1

2. The subjoined tabular statement shows that the drug was used in 144 case; its 1871
exhibition was successful in 70, doubtful in 7, and unsuccessful in 67.

required. delay in its transmission.

Enclosure 2, in No. 34. TABULAR STATEMENT of the Results of Trials of the Therapeutic Action of the Calcic
Quinovinate, manufactured by J. Broughton, Esq. (from 31st January 1870 to 10th
From the Acting Inspector General, Indian Medical Department, to the Secretary to February 1873).
Government, Revenue Department ; dated Fort St. George, 1st July 1871.
G&&'e%:'ﬁn“g 9‘36' I HAVE the honour, with reference to the proceedings of Government marginally Number Avelt;ag: %‘l&nﬁfy RzsuLrs.
ot June 1871, Doted, to submit-a r?ort on the medical value of the calcic quinovinate, a small supply DISEABSES. of administerot in o
and G.0., No.1085, ©of which was prepared and furnished by Mr. Broughton. | " Cases. each Cuse.  |Successful.| o te . | Doubtful.

of 19th June 1871,

2. The cases in which it has been used are altogether insufficient in number to admit
of any conclusions being arrived at as to its therapeutical virtues. But, so far as will be 0z. Grains.
seen from the annexed tabular statement, the results have been unsatisfactory. Intermittent fever - . . - . . 79 0 1243 44 84 1

3. Five cases of malarious fever were treated with the drug, and of these three
recovered, one was not relieved, and in the fifth there was a doubt as to whether the case
had ever been one of fever. A further experience, therefore, will be nceded before an Febricula - - - . . . _ . 8 0 98 5 3 -
opinion can be formed as to its antiperiodic powers.

Simple continued fover . - - - - 1 0 48 . - - . 1

. . . Dysentery- - - . - . . . '35 0 698 12 22 1
4. In 10 cases of diarrheea the effects were even less satisfactory, but in some of the

cases the remedy had not a fair trial, as the patients were old and debilitated, and the »  chromle - - . . . . 2 3 94 2 | - —
disease had been of long standing.

Diarrheea - - - - - .- .. 19 0 493 7 8 4
5. Only one case of dysentery was subjected to the action of the drug, and the patient
recovered, but no deduction can be drawn from the result of a single case.
6. It is, however, extremely desirable that a remedy so highly spoken of should be 3. In less than half of the cases, therefore, can the calcic quinovinate be credited
subjected to more extensive trials in the manner proposed by the Right Honourable the with any remedial power, while in almost the same number it failed to bring about
Secretary of State for India; and to permit of this being done, I have the honour to recovery.

recommend that Mr. Broughton may be request fi h i i : iveriodic in 3 i

of th caleic quinovinate g y quested to furnish me with at least five pounds . 4 Quinine, as a febrifuge and antiperiodic in intermittent and remittent fevers, and
ipecacuanha in dysentery, have been by long experience proved to be medicines of much
TABULAR STATEMENT of the Results of Trials of the Therapeutical Effoots of the greater potency. The success of the calcic quinovinate cannot compare with that of their

Calcic Quinovinate manafactured by J. Broughton, Esq. administration in the diseases in question.

5. As it is clearly a physician’s duty to restore his patient to health as speedily as

. N ' possible, he is boqnd_ to use those means that are best calculated to bring about this result,
. Number Av:rfag:ecmit) ~ [imsULTS Acting on this principle, he must prefer resorting in the first instance t% the employment
ABES, of administeredin o of medicaments of proved efficacy, like quinine and ipecacuanha, to using one, hke calcic
Cases. each Case. | Sheceustul U™ | Doyt quinovinate, which is as likely to fail as to succeed. '
N s 6. Still, the experiments which have been made show the drug in question to have
Febris, intermittens -~ - - - :

some therapeutic action in those diseases for the treatment f which i
L . . . . bie : y t catment of which it has been recom-
t 1 mended ; and it is quite possible that calcic qunovinate mey, in certain cases, prove a

» Temittens - - . | _ 1 80 oy _ successful remedy, when quinine in fevers and ipecacuanha in dysentery ma h :
typhod - As a second resort it may be beneficial; as a first resort it is no tyjusti & a);) llg. Y have failed.
”» Yphodes - - - - - . 1 79 ) . 7 ! .
- - - In conclusion, I beg to forward, as an Appendix, ext
; , extracts from the reports
Diarrheea - . . . . | | 10 1564, 2 . . . of the several medical officers who were called upon to try the calcic quinovinate, P

Dzsentena chronica - - . | - 1 120 1
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APPENDIX,

ExTrACT from the Report of Surgeon Major C. J. Rogers.

Native Infirmary, Mudras.— In the six cases of diarrhaea and dysentery treated, only
two recovered.
« “In fever the treatment appeared more successful ; two recovered out of three
treated.”

ExTrACT from the Report of Surgeon W. . Chipperfield.

General Hospital, Madras.—* The results at which I have arrived are that the remedy
may be found useful in cases of very chronic dysentery; that it is a slowly-acting remedy,
and requires to be long continued before its efforts become manifested ; that in the two
instances in which I have found it beneficial, I had to combine opium with it; that as
an astringent for ordinary diarrheea it isuseless; that I have not observed any febrifuge
properties in the preparation ; and that one great objection to its use s its being required
to be given so frequently as every hour or two, and both day and night.” ’

ExTrACT from the Report of Surgeon Major L. #. Stewart.

Secunderabad.—* To summarise and draw conclusions from these cases, I am of opinion
that the calcic quinovinate is not at all cqual as an antiperiodic to quinine, but it would
appear to possess only tonic properties, similar to most other vegetable bitters, e.g., chiretta,
calumba, &c.

“In cases of febricula, I consider the medicinc might he employed with advantage, but
- not as an antiperiodic in the intermittent type of fever, or in acute dysentery. As far as
my time has admitted, after a careful consideration in the treatment of these and former
cases of both ague and dysentery with this medicine, I beg now respectfully to record the
above as my opinion on the virtues of the calcic quinovinate.”

ExrtracT from Report of Surgeon L. C. Nanney.

Secunderabad.—*“The result of my experiments was not sufficiently encouraging to induce
me to risk the employment of it in a severe case, nor could I conscientiously attempt its
use in dysentery, or peril life by the use of a drug which so insufficiently fulfilled the
claims that had been advanced for it, when I had reliable remedies at hand.

““From my brief experience of the calcic quinovinate, I doubt the possibility of its sub-
stitution for ipecacuanha. With regard to its use as a substitute for quinine, I do not
think more efficacy can be claimed for it than that of a tonic of the mildest description,
in which form the tediousness of its preparation would preclude its being largely
employed.

“In three cases out of six now recorded the fever was checked by the treatment adopted;
these were of so mild a type that probably rest with a simple aperient might have proved
sufficient to produce the same effect.

“In the second case, the fever appeared to be merely temporary, as the fever returned
after an interval of four days, when I thought it inexpedient to persevere with the
experiment. )

“In the three remaining cases, it appeared to exert no effect, and, after continuing its use
for seven days without any favourable result, other treatment had to be adopted, to which
the fever yielded in a single day in each case.

¢ From these rcmarks, it will be seen that my experience of the calcic quinovinate
in the mild cases, on which I thought it prudent first to ascertain its qualities, was not
such as to warrant my employing it in any severe cases, especially in dysentery, in which
the experiment might prove to be at the expense of life to the sufferer.”

ExTrACT from Report from Surgeon C. A. Andrews.

Mercara.—**The conclusion at which I have arrived is that the drug has some curative

ower in certain cases of dysentery, but it is far less certain in its action than ipecacuanha;

1t is, however, free from the nauseous properties of the latter drug, and in some cases
even will effect a cure when the latter fails.

“ I have had so few opportunities of experimenting with the drug in genuine, uncompli-
cated cases of dysentery, that I hesitate to give a more decided opinion about its action; but,
although it is not likely to supersede ipecacuanha, it will, I think, become a valuable
aid in the treatment of this disease.”

CHINCHONA CULTIVATION IN INDIA 13
y 3

ExTracT from Report of Surgeon J. Houston, u.p.

Mysore.—* The medicine, in the form of solution, has been exhibited to 1% patients
. . : . '3
suffering from dysentery or diarrheea; of these10 were treated at the civil hospital and”
seven in the Mysore Jail. It has not proved successful in my hands, except in gne
instance, when it was administered to a prisoner for seven days. Patients suffering
from dysentery and diarrhcea at the civil hospital are often on admission in a very
reduced state, and if the treatment adopted is mot quickly effective, it cannot be per-
severed with, but must give way to such other measures as the nafure of the case may
seem to demand. I therefore usually did not consider it advisable to continue the use of
the Quinovinate beyond a day or two, and at the jail, where the cases of dysentery were
second or third attacks, I thought it safest to have recourse at once to more established

remedies.

“ Though my experience of the Quinovinate has hitherto been discouraging, it appears
to me pro%able that it may prove serviceable in bowel complaints, when complicated with

splenic enlargement.”

ExtracT from Report of Surgeon D. W. Trimzell.

Raepur.—* The number of days each case was under treatment was five and half
days; in 21 cases no result was obtained, and the medicine had to be discontinued ; each
case under treatment was five and half days.

““ In seven cases, irritation of the stomach and bowels occurred. The quantity taken
by each case cured was 974 grains; of those not cured 102 grains.

“ In one case a protracted trial of 18 days was made, but without results.

“ I am of opinion that the drug is less efficacious than Quinine.”

— No. 35. —

(No. 1—Revenue.) .
From the Government of Madras to the Secretary of State for India.

Fort St. George, 13 January 1874.
My Lord Duke,
We have the honour to forward, for your Grace’s information, our Pro- gth December 18
ceedings marginally noted, embodying a report from the Government
Quinologist of the results of his investigation of the tubers of Aconitum
heterophyllum, or the native febrifuge, Atis.”

We have, &c.
(signed) Hobart, &e.

Enclosure in No. 35.

From the Government Quinologist to the Acting Secretary to Government, Revenue
Department ; dated Ootacamund, 25th October 1873:—

IN accordance with G. O. No. 714, dated 9th July 1873, Revenue Department, I hav;
the honour to communicate the resultsof m investigation of the tubers of Aconitum
heterophyllum, of which the Hindustani name is “ Atis.”

2. The examination of this native medicine was undertaken by the advice of a B 1
medical officer, who informed me that of all the febrifuge medig;nes employed ?n I(:l i:.,
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except chinchona, this was the most effective. It has a place in the Indian Pliarmacopeia,
and at page 434 of that work high therapeutic value is given to it; the names of Drs.
Heming, Balfour, Dymock, Moore, Forbes Watson, and others being cited. Though the
plant grows on the western Himalaya it can be purchased in nearly all the bazaars of
South India, though its use is, of course, more general in the northern Presidences,®

3. The appearance of the tubers is described at page 4 of the Indian Pharmacopeeia
Phey are farinaceous, have an intensely bitter taste, and are not poisonous, being, as
therein stated, free from the poisonous alkaloid aconitine.

4. After much labour I succeeded in isolating the bitter febrifuge alkaloid, which, from

its composition and properties, I find to be a new substance to which I proposc io give the
name ‘“ Atisine,”

5. The method which I have found the most convenient for obtaining this alkaloid is
as follows:—

6. The roughly powdered tubers are submitted to two exhaustions with boiling alcohol,
and the resulting tincture is separated by filteration through cloth. ‘Ihe whole of the
alcohol is then separated by distillation, and the thick extract is mixed with an equal bulk
of cold water, made alkaline with caustic soda, agitated with chloroform and allowed to
settle. The whole of the atisine is then in solution in the chloroform, which is separated,
the chloroform distilled off, and the atisine dissolved in dilute sulphuric acid, and
decolourized by animal charcoal. From this solution atisine nearly pure is precipitated
as an cxtremely bulky white hydrate on the addition of caustic potash. In order to obtain
it pure, it has to be re-dissolved in ether, again re-distilled and again dissolved in dilute
hydrochloric acid precipitated by dilute ammonia and dried. The separation of atisine is
neither difficult nor laborious.

7. Atisine is soluble to a considerable extent in water, to which it imparts a most
intensely bitter taste. It forms a very bulky hydrate from which the water separates at
4 steam heat. It becomes anhydrous at 100° C. It commences to agglutinate at 76° C,
and is perfectly fused at 85°. After fusion, it exactly resembles quinine in a sinmilar state,
Its alkaline properties are well marked, as it reddens moistened turmeric paper. and com-
pletely neutralizes all acids. It is soluble in carbonic disulphide and benzol. I have not
succeeded in obtaining the free alkaloid in a crystalline form.

8. Its compositign was determined by an analysis of its platinum double salt, which is
readily precipitated from the hydrochloric acid solution of the alkaloid by the addition of
latinum letrachloride. Without entering into details, I find the formula of atisine
18C,, H,, N, O,, the truth of which I was able to corroborate by a carefully conducted
volumetric determination of the amount of hydrochloric acid required for ncutralization.
Atisine appears to have no rotatory effect on a beam of plane polarized light. Like
quinine, atisine is diacid. Solution of its salts with oxygen acids are fluorescent.

9. I have obtained a crystalline sulphate of atisine, but with much difficulty in presmatic
needles. The hydrochlorate is readily obtained by pouring dilute acid over n mass of the
free base in the cold; crystalline crusts readily forming, which resemble yuinidine
hydrochlorate on examination. I have failed to obtain any other crystalline salts, though
I have prepared the acetate, nitrate, and oxalate as amorphous masses,

10. A solution of an atisine salt is precipitated by tannin, mercuric chloride, potassic
chromate, and ferrocyanide; also by ghosPh(Hnolybdic acid apd biniodide. Atisime
quietly dissolves in strong sulphuric and nitric acids without any decompogition. It is

a well and --dearly'ﬂ.eﬂne alkaloid, quite new to chemists, and will very probably be of
future use in medicine.

11. A further description of
in the present communication.
Chemical Society.

the chemical properties of atisine would be out of place
I propose communicating a fuller description to the

12. As the amount of atisine actually present in the tubers is but small, it would appear
that this alkaloid would require to be medicinally used in very small doses. I have the
honour to forward a specimen of « Atis,” and one of Atisine hydrochlorate, the salt of the
base most fit for therapeutical use. I would suggest that these specimens, if not otherwise
required, should be presentad to the Central Museum at Madras.

-

* In & white feb¥ifuge medicine em loyed by tlie Karens in British Burmah, I have detected Atisine;”
-herefore, atis is a compoment of the dprug
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OnpER of the Madras Government thereon, 8h December 1873.

 COMMUNICATED to the Surgeons-Greneral, British and Indian Medical Departments,
to whom a specimen of Atisine hydrochlorate should also be sent by the Government
Quinologist. *

2. The specimen forwarded will be sent to the Museum as suggesfed.

3. Mr. Broughton is thanked for his rngort, copy of which will be forwarded to the
Secretary of State and Government of India.

— No. 36, —

(No. 2—Revenue.)
Fron: the Secretary of State for India to the Government of Madras.

India Office, London, 19 Mal'ch 1874.

1. I\;I);{f;s;d,received and considered in Council your Excellency’s D;sp?tches,
dated 16th December (No. 40), 1873,and 13th Janua?y (N‘o. l),f18{4_, the orm:r
reporting the result of experiments on the therapeutic action o §;x cg: qugﬁva’e
in the treatment of fever and dysentery, an.d the latter forwal_'du}gA r.B :Q\;b} t(m s
account of the results of his investigations of the tubers of Acomtum hetero-

phyllum.

2. The use of quinovinate was recommended on accoun& of IIt: cpefgppigi ar;((l)
the facility with which abundant supplies can be procured. Lbngi: :é:)) 0(11 ybut
quinine in cases of fever, and to ipecacuanha in dysentery waso': derstood bu
it was believed, with reference to the greater cost o.f the more t}) et = dicines,
that quinovirate might proveha. valuable 'au)ﬁi'li:;syhml ;}ilfa,.tre? izrérve Jiseases

ich annually commit such ravages in Ll i r.
Xﬁ:frt:zws, of MZrcara, is of opinion that quinovinate will bect:lxsle 2,h za&a‘l_))ﬁz éng
in the treatment of dysentery; and Dr. Houston, of Mysore, also thinks

would prove serviceable.

ainly of opinion, looking to the high price _of the more patent
rex?xledli:sr,n tﬁzl:the );mporg;ance of maki%;g the natives of India acquainted vg:h ?
morve economical though less efficacious remedy ought not to be lost sig ;)1 .
At a time when epidemics are ravaging a district the sufferers are occasionally
so numerous that the more expensive medicines can only be admlnlster?d toha
small portion of them. In April 1871, fo'r 1pstance, 114,012 persons soug t
relief at the dispensaries in the Burdwar district, and many undoubtedly suc-
cumbed owing to the impossibility of supplying them with expensive remedies.

4. On these grounds | have to request that you will cause further and careful
experiments to be instituted as to the value of the drug in the treatment of
dysentery.

5. | have perused Mr. Broughton’s report on the results of his inves?igation
of the tubers of Aconitum heterophylium, the Hindustani Atis, and perceive that
he has succeeded in extracting a new alkaloid previously unknown, to which he
has given the name of Atisine, the separation of which is neither difficult nor
laborious. This substance may prove of future use in medicine, and, as it is
quite new tu chemists, I desire that specimens of the drug, as sold in the
bazaars, and of the Atisine hydrochlorate, may be forwarded to this office.

I have, &c.
(signed) Salisbury.
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Meclvor proposes to propagate this hybrid.
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—No. 37. —

(No. 25—Revenue.)

-

From the Government of Madras to the Secretary of State for India.

My Lord Marquis, Ootacamund, 30 October 1874.
WE have the honour to forward, for your Lordship’s information, the Repor
on the Government Chinchona Plantations on the Nilgiri Hills, for the officis
year 1873-74, together with our Proceedings, dated 2nd September 1874
tfe)mbodying the observations and orders recorded Ly us on a review of tha

aper.
We have, &ec.
(signed) Hobart, &ec.

Enclosure 1, in No. 37.

From the Commissioner of the Nilgiris to the Acting Secretary to Government, Revenu
Department; dated Ootacamund, 30th June 1874.

I nfsv.E.the: honour to submit the report on the Government Chinchona Plantations on
the Nilgiri Hills, for the official year 1873-74.

2. The season was a severe one, and the plantations suffered from frost. Seven acres
of chinchona in one plot were destroyed by frost at Ossington, adjoining the Govern-
ment plantation at Neddivuttum.

3. ProYlaga?ion has this year been confined to the new species and varicties. Mr.
MeclIvor has issued to the Eub]ic 83} oz. of chinchona seegs. Mr. Broughton has
received 91,773 lbs. of green bark during the year. Half of it was branch bark of high
quality. Inferior branch bark from the Government plantations fetched from 2 5. 4 d. to
3 5. 6 d. per 1b. in the London market.

4. In May 58 succirubra of 12 years old were, under the directien of Mr. Broughton,
coppiced a foot from the ground, leaving the shoots on the stools standing; and in June
53 crown barks were similarly coppiced. In October 57 suecirubra were coppiced
(c]l-oze to the ground at the request of Mr. Broughton. ‘I'wenty-one of these plants have
died. .

5. The season has been very dr{{for barking, and not so much bark has been, there-
fore, taken as was anticipated. eferring to a plot of 1,000 succirubru, Mr. Mclvor
reports they have been barked during the year, and have yielded in all 9 1bs. of dry
bark each in three years’ harvesting.

6. Mr. McIvor proceeds to touch upon the cost of mossing and pecling bark, and
reports it as 1-5 per lb. of dry bark in the above 1,000 trees. He states, however, that
the larger the tree the greater the cost, owing to ladders being used which take time and
labour to move about. Mr. McIvor hopes to reduce the cost of mossing and barking
large trees by employing suitable scaffolding instead of ladders.

7. Referring to the prices obtained for the consignments of bark sent to England
during the year under report, Mr. McIvor reports that mossed bark has continued to sell
at higher rates than natural bark.

_ 8. Mr. MclIvor draws attention to the circumstance that the high prices ruling for bark
in the past season have attracted double the usual quantity of bark from South America.
He pomnts out that this iricreased supply was quite opposed to anticipation, and dwells
tpon it as an incident of exceeding interest in relation to the prosperity of Chinchona
cultivation. It is obvious that, if enhanced prices bring forward enhanced supplies from
natural forests, the success of the Nilgiri plantations, in a commercial point of view, will
be seriously jeopardised. ‘

‘9. Mr. McIvor reports th.e 'discovery of a mew hybrid which has been called
C. Pubescens. 1t appears that it is very hardy and extraordinarily rich in alkaloids. Mr.

10. The
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10. The application of manure to plots on the Government plantations has not shown
any certain results.

11. Mr. McIvor commends the officers in his establishment, and thanks Dr. DeVry

" and Mr. Howard for their kindness during the year under report in making analysis of

Government bark.

Enclosure 2, in No. 37.

Report on the Government Chinchona Plantations on the Nilgiris for the Official Year
1873-74.

THE past season has been an exceptional one with severe and long-continued drought.
The heaviest frost observed during the last 25 years occurred on the night of the 13th
January. This frost did great damage to private Chinchona plantations; fortunately,
however, the Government plantations have escaped with comparative immunity. On the
Dodabetta Plantation about 175 trees were killed down to the ground. Our extensive
plantations at Neddivuttum escaped without any plants being destroyed. Here, how-
ever, the effects of the cold caused the leaves to fall off from such trees as were planted in
low or land-locked situations, as these situations retain the cold air as it settles down from
the neighbouring hills. In such places the growth of the plants was retarded for the
time, but they have now quite recovered i%om the effects of the cold. On a private
estate, immediately adjoining Neddivuttum, the frost on the night in question killed
about 7,000 large trees of seven years' growth, and destroyed 23,000 younger plants, or
in all about 30,000. Some of the private chinchona plantations on the east side of the
hills also sustained damage from this frost. The long dry weatner which succeeded this
severe cold has also been very trying, especially to young plants. The season has, there-
fore, been altogether an unfavourable one.

2. As méntioned in last report our propagation is now confined to the new species and
varieties of Pitayo bark and C. Angustifolie. The average monthly increase of these
varieties has been 578. The total number of plants of C. Pitayensis propagated during
the year is 2,293 and of C. Officinalis var. angustifolia 4,639, making a total of 6,932.

3. The extension of our permanent plantations during the last year has been confined
to C. Pitayensis and C. Angustifolia. Of the former 4,686 plants, and of the latter 15,743
plants were permanently planted out on the Hooker estate at Pykarra. .

4. The total number of plants planted out in permanent plantations up to 31st March
last was as follows :—

C. Officinalis or crown barks - - -~ - - - 508,878
Do. var. Angustifolia - - - - - 22,404

C. Succirubra or red barks - - - - - - 579,938
C. Calisaya or yellow barks - - = - - = 34,250
C. Micrantha or Peruvian or grey barks - - - 28,759
C. Pitayensis (Pitayo bark) - - - - - - 13,380
Other species - - - - - - - - o 2,849
Total - - - 1,190,458

5. The average height of our oldest and finest plants of C. Succirubra is 32 feet, with
a circumference of stem of 28 inches; the average height of our finest plants of (. Offici-
nalis being 25 feet, with a circumference of 18 inches. The number of plants issued to
the public during the year is 964, and 83} oz. seeds or seeds sufficient to raise 2,087,250
seedlings. Of tea plants 2,030 and of green tea leaf 1,017} lbs. have been supplied to
Major Jennings. ‘The quantity of green hark supplied to the Government quinologist is
91,773 lbs., viz., 45,206 lbs. of stem and 46,567 {)bs. of branch bark. The whole of this
branch bark was of high quality, and of the remainder, much of which was rejected as not
being * worth the cost of working,” sold in the London market at from 2s. 4d. to 3s. 6d.

per lb.

6. With the exception of 1,748 Ibs. of trunk and 464 lbs. of branch bark obtained by
coppicing, the bark harvested this season has been taken by the mossing process only.

7. The principal work performed has been the general conservancy of the estates, coi-
lection of bark, c.lear.mg, weeding, maintaining drains and fences, felling, pitting, and
bringing into cultivation 25 acres of land on the Hooker estate at Pykarra for the recep-

tion of our new varieties of C. Pubescens, C. Pitayens, and C. Angustifolia.

8. During the two revious years no coppicing has been done, in consequence of repre-
sentations made by Mr. Broughton\ in paragraph 3 of hig letter of the 7th June 1871
(recorded in G. O., 13th July 1871), where that gentleman states, * At least two more
years should elapse before coppicing can be profitably conducted.” Accordingly last

79 §3 spring
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spring our coppicing experiments were resumed. On the 30th of May 1873 Mr. Broughton
selected a plot of 58 plants of the finest red durk trees of the planting of August and
September 1862, These trees were coppiced at or within a foot from the ground, the
shoots springing from the stools being left. These shoots varied from 23} to 14 feet in
height at the date of coppicing. They were again measured on 30th May 1874, and the
average growth in one year was found to be 1 foot 114 inches; the maximum growth
4 feet, the minimnum growth 3 inches. One plaut only had died. The largest tree at the

.date of conicing was 36 feet in height. These 58 plants gave 2864 lbs. of dry trunk

Lbs,

bark, equal to 4:93 lbs. per tree. The cost of cutting down and barking the trces was
18. 7., or as. 1. 11. per tree, and about 5 pies per b, of dry bark.

9. On the 2nd June 1873, a similar plot of 53 crown bark trees of the plauting of 1863
was selected by Mr. Broughton, and coppiced in the same manner as the trees of (. Succi-
rubra described above. These 53 trees yielded 193 Ibs. of green stem bark and 9 Ibs. of
branch bark; in all, 202 Ibs., equal to 851 lbs. of dry bark, or 161 Ibs. per tree. The
cost of felling the trees and barking was rs. 4. 15, 6., or as. 1}. per tree, and about 11 pies
per 1b. of dry bark. The shoots of these trees were left on the stools. They were mea-
sured on the 2nd June 1874. The average growth was found to be 1 foot 7} inches; the

}r]nalxilmum growth 2} feet, the minimum 5§ inches. Nine plants had not sprouted, and one
ad died.

10. Another plot of 57 C. Succirubra or'red burk trees of the planting of August and
September 1862, was selected by Mr. Broughton, at Neddivuttum, on the 14th October
1873, and, at that gentleman’s request, coppiced close to the ground (¢. e., within 6 inches),
and all the shoots removed. The bark obtained from these trees was 746 lbs. of green
trunk bark, equal to 264 lbs. of dry bark, or 4:64 lhs, per tree. The cost of coppicing
and takipg the bark was rs. 6., or as. 1. 8. per tree, or about 4} pies per Ib. of dry stem
bark. These trees were examined on the 5th June 1874. The average growth of the
shoots was 1 foot in 7§ months, the maximum growth 14 feet, the minimwm } foot. One
plant had not sprouted, and ticenty-one had died. This forms the fifth coppicing experi-
ment carried out in the Government plantations, and the results obtuincd show the col-
lection of bark by coppicing to cost 8 pies per lb. of dry bark from 8 year old trees, and
43 pies per lb. from 11 year old trees. Our experience up to the present date show the
collection of bark by mossing from 8 and 9 year old trees to be as. 1.2. per b. of dr
bark, and as.. 1. 7. per lb. when collected from 10 and 11 year old trecs. 'The cost of cofz
lection of bark, therefore, by the mossing process is nearly twice as expensive when taken
from young trees which can be reached from the ground, and when taken from trees
where ladders have to be used is more than four times ns expensive as the collection of
bark by coppicing.

I1. In consequence of the long-continued drought, it has been found impos:ible to
collect the usual quantity of bark this spring, as the sap had not risen in

2,9¢8 mossed, original. the plants at the time of our spring barkings. From the 1,000 experi-
764 renewed. o o
1,648 (ditto.
770 upper strips,

mental mossed trees we collected during the ycar 1,546 lbs. of rencwed
bark, and 770 lbs. of natural bark from the upper strips of the trees  This
gives the total yicld of these 1,000 trees 6,068 lbs. of dry trunk bark. In

6,068 addition to this trunk or stem bark, over 10,000 1bs. of green branch bark,

equal to 3,000 Ibs. dry bark, has also been collected from the 1,000

11 year old moSsed twees, making the total yield of dry bark upwards of 9 lbs. per tree in
three years.

12. At paragraph 14 of my Annual Report for 1871-72, recorded in Proceedinga of
Government of 20th August 1872, I gave the cost of mossing and collecting 2,988 lbs. of
dry bark from these 1,000 experimental trees at rs, 221. 13. 4., or as. 1. 2. per lb.  Since
that date we have collected 3,080 Ibs. at rs. 312. 8. 0., or as. 1. 7. per lb. of dry trunk
bark.  This includes all cost for labour, mass, mossing, repairs, etc., but not the cost for
superintendence. We then find that the cost of removing the 6,068 Ibs. of dry trunk
bark during the three years from the 1,000 trees experimented on as being as. 1. 5. per 1b.
of dry bark. * The bark within 6 feet from the ground is removed at a trifling cost, not

- exeeeding as. 2. 2. per tree, inciuding all charges ; but the removal of the upper strips of

In 1871-72 - 1,174
Bifs
In - 2,22 . )
Upper strips- 626, tree. The branch bark from these trees has been supplied to Mr. Broughton for manu-

6,302

———————

bark is expensive, the cost being, when the men have to use ladders and new moss, on an
average as. 3. 3. per tree. This arises from the loss of time in moving the ladders from
tree to trec. In future, no doubt this cost will be decreased when pro erly constructed
planks and trestles are applied instead of the ladders now in use. The bark has been

Zbs. removed from these 1,000 trees to a height of between 17 and 20 feet from the ground.

13. From the 3,000 experimental trees, which were barked at six years old and now in
their ninth year of growth, we have collected 6,392 lbs. of dry stem bark, or 213 Ibs. per

facture on the spot, and the stem bark sold in the London market.

14. By paragraph 2 of the Despatch of the Secretary of State of 16th December 1873,
recorded in G. O., 2nd March 1874, it appears that the 23,646 lbs, of chinchona bark,
forwarded from these plantations in July lgat, realised in the London market 3,490 1In
these sales the mossed crown bark from Dodabetta realised 2s. 2d. per lb. more than the
unmossed bark from that plantation, and the mossed bark from Neddivuttum 104. per lb.
more than the unmossed bark. This bark arrived in the London market when the prices

were
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were at the highest point touched since 1853. Now the price of hark and quinine i
slowly but steadily decreasing. This arises from the fact that the extreme rates realised
for bark during 1873 so0 stimulated the impor$ from South America that it rose to upwards
of 5,000,000 1bs., or more than double the quantity ever imported in any one year; the
average imports for the last 30 years being one and a quarter million annually. The
largest quantity imported in one year previous to 1873 was a little more than two and e
half million pounds. These facts appear to indicate (contrary to general received
opirions) that the bark supply of South America has not in any way become exhausted,
but, on the contrary, is capable of being extended to an unlimited degree when the
prices arc sufficient to incite the cascarillcros to indent extensively on what appears tc
be an unlimited supply of bark in the natural Peruvian forests.

15. A very important variety of chinchona (C. Pubescens, Howard) has been discovered
among the various varieties which we have hitherto termed hybrids. In 1871 I directed
the attention of the Government quinologist to this hairy-leaved variety, and to another
of the same habit and nearly allied, but with smooth leaves, both being remarkable for
their rapid growth and hardy constitution. They stand wind well, which is of great
advantage, as wind is very injurious to chmchona'cul.tiva:tion on the Nilgiris. They also
yield a thick bark, and are altogether most promisn}g varieties. Mr. Broughton informed
me that the yield of quinine in this bark was unsatisfactory, and at paragraph 12 of that
gentleman’s report, recorded in. G. O. of the 26th September 1871, remarks : “ Since that
time 1 have made numerous analyses of the bark of various hybrids that I have observed,
but in no instance have I found any of special excellence. In fact, it appears to me that
these hybrids combine the bad qualities of both their parents.” These results caused me
for a time to suspend further inquiry into the value of these barks. In December 1872,
together with a number of other kinds of bark, I forwarded to Dr. De Vrij a sample of
the barks in question, and that gentleman obtained from the hairy-leaved variety the
enormous quantity of 10-67 per cent. of total alkaloids, of which 4-72 per cent. was
crystallised sulphate of quinine. In order further to test the value of this variety, I sent
to Mr. Howard a sample grown on a different soil and exposure for commercial analysis,
which that gentleman very kindly undertook. The res_ults obtained by Mr. Howard
were still more favourable, and I quote at foot,* from his .letter 9f 20t1} February 1874,
the opinion of this eminent quinologist with reference tq.thls species which he has namgd
<« pubescens.” It is also worthy of notice that Dr. Deer_]. found the smooth-leaved hybrid
above referred to, to give 6:05 per cent. of :cotal 'alka_lmds, of which 2-97 per cent. was
crystallised sulphate of quinine; therefore, this variety is also of gr_eat‘valu.e for its quinine-
producing qualities, although much inferior to C. _Pubescens, w.hlle in vigour of growth
and hardy constitution it is simply its equal. A piece of Jand is now being prepared to
form a small plantation of C. Pubescens.

16. A quantity of farmyard manure has been collected for application to the trees of
C. Officinalis on the Dodabetta and Neddivuttum plantations. The manure suppl‘led by
Messrs. McMeikan & Co., of Melbourne, was applied last year to 355 plants of C. Offi-
cinalis on the Dodabetta plantation, each alternate row being manured with farmyard
manure, in order that the difference may be recorded. As yet there is no indication of
any difference in the condition of the plants, and it is probably too early to expect any ;
a detailed account of the action of different manures will, therefore, be forwarded here-
after.

17. Appended is a table giving the results of the expenditure on the plantations from
1860 to the 31st March 1874, a table of income and of the rainfall at Neddivuttum. Also
a table showing the number and date of plants placed in permanent plantations.

18. There has been no change in our establishment during the year, and it affords me
much satisfaction to be able to state that I have every reason to be satisfied with the
zeal and ability displayed by all my assistants; especially by Mr. Rowson, the assistant
superintendent at Neddivuttum, Narrainswamy Naidoo, in charge of Dodabetta, and
Mir. McNair, the office manager. '

19. In

* « Tn reply to yours of the 20th December, I have to congratulate you on the discovory of the hairy-
beaved variety of the C. Officinalis which is clearly a great success. We make the contents of the h?"k of
#he individual tree growing at N.E. exposure to be a little better than that examined by Dr, DeVry at

‘st N.W, exposure, but it is possible that if tried by the same person the difference would be not much,

¢ That sent me gives the fallowing astonishing result :—

Bulph. Quinine - - - - - - - - 600
s  Chinchoniline - - - - - . 00
s»  Chinchonine - - - - - - - - 88
» Amorphous - - - - . - - - %0

1280

“ Very accurate testing would doubtless diminish a little the quinine and increase the chinchonidine, so

that it might beé safer to divide the 11 per cent. between them ; but even with this deduction it ia clear that

ou have an extraordinary bark, and one which, with its good qualities, throws the C. Mirabilis (Angusto-
lia) quite into the shade.”
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ants permanently planted out, Dates of planting, and Number of Acres by base and surface

measurement under cultivation of the Government Plantations on the Nilgiris,

¢ TotAL NUMBER SPECIES OF CHINCHONA PLANTS DEx1soN, KILGRASTON, AND NAPIER EsTATES,
. ¢ PLANTED. NEDDIVUTTUM.
DATE. o - -
. ¥ g | B4 | ] 8| < $ £ i | 23 o3 5% | 2 33
% | % 2% | £% | S8 | B g 5% | 25 | 2% | PR | 28 | E5 | £
S A - =R | OR <¥7 &= < ox = | = o; S <@ <@
1862-63 - - | 18,550 | 12,500 | 500 | 3,100 350 | 35,000 63| 4,200 | 12,000 500 | 3,000 300 - -
186364 - - | 20,432 | 7,700 \ 1,000 | 2,500 - 31,632 55 | 16,000 | 4,700 | 1,000 | 1,500 - - -
1864-66- - | 56,700 , 38,500 - 3,512 - 98,719 99 | 10,000 | 23,500 - 2,500 - - -
1865-66 - - | 45,500 | 34,020 - - - 79,520 80 { 2000 | 22,720 - - - - -
1866-67 - - | 67,000 | 77,000 | 9,200 | 3,140 - 156,340 156 | 5,000 | 49,000 | 8000 1,140 - - -
186768 - - |150,701 | 163,800 | 9,600 | 14,000 | 1,600 | 339,701 340 § 15,000 | 94,800 | 6,200 [ 9,000 - - -
1868-69- - | 65,000 77,945 . 7,700 | 2,600 - 1153145 153 | 20000 | 72,000 | 7.700 | 2,500 - - -
1869-70 - - | 84,995 168,473 - - 899 | 254,367 254 | 3,550 | 70,680 - - - - -
1870-71- - - ~ 1 3,500 - - 3,500 2 - -~ 3,500 -~ - - -
1871-79 - - 700 - 1750 - 800 | 4,250 5 - - 2,750 - - - -
1872-73 - - | 5,961 - | - - 7,804 | 13,855 15 - - - - - - -
1873-74- - | 15,743 - - - 4,686 | 20,429 - - - - - - - -
X : f
531,282 "579,938 1 34,250 { 28,759 | 16,229 11,190,453‘ 1,244 | 75,750 | 349,400 l 20,650 | 19,640 300 455 | 371
|
DODABETTA. Woop AND Hooxer EsTATEs, PYKARRA., | STANLEY ESTATE, MAILCOONDA:
DATE. b . | . . ! R s
£ u gl Eg ;o8 g 2 ; G g8 g3 $ (nflef
B x| oM Y BT |8& Bg B % -1 n | 35  B& ¢ B x 8|8 ]
=1 == P =D P S o O S 1™ & 3] ’g :. 22 b= g
54 |83)35 |55 22|55 B4 |33 ¥ ssf 84 «:Em $d | <4 |85|34| 3
|
1862-63- - | 14350 | 500 | -~ |100| 50 [ -] - - - R - -1-1 -
186364 - - 2432 | - - - -y = - 2,000 3,000 1,000] ~ - - - - - - -
1864-65- - | 32,000 | - - - - - | - 14,700 15,000[ 1,019 - - - - - ] - - -
1865-66 - - | 89,000 | - - - - - - 4,500 11,300 - - - - - - - - -
1866-67 - - | 55000 | - | 1200 - - - - 7,000 28000| 2000 - - - - - 1 - - -
1867-68 - - (105000 | - |3400| - |1,600] - | - {25701| 54,000| 5000 - - | - | 5000815000 -~ | - | -
1868-69- - | 40,000 | — - - - - - - - - - - - 5000 5045 - - -
1869-70- - | 49,048, - - - - | - - 18,207 | 78,483 - - - { - |14,000] 19,3101 899 | - -
1870-71 - - - - - - - | - - - - - - -] - - - -] - -
1871-72- - - - - | - | 80| - - 700 - - - -] - - - -] - -
1872-73- | 1,000 - - - 500 | - - 4,961 - - 7,304 - - - - - - -
1873-74- - - - - | - - - - | 15743 - — | 4686, - | - - - - - -
ToTAL - - 337,830 | 500 | 4,600| 100 2,950} 378 | 287-25] 93,602 | 189,783 | 9,019 12,080 336 | 243 {24,100 | 40,255 899 l 75 [ 428
‘ |

OrDER of the Madras Government thereon, 2nd September 1874.

From the Report of the Superintendent of Chinchona Plantations it appears that
upwards of 20,000 young trees were planted out in 1873-74, and that more than three-
fourths were of the valuable variety C. Angustifolia.

The superintendent calculates that up to the 1st April last 1,190,458 plants had been
planted out in the plantations.

2. The season was exceptionally unfavourable owing to lengthened drought and severe
frost. During the year 91,773 lbs. of green bark were supp%ied to the manufactory at
Neddiwattam, and 23,646 lbs. of dry bark were sent to England. A small amount of
the bark was collected from three plots of trees which were coppiced after selection by the
Government quinologist, but the bulk was harvested under the mossin process.

The superintendent makes certain calculations as to the cost per poung of thus collecting
the bark ; but he does not give the data upon which they are based, nor statec whether
they refer to the Neddiwattam or other estates. In future reports these points should
be noticed in full detail, as the cost of collecting moss and other items must vary in dif-
ferent localities.

3. The bark sent to England was sold for 3,4901, or nearly 3s. perlb. on an average;
it is noted that the prices realised must be considered exclciftional, and were due to the
bark arriving at a time when it was in special demand. ossed bark, it is observed,
realised considerably more than unmossed bask.

4. The Government are pleased to learn that a new variety of chinchona, which has
.been discovered on the plantations, promises to be even more valuable than the C. Angus-
tifolia which has hitherto yielded the best analytical results. The attention of the Go-
vernment quinologist should be again called to this variety on his return, and after
submitting its bark to a series of careful analyses he should report the result.

5. The results of the year are satisfactory, and reflect great credit on Mr. McIvor.

CHINCHONA CULTIVATION IN INDIA.

— No. 38, —

143

REPORT on the Number, Distribution, and Condition of Chinchona Plants on the
Nilgiris for the half-year ending 31st July 1874.

Number . Number Value per 1b.
of Botanical Names, . Commercial Names. of of dry Bark in the ®
Species. Plants. London Market.
. s. d. s d.
1 | C. Succirubra - - - - | Red bark - - | 1,215,963 2 6to8 9
[ C. Culisaya - - - - [
2 «| C. Calisaya var, Frutex - - |; Yellow bark - - 54,8811 210 to 7 -~
1 C. Calisaya var. Vera - - J ’
C. Officinalis - - - - — —_— —
3 C. Oﬂic.inal'is var. Condamepia - | Original loxa bark - 1,188,159 210to7 -
C. Officinalis var. Bonplundiana | Select crown bark - 87,500 210107 -
C. Officinalis var. Crispa - - | Fine crown bark - 4,355 | 2 10 to 8 -
4 | C. Lancifolia - - - - | Pitayo bark - - 979 1 8t 210
5 | C. Nitida = - - - - | Genuine grey bark - 2,786 1 8to2 9
6 | C. species without name -~ - | Fine grey bark - 8,500 | 1 Bto 210
7 | C. Micrantha - - - - { Grey bark - - 46:730 1 8to2 9
8 | C. Peruvisna - - - - | Finest grey bark - 3,389 1 8t 210
9 | C. Pahundiana - - - - | Unknown - - "425 Unknown
10 | C. lanceolata-leaved variety of C. | - - - - 15,085 | - dito ’
Officinalis, ’ |
11 C. Pitayo, raised from imported | - - - - 26,806 | - ditto.
seeds, :
12 | C. Pitayo plants brought out by | - - - - 76 | - ditto.
Dr, Bimpson. —_
Torar Number of Plants - - - | 2,649,038

TaBLE showing the Growth of the different Species of Plants planted out in the
Plantations for the half year ending 31 July 1874.

“ .
. | M A Height of | Girth near
3 8 Where plauted. Species. ‘When Planted. G.rxoiv]:lt‘;? G:?:&: the Tallest the
E ,§ Tree. Ground.
= A
In. In. Ft. In,
12 | Neddivuttum - | C. Succirubra - - [ 30 Sept. 1862 11 43 32% 284
12 | Neddivuttum - | C. Micrantba - - | 30 Bept. 1862 7 2% 31 32§
12 | Dodabetta = -~ ) C. Officinalis - - | 80 Sept. 1863 18 10} 254 18

TaBLE showing the Propagation and Distribution of Plants and Seeds during the

half-year ending 31 July 1874.

Total Number | Total Number of Tbtalﬁ::::er of Total

DATE of Planis Pe,:,’:::;uy Distributed to Q“g;‘;:;,’ of

ted. 1 4 Private iatmi N

Propagated Planted out Individuals. Distributed
Oz.
February 1874 - - - - 380 - - - - - - 9
March 1874 = - -~ - . 1,260 - - - | - - . 8
Aprill87¢ - - - . . - _ _ —
May 1874 - - . . - 780 - - - - - - 1
. Jupe1874 - - . . . 540 - - - 8,000 2
July 187¢ - - - - - 700 - - - 32,100 —_
Total - - - '8,660 - - - 40,100 20
Previously - - - 2,645,373 1,190,458 194,431 4494
GaAND TOTAL - - - 2,649,033 1,190,458 234,531 469}

.
Remarks,

The number of plants propagated during the past half-year is 3,860, viz., 3,360 of (. Angustifolia

(var. Lanceolata) and 300 of C, Pitayensi

Forty thousand one hundred chinchona plants have been issued to the planters in Ouchterlony

Velley and Wynaad.

Twenty ounces of chinchona seeds have been supplied to the public,
Six hundred ard eighty 1bs. of green tea leaf bave been furnished to Mujor Jennings

Three thousand and forty-seven lbs. of trank and 34,488 lbs.
the Government Quinologist since April last for the manufact

Ootacamund, 3 September 1874.
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ORDER of the Madras Government thereon, 25 September 1874,

Ordered to be forwarded to the Secretary of State, to the Su
other governments in India, to the superintendent of the chinc
‘and to Mr. W. F. M. Dennison, Batavia, Java.

preme Government, and
hona plantations in Java,

© 2. A copy will also be laid on the editor’s table.

— No. 39. —
‘(No. 3——Revenue.)

From the Secretary of State for India to the Government of Madrag.

India Office, London, 28 January 1875,

dered in Council your Excellency’s Des-
patch, dated 30th October (No. 25) 1874, forwarding the Report on the Nilgiri
Chinchona Plantations for the year 1873-74 ; but I ain not yet in receipt of the

detaile:d report on the results of the alkaloid manufactory, with regard to the
quantity produced, the price, the efficacy of Mr. Broughton’s preparation, and
the extent to which it has bee

the public. n used by the Government Departments and by

Para. 1. I have received and consi

2. The best method of harvestin
portant that boil the mossing and the ic fair
trial, in order that _ iy : coppicing systems should have a

from . ) tonly a small amount of bark has been collected
shall ﬁgp'}’ﬁf (1 trgesz while the bulk was harvested under the mossing process. 1
for the a%k‘aloi‘()l ¢ Informed why, so early as in July 1871, the supply of bark

manufactory wags orde . . . on-
trary to the advice of the Y rdcred to be obtuined by mossing, while, ¢

small an extent, If, zs l\gr“mologm> the coppicing system has been tried to so

. Brough.ton reports, the a{)peumnce of the alkaloids
alkaloid 18 attended with a considerable impoverishment in the
Content of the old bark remnsining on the tree, it is a very serious matter

t of the plantations should have bLeen given up to the

3. Ithink it necessary to request the serj
Covernuent to the

Lt importance of not allowin
areally decisive co

merits.

ous attention of your Excellency’s

T g either plan to preponderate until
iclusion has been reached with regard to their respective

4. I desire that copies of any report that may
after his examination of the plan

- with the report, already called for,
quinine,

have been made by Dr. Bidie,
» may be transmitted to me, together
on the manufacture of the so-called amorphous

I have, &c.,
. (signed) Salisbury.
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From the Government of Madras to the Secretary of State for India.

i Ootacamund, 9 March 1875.
is s
INL:yDz;:t(}\}{ag%?n ’your Lordship’s predecessor, dated the 16th D.ecembext"
1873.* information was asked for with reference to the cost z?.nq .eﬁimency }? -
the * so-called Amorphous Quinine” mz.mufactureq on the Nllg"ll‘lS un(!er the
supervision of the Government Quin.ologxst, and to its influence mfreildumlrl)g the
indents for quinine and other alkaloids, 1z;nd a]stt.)t;:ssto the cause of the cheaper
i ing i ted for in very small quantities.

alkg.low:, tl)lzlwneg rllgjve?he honour to )florward two reports from the Government

Revennn Wa ox
)

i i ili is ture and his estimate Dated 1st December 1873, and 14th
ist detailing his mode of manufaq : : ‘
aci:mtlzw(ﬂ?hges cost of the product, together with a report from t}le M“?fh 1874, recorded in G.O., 1st Apri
i ities iss and the results Pproceedings of G . 9th Marel
Surgeon General showing the quantities issued roceedings of Government,

P

ubtained where its efficacy was tested.

ipt of y to entertain some doubts Proceedings of Go-
: the receipt of these reports, we saw reason e
as 20 éi:evfforking ofrihe factory, and therefore deputed the Commissioner of vernment,?22nd

the Nilgiris and the Sanitary Commissioner to inquire and report on the cost

June 1874, with
Proceedings of Go-

s 3 tlemen, having visited the vernment, 15th De
'dicinal value of the product. Thes.e gen s g ment, 15
?)i]:ntamﬁtmls and the factory, examined the quinologist, Mr. Broughton, and the cember

superintendent, Mr. Mclvor, and had before them the reports adverted to

bove, have now submitted a most valuable and lucid report which is inc_orpo- Dated 111;1_1517‘;-
:ated ’and reviewed in our proceedings marginally noted. They have satisfac- bruary 1875.

i d that, while the present prices 9f chinchona bark obtai.n,
:ﬁ?ll}(,)é::in}))ggtsig‘(?t;t eis beir;g manufact]lolred at a considerable loss,. almd dthat its
(':0tlnmercial value is less than one-half the value of the ra;v matetrla' Sln m]z)]_nu_
facturing charges, the value being less than 1,5.00 L a.nd. tde ct;)ts ; ra Sr tﬁ. ove
3,000 . They state that its efficacy atS 3 fel?giif“.fe Sljb::ilttzg lfy’tzg Sul‘lgseol;

orted by the record of cases treated with 1t, ‘ . or
?}uerr)l%ral 3 bu);: they also show that, as at p(rie:telnt E(x)‘g{)asl (:)(} It;:';)rrﬁl fg::ftfs::n(itogsalz(gé
it is *“¢ ing in conposition,” and the proces :
gx;:acta }'xv";arflstﬁaewﬁ::’i la yiel(i) at all z’a,pproxikmatirzlg to the estimated amount, as

c alysi amples of the bark used. .
call; m?\t: dtltx)ngfr(l)':'gsiI: :It;;e;rg to be conclusively shown that the manufacture is
beir;g ca’rried on at a very serious lo.ss to the public revenue, vire hl:;we di rectec} it
to he for the present wholly discontinued, and now forward all the papers for

Lordship’s information. : |
}’0‘;‘ i}\cf)é%sl;:écsially desire to cal} attention to pal:agraphs.g ilfld 53;—5% of thete_
joint report. In the former it is suggested that information as to the uyers (;)
%he buark sent to England might, in future, be advantage011§ly communicated ;
and {n the latter, it is pointed out that, while the Fl{erapeutlcal val}xe gf ;nu.cetd
alke:loids is beyond question, the framers of the British Parmacopceia, v insis } 4
ing on the separation of quinine, have led tf) the waste of large qua:ntxtles o
as%ociated alkaloids. Such a separation being _unnecessary, and an important
element in determining the price of the recognised febrifuge, we would support;‘
the recommendation that a reference shpu_ld be madp to the Royal College 0
Physicians, with a view to obtaining their influence in support of the recogni-

~_ tion of some preparation of mixed chinchona alkaloids, which shall be popular

i ; i ensive but effective febrifuge.

" (fi‘ou(l)lnat?l;iea;l:::]:};)}z)ints noticed in the Despatch, we have to state that the
use 'of the locally manufactured product h.as qndoubtedly contx:ibuted to lessen
the quantity of quinine and other alkaloids }ndented for, W.hlle the cause 9f
what are now the cheaper alkaloids not having been used is to be found in
the fact that when, owing to their therapeutical value having been established,
indents were made for supplies,  the prices charged in the case of chinchon-
idine and quinidine were actually higher than the current rates for sulphate of

e.

qul;.ll!{Ve shall shortly address your Lordship regarding the appointl.ne'nt.of
Government Quinologist, the present incumbent having resigned and his resig-
nation having been accepted.

_ We have, &e.
(signed)  Hobart, &e.

279. T3
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Enclosure 1, in No. 40

From the Government Quinologist to the Secretarlyl'nso lgtleD gg;%";ml%f;té. Revenue
Department, Fort St. George; dated Ootacamunt

of
I 5AVE the honour in the following pages to make a retpcigfa st!;tti];le]q ";!}’;Yé“g::g;: for
alkaloid from the Chinchona bark of the Nilgiri Gove(;'n{’ne!tlhe late Im[;(;ctor General of
my adoption of that form of febrifuge alkaloid, name ytion of that s;xbstance together
Hospitals “ Amorphous quinine,” and the mode of prep:ll:i"'l ttum. In this re yort I will
with the present results from the manufactory at Neddyvu ;:ler that Govem{ment may
briefly recapitulate former statements and proceedings, n 0
have the matter fully before them.

2. My instructions from the Home Government, given in Se{);(;r(r)lber LiGg,)wlt‘h Fl f::rleynci:
to this part of my dutics, are a3 follows (Chinchona Retu;‘n},l. 70, [;a: t.(m,s * Final Iier
¥l be cxpected from the v ;hat (}; ‘ ?h'oum\;vit:\}:():(i;)e(:: tl(I)l vfi:elol?clst a’r.d cheapest

i s Government to arrive dt a decision : , hea
tltl/lgillfcs)flyof preparing the febrifuge for use among the [abourmg cla;sses_ i)fﬂthe Ilafl?a;iugg
India. He will also be required to consider the question connected with the man
of the chinchona febrifuge for the use of hospitals and troops in India.

3. Two years after my arrival in this country, I obtgmed, by expernencf, a ]Yw:\'lt?gfse
of the advantages and defccts of the chinchona species cultivated Yon\' the pl anta Thi;
That of which the largest number of plants was culylvated was the C. . ur:c;ru {Sa | Thie
species has by far the most vigorous growth, and ‘stlll forms the most considera ce; 18.}‘1”,s
the plantations. Though when young its bark yields much quinine, e.xlper;‘cnh. ows
that the amount of this alkaloid diminishes with age. The main alkaloic E"do' this 1; ank,
however, are chinchonidine and chinchonine. In gross amount of alkaloid in its bark,

_ this species is surpassed by few others. I became convinced from the small amount of

ini i ies vi i ty wi ich it i ined in a pure form,
uinine this species yields, and the difficulty with which it is obtaine i for
that the red br;rk oﬂired t’he least prospect of Eroﬁtftble demand by the qunzopcnr;tgulél.lor:]e
manufacturer. I have, thercfore, done my best all reports to check its cultiva lbe;
though in this respect I have been somewhat ineffectual, until too large a num e

had been planted. My estimate of the final low market-value of this specics 18 quite
unchangeg.

, . .. . . . Preai ies have
Influence of reports 4. The reports of the Chinchona Commissioners in this and other Presidencies s

of the Chinchona
Commission.

Reasons for manu-
facturing alkaloids
n India.

Therapeutical con-
siderations and re-
o sulks.

however, conclusively shown that the other chinchona alkaloids possess a fcf!nil}fu%i K:zv::&'
little, if at all, inferior to that of quinine. Thxs conglusnon, though it :vm:l u t)l,mt, llchme
on chemical and historical grounds, is of the highest nmportance. It Iw?s t;ls hat lod me
to the adoption of the bark of C. Succirubra as a satisfactory material for the prej

of a fehrifuge which would be as effective as quinine sulphate.

i red in the
. rounds on which I have long concluded that the febrifuge employec

hafldsTohfe(f};overnment for use in India égan be more cheaply )re!)m(‘ed in this ;‘:i;xnl‘t‘r);),rll;;\rre
already been communicated (my letter attached to G. O, No. 249, of th(}) tt"' (;er eas{a
1871). They are briefly these : the alkaloids are extracted with somew ‘lﬂ .,,laea T ense
from the fresh green bark, than from dry. The necessity ot drying, pomfer(l}n,:,: an i
freight of the bark to Europe, is saved. The supply being in the hands of Gov del;xlmn b
allows a rougher, and, therefore, a cheaper, mode of manufacture being ado‘pte },“'l\ﬂ ]
usual in Europe for the reparation of the alkuloid sulphates. Against these, there are,

of course, considerable difficulties to be expected in the carrying out of u.nyf systlegllo;:cll‘c
rocess worked by natives, from the lonely situations of the plantations of rec l‘l :
gnd the annoyances that consequently ariee 1n such an undertaking in a manner almos

peculiar to this country.

hinchona bases being, of course, the active medicim}l constituents in the
sui;[;h;ft}(;: gftc?t;lei salts employed as i:gprifuge, it was necessarily believed that the bnsei‘
themselves would be as effective medicines as these salt:s. Th.e_ consxder?.ble amoun; 0
tinctures and extracts of chinchona bark still employed in medicinal practice clearly show
the efficacy of salts other than sulphates, nor, as far as I could learn, do the Erpfparatxc;gs
made from chinchona bark destitute of real quinine, show any failure in fg rifuge _effi-
cacy, a fact readily explained by the resuits of the Ma_(ll:as Chinchona Commission. Pure
quinine sulphate contains but 73:55 per cent. of quinine. It was, therefore, believed
that a preparation of the chinchona alkaloids, in the proportion that they naturaliy exist in
the barks, which would contain about 97 per cent. of the pure bases, would admit os
“ exactly the same medicinal doses being employed as of quinine sulphate. If there ghoqld
be, for which there i8 no evidence, 2 somqwhat inferior febrifuge quality in the alkaloids
other than quinine, this would, it was believed, be compensated for by the larger amount
of the real bases in the preparation in comparison with quinine sulphate. The report of
the Medical Inspector 8eneral, attached to G.0., No. 29, of the 11th January 1871,
appears subsequently to corroborate these Suppositions, as he states it to be “a remedy
in malarious fever, scarcely, if at all, inferior to quinine.” The evidence for the belief
expressed

* greatest economy is practicable with those materials w
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expressed by the Government of Madras in parag

raph 3 of G.0Q., No. 714, of the 9th
1873, I am unacquainted with. , ot the July

oy ) . . .
7. Before describing the method of preparation I have adopted for the manufacture of Methods of manu-
the chinchona alkalvids I believe it will be of service if T detail with brevity various factures Ronsidered.

modes of preparation which it was necessary to try and the objections that have arisen to
each. *

8. In a report appearing in Return on Chinchona Cultivation, 1870, page 243, para- 3Alckaloid_s exist in
graph 54, and more fully in a memoir in Phil. Trans. Roy. Soc., 1870, fs%low that six- Dbark as insoluble®
sevenths of the alkaloids in the bark of C. Succirubra occur in the form of quirotannates. quinotannates.
As this salt is nearly insoluble in water, the presence of a strong acid is necessary for its

decomposition and complete solution of the alkalvid. Tt is this circumstance which con-

stitutes the main difficulty in the preparation of alkaloid, since, even after the tannates

have been decomposed in hot or dilute solutions, they partially re-form when the same

golutions become cold or are increased in strength.

9. A method which has actually been employed in European manufactures, and which Method of perecola-
possesses great simplicity, is the percolation of the dried and powdered bark by cold dilute tion with dilute
acid and the precipitation of the alkaloid by caustic soda. It will be perceived that this acid.
method either compels one to forego the advantage of obtaining the bark in its fresh,
green state or renders a complete preliminary crushing necessary. I, however, carefully
and repeatedly tried the method. The objections to it were that a large and expensive
amount of acid was necessary for the nearly complete extraction of the alkaloid, which
had subscquently to be neutralised with soda, and that on a manufacturing scale only
two-thirds of the total amount of alkaloid was ever obtainable, and then mot by any
means in a pure state. The concentration of the bulky eolution by evaporation

increased the latter evil. In India the utmost possible economy in the use of acid is
necessary.

10 I may here state that I prepared the crystallised sulphates of quinine and chin- Crystallized sul-
chonidine frem fresh red bark by digestion in the cold with dilute sulphuric acid and phates of quinine
neutralization and evaporation of the extract. It was with great regret that after much #°d cinchonidine

trial 1 found it imé)ossible to obtain more than a quarter of the total sulphates by this t“ﬂ’i?;ie °gb;ia;ned by
very simple method. method modified.

11. A method of manufacture which, though I finally abandoned it, has the great
advantage of not requiring the use of alcohol may be here briefly described. An extract
18 made by boiling the bark in the usual manner with 4 per cent of sulphuric acid. When
the bark 1s exhausted the extracts are evaporated to dryness, and kept for half an hour
at a temperature of 120° C. This completely decomposes the quinotannmic acid. The
solid residue is powdered, exhausted with water filtered, and the alkaloid precipitated
with caustic soda. It is thus obtained tolerably pure, though one-third of the amount
is lost, and much of the alkaloid is converted into the non-crystallisable isomerides.

Method by heating
theextract to120°C.

»
12. The method of Clark and many others were also carefully and quantitatively tried, Clark’s and other
but the result led to their abandonment. Mineral oils, &c., were also experimented with methods.
to use in the place of alcohol, but without economical success.

13. The method of Delondre, which, before I came to India, had been tried by Mr.
Markham (for the preparation of “ quinium”) was also fairly tried by me (Chinchona
Return, 1866, page 218). It consists in mixing the powdered bark with calcic hydrate
and water, drying and exhausting with alcohol.  Nearly the whole of the alkaloid is thus
obtained mixed with much resin and calcic- salts, from which, however, it can be after-
wards purified. The necessary preliminary fine division of the bark is a disadvantage of
this process, but the most serious is the waste of alcohol which it entails, it being found
very difficult to wash out the spirit from the spent bark as the latter swells up imme-
diately water is applied. In extremely rich barks the method would be applicable, but
with poor barks the great waste of spirit in proportion to the amount of alkaloid obtained
renders the method quite unfit for the preparation of a cheap febrifuge. It consequently
had to be abandoned, as I believe is now the case in the Havre manufactory.

Delondre s method.

14. The method I have adopted is quite similar in principle to the usual method that, Principle of method
since the time of Pelletier, has prevailed in manufactories of Chinchona alkaloids. It iR uee.
consists in precipitating the alkaloids in an insoluble state, and subsequently separating
them from the mass of impurities with which they are mixed by solution in alcohol. The
method is, however, so contrived that the very cheaﬁest‘ materials are used and the

ich are not found on the planta-
arge is that of wood fuel, which
y amount by the chinchona plan-

tions. The only material of which the consumption is ]
gorne years ago it was believed would be furnished in an
tations by trees which had been coppiced. This, however, has not been the case, owing

to the adoption of Mr. MeclIvor’s system of mossing, respectin i
of » which I
expressed an opinion which I need not further reitelg.’te. P 8 have already

15. The process was first tried in my small laborator
that from 80 to 95 per cent. of the total amount of alkalo

279. T 4

'y at Ootacamund, and I found Experimental re-
id in the bark was obtained by sults of method.”
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it. Ifd : : - :on, which, of course, cannot be practically carried out 1
a manuf:;?)r‘;ltg;{l ?grtfegze?fs-lfh;t amount is obtainable, though I have never obtaine
this result when working with native coolies, but only when the work was performed b

myself or by my laboratory assistant.

16. The first product of this process named by the late principal Medical Inspecto.
General « Amorphous quinine,” W83 prepared in the small experimental mnnufuctory
erected at Ootacamund, where enough was pre ared from red bark crown at Neddi-
vuttum for a fair trial of its medical efficacy. he reﬁsults of ita medical trial are con-
tained in a report of the Principal Medical Inspector General attached to G. O., No. 29,

of the 11th January 1871, which was considered highly favourable.

17. T wi i thod of manufacture I have m}optcd, which though in
the Z:our;ﬂ(l)fnv(;gr]?e;c;slt;)ee;},:ecomnstantly modified and improved, is, of course, susceptible

of further improvements in detail.

! i i as taken from the tree, is placed in a copper pan with
14}11‘)}; lc):;t,(:;'l sllc:flﬁlgtrri:;p:’cfd’:azgg a qunptity of water that 'hns a!rea):(ly been used for the
fourth extraction of nearly spent park boiled for an hour. T }19 hq.md and bark are then
separated by a strong pressure in a screw press, the former falling in & wooden vat placed
underneath. The squeezed and nearly dry bark is again boiled with liquid that has been
used for a third boiling of other park and a.pother half per cent. of fmul is .ad(.led. After
an hour’s boiling it is again squeezed; it is then again hoiled with a liquid that has
come off nearly spent bark, again squeczed, and finally hoiled with water. During these
four boilings, the bark, after each squeezing, diminish s greatly in bulk, and becomes
almost pulp, so that it occupies far less room 1n a pan at the third boiling to what it
did at the first. The order in which the several ll({luxds used in extraction are em-
pleyed depends on the qualities of bark under manufacture: but it is s0 arranged as to
obtain finally a liquid containing as much alkaloid as Yossl!)le m‘_soluhon, and also that,
as far as possible, the bark should be exhausted of alkaloid. Finally, there arrives a
point when the amount of alkaloid in the bark has _becor}le 50 small as not to repay
the expense of further extraction. The bark then is dried in the sun, and used as
fuel.

18. The liquid, which, if the foregoing be .judiciou.sly managed should be intensely
bitter and strong, is evaporated to about one-mxthlof its l)u!k, tr{msfc!'l"ed to a tub, an.d
allowed to cool. It is then decomposed by_ neutralization with milk of llmc which preci-
pitates the alkaloids, decomposing the quinotannates and sulphates with _formatlon of
insoluble lime salts. A slight excess of lime is always added. ~ After standing for a day
the precipitate is separated %y filtration, squeezed, dried, and powdered in a common ragl
mill. The liquid, which contains abundance of calcic quinate in solution, is thrown

away,

-«

19. As first conducted, the evaporation mentioned in the foregoing paragraph was

ritted, the precipitation being at once performed in the original liquid. But, as alkaloid
18 unfortunately s{ightly soluble in lime-water, this proceeding was found to produce con-
siderable waste, and thercfore it was found necessary to evaporate in order to reduce this
waste to & minimum. In India lime must necessarily be the precipitant as it is by far the
cheapest of all the alkaline bases. I have tried both English caustic soda and Indian
soudoo as precipitants of the alkaloid, but for many reasons do not now employ
them.

20. The powdered lime precipitate is then packed in the apparatus, of which a
drawing is given, ABCD, being a large cone of sheet-iron, through the centre of which
passes an upright tube, the upper end of which terminates in a cross-piece with four
openings. The lower end of the tube is also open and supplied on a flat perforated cir-
cular disk (CD) made of sheet-iron. This allows it to rest in the cone. Below, and
tightly fitting to the lower part of the cone, is an under copper vessel (FG). The cone
is supported by chains, and above it is placed in connection with the lower end of a
simple worm-tub (not shown in the drawing) by means of a tube (H). The powdered
lime precipitate is filled in the cone till immediately under the cross tube (E). The
upper lid of cone is fitted on and alcohol poured on till, by passing through the precipitate,
the lower vessel becomes about a third full. The spirit is then eaturated with alkaloid,
which is nentralized with care by diluted sulphuric acid of which the strength is known.
Then the upper lid of the cone is put into connection with the upper condenser by the
tube E, and a fire is lighted below. The spirit boiling in FG rises in vapour thro
the inner tube, and passes out at the four openings of the cross-piece. It here generall
condenses to a liquid, but if not, it passes into the copper condenser, where it, of course,
condenses, so that by a judicious arrangement of the fire a layer of liquid is kept on the

surface

* This is the amount of acid employed for trunk bark, for prunings but one per cent. or even Nye ig
ordinarily used.
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surface of the precipitate. A gauge (BI) allows this to be seen from the outside. If the
fire is, however, kept too fierce, no harm can ensue, since, if the layer of liquid rises in
consequence higher than the percolation through the precipitate removes it, it simply
passes down through the centre tube into the lower vessel. Hence the apparatus is self-
acting, and the cooly workpeople have no connection with the alcohol, which is all inside

the apparatus. A small amount of alcohol by constant circulation through the apparatus

thus completely dissolves the whole of the chinchona bases without any waste of spirit or

alkaloid. Every two days the alkaloid is neutralized with dilute acid. If this be-done
with moderate care there is no chance of the copper under vessel being in the least
attacked, but if very carelessly done a mere trace of oxide of copper is dissolved. This,
however, rarely occurs; but, if it does, it is readily remedied subsequently.

21. The fire is thus kept up until the whole of the alkaloid is dissolved and passes
into the lower vessel. This state of things is known by the alkalinity of the liquid in
the lower vessel not increasing. But to make sure the spirit dropping frem the cone
is usually tested when the process draws near its end. When finished, the exhausted
precii)i{ate does not contain a trace of alkaloid, all being in the lower vessel. The lower
vessel is then removed, and the alcohol separated by distillation. Water is also poured
on the cone, in order to wash out the alcohol with which the precipitate is still moistened,
until the latter is quite removed. The alcohol is thus nearly all recovered, and is purified
for another operation by distillation. With care, waste of spirit practically does not occur,
but I have been unable yet to prevent all loss of spirit from the carelessness with which
every operation in this country appears more or less attended. The loss, however, has
not exceeded 6 per cent., and has fallen frequently much below this.

22. The alkaloid sulphates in the lower vessel is suddenly diluted with about 10 times
its bulk of cold water. This separates a considerable amount of black resin. Since the
contamination of copper occurred in Bengal in the alkaloid, I have always as a precaution
added a small amount of a dilute acidulated solution of sodic sulphide to the liquid. This
completely removes copper if it be present, though with very moderate care it is com-
pletely unnecessary. he solution is still, however, coloured with impurities, to remove
which a small amount of alkaloid is precipitated by the addition of dilute caustic soda,
which carries down with it the colouring matters. The whole is then filtered through a
cloth bag, and the alkaloid in the filtrate is precipitated by caustic soda, separated by
fltration, squeezed, dried, and powdered. It is then ‘“amorphous quinine.” Before it
leaves the manufactory as a precautionary measure it is always tested for copper.

23. Formerly, from the ashes of the fuel employed, caustic potash was prepared
to use as precipitant instead of soda. But latef;' so small an amount of potash has
occurred in the ashes that this has been discontinued. If the chinchona wood from
coppiced trees was employed as fuel this might be again resumed and thus a further
saving effected.

24, Sulphuric acid has been used in preference to hydrochloric acid, mainly because it
is the cheaper acid. While the cost is nearly the same the effective work produced by the
sulphuric acid is nearly double that of hydrochloric acid for equal weights. It has also
some better qualities for transit through the tropics. The use of sul%l‘xrnric acid has also
some chemical advantages which I need not further particularise. ith red bark there
is unfortunately no fear of the sudden crystallization of quinine sulplate on the dilution
mentioned in paragraph 22 as there would be with crown bark.

" 25. The alkaloid which is carried down in connection with the precipitated resin, and
in the purification by fractional precipitation, is, of course, from time to time obtained
free from impurities by the obvious methods of drying and digestion with dilute acids
&c. Thus obtained it is generally very pure and colourless.

26. Throughout the whole course of manufacture simplicity of arrangement has been
carried out as far as possible. The reasons for this are—

1st. That certain labour-saving appliances which are used in England would here
be a source of considerable expense and are obtainable with great difficulty and
delay. Until alkaloid manufacture in South India has proved itself a permanent
success, I have, therefore, felt it wiser to refrain from all dispensable expenditure
-for apparatus for which simple substitutes could be provided..

2nd. That the simpler the apparatus the more readily are they repaired, when
necessary, in India. ,

_3rd. The intelligence of Canarese coolies on the Nilgiris is fully exercised by the

simplest proceedings of manufacture, therefore any increase in their apparent com-
plexity has to be made with a risk of lose and injury to the apparatus.

27. The whole of the trunk bark supplied to the manufactory during the year 1872-
has been obtained under tl.leAmossing gystem which has virtuy;lly btin opted by Zl?é
Madras Government, This method of cropping bark has the disadvantage
mitting the suppl{‘ of good bark to be furnished during the two months at the beginnin
and the two months that end the monsoon. Hence during that time the pressure of wor
is v:;y considerable, while during the remainder of the year it is very light, so that T

9. have

of only per-
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) ces . boiling and squeezing would remove. This is not now performed, as the small
have been glad at the latter period to work with very xnfeno; grulr:mgsi dfor th: pur;i{osg amount of alkaloid obtained would not repay the cost of the labour, fuel, and subse-
of keeping the establishment employed, although I knew such bark could not be worke quent evaporation.

with profit. 2nd. Spilling and waste of extract, and occasionally of bark iteelf, by the care-
Plastationshavenot 28, Though T am aware the refrainine from coppicing cannot be permanent, it has had lessness and indifference of the coolies. This is not preventible in India.
=] i)

- 3rd. Waste of material in grinding the lime-precipitate and in final powdering
supplied fuel fsr g furth ; ment of manufacture I was unprepared. At A - § . s A .
matlufactory. thatrti r:: iei)l;lltie%:dwt}}’:gl;u?)tplg}:i fgcf)‘lr:lex;nfe‘;xoc:l the plantation would Le unlimited from the of the alkaloid. This may, with care and training, be diminished, but cannot entirely

e . sar .- be obviated.
© Soppiang of the trees. But up to the present time, a8 coppicing has not been practically 4th. The solubility to a small extent of the alkaloid in lime-water. At the be-
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amount of bark sup-
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Amount of amor-
ph_ous uinine ob-
tained from lime-

Theoretical yield ot
total bark supplied.

Analytical results
can never be ob-
tained in manufac-

"~ Sources of waste of
- alkaloid in manu-
ture.

» " carried out, no fuel has heen obtained from the chinchonas. The fuel hitherto employed has

been furnished by the trunks and branches of trees that once formed part of the original
shola on whose site the plantations were formed, and now lie among the chinchona-trees.
In a short time this source of fuel will be exhausted, and is now a more costly fuel than
chinchona-wood would be.

29. T will now state the results that have been cbtained in the year 1872-73 in the
manufacture of chinchona alkaloid and the actual cost of preparing the same.

80. I should state that a more recent examination of returns has shown that the
3,613 1bs. of officinalis prunings mentioned in my annual report (psragraph 2, (. O.,
No. 714, of the 9th July 1873), bad previously been included in the 46,440 lbs. stafed as
red-bark prunings, and thus were mentjoned twice over. The correction will, therefore,
reduce the total amount of bark supplied to the manufactory by 3,613 lbs. I correct

zl;iibfor the sake of accuracy, though the difference to the amount of alkaloid due is but
8. :

31. T have the honour to i‘ve in Appendix to this report a statement of the actual
expenditure subsequent to last official year that has been necessary to work up the
unfinished product of that year, which was in the state described in paragraph 18, or
lime-precipitate. The pay of the superintendent is not included, as during the time he
has been mainly occupied in extracting fresh bark, and during the early part of 1872-73
he might have been similarly occupief in working up the lime-precipitate of the previous
working season, had any remained. Every real expense has, however, been charged that
has been required for the preparation of the alkaloid fit for sending to the Medical Stores,
Madras. No repairs of apparatus have been required. All the resin, fractional precipitates,
&c. have had the alkaloid separated in order to mscertain the true result of the work of
1872-73, so that nothing is assumed on estimate.

32. From the lime-precipitate obtained during the last official year that remained for
exhaustion with alcohol 130 lbs. and 110z of ‘‘amorphous quinine ” have becn obtained.
This is less than I at first expected and stated in my annual report, My cstimate was
founded on the amount of lime-precipitate that required treatment, the yield of which was
fairly assumed to be the same as that worked up in the year. I therefore hoped that a
guantity of alkaloid not very far below the theoretical amount would be obtained. I now

nd that lime-precipitate from poor prunings, like those worked up during the latter part
of last year, contains far less alkaloid than that obtained from good bark. The extra
expenditure necessary for obtaining this 130 lbs. and 11 oz. is, however, but small, being
but 1 anna and 8 pies per ounce.

33. In order to determine the true total yield of the barks that were supplied in 1872-73,
I have placed in Appendix the results of the many analyses that have constantly been
made during the year. These have been performed, as far as possible, on a carefully
selected average sample of each kind suppﬁed. The results of this multiplied by the
respective weighta of the barks will express closely the total yield of the bark supplied.
The total shows that 5379 Ibs. was contained in the whole of the bark. The total weight
of alkaloid obtained in manufacture is 34568 lbs,

34. It must not be supposed that it is possible, in manufacture, to obtain the same results
as are obtained in analysis, as analytical methods of procedure cannot be carried out on
large scale, even if the cost Yermitted. Whether manufacturers, however, compared th
theoretical yield of total alkaloids in the bark worked with the actual amounts they obtai:
in manufacture I do not know, but there is no record of their having done so. Quinin
manufacturers are only specially interested in obtaining all the quinine from the bark
and would have no dgreat care for the other alkaloids, which at the time I left Europ
usually accumulated on their hands unsold. It is therefore probable that a compariso
such as I have made is made for the first time, It js on this account I have beer

anxi::s to have it a3 complete as possible, and hence the delay in the submission of thi
repo :

35. I will indicate the sources of the loss of alkaloid which occur in the manufacturé

neggly the whole of which are preventible ouly at a greatly increased cost of labour an
product :—

1st. The not quite complete exhaustion of the bark of alkaloid on first extractiol
with acidulated water. suai,l‘{, the bark at the end of the boilings described i
paragraph 16 of this report sti containg a small amount of alkaloid which another
. boiling

ginning of the year 1872-73 loss from this source occurred. It has since, as I have
before mentioned, been prevented by the evaporation of the liquid extract of bark
down to a small bulk, before the precipitation with milk of lime is performed. I
cannot fairly estimate the amount of waste that has occurred from this source, but
believe it will not have exceeded 20 lbs. of alkaloid.

36. As ameasure of precaution I have repeatedly tested w}leth'er the lime-precipitate is
completely exhausted of alkaloid by the alcohol beforg throwing it away, and have always
found that no alkaloid is wasted by imperfect exhaustion, as might otherwise be naturally
supposed.

37. I will now state the total cost of manufacturing the alkaloid. In A pendix I give
a statement of all the expenditure connected with the works for the wor ing-up of the
bark supplied during the year 1872-73. This excludes the cost of apparatus and repairs,
the latter expense being, however, but small. It also excludes my own pay, as manu-
facturing work can go on, after once establlshgd, under the superintendent, without the
necessity of a chemist’s intervention. Dur}ng the year my time has been more oc-
cupied with other duties than with the alkaloid works at Neddivuttum, which I visit but
weekly.

38. The total expenses, therefore, have been Rs.2,828. 11. 9., and 345 1bs. and 11 oz. ¢
of amorphous quinine have been obtained. This shows that the expense of preparing each
ounce has been 8 annas and 2 pies. This does not, of_ course, include the. cost of the
bark, but is that of manufacture only. This cost is within my original estimate (letter
attached to G. O., No. 249, of the 7th February 1871). This estimate was framed on the
assumption that 800 lbs. were manufactured, and that th.e be}rk worked had a mean yield
of 4 per cent. of alkaloid when dry, The bark supplied in 1872-73 has had a mean

ercentage of scarcely three, on account of the large quantity of nearly worthless bark
E‘om prunings supplied during the dry weather, which frequently contained but 05 per
cent. of alkaloid w{)nen dry. The results of manufacture on the score of cost appear,
therefore, satisfactory.

39. G. O., No. 714, of the 9th July 1873, does me the honour of requesting my matured

opinion on the expediency of manufacturing any febrifuge in this country. Before ex-

ressing . this I beg respectfully to make some remarks on paragraph 3 of the same
overnment Order. :

. In this paragraph it is accurately stated that I s. per pound may be tgken as the
vailuoe of (gregn) ﬁ:‘dpbark, basin th};s estimate on the Despatch from his Grgce the
Secretary of State, recorded in G. O., No. 1,429, of the 16th October 1872, in which it ig
stated that (commercially dry) red bark sold at from 2. 1d. to 3. 1 d. per pound in England.
This, of course, would be the value of the dried and packed bark after conveyance home.
But if the manufactory be charged English price for bark grown on the spot in India, it
will follow that the febrifuge must be produced at something near the English price of

inine sulphate, or, a8 the Government Order states, thg cost of the alkaloid will be
323. 3. 9. 6. per ounce. The present English price of quinine sulphate 189s. 6d. per
ounce, or roughly Rs. 4.12. If the Madras overnment, therefore, desire the profit
on the eale of chinchona-bark at the present English prices, it must not expect at the same
time a febrifuge for Indian use at the price of one rupee per ounce. .

41. I will again state the reasons that to me appear convincing why the present English
price of red bark cannot continue. This bark, whether repewed under moss or not, is
nearly unfitted for the manufacture of quinine, as it contains so little, ard that litttle is

* difficult to obtain as crystallised eulphate.. It is used for the manufacture of tinc¢ture and

other pharmaceutical preparations. I am informed, on good anthority, that annually
100,000 1bs. of chinchona-bark are used for these purposes in England. ithout counting
the Government plantations, the private plantations of the Nilgiris contain nearly a million
and a balf of trees of C. Succirubra, which will in a short time supply at least 15 times that

- amountunnually, ~ To this must be added the yield of the private plantations in Bengal and

in other parts of the world. I cannot but conclude that with this enormous supply the price
of red bark must very shortly fall in the English market, till it only just ys for the
cultivation and export. It is quite possible that the employment of chinchonidine and
chinchonine in medicine may hereafter give red bark a certain manufacturer’s value, but
much time mnat elg&e first. At the present time the qualities of Indian red bark are
scarcely known in ni‘and, but they will shortly become so. The foregoin are, there-
fore, the reasons, as I before stated, on which my chojce of the {form of Febri uge and the
bark from which it is to be obtained are mainly founded.
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42. But for a short time to come the value of the bark attributed to it by Government
.Wlll‘ doubtless be the main influence in thei- estimates of the expediency of manufacture
in bough India. In all papers previous to G. O., No. 714, of the 9th July, it appear
to be implied that the actual cost-price of the bark on the plantations should be the
element of cost in that of the alkaloid. If the present prices obtained by the sale of barl
in England be debited to the alkaloid manufactory for its raw material, it is quite clea

~ that a cheap febrifuge will be impossible, and I could have positively stated this before

coming to India. The profits of sale and cheapness of febrifuge cannot coexist. I
all the bark whose alkaloids will finally be used in India be exported, the additional anc
apparently unnecessary labour of drying, packing, transport, and eale of bark will b
taken, and the advantage of the control_of manufacture will be sacrificed which permits
a more abundantly occurring form of febrifuge to be used in India. It is for His Excel-

“lency the Governor in Council to determine whether the profit of sale of red bark in

England or cheapness of febrifuge for use in India be the end to be obtained.

43. My matured opinion, therefore, does not differ from the one I formerly expressed
concerning alkaloid manufacture in India (letter recorded in G. O., No. 219, of the
7th February 1871). But, under any circumstances, as long as Government export red
bark, advantage will be found in having some means of obtaining the alkaloid contained
in the bark of prunings and waste bark that is not worth carriage to England, which must
always occur on the plantations in considerable quantities. Therefore, if my opinion is
ﬁOt held IPy Government, the small manufactory now established in action will still

ave work.

44. T would suggest that, if any doubt is felt of the medicinal efficacy of amorphous
qumine after the original report of the Inspector General of Hospitals, recorded in

G. Q-, No. 29, of the 11th January 1871, that a further expression of the opinion of the
medical authorities on the same should be called for by Government.

APPENDIX.

Cost of Alkaloid Manufacture from the Chinchona Bark supplied during the
Year 1872-73.

DescriprioN oF CHARGES. Cost.
In the Year 1872-73: Rs. a. p.
Pa); of Superintendent and Coolies - - - | 1L,74¢ 8 =~
Extra labour - - . - - - - - 6215 ¢
Contingent expenses - - - - - - - 102 11 6
Fuel - - - - - - - - - 82 - -
Lime - . . - - - - - - 72 8 -
Carriage of alcohol and lime - - - - - 8310 9
Cost of alcohol used - - - - - - - 00 - -
Cost of acid sent out by India Office . - - - 407 - -
Cost of soda - - - - . - - - 19 13 10
Subsequent Expenses :
Cost of collecting fuel - - - - - - 87 3 -~
Labour - - - - - - - - - 66 6
Soda - - - - - - - - - 913 6
Alcohol - - - - - - - - - 84 - 8
Acid . - - - - a - - - 6 6 -
0il - - - - . - - - - - 11 9 4
Cost of powdering the slkaloid - . . . . 8 - -
ToraL - - Rs.| 2,828 11 9
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Bark Weight | Per Cent.| Weight
- sent green Per Cent. o o o
as
analysed. | D7 | Dry Bark. | Alkaloid. | Alkaloid.
1 April to 20 May 1872:
Neddivattum, trunk = - = = - = 943 80 282 41 155
Ditto - prunings - - - - - 10 — — — —
‘ L ]
20 May to 18 Juno :
Neddivuttum, trunk - - - - - - 2,118 28 612 71 434
18 June to 3 July:
Neddivuttum, trunk - - - - - - 3,140 29 210 — 882
8 July to 18 July:
Neddivattum, trunk - = - - - - 2,184 29 633 51 392
18 July to 7 October:
Neddivuttum, trunk* - - =« - = = 7,767 80 2,330 48 118
7 October to 16 October :
Neddivattum, trunk - =~ = = ° ¢ 7,357 268 1,971 43 847
Ditto - pruniogs - - - - - 814 25 208 17 94
16 October to 24 October:
Neddivuttum, trunk - - = =~ 2,679 258 601 85 241
Ditto =~ prunings - - - - 533 25 138 26 34
24 October 1o 4 November : ' \
& | Neddivuttum, trunk = - - - . - 3,860 77 1,071 43 460
Ditto - prunings -~ - .- 4,749 24 1,139 26 296
k Pykara, trank’ - - - - - - - 968 27 258 50 129
$ Ditto, prunings - e = e = - 1,480 25 370 16 59
S 4 November to 21 November:
St
© -
2 Neddivattum, trunk - - - - 24 28 6 50 08
'5 Pykara, trunk D L 750 27 202 52 105
] Ditto, prunipgg - -~ - = * *© 1,486 25 817 15 55
21 November to 13 December :
Neddivuttum, trank - - =« = * - 22 27 6 40 02
Ditto - ’ pruniogs - = - - 66 25 16 22 35
Pykera, trunk - - - - - ° ° 1,419 27 383 40 158
Ditto, prunings - =~ <~~~ 4,875 25 1,219 11 134
18 December to 9 January 1873 :
Neddivuttum, prunings - - - - . 1,251 25 812 18 56
Pykara, pmn’ifgs - - - - -] 700 24 1,700 05 85
9 January to 10 January 1873:
Neddivuttum, pruninge = = = =~ ]42(.'; } 25 148 07 10
Pykara, prunings - - = = -
10 January to 27 January:
Neddivattum, prunings e } 2 1,636 05 81
Pykara, pruning3 - - - - - - 5,147
27 January to 84 February :
Neddivuttum, prunings - - - - - } 17,608 25 1,900 06 1144
Pykara, prunings - s e = = =
24 February to 3 March: .
Pykara, prupings - - =~ ° ° 1,890 25 473 o 29
8 March to 18 March :
Neddivuttom, pruniogs - =~ = = ° L7 N _ _
L Pykara, prunings - e e e e = 2,620 fNot worked.
Prunings of C. calisaye - = - - - 450 7 121 10 1
Ditto of C. officinalis - - = = -| 3813 | Nearly worthless. — -
ToraL - 80,281 - 19,001 | 795 8374

* 600 \be. from decayed trees.

49,613 lbs. of prunings of C. oficinalis have here been deducted.
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Enclosure 2, in No. 40.

From the Government Quinologist, Ootacamund, to the Acting Secretary to Government,
Revenue Department, Fort St. George, dated 14th March 1874.
1_HAVE the honour, as directed in G. O., No. 286, of 2nd March 1874, to submit a
etatement of the total expenditure connected with the alkaloid manufactory, the
quantity of bark .consumed, and the outturn of *amorphous quinine,” since the year
1869. ’

2. In a report of December last, I had the honour to detail the full cost connected with
the manufactory during the year 187273, and extending to the time that the manufacture
of the bark supplied during that year was completed. 1 also, in that report, entered fully
into the various reasons which induced me to adopt the form of febrifuge I have since
prepared, and the various hindrances and advantages connected with manufacture in India.
Of the hindrances, the most important is a purely artificial one, which is due to the Com-
missioner of the Nilgiris and the Superintendent of the Plantations, and not to the merits
of its cause; I allude to the * mossing process,” which has limited the supply of good
bark to the manufactory to but four months of the year. As the objections to this
method of cropping will shortly speak for themselves, I need not further discuss

them.

3. The figures I have now the honour to submit are therefore those more connected
with a time when the manufacture was mainly experimental. This is specially the case
with the details of the Qotacamund manufactory. They should not therefore be taken as
those of a constant and current manufacture. r%he adaptation of a manufacture of a new
substance to meet a special want to the conditions of an Asiatic country necessarily renders
tentative work unavoidable. A constant and regular supply of bark to the manufacture,
such as might be easily rendered, would yet diminish the ourrent cost of *amarphous
quinine ” to a lower figure than I have hitherto been able to reduce it. For a fuller dis-
cussion of the conditions of working and value of bark, &c., I must, however, refer to my
report of December last. The bark has been almost exclusively that of C. succirubra,
much of which has been prunings of but small value, the weights are those of the green

- bark. The market value of a substance like ‘ amorphous quinine,” which is in a form
~ quite unused in European medicine, must depend on its intrinsic value. From the Report
of the Medical Inspector General it appears to have perhaps the same febrifuge effect as
quinine sulphate.

4. I fully coincide in the views stated by Mr. Howard in his letter accompanying
G. O., No. 286, of 2nd March, with respect to the udvisabilit{ of by degrees substituting
chinchonidine sulphate for the quinine sulphate. This will have the ultimate effect of
raising the value of C. succirubra bark, which otherwise will, from its large production,
fall very low. I have stated this fully in my report of December 1873. From informa-
tion I have gathered from medical officers in this country, I am convinced that there is no
risk of efficiency, but in some respects positive gain, in the cautious substitution rocom-
mended by that gentleman. .

5. Mr. Howard also recomends that the C. succirubra cultivation should partially be
changed for that of C.calisaya. I had the honour to recommend the same in my report
of August 1873, attached to G. O., No. 208, of 15th December 1873, and remain entirely
of the same opinion I then expressed. As the matter has been referred to the Commis-
sioner of the Nilgiris for the opinion of the Superintendent of the Plantatione, I am glad
to have my recommendation corroborated by that of Mr. Howard.

6. The details 1 now submit are rendered briefer by the circumstance that I am
reparing to leave India on the six months’ leave granted in G. O., No. 102, of 23rd
anuary, and have already commenced my preparatory leave from the 4th instant.
The details, however, appear to contain all those requested by Government, and a
full discussion of the question was snbmitted in December last.
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MENT showing Expenditure incurred on the Alkaloid Manufactory during
the Official Years 1869-1873, inclusive.

Description of Charges. Cost. Total. °
At O0TACAMUND, 18689, 1870, 1371 : Rs. a p. Rs. a. p
Buildings - .. . - - < < . - 7,309 4 6 °
evppnratus - - - - - - - - - 750 12 11
. WaterSepply - - - - - - - - 400 - -
Alteration of Press - - - - - - - 160 - -
Alcohol - - - - - - - - - 174 12 11
8da - - - < < - 4 4 - - 2 - -
Acid - - - - < .+ . . - . 47 - ~
Fgel - - - - - - . - - . 304 13 1
Sanctioned Establishment - - - - - - 2,108 5 7
Contingent Expenditure, - - . - - . - 409 3 2
11,785 - 2
At NeEpDIVUTTUM, 1871, 1872, 1873
Adapting Convict Jail for a Manufactory - - - 1,626 11 -
Erecting Cone-sheds - - . - . - . 4,600 - -~
ApBaratus S B - - - 2,441 11 38
itto, carriageof - - - . -~ - - 184 2 8
Alcohol - - - - - . - - - 689 6 5
Ditto, carriage of - - - - - - - gs 4 5
Weighing Machine - - _ - - - - . 80 - -—
Bark-presses - e e e e e .. 1,075 - -
Acid - - - - - - - - - .- 514 1 -
Soda - - - - - - - - - - 162 18 4
Quicklime - - - - - - - - - 100 - -
QOart-hire - - - - - - - - - 408 12 38
Vats - - - - - - - - - - 54 - =
Sanctioned Establishment - . - - - - 2,702 2 11
Extra Labour - - - - - - - - 184 3 2
Contingent Expenditure - - . - - 497 0 6
Arbuthnot & Co., for landing charges, &c. - - - 25 1 -
_ 15,471 &5 6
Total - - - Rs 27,208 & 8
. ‘
BARK SuPPLY AND QUTTURN.
) ]
1869-70: Lbs
Ooracamuxp Manupacrory - | Bark supplied . - - =~ - 17708
. . . )
Out-tury
Amorphous quinine - - . . 213
1870-71:
Bal'k aupplled - - - - - 51,862
Out-turn : ‘
Amorphous “ uinine - . . | . 127
Nepivurrom MANvURACTORY - 1871-72: v '
. Bark supplied—
Trlml_: - - - - - 22,243
Prunings - - . - . .| 12,829
QOut-turn s 35,072
Amorphous quinine - - . -l . | 100
1872-78 : .
Bark supplied—
Trunk - - - - * =] 33,841
Prunings - - © = =1 46,440
‘ Out-turn: —— 80,281
Amorphous quinine - - . .| - - 215
Amorphous quinine from the same bark | - - 1803

U4
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Enclosure 3, in No. 40.

" From the Surgeon General of Hospitals, Indian Medical Department, Fort St. George,
,to the Acting Secretary to Government, Revenue Department; dated Fort St. Gebrge,
o 28th April 1874, '

WirH reference to paragraph 2 of Government Order, No. 286, of 23nd March 1874, X #
have the honour to submit, for the consideration of the Right Honourable the (zovernoria-;;
Council, the following remarks on the points raised by Her Majesty’s Secretary of S¢até™
for India, with regarg to the use of quinine, chinchonidine, quinidine, chinchonine, spd .
of amorphous quinine in this presidency. o]
2. In paragraph 7 of this Despatch, the Secretary of State expresses su?rise that ‘“ﬁ

valuable reports of the Chinchona Commission of this presidency should have horne 84«
little fruit in_the way of encouraging medical men to use the other alkaloids in Lieu of
quinine; and, with reference to this, I beg to explain that in the year 1868, immediately
after the Chinchona Commission’s report established the therapeutical value of the
Price of Chinchona Alkaloids, as SUIphates of chinchonidine and quinidine, the price charged for each of thess,, .
given by Examiner of Medical 8rticles was no less than 4 . per pound at s time when quinine was being#

Accounts. R, Y‘urchased at 3L 4. per pound. On my predecessor becoming awage of this,
Sulphate of quinine - 32 he omitted chinchonidine and quinidine altogether from his next angmal .
" quinidine - - 40 indent, and observed that quinine has been indented for in consequemocs
” gg;:c;llg:,ldme - ‘1“2) of the Examiner of Medical Accvounts having intimated that, accor .ﬁlwl
” chomine - the price-list received by him, it is cheaper than any of the mew alk

except chinchonine.” The omission of these alkaloids from the 1869 indent, of eourse,
reduced the established proportion, which, in turn, diminished the issues in susceeding
years, and thus the demands for these articles have fallen off, But, whilst the high price
of the alkaloids prevented their being indented for, it is p to say that the profession
generally have not acquired the seme confidenee in chinchonidine, quinidine, and chin- -
chonine that they have in quinine, and this feeling has also contributed to decrease the
demands for the articles in the home Indemts. Like all other new remedies, it will tahe
time to establish their reputation, more’ espegially as they have to take the place of the,
. well-known quinine, Nro‘?ul pen may hate a certain amount of confidence ia Aol
therapeutical value, and yet hesitate, n critical eases, to use them in preference to quisiney:
in which they have, from, prok expérienes, the fullest reliance. A few >
indeed, have little pr no fhith in the fabrifiige ies of quinidine, chinchonidine, gal§
chinchonine, and object.to use them Wndee any eircumetances, though the results of she.
triale carried out under the smapioes of tha Chinghone aommiuion, sod subsegq;
eXperience, leave no doubt thet these preparations will, in course of time, ocoupy a mugh’,
higher place in the list of febi  than has hitherto been sccorded to them hy thay:
ﬁ:ofessiou generally. The remediés‘must, however, be allowed to work their way en’
eit own merits into professional favomr, : - R

- 8. J consider the s stion of Mr, Howard to encourage the use of chinchonidine §'
miost valuable one,and if, as he believes, it could ultimately be sold in Indian bas 3
at one rupee per ounce, the, boon to the fever-scourged people of this presidency would,
be simply inestimable.* The total deaths from all causes registéred in' thg Madras Pres-
dency during 1872 wers 808,182, and of these no less than 214,149 are attributed te;
tey;{ “From this death-roll can be estimatad the amount of fever oases not ﬁ:ﬁ and .
of other disoases whigh fevers have called into existence, and from which the )
nltimately dle. -There is no popular want so ing at the present moment,xy ¥hat"
of & cheap chinchoma febrifuge, as I firmly believe that & vast amount of sickness sud.
suffering, of which nothing is heard, and 50 %or cent. at least of the deaths which new:.
take place from fever, would -be prevented by such an agent. Imm further of o&nﬂn
tlnt.cgindi_pnidnc wanld fully meet this want, if supplied 1n sufficient quantity and at &
low price, say ove mupee per ougice. At this rate, a poor man could for one anna obtain
ains of the drug, &ch, it ‘ordinary cases, would probably be sufficient to cure an
: ' doring, however, the very scant means and even poverty of a
g/ uvep One rupee the ounce is a high price if this drug is to
Pithin thadwach of the masses; and it is proper to mention here that |
Jouhts 29 4. phinchonidine ever being supplied at that rate even in b
snd other charges which would be incurred before it

€

B8§ fum tweks ‘would probably yield more than 4 per cent. of the
ch, ¢ thay it wpoldnggnim more than 1§ 1bs. of bark to get one ounce of -
uz‘wm bark could be purchased at 18 pence per pound,
! ,Bust 4f dhe bark alone would exceed the price at which it is pro-
A ",.3—"4‘ P .
;,.m L ‘!“ R “'!u“" . x~2 ¥ )

ith regard $o tﬁnmul‘ value' of chinchonidine, I need only quote the
of the Chimshen 4 sion, who say that « ordinary sulphate of quinine
Mphate of -guindine Ppossees- dqual fobrifuge power,” and ‘that * sulphate of chin-
Q‘u_‘#@l. lightly Jess eﬂictcnlou%.” If, d¢.=.rteﬂt‘ore, M:lHow;rd’l antici 'on&

 peice of ehiaghoniding.could only be realised, there would be no doubt about ' "

ty of ™ . Myoﬁythefntnre’fortbemnlooflndim I.must not ' | Seale of It Inch to o Foot:
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omit to notice one advantage that it possesses, viz., its great resemblance to quinine
both in appearance and taste. The latter drug has now become quite familiar to thé
Jreat bulk of the people, and it is of no little importance that the new article should
pesemble it in all points as nearly as possible. In fact, a great many would look on
shinchonidine sulphate as an old friend with a new name.

5. In the 6th paragraph of his Despatch, the Secretary of State notices that latterly
the indents for quinine and other chinchona alkaloids from Madras have been smalley
a» the demands from Bombay, although the latter is the lesser presidency, and wishes
la ow whether the reduction in demand is due to the use of Mr. Broughton’s local
nufacture. In answer to this inquiry, I have the honour to meation that the issues of

-

the: Niilgiri preparation from 1870, the.year of its introduction, to March Lbs. oz
1§74 inglusive, have been as per margiu, and there can be no doubt that 1870 I.sues - - .| g’ 6}
ihep bave reduced the consumption of the European preparations to an 1871 ditto - - -1 89 10
axtent commensurate with the total quantities used of the local manufacture. igi;:; (‘;}:‘0 - - -| 8 10
“will be observed that the issues during 1873 were considerably less than ;g7 di't:g oo -'133 lg
o the two preceding years. - This was chiefly due to the available stock of
the * ambrphous quinine ” having been reduced by the transmission in the TorarL - -|22¢ 8}
séurse of the yearrof 1601be. in two instalments to Calcutta, and 50 lbs. to
Bombay. The first .au{?\?’ to LCalcutta was forwarded in February 1873, to meet a
1emand for chinchona alkaloids duridg the outbreak of Burdwan fever ; and as a subse-
yuent demand was made in Septemtber 1873 for another supply of the local preparation,
t*is legitimate to Infer that the drug had been found efficacious in the treatment of
the severe type of fever which was-then ra.vagin% that part of Bengal, and a further
rapply of 80 1bs. has eince been sent to Celcutta in January 1874.
.. To paragraph 5 I have givei a statement of the annual sap-
}.ie'so‘t e ﬁilgiri “ amorphous quiging,” furnished to the Medical . 1870: Lbs. oz
epartmant, and it now only verpaige. . potice, in. compliance with To Milltary hospitals's" - - -] 0 0
i he - ‘ f State's Despatch, » Civilhospitals = - - -| 8 8
the requust in paragr h 5_of the -Secretary of State's Despateh, :
¢ the quentity that has been Bold to e public, with the price, and’ 18711
the judgment that has been formed with peference’ to its efficacy ;7 » Military bospitals - - - | 20 0
3 . . . ‘s A A p ” s - - - -
I thereione place in the n}argln ."st'.“?mt Bho.mng“ﬂl é‘usues that 9 Cullectorrs’ for sale and gratnitous
b#ve been made to hossltqls and to oivil suthomities, for sale and disoribation L ETINOR 1 8 o
mitons distribution, during each yednr,’ nge tn 4 jmodmtlllog. 1872
an she statement given in this and’ the{preceding paragraph it = ... 5 . 0 T
will ke gathered that the total supplies gf,the: Nilgiri “pepsrstion 7’ Ci;.;l“;{({spi"t:g;t“'_ el g 1?)
venpt 20 the Medical Store Depbs, ac_l@,}xa.ve‘ :beei} disp e Yof ‘a9 ,, Collectors for sale and gratuitous
WW!:—— LT R (P TSP 3 S .0 7 distribution - - - - | 71
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(] ion- of japues-in_ this presidency has béen “te teollkdtbry fob ‘sale” arll
Th‘ g&?ﬁx&%&)ﬂb&iﬁ@ﬂﬁtﬁﬂ now e' takex} to QSCertain ﬂlé Mezzveﬂ adtitieﬁ
which have been vold and distn ub_bd gratis. It will bé ser_vgd t?“the SBPPH?S st
Calcutta for use in the. Burdwan district exceed the total consumpfion in ‘this prwdenéys
The rate at which dmorphous quinine is sold to the public s Rs.) 3 Ygrvm’% at prioe-
having been fixed in Guvernment Order, No. 710, of 20th April {87 |, In epmmunitetion
with Mr. Broughton. In paragraph 38 of this officer’s:¥phort in Gobernmend Ordér, No.
408, of 1st April 1874, it is stated that the expense of makiig eaeh ounve ¢f thy aci

preparativn is now only 8a.2p.; and a8 there is used fﬁ the. sotat
bark which in Europe would be commercially worthless; fhx 73 3
calculating the cost, and the selling price might now be rpd

ounce, which will probably be found a reml.mera,t_ive te, aldthos |
tions of Government, with regard to supplying schupfe il g 4 |
would be in a measure met. - '» S -.iv‘;'.f L IRk
«. It now remains to notice the judgment that has beex fd‘med by, the Medical Depan
ment with reference to the efficacy o’ the'amoi'pbow preparation asa febrifuge. V\;u.hg a
view of submitting it to a rigorous test, small quantities of f'ha‘: drug bave besn, from time
to time, supplied to civil and military hospitals, ssme of whigh are situated in notorions
malarious districts. At the same time, blank form,‘ﬁufﬂ; to those used by the Chidk
chona Commission, were issued for .the tabulation resdls, 86 that the qualities o e
febrifuge might be subjected to the logic of figures. I append a teble ehéwing the &;
of the whole of these triale. Altogether 1,882 cases were treat¥d with'the ::5, axd of

A-I.

this number 1,711 were of the quotidian, 128 of the tertian, 34 of thg
BTG X LR
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the remittent type. There was thus in the variety of type ample scope for a searching
test of the febrifuge powers of the new preparation, while, on the other hand, the fever met
with in some of the districts in which the experiments were conducted is of 2 most obsti-
nate character, and very frequently accompanied with dangerous complications. To these
latter peculiarities in the nature of the fever at Lackady in Wynaad are to be attributed
partly the great length of time the patients were under treatment and the large cone
sumption of the febrifuge. On the whole, the results are favourable, and, but for the
Lackady figures, they might have been pronounced very satisfactory. Out of the 1,882
cascs that came under treatment, it will be observed that in only four instances did the
drug fail to effect a cure.  In one case the final result was not known, as the patient did
not return after the first dose. The average time that each patient was under treatment
was 13:2 days, and the average quantity of the drug administered from first to last in each

case 162'3 grains.
already stated, fevers
complicated with other affections;
assistants who conducted the ex
heading of “ Ilever”
tions of the d
for the very exception

yet the results were very different.

results show that, under the use of a
the same as that required by chin
larger expenditure of the drug.

officers commented (in some insta
of this new febrifuge ;

tabular statement contai
facts from which 1 hav
“ amorphous quinine ?
alkaloids, and that if it ¢
desirable that it should

contracted in th

that prevailin

Putting the Lackady figures asi
morphous quinine, a cure is effected in a period nearly
chonidine, quinidine, or quinine, but with a somewhat
In submitting the returns of results of treatment, medical
nces most favourably, in others less s0), on the properties
but I have not deemed it necessary to transcribe these, as the
ns the pith of the whole, and will place before Government the
e formed my opinion. In conclusion, I beg to state briefly that
is a sure febrifuge but little inferior to the European chinchona
an be sold at one rupee per ounce, or a cheaper rate, it is extremely
be manufactured in larger quantities.

i

another Wynaa
at Lackady, and
de, the remaining

1hese high averages are chicfly due to the Lackady figures. As
at neighbourhood are very obstinate, and often
and it is, therefore, quite possible that the hospital
periments may have allowed cases to remain under the

not only till the paroxysms were checked, but

also till the complica-
isease were finally cured.

Indeed, there seems no other method of accountin
t ‘ al results recorded at this place. At Goodalore,
station, the type of fever may be said to be identical with

d

TaBLE showing the Results of Treatment of Malarious Fever by the Amorphous Alkaloids prepared from

Indian-grown Barks.

TyYPE. < &2 ResuLT. —
@ ‘é’ g .
g | g5 8% '
STATION. Name of Medical Officer. @ g . ¥ |BES 1035 : RENMARKS,
O | = g g g |28 | gw| | g
=8| 2 3 £ Eleg (2| < 2
S§0 5 | E 3| § (E2|EA| 5| 2
FS5 | 0 | & | @ | @ |25 25| 8 | & _
Days. Grains. "‘"
Hospital Assistant :
T.Israel - -« - - ]
C.T. Venkatroyooloo - -
Lackedy (Wynaad) - . - .
A. Parthasarathy Pillay . || 906| 480 | 67 29 78 10307) 566 ) -
T. R. Dorasawmy Pillay -
Goodalore (ditto) - - - | Assistant Apothecary Wade - 80 68 5 5 2 21| 24 78 |- *2 | » Patient dk
v i ' afer Nﬁ 1
pper Godavery Barrier f| AssistantSurgeonHazlett - - ! ’
Works. {[ AssistegRargeon Ebuigurns |} 92 871 2| = | 8| 74) o8| w| 5| 3 t
| !
Rancepett - - - - Dr.Scudder - . . . 55| 61 - - 4| 87| 52 85 -
11th Regiment N.I., Raepore | Assistant Surgeon C, A, Harvey | 180{ 167 13| - - | 47| 404 180 -
South Arcot District :
Kullacoorchy Talug - - | gyod Al Mahomed - - -| 208| 32| 86| - | - | 48! 10 268 | - | One died.
Chengum and Trikaloor Talugs | T. L. Thvméayum Pillay . 526| 520 6 - - Py 47| 5% _
Trinomalay Talug - - - | gyeq Al Mahomed - - .| 115] 108 9| - - | 88| 974 15| -
° ToraL - - 1,882(1,511 | 138 34 9 13:9 | 162:3}1,877 &

Fort St. George, 28th April 1874.
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Enclosure 4, in No. 40.

. igiri i t, Revenue
issi f the Nilgiris, to the Acting Secretary to Government,
From the gggﬁiﬁﬁfﬁn St. Ge%rge,; dated Ootacamund, 14th March 1874. R

WiTH reference to the Government Order, Reven}t:e lgepart.mtenté lsttthtehcs%ll)E:x 61}18;13;
h : o
irecti to obtain any observations the Superintenden
Biuntations o L?Z%re ﬂtl(;3 of(})"e(;‘ on arepy(r)rt of the Government Quinologist upon the chang}fs
D e s a-trees in the Goovernment plantations on the

I&Mduced by age and growth in the chinchon I have the honour to

ilgiri Hills, and at the same time to submit my own remarks,
forward a letter from Mr. McIvor on the subject.

1 1d the opinion put forward by Mr. Broughton

2 MCIV;) l;:a:ciortl?e ﬁrﬁg’uﬁ:ﬂ t(i’ss}:xz in barkpwhich contains the alkaloids gu(ries way
oyt a‘ft?rl’»n' o ?1 that the further this metamorphosis extends the greater 13 the (}teno-
totggixegnﬁtlf: ’b‘;‘:‘k A complete substitution of liber fibre for ceihfx,lar tissue x{?t’r mM :tit";,oa:
oa i ¢ i i less to the quinine manufacturer. Nir.
convex:s}O“ Otf};bar:o:r?t‘;eat‘el‘;avtv?:glt}zoiz}\;inologist, a.cgepts further the statement that t};le
ok i o 1;?iest b%)uccirubra plants has entered upon the course of decline; and he
bar 0‘;:: tothe bark of these trees should be harvested. There are 6,000 of them. Mr.
suggests “ld advoeate harvesting also the erown-barks of e:leven years old, on the same
Mo v wo’ij‘l are 18,000 of these trees. The deterioration of bark b1y age was fully
B ﬁre MoLvor's letter and in mine in Government Order, 5th September 1873,
discussod lB [;tment No. 952, and the identical conclusions now stated detailed. But
'Revenuc d cp‘?he Gov,ernment were pleased to direct one-fourth of the unmossed trees of
In thet o ar old should be preserved for coppicing until the mossing pracess was demon-
L )l;ems erior. The Government remarked that the immediate lossin bark thus
str: tielgdt?va: zg‘g of a.;xy moment. I see na sounddrenson _for a modéfli.c?ltxgn Dtidﬂt‘ﬁog(fge{
o b : i 3% e not changed since it was published, a g
s prese?tt},x llV)ﬁfJ a:\l/}sslr‘:,l(:'guin 22:31((:)? z}':ané‘(’)mmend that the older trees shall be harvested at
;gz:gn\;v in greater proportion than is expressed in the Order.

jon of filling vacancies with Calisaya. He
. McIvor next touches upon the question o Iy
t ?)t.c*slvi;is species is weakly, and remarks upon the fact that a plan:l olf{' a.'\tveak character
:v?ll ‘ot grow amongst more vigorous plants which overshadow and choke it.
o

‘ int touehed by Mr. McIvor is the sale of Java bark noticed by Mr.
B . 'I}‘f;?)r:l ex&l‘lk)l?;nga,rk did ngt fetch such good prices in Amsterdam as th;,. barl((l Sint
rougf om the Nilgiris last year realised in the London market. It may be objected that
home ~r0msta1;ces of the two sales may have been different, and the higher pnce_obtamefl
the c“c;{l‘ri«iri bark not be a perfect test of its superiority. The fact, howevet:, is that, if
for the ]t?etter yrices are habitually obtained for bark at Amsterdam than in London,
anything, in Lolndon must be discriminating purchasers, because bark 1s.mvanably _sold
Pumh:;sel"s There is no guesswork in the matter. The Government will have noticed
o analymfx.re that even the worst barks of the 23,000 lbs. sent home last year’fetched a
with pleas Certain crown-barks, not worth working up in Mr. Brgughton s_factory,
goot prlcf? om 25. to 35 6d. a-pound. Mr. Broughton anticipated this bark might sell
1‘e‘&hsedh m:}l\ he.wa.s adverse to its shipment, as he stated in his letter in Government
fairly, tsglillaSe tember 1873, No. 955, Revenue Department.  The sales enu_merated do
1(1):3::;:(1 to estsblish a need for particular attention being bestowed on the Calisaya.

. . expressed by Mr. Howard upoun the red barks, I quqted
th:t;] glzhl::tge:r%::egh;tﬁl?]'meax?y 1874, No. 3, I addressed Government on that subject
exclusively.

6. I shall forward the samples of barks required by the 2nd paragraph of the Order
under reply so soon as I receive them from Mr. Broughton,

.

i ions, to the Commissioner
intendent of the Government Chinchona Plantations,
From che Super:f\‘ :l?e Nilgiris; dated Ootacamund, 14th February 1874.

i d 15th De.

to acknowledge the receipt of Government Order, date '
cegati‘:leS’ZtgeNhg?T:&So, with your endorsement of the 19th, calling for any observations 1
may wish to offer in connection with the subjects discussed in the papers recorded in the

above proceedings.

2. The report submitted by Mr. Broughton details certain changes « produceq by ag
and growth” in the bark of several species of chinchona, and as that gentleman’s obser
vations appear o establish and confirm the well-known and generally accepted conclusion

nma X 2 arTive
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arrived at years ago, this part requires no remark further than bringing prominently to CHINCHONA CULTIVATION IN INDIA, 161
notice the very important fact that the “bark on our oldest trees of C. Succirubra
bas passed its age of maximum yield of alkaloid;” and I submit, thercfore, that
this bark should be harvested as early as possible in order to prevent further deterioration

3. T observe that, at paragraph 14 of his report, Mr. Broughton recommends the exten-
* sion of our Calisaya culliivationpby filling up all failures which occur among the trees of DUTCH TRADING COMPANY.
C. Succirubra with plants of C. Calisaya. In my opinion there are several reasons which
.would render any attempt to carry out this system unprofitable and unsuccessful. In
the first place, C. Cafisoya is a species which has hitherto, in all the varieties yet imported ) . s
and grown on the Nilgirls, given unmistakable indications of being unsuited to our climate. DEsCRIPTION of the Parcels of Java Barks of Crop 1872, sold by Public Auction on the
The plant is weak and of delicate growth. It is extremely liable to disease, and for these ’ 27th May 1873.
reasons I belicve it to be the most unprofitable species to cultivate on the Nilgiris. More-

over, its weak habit of growth renders it quite unsuited to fill up failures among a strong- ) \
growing and vigorous species such as C. Sueciruira.  Its delicate constitution is another Prices Percentage of Quinine
serious drawback to using the species at all for filling up vacancies, it being well known CLASS, Chests. |  Kilo. | Realised per Alkaloid variabl variable
to all practical planters that successfully to establish plants in vacancies requires a more 12 Kilo. AolC variahe. '
vigorous plant than that originally planted. The reason of this is plain: the established
Elants in the neighbourhood grow faster than C. Culisaya, spreading their roots and . ) .
ranches farther, and thus robs the weaker plant of nourishment and moisture while the CalisayaA - - - - 7 4,666 3¢ — .
branches overshade it. ~ This even takes place when strong-growing and less vigorous Dito B - - - - 23 1,525 194¢ | Variable - - | Variable.
specic;s are plz}nted out at the same time together, to such an extent that the stronger- . , itt - - | Ditto.
growing invarlably destroys the weaker. For the above reasons, the experienced plan?ers Dito € - - - - 3 140 16c Ditto .
would carefully avoid the selection of a slow-growing and delicate specics to fill up Dito D - - - - 5 346 | 158c | 5percent. - Uncertain.
vacancies among a strong-growing and vigorous variety. Dito E - . - - 4 261 457¢ | 7 per cent. - s
4. In Mr. Broughton’s covering letter, that gentleman further urges the adoption of this Haskarliana - - « - 20 i,358 141¢ | 4 to & per cent. - o}
system by bringing prominently forward the fact that *certain specimens of C. Calisaya . 362 115¢ —_ -
have sold in Amsterdam for the extraordinary prices of 8s. to 9s. 5 d. per kilogramme, or Succirubra - - - - 5 2
3 s. 7%+ d. and 4 s._3;} d per 1b.,” and concludes by giving an analygis of certain Java Officinalis - - - - 8 407 201 ¢ 4 per cent. - 3
calisaya bark as yielding 7-65 per cent. of total alkaloids and 691 of ‘guinine, remarking : 7 r cent. = -
¢ Thi : : : q ’ Caloptera - - - - 1 62 3¢ 4to 5 pe
This bark, thercfore, is of better quality than any grown on our plantations, with the t —
exception of var. Angustifolia.” | annex to this-letter the invoice and analysis in detail Pahudiana - - - - 35 2,193 128¢ 1 to 4 per cent. -
of thgas_e Java bar_ks sold in Amsterdam. l.t will be noticed that, although four cases Powder - - - . . 29 3,519 16¢ -— -
containing 261 kilogrammes brought the high figures quoted, the average prices realised : - -
were low. Ditte - - - - - 3 — 13ec.
6. I think it proper to place in juxtaposition to this list of prices obtained for Java barks
the list of prices obtained for the 23,000 lbs. of bark sent home from the Nilgiri plantations Ootacamund, 14 February 1874.
last year. Our C. Officinalis stem-bark fetched from 4s. 6d. to 5. 94. per lb,, and the
general prices obtained were much higher than those brought by the Java barks. The
price of the C. Qfjicinalis would indicate, contrary to Mr. Broughton’s impression, that this
18 better than the Java calisaya bark.
6. At paragraph 1 Mr. Broughton states : It appears to me to have been unfortunate CuincuoNA Bark from the Government Plantations on the N i‘lgiris, sold by Public
that chinchena cultivation s_h(.)uld.bave been so greatly occupied with C. Succirubra at its ‘Auction in London on the 11th November 1873.
commencement.” This opinion is apparently founded on the statement given at para-
graph 7, that “ Succirubra appears the worst species for producing bark for export.” )
Upon this point I beg to draw your attention to a private letter I received from Mr. Howard : Cases.| Lbs. | Price.
i : : : . Class. Cases.| Lbs. | Price. Class. ases.
some time ago, and the statements in which I believe you communicated to Government, ‘ :
The succirubra bark in our consignment above mentioned brought us high as 3s. } d.
per 1b. s d s. d.
7. At paragraph 20 Mr. Broughton brings to notice that the beneficial effects of mossing Crownbark - -| 2 343 | 5 9 |Redbark - -| 2 s143 | 211
become less evident with the increased age of the tree. If this means that renewed bark : i 1,038 | 210
he oldest t . ; Ditto - -| 27 | 6670 | ¢ 7 Ditto - -1 ¢ ’
on the o.dest trees we possess is not so rich as renewed bark on young trees, I am not 56 2 7
prepared to follow Mr. Broughton. My experience is that renewed bark two years old is Ditto - - 2 297 4 6 Ditto - - 9 | 1,766} | 2
ol it I s e ity o conined s S I I D o B R
s : recision, 18 as valua old as on rees.
) ,I » p ) 5 - e on young trees Ditto .. 3 3683 | 4 - Ditto . . 1 182 2 6
-+ Tiever ior a moment contemplated bark as oid as the tree on which it is grown con- : : 4 | 2 4
inui i - -] 2 3063 | 3 10 - -] 2 89
tinuing to improve. I have all along acted on the knowledge that beyond a certain age, Ditto : thto 136 | 2 38
cellular tissue, -which Mr. Broughton justly states contains the alksloids, gives way to Ditto - s 7434 | 8 8 Ditto S B
liber fibre, which the older it is the less alkaloid it must yield. Ditto . - 1 1734 | 8 6 Ditto - . 1.1 5243 | 2 1
Ditto - ] e 3025 | 8 & Ditto - -] 1 1613 | 2 -
Branch bark - - 2 466 3 6 Ditto - - 3 271 1 4
Ditto - - 9 1,341} | 2 6 Ditto - - 3 470 13
" Ditto - - 2 808 2 4 |Branch bark - - 7 072§ | 2 3
Redbark - -| 2| 671 | 8 2 | Dito - | 1 194 ) 2 2
Ditto - . 1 1663 | 8 1 Ditto - - 1 161} 2 -
Ditto - - 6 1,625} 3 -
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Eunclosure 5. in No. 40.
MINUTE by the Hon. J. D. Sim, c.s.1.

« FROM the papers submitted it appears that we have now 6,000 trces of (. Succirubra
which have reache:! the age when the yield of alkaloids begins to decrease. The fact that
after a certain age this result would ensue was, as the Commissioner observes, long since
noted by Mr. Mclvor; and as the analyses of Mr. Howard and Mr. Broughton counfirm
the conclusion, so far at least as C. Swuccirubra is concerned, we may safely act on it, and
proceed to harvest the bulk of the bark of these 6.000 trees hefore further deterioration
ensues. In the Order of the 5th September 1873, No. 952, Government directed that
one-fourth of these trees should be *“ retained for coppicing,” and three-fourths treated
according to the mossing system. The intention of Government was, as I understood, that
the trees should be coppiced, and not merely retiined for that purpose. I understand that

1,000 of the trees have been mossed. 1 would now suggest that 1,000 more te thus dealt
with, and 2,000 coppiced, the remaining 2,000 being retained for experimental purposes;
a small number being annually mossed and coppiced in cqual proportions in order to test,

over a long series of years, the consequences of age and the effects of each mode of havvesting
on this particular species of chinchona.

2. Besides the above 6,000 succirubra trees, we have 18,000 crown-harks of 11 years’
age, which it is proposed to harvest at once. As regards this species it does not seem to
me that deterioration from age, at least so soon, is so clearly established that we need
harvest these trees simply and solely to escape that consequence.  Iu his letter to the
Secretary of State, dated 16th January 1872, Mr. Iloward says he has “ no doubt that
these barks will improve with age,” and again that ¢ there is no tear that these varicties of
C. Ufficinalis should deteriorate with age.” In another part of his letter Mr. Howard
speaks of this deterioration after a certain age as “ the peculiar habit of the s]‘)ecies

fr. Broughton’s succirubra.”  Mr. Broughton cannot yet state the changes taking place in the quality of

stter to Govern- crown-barks, as they advance in age, with the same preeision as in the case of € Suecirubra;

aent, 22 August  but as yet the analyses “show that no cessation of the formation of alkalouds, or any

873, pp. 10and 1). deterioration of quality is yet apparent from the increase of the age of the bark.” T see
no need, therefore, for harvesting these trees solely for the object of avoiding waste of
alkaloids, and would leave this to be done as our requirements of bark dictate. 1 do not
see any reason to alter the proportion of trees to be mossed and coppiced, which was pre-
scribed in our Order of the 5th September last, No. 952 ; but it should be explained that
the trees are not to be ““retained for coppicing,” but that mossing and coppicing should
proceed puri passu in the proportion fixed.

3. The other question for decision is the extension of (. Calisaye. This cannot be
done in the manner proposed Ly Mr. Broughton, but thcre is nothing to prevent additional
land being planted with this variety if Government deem it desirable. My own opinion
is adverse to such a measure, because, as Mr. Mclvor states, experience has shown that
the climate of the Neilgherries is 1not.?‘ulted to it, and because in C. Officinalis we have a

. inalis, SP€Cles nearly, if not quite, its equal which succecds well. Mr.
Note.— Asa disadvantage of the C. Officinalis e in by ) 1
o Boos h[;on mentions that the branches are Howard writes in high terms of the crown-barks (C. Officinalis),and
early valueless. Mr. Hmlvar(ti, hlm:everi lsa s Mr, }Ilgroll:fhlto}? beliéves * the final success of chinchona cultivation
hat *the very youngest shoots that could be on the Neilgherries will r X ' r -
eeled h“ergft};n been sold and even Pres poidg g ill result from the export of thesc crown
db de.” - i

rred by the trade Under these circuinstances we may, I think, rest content with

the 55,090 trees we possess of .the calisaya variety, and rather add to our stock of

C. Officinalis the varieties especially noted for their excellence by Mr. Howard.

4. On'e impqrtant subject for consideration is what to do with our barks. The
C. Succirubra is declared on the best authority not to be the quinine-producing tree of the
family ; it yields the other alkaloids in greater proportion. Its bark still fetches a high
att:r dtot(:;rlo;em- price in the English market ; but Mr. Broughton says, emphatically, “it appears to be the
}:2&&1;?8673 zara ;. Worst species for the production of bark for export,” and Mr. Howard especially dwells on
s """ the importance of regarding it as a chinchonidine-producing material.” It seems to me,
therefore, that our best.course is to send home only so much of the succirubra bark as
may be needed for special purposes, such as amalysis, testing of market value, etc., and to
reserve the great bulk for conversion on Government account into sulphate of chinchonidine
for the use of our native population who cannot afford to buy quinine. I conclude Mr.
Broughton will have no difficulty in using up all the bark we have of this one species, and
. of manufacturing the product as economically as it is manufactured at home; but if he
sannot do so the surplus must, of course, be sent home for manufacture there. The
*rown and other barks, on the other hand, should be chiefly sent home, as their quinine-
yielding properties render them especially valuable there. Of counse this measure cannot
se adopted immediately, but it should be our guiding principle.

5. The paper which accompanies Mr. Mclvor’s letter to the Commissioner gives the
orices which our bark has realised in England in comparison with the prices realised by

he Java barks. Mr. Broughton laid especial stress on the high price realised by ?lome
ava
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Java calisays bark ; but our own crown-barks fetched even hi ]
average of our bark is, as Mr. McIvor points out,c égns?(‘l:;la}l:}%hlesg%r;iei’hz:d :}]: etgeneral
a

Java bark. It will be observed that some branch crown-bark sent home (Mr Br0u0f ‘the

stated contrary to his advice, and, the Commissioner adds, rei i ghton
use of the factory at Neddivuttum) realised from 2s. to ;e:g].e %tfid bzrh!:ua?iunﬁt. for the
the case, the result naturally suggests a doubt as to whether there isp notpso;: d fIf this be
process of manufacture which fails to extract all the alkaloids in the bark © Ie eﬁt. 1n his
which he rejected there must, I should suppose from the price realised, have Il; fons bark
2 per cent. of quinine. Mr. Broughton has described his method of z,na.nufacft:en ome !
fully in his letter of the 1st December 1873. It is evident, from the prices realisvu(;‘e' ve}z;
English market for bark rejected here, that there must be a great.]ossliretween th: 1 lg -
tory and the manufactory results. This is a very important subject, and merits our erions
conzideration ; for on it turns the question whether we should contiuue to manuf‘?:crito“s~
here, or leave this to be done in Lngland. One object of the manufactor here w u;
utilise bark which it would not be worth while to send to England. I wouldysu estatslmt
the amorphous quinine which has been issued for experimental use in out hospitga s should
be submitted to the analysis and valu:tion of Mr. Howard and Dr. DeVrij.

27th April 1874.

MixuTE by the Hon. W. Robinsun, c.s.1.

I AGREE with Mr. Sim on the whole. But unless medical science establishes the
efficacy of alkaloids other than quinine, and thus raises the value of C. Succirubra, the
further use of this species, even for filling vacancies, should be given up entirely ; not that
the matter of filling vacancies is pressing as regards the plantations at Neddivuttum, for
thinning must be the order of the day for long there. On this point, therefore, a decision
is needed. One of the other two species, C. Officinalis or C. Calisaya, must be used.

2. Mr. Sim advocates the former, and I agree with him for the reasons he gives,
wherever the €. Culisaya does not thrive ; wherever it does thrive fairly, the (. Calisaya
should be preferred.

_ 3. I think that the doubt raised as to the efficiency of the factory should be inquired
into and set at rest at once; and 1 am inclined, on further consideration, to think that Mr.
Sim’s proposal to have the analysis conducted at home the best plan.

30th April 1874.

Mi~ure by His Excellency the Commander-in-Chief,

I FULLY concur with the Hon. J. D. Sim, especiully as regards the method by which he
would test the value of Mr. Broughton’s operations at Neddivuttum. We have no know-
ledge of Dr. Bidie’s qualifications as a chemist, whereas in a matter of such vast impor-
tance we should take care to obtain the opinion of the most eminent available. We could
hardly dscribe much value to that of any other.

2. We should not be in too great a hurry to condemn C. Succirubra ; for I observe that
whilst Mr. Howard speaks most disparagingly of that bark from coppice, he speaks highly
of the bark renewed under the mossing process (vide “ Gardeners’ Chronicle,” March 28th
1874, page 408). ’ ’

23rd May 1874.

Minure by His Excellency the Governor.

I THINK that sufficient reason is shown for the action which is pre
Mr. Sim respecting the C. Succirubra trees. As regards the choicepbzggvs:cil lg' &%ci?l?é
an'd C. Calisaya, Mr. M clvor says that the latter will not grow well on the Nilgiris, and
this seems to be sufficient reason for preferring the former. I think that the su’bject
noticed by Mr. Sim in the last paragraph of his Minute, respecting the process of manu-
facture in the factory and the real value of its results, is one requiring serious consideration;
?;l(;iuir:(i);ltlg se(llect, ast sugges'tt:/ed _b!); the Hon. Mr. Robinson, some person or persons tc;

and report upon it, with a view i i i

whether our manufacturepshoul,d be continued.t ° ® satisfactory solution of the question

6th June 1874.

ORrpER of the Madras Government thereon, 22nd June 1874, No. 759.

IN August last Mr. Broughton forwarded an account of th 1 ; .

. . ) ts ob i
the analysis of specimens of different species of chinchona, « ien l;?i:r tc(: t::;ze;ihg);ﬁnm s
produced by age and growth of the several kinds.” anges

This report was sent to Mr. MeclIvor for his remarks, which have riow been received

2. Mr, Broughton first pointed out that the lysi
C. Succirubra sﬁow that this bark “ has passed it:!:;g s;fs' n(iﬁxti)tzﬂ(mf;(i)gdt(})l; ﬁtlﬁzgdt: A oé'
s Al
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“ appears to be even deteriorating in total yield of alkaloids,” This is in accordance with
the known “ peculiar habit of the species,” to use the words of Mr. Howard, who in 1872
remarked that “the bark does not really improve by age, but the contrary.”

3. Mr. MclIvor, who predicted the probability of this result in his regort for 1864-65;
concurs, and proposes to harvest the whole of the older trees, whose number, the Commis-

sioner states, is 6,000.

4. Mr. McIvor would appear to contest Mr. Broughton’s low estimate of the value of
C. Succirubra for export purposes, probably on the ground that succirubra is still worth
exporting, as it fetches 3s. 6 d.per Ib. (not that it is better than calisaya and oflicinalis).
Mr. Howard, however, has alreadv remarked that “it cannot be looked upon as the
quinine-tree of the future;” and on Mr. McIvor’s own showing, the highest price obtained
at the recent sales of stem bark of this species was less than the lowest obtained for stem

bark of C. Officinalis.

5. From C. Succirubra Mr. Broughton turnsto C. Officinalis, but none of his remarks on
this species are noticed by Mr. Mclvor.

"The Commissioner, indeed, states that Mr. McIvor would harvest the older barks of
this species also, on the ground apparently that they will deteriorate ; but Mr. Broughton
notices no deterioration, nor any cessation of the formation of alkaloids, and Mr. Howard

has stated of the good varieties of this species that ¢ there is no fear ” of the bark deterio- -

rating with age.

6. As to the species of C. Calisuya, Mr. Broughton remarks that its bark, “notwith-
standing its youth, is fully equal to good South American calisaya in yield of quinine.”
He anticipates much success from the export of this species when of fit age, and points
out that the Netherlands Government are cultivating it largely, that it has the greatest
reputation of any of the chinchonz in the European market, and that its branch-bark is
better than that of C. Officinalis. On these grounds he would recommend casualties among
the C. Succirubra being replaced by plants of C. Calisaya.

7. Mr. McIvor contests this recommendation, on the following grounds :—1st, that the
plant is, on the Nilgiris, a delicate one, and therefore will not grow well among the more
robust succirubra ; and, 2ndly, that, as tested by recent sales, C. Officinalis, which grows
well here, brings higher prices.

8. Inregard to C. Succirubra, it is plainly shown that the 6,000 trees referred to have
reached the age when the yield of alkaloids begins to decrease, and the bulk of the bark
should, therefore, be harvested. The Government understand that 1,000 of these trces

have already been mossed. A similar number should be treated in the
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12. It is important to consider the best mode of dispos; . .
when harvested. C. Succirubra has been declared ogoii]negggstth: dtlhﬁ'e‘n_'ent kinds of bark
quinine-producing tree of the family, but it yields the other alkal(:;dso‘ut):- not to be the
tion. Its bark still fetches a high price in the English market; but Ml? gi}reate,l-] bropor-
emphatically, “ It appears to be the worst species for the prodliction of l.mrliofl’]g on says
“and Mr. Howard dwells on the importance of regarding it as a « chinchonidine(zr exé) ors "
material.” The Government, therefore, consider that only so much of this ba};lios;:cmg
be sent to England as may be needed for special purposes, e.g., analysis, testing of maoﬂl
value, and so forth ; the bulk being retained here for conversion into sulphate of chinghet
nidine for the use of the native population who cannot afford to buy quinine. H(i)-
Excellency in Council concludes that Mr. Broughton will have no difficulty in usin u‘s
all available bark of this one specics, but he will report on this point. If he cannot (lg;) sg
the surplus must be sent home. The crown and other barks, on the other hand, should be
chicfly shipped to England, as their quinine-yielding properties render them cspecially
valuable there. Of course the shipments of succirubra bark cannot be immediatel
stopped, but the course above indicated should be the guiding principle, viz., that the red
barks should be regarded as the source of supply of cheap febrifuge for India, while the
crown and other quinine-yiclding barks should be reserved for the Home market.

13. The enclosure to Mr. Mclvor’s letter to the Commissioner gives the prices which
the Nilgiri bark has realised in England compared with those obtained for Java bark at
Amsterdam.  Mr. Broughton laid special stress on the enhanced price fetched by some
Java calisaya bark; but it is observed that the Indian erown barks were sold at even a
higher figure, and the general average of the Nilgiri is, as Mr, Mclvor points out, con-
siderably greater than that of the Java bark.

14. It is also noticed that some branch crown bark sent, as stated by Mr. Broughton,
contrary to his advice, and (the Commissioner adds) rejected by him as unfit for the use of
the factory at Neddivuttum, realised from 2s. to 3s. 6d. perlb. This result naturally
sugeests a doubt as to whether there is not some defect in the process of manufacture now
in operation, owing to which all the alkaloids are not extracted from the bark. In the
sample thus rejected there must, judging from the price realised, have been 2 per cent. of
quinine. The subject is very important, and merits serious consideration, for on it turns
the ‘question whether the manufacture should be carried on here or in England. It was
stated as one reason for working up the material on the spot that bark would be utilised
which it would not be worth while to export, but the instance noted does not bear

this out.

15. 1Iix Excellency the Governor in Council resolves to depute Mr. Cornish and the

Commissioner of the Nilgiris to inquire and report on the subject so soon as Mr. Brough-
ton returns {rom leave, in order that the efficiency of the factory may be determined, and
a satisfactory solution be arrived at upon the question whether the existing arrangements

*N;‘ilt‘&d_T?i:h nnnt:be; will .f‘_"gl OT(‘;" same way, and 2,000* should be coppiced, that is, cut down and allowed to
ird of those to be coppicec uncer .,,e up again, the remaining 2,000 being retained for experimental pur-

G t Order, 11 April 1874, No. . N B
% e g er pril 1874, No poses. This so far modifies the Order, dated 5th September1873, No. 952,
which contemplated the harvesting ot all these trees.

9. Of the 2,000 trees reserved by the preceding paragraph, a small number should be
annually mossed and coppiced in equal proportions, in order to test, over a long series of
years, the consequences of age, and the effects of each method of harvesting on this parti-
cular species of chinchona. :

10. Inregard to the 18,000 crown-barks( C. Officinalis), it does not appear that deteriora-
tion from age need be alleged as a reason for harvesting these trees. On the contrary, in
his letter to the Secretary of State, dated 16th January 1872, Mr. Howard states that he
has “ no doubt that these barks will improve with age,” and again that * there is no fear
that these varieties of C. Officinalis should deteriorate with age.”

Mr. Broughton cannot (vide paragraphs 10 and 11 of his letter, dated 22nd August
1873) yet state the changes taking place in the quality of crown-barks as they advance in
age with the same- precision as in the case of C. Succirubra; but, so far, “the analyses
show that no cessation of the formation of alkaloids or any deterioration of quality iy yet
apparent from the increase of the age qf .the bark.” These‘trees need not, therefore, be
harvested solely with the object of avqldmg waste 9f alkaloids, but may be dealt with as
the requirements for bark dictate ; the instructions in Government Order, 5th September
1873, No. 952, being observed as to the proportions to be mossed and coppiced. It
ghould be understood that the expression in that order  retained for coppicing” is
meant to imply that mossing and coppicing should proceed pari passu in the proportion

fixed.

11. With reference to the opinion expressed by Mr. Mclvor about C. Calisaya, it is
not advisable to extend its cultivation in the manner Proposed by Mr. Broughton. The
Superintendent Government Chinchona Plantations w1llﬁbe Fequested to advise as to the
best mode of filling up the vacancies among the C. Succirubra. 1t is obse‘r‘ved that
Mr. Howard writes in high terms of C. Officinalis, and Mr. Broughton believes ¢ the final
success of chinchona cultivation on the Nilgiris will result from the export of these crown-
barks.” Rather than add to the stock of C. Celisaya, 1t seems preferable to.mcreai\;e the
cultivation of C. Officinalis by growing the varieties especially noted for their excellence

by Mr. Howard. 12 Tt

should be continued. The points for special inquiry are (1) the cost and (2) the medi-
cinal value of the product. In regard to the former, it should be considered how much of
Mor. Broughton’s salary should be debited to the factory.

16. The Surgeon-General, Indian Medical Department, will be desired to forward some
of the amorphous quinine already issued for experimental trial, in order that it may be
submitted for analysis and valuation to Mr. IToward and Dr. DeVrij.

17. The samples of barks called for in Government Order, 15th December 1873,
No. 1,428, have, it is observed, not yet been forwarded.

18. The Government will be obliged to the Commissioner for a full report on the
subject of the plantations, &c., up to date,

Enclosure 6, in No. 40,

Read the following Letter from the Government Quinologist to the Acting Secretary to
Government,*Revenue Department, dated Ootacamund, August 1873: —

I HAVE the honour to forward a report, which is concerned mainly with the changes
of growth and age on the various species of chinchona on the Government plautations.
I request that I may be allowed to correct the printer’s proofs before publication, and be
furnished with three copies of the same on publication.

2. It may justify the suggestion made in paragraph 14 of this report, if I quote certain
reasons other than I have stated in report. I have received a set of specimens of the
Java barks, of which those of (. Calisaya are of admirable appearance. The attention of
the N.etherlands Government i1s now almost exclusively directed to this species the
e'g':tensmn of the cultivation of C. Succirubra being discontinued. Certain specime’ns of
{7, Calisaya have sold in Amsterdam for the extraordinary prices of 8. to 9. 5 d. per

279 Y kilogramme
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kilogramme, or 3s. 74 d. and 4 5. 3} d. per Ib. 1 quote an analysis of certain bark from a

tree, seven years of age, which I have made of Java bark, the seed of which was derived

from the same source as the plants of the Madras Government:—

Per Cent.
Total alkaloid - - - - - . - - - 7°65
Quinine -~ - - - - - - - - - 691
Chinchonidine and chinchonine - . - - - - 074

The quinine yielded the usual amount of sulphate.

This bark, therefore, is 9f better quality than any grown on our plantations, with the
exception of var. dngustifolia, though I fully believe that as good would be obtained on
suitable sites of growth.

From th%Gov‘crnment1Qui1‘1010gist, to the Acting Secretary to Government, Revenue
epartment, Fort St. George ; dated Qotacamund, 22nd August 1873.

chiInIcI]AVE the l'lornour to report in the following pages on the present state of the various
i nor&abspeues growing on the Government plantations, in order to trace the changes
produced by age and growth on the several kinds.

) 2. ‘I l\)\(nlll{ commence \wt.h the species which has generally the largest contents of alkaloids
in its bark, and _the quickest and most vigorous growth. I allude to the Cinchona
Sucectrubra, of which on the p]ar_ltati()ns there are 579,938 trees of various ages. | quote
below the results already obtained with the bark of oldest trees examined in May, or

22‘:32"”1‘13 of year in which the yield is greatest. These trees were planted out in August

CHINCHONA CULTIVATION IN INDIA 67
. 1

4. I can but conclude from the foregoing analyses that the
trees of C._Succirubra has passed its age of maxirzxum yield of aloklglf)sifisb::‘llfi f(;l;mmtl}!; oldest
indication it appears to be even deteriorating in total yield of alkaloids. This dete ora.
tion is, however, but slight, and it is even possible may have occurred in part fr(‘:;:o:}?‘
influence of the monsoon this year, which has been of unusually early. occurrence Ig
paragraph 37 et seq. of a report published in return ¢ Chinchona Cultivation,” 1870
page 241, 1 have shown the considerable influence the rainy season has on the ar;)ount o%'

Kea-bark trees have )

Pm:d;he time of
greatenp yield i i
oldesaha);k, intheir

alkaloid in the bark. But as the growth of the bark of this age is mainly an increasd,

develo.pmeqt of liber fibres and not of the cellular tissue, which is the main seat of the
a.lkalmd,.I incline, on a further ground, to the opinion that a diminution of the per-centage
of alkaloids will ensuc, though it may be but slight.

5. The foregoing analyses also indicate another change in the yield of our red barks The chinchonine is *

increasing at expens8

with increase of age. This is that the amount of chinchonine is increasing, and that of

chinchonidine is decreasing. As I have consistently excluded chinchonine sulghate from

the amount of crystalline sulphates in all previous analyses, this will be evi

ent in the

foregoing résumé of analyses. But this change in the bark will be somewhat more obvious

if 1 state the analyscs of 1871 and 1873 in the following form,

which is readily done by

of chinchonidine and
quinine,

appropriate calculation. The numbers will be approximately accurate :—

1871. 1878.

Total alkeloids - - - - - - 7°86 7:39
Consisting of i—

Chinchonidine - - - - . - 399 225

Chinchonine - - - - - - 288 3-89

Quinine susceptible of orystallisation - - 0-95 068

Quinicine - - - - - - 085 063

This form of statement takes no account of chinchonicine

or chinchonine unsusceptible

of crystallisation which exists in small quantity in the bark. But it will here be cvi-

dent that in two years the amount of chinchonidine has diminished 1 per cent.

chinchonine has increased nearly in the same proportion.
bas also diminished by 0-27 per cent. in the same period.

6. Tn a report by Mr. Howard, dated 16th January 1872,

, while
The amount of true qumnine

Present yield of

Secrctary of State, he discussed certain matter

s mentioned 1n

in which, by the request O.f the
a report of mine which is at-

oldest red bark
corroborates

S 1868. | 1869. 1870. 1871.
Total alkaloids - - - - . - 674 7°13 7°60 7'86
Total sulphates obtained - - - - - 6 06 043 » 600 ’)40 -
Quinine - - - - - - - - 240 172 1:73 180
Chinchonidine and chinchounine - - - 434 571 587 605
Sulphate quinine, obtained crystallised - - 221 1-31 140 1'15
Sulphate chinchonidine, obtained crystallised - 285 4-92 460 430

3ubsequent changes. 9 During the months of May 1872 and 1873 similar careful analyses have been made

8 ﬂ)C variation in the bark of Succirubra in single trees, though generally slicht. i
occasionally marked, a mean of two or more analyses has been tukcn,i*:u-)ﬁ l)cil(nr y)(,:rf{:ru’ li
on the bark of six trees. The height of trunk from which the spvcim(*ns wc;?cltukcn lllits
been, as far as possible, the same throughout the whole serics, so that now the trees are
30 feet in height, the bark has become that from the lowest portion of the trunk A:
the later analyses appear to show an increase in chinchonine at the expense of chinéhoni-
dine, I have paid special attention to the examination of that point. 1 quote the anal
for 1872 and 1873 :— e

1872. 1873.
Total alkaloids - - - - - - 767 7-38
Totul sulphates obtained - - - . - = 406 384
Quinine - - - - . - - - 1-49 131
Chinchonidine and chinchonine - - - 6-18 6:07
Sulphate quinine, obtained crystallised - - 110 0-88
Sulphate chinchonidine, obtained crystallised - 8'86 301

4, Ican

tached to Government Order, No. 1,686, of 26th
« It is necedful to remark that the waste ot alkalol
in the examination of South American bark of t

September 1871, occurs the following : — My, Howard's
d which has been apparent to the writer statement.
he age perhaps of one or two centuries

has not yet taken place in these still young Indian specimens.” ¥From the foregoing analyses
T fear it will be apparent that the process of the waste of alkaloids mentioned has begun,
and that it commences after the ninth year of the age of the plant. Itis probable that
the waste really begins from the first year, but that the rapid simultaneous formation of
alkaloid by the plant in its earlicr ycars prevents its being noticed, the processes of forma-
tion and waste going on side by side.

%. T do not apprehend this deterioration in the quality of the red bark by age will be of
essential importance for some years to come, since younger bark is forming constantly on
the same tree, though this younger bark never appears quite equal that of the best
trunk bark of young trees. Though I quite recognise the fact that C. Succirubra 13 the

Objection to the
growth of red bark.

chinchona which })roduccs the largest amount of alkaloid in the shortest time, it appears to

be worst species for the production of bark for

export. As it isin no respect the best

gource for the preparation of crystalline sulphates of its alkaloid, I feel convinced the
time will come when it will no longer even be worth while to export it from the Govern-

ment plantations.

8. The superintendent of the plantations has, with much judgment, planted out a fe
dozen C. Succirubra trees on the fplantation of Dodabet. In this comparatively co

climate their rate of growth quite forbids any e

w Red bark at high
1d elevations.

xpectation of their profitable cultivation.

But they have the great interest of indicating the influence of a low temperature and

high elevation on the formation of alkaloids

in the bark of a variety which is the

inhabitant of a warm climate.

Hence, as soon

as their Lark was sufficiently formed, its

The trees from which it was taken were eight years

anal{)ais possessed much interest.

Jd, but of stunted growth. I subjoin its results :—
Total alkuloids - - - - - - . - - 316
Quinine - - - - - - - - . -1l 075
Chinchonins - - - - - - - . .| oe1e
Salphate quinine, obtained crystallised - - - - -1 085
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The bark was thus comparatively poor in alkaloids. The effect Of the climate and
slowness of growth has thus also the remarkable effect of quite preventing the formation

of chinchonidine. The bark is of little value, but its analysis demonstrating the effect of
elevation has, I submit, considerable interest.

Extensive cultiva- 9. In the “ Gottingen Jahresberich s dotai .

tion of (. Succirubra. addition t0‘81kk1m, beyl(zn, Kangra in India, the success of C. Suct{l?‘l![)f‘u 1s_l ¢ et:RIQd in
Jamaica, St. Helena, Réunion. ~ The reports from Java give similar details. s this
species is of easy cultivation in most tropical table—landsdwith moist chrpnte,there is no
doubt it is now grown to a greater extent than the European market requires. I belicve

that more is now ﬂourxs]ung. on the Nilgiris than will be rcquire(l m England fqr the
manufacture of pharmaceutical Dreparations. By the quinine manufacturer it will be
little used as long as barks richer

In quinine are obtainable.
C, Officinalis, 10. L Officinalis is the kind next in commerci
according to the statement of th

i » d 4
t iiber die Fortschritte der I’harmacognosic,” 1871, in

al importance, the p]nnmtions cqnta_ining,
¢ superintendent, 508,878 plants. I h;u.'c 1 fon'ner

. . 4 a qummo-ylcldmg kind.
quality of bark, it is not pOSSib]C to state the changes
e precision as is the case with C. Succirubru. 1 _l)eg to
as representing results obtained 1n an at.tempt to obtain the
bark of the lower part of the trunks of the oldest trees and

From the great variability in its
therein taking place with the sam
quote the following analyses,
mean yield of alkaloids in the
those of nine years of age :—

Oldest Trees Trees about Neddivattum,.
R— about Ten Nino Years old. | Nine Years old,
Years of Age.
1 2 3
Total alkaloids - - . . . . . 539 833 524
Quinine - .- . A 381 452 7
Chinchonidine and chinchonine - - - - 358 381 107
Quinine sulphate, obtained crystallised . - - 367 435 lundetermined.
Chinchonidine, " " - .. 158 1-10 : ,

The above admirable results show th
crown barks equal that of C. Succi
quinine. Tt has
pared from it,

at at present in mere yield of alkaloids certain of the
trubra, while it far surpasses the latter as a source of
every excellence in the easc with which sulphate of quinine can be pre-

Suceess of chinchon

cultivation wil 11. The final success of chinchona cultiv:ation on the Nilgiris will result from the export
depend on C, of these crown barks.  The tree has the disadvantage of comparatively slow growth, and
OTJj,‘fcz:nfllis on t.he bark of its brz-mches 18 nearly valueless. The analyses, of course, show that no cessa-

Hgiris. tion of the formation of alkaloids or any deterioration of quality is yet apparent {from the

increase of the age of the bark. Analysis 2 really shows a somewhat abnormal yield.
Rootsof C.

Officinalis. 12. I hav.e been able to obtain specjmens of the bark of the secondary and main roots
of this species. The specimen was from the Belmont plantation at Qotacamund. The

latter will represent the quality of similar bark on the Government plantations. I state
both analyses :—

Belmont, Belmont,
- No,1. | No. 2.
| i o
. | 765 | .
Totel alkaoids - - - - - - - | 6 ' 117
R
Quinine - - - - - B l 042 | 427
. P qs - - - 72 ! -
Chinchonine and chinchonidine | 23 | 690
2 —_— -
. | o -
Quinine sulphute, obtained crystallised - - - tu"determmed 334
. - - - - 05 .
Chinchonidine - - - l 59 440

. the extraordinarily lare £ alkaloid

The fore remarkable results srh‘ow ge amount of alkaloids
contz;ine((l) ifotll?g bark of the roots. Ten years ago thelm;alys'&_s of Dr. de Vrij showed
that in the C. Pahudiana of Java the root bark s]?ré)assﬁ that of the stem in its yield of
alkaloids, though the increase was far less marked. € greater part of the alkaloids,

hawavar
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however, consists of chinchoniue, though in the second analysis the yield of quinine is alﬁo
large. I am, however, of decided opinion that, on account of the expeose of.procm ing the
bark, that the roots will scarcely be a profitable source of alkaloids, notwithstanding its
enormous yield. "The physiological explanation of this peculiarity is discussed in para-
graph 20. The roots of . Succirubra h.ave been examined by me, and results enume.rate.d
in report, appearing at page 117 of Chinchona Return, 1870, and by Mr. Howard in his
report, dated 1st September 1868.

13. I may here detail a singular result obtained with a peculiar variety of what appears
to be C. Officinalis. This species, as I have in earlier reports remarked, scems to possess
a large number of varicties, one of which, named by Dr. Weddelil var. dngustifolia, I have
shown in a report appearing in ¢ Chinchona Return, 1870,” page 203, is the most valuable
kind of chinchona known. The kind now under discussion was brought to my notice by
Mr. Mclvor, who thought it to be the real parent of what is called the hybrid between
Succirubra and Officinalis, an opinion quite contrary to mine. It has large leathery leaves
and peculiar aspect. Its bark gave the following results on analysis: total alkaloids 1:25
per cent., of which the whole was chinchonine, not even traces of quinine or chinchonidine
being apparent. This bark thus has the composition of a grey bark, but with a totally
different appearance, and is certainly not the source of the hybrid mentioned. Of course
the kind is almost destitute of value; but from xts.remarkable' character it is well worthy
of notice, and I propose to send a specimen of its flower, foliage, and bark home for
botanical notice.

14. The kind of chinchona next in importance -is the C. Calisaya, of which I am glad
to learn from the superintendent of the plantations as many as 33,850 are planted out.
Like Officinalis, the number of varieties of this is very great. In a report attached to
Government Order, No.1,686, of 26th September 1871, 1 had the honour of stating thespecial
kind (with leaves red on the under-surface) that was the best worth cultivation. At end
of May last I made the analysis of bark taken from six of these trees, which gave the fol-
lowing results :—

Total alkaloids - - - - - - . . - 530
Quinine - - - - - . - - - - 300
Chinchonine and chinchonidine - - - - - - 2-30
Quinine sulphate, obtained crystallised - - - - - 2:81
Chinchonidine - - - - - - - - . 0'75

Hence this bark, though two years younger than our second age Officinalis, nearly equals
it in value. Calisaya is the species that has the greatest reputation of any of the chin-
chonz in the Kuropean market, and this reputation is justified by the foregoing and former
analyses. 1 have mcntioned in paragraph 11 the worthlessness of the branch bark of the
erect-growing Officinalis.  The somewhat shrubby habit of Calisaya produces many
branches of which the bark presents a good appearance. To ascertain its quality, bark
was taken from a quantity of sccondary, not primary branches, and analysed. These,

when quite fresh, did not losc so much weight on drying as the trunk bark of C. Succirubra.
The analysis was as follows :—

Total alkaloids - - -

- - - - - - 2:71
Quinine - - - - - - - - - - 2°40
Chinchonidine und chinchonine - - - - - - 031

The bark, therefore, notwithstanding its

youth, is fully equal to good South American
Calisaya in yield of quinine. I antici

pate much success from the export of this species
when of fit age. The Netherlands Government appear to be carrying out its cultivation

largely, having obtained the original seeds from the same source as the Madras Govern-
ment. I would strongly recommend that in all suitable spots, where a tree of C. Succi-
rubra has died from any cause, a plant of Calisaya should be substituted in its place. It
appears to me to have been unfortunate that chinchona cultivation should have been so
greatly occupied with C. Succirubra at its commencement.

15. The amounts of water which the several kinds of bark when
is an important datum in comparative estimates of their value for cultivation. In all
analyses of chinchona bark the amounts of alkaloids are invariably stated in per-centages
of quite dry bark. But the fresh bark of several species of chinchona yield different
amounts of dry bark. Though different specimens of the same bark contain variable
amounts of water, the quantities of true dry bark yielded by the oldest trunk bark of the
various species largely grown on the Government plantations is, roughly, as follows :—
C.Officinalis, 36 per cent.; C. Calisaya, 33 per cent.; C. Succirubra, 30 per cent. These
proportions vary with the weather and the season of the year, but generally preserve the
same relation to one another. It will be observed that this furnishes another advantage
possessed by C. Officinalis, and in some measure compensates for the slower growth of the
species. I quite believe when our trees of C. Calisaya are of the same age they will equal
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‘nalis 1 1 e aller loss of weight on drying
£ C.Officinalis in this respect. The advantage of a sma s of weig y
:'})ISS:X(}))OM ne@ds no explavation. Ordinary bark of the market contains from 10 to 12 per

cent. of water.
16. As I am desirous of making some remarks on the barks lately exported, I beg
permission to quote a statement of the analyses of samples of each kind whieh I have

already communicated to Government :—
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Total alkaloids - - - -1 62| 5821 275 | 445! 511 | 358 | 432 | 342 660 361 | 091
[ o err——
Quinine and quinicine - =] 114 | 325 - 1181 | 097 | 1-83 [ 308 | 232 389 | 207 -
Chinchonidine and cinicine =] 506 | 2567 | 75| 814 | 414 | 225 1724 | 1'10) 271 ) 154 -
Pure sulphate quinine, obtained
crystallised - - - -| 074 | 262 - | 074 0621 081 ( 311 | 230 | 986 | 204 -
Pure sulphate chinchonidine,
obtained erystailised - -] 347 | 088 | 1° 161 ) 2227 1114 ) 085 067 | 1° 0-99 ~

Of these, T would first remark that the mossed and renewed red barks from Neddivuttum
(Analyses 1 and 2) are of the best the plantation affords, being mainly taken from the
experimental trees. The natural red bark from Neddivuttum (Analysis 4) is however
inferior, being taken either from the upper part of the trunks, or from younger trees.
From its inferior quality it will not, of course, find an equal price with our better hark.
The nurural red bark from Pykara (Analysis 5), though from young trees, is of higher
quality. The crown barks from Neddivuttum and Pykara (Nos. 7 and 8) aflord indica-
tions in a high degree encouraging, and demonstrate the success of the species in a warmer
climate than Ootacamund. For some years this species remained nearly stationary in
growth at Neddivuttum, and the analyses of its bark were less encouraging than that
obtained from Dodabet; but during the last three its growth has become moro rapid, and
the amount of truc quinine in its bark has increased. I am glad to report that in none of
our plantations am 1 now disposed to limit the success that will acerue from this execllent
species. 1 would, however, remark that the crown bark from Pykara and Dodabet is of
considerably inferior yield to what it would have had if the trees producing it had been
allowed two years’ further growth before cropping.  While [ am of opinion that duplicate
stems should be removed, I ean see little gain that ean acerne to chinchona cubtivation by
exporting bark that has not yet come near its full yield of quinine. The natural erown
bark from Dedabet is from younger trees than that furnishing the mossed bark.

17. The grey bark has been sent home in but small quantity; its analvsis (No. 3)
shows that it is of by no means superior quality, but is equal to that usually sent from
South America. It appears to be mainly obtained from C. Peruviana, {from the considerable
amount of chinchonidine it contains. '

18. In the whole chinchona genus cultivated on the Nilgiris, with the exception of the
grey barks, certain definite changes appear to take place which Thave formerly mentioned,®
and now desire to enumerate with greater precision. These were first made evident by
the examination of bark naturally rencwed, and have been, on the whole, corroborated
and extended by careful observation and analysis during the last five years. The general
principle is as follows :—The alkaloid first formed in the bark of all the species, except
the grey barks, is uncrystallisable quinine or quinicine. This alkaloid quickly in C.
Officinalis, and less quickly in €. Swuecirubra, changes into (Yur.e crystallisable quinine.
Acain, after a time, with much rapidity in C. Succirutna, an with great slowness in C.
Officinalis, this quinine changes into chinchonidine. TFinally, after a considerable lapse
of time, the chinchonidine changes into chinchonine, the. last form in wlu:ch tl}e alkaloid
as such exists, The composition of each of these alkaloids is eo nearly identical that I
wm convinced I am accurate in speaking of their actual conversion in the tissues of the
living bark. Warmth of climate accelerates these changes, which all go on simultaneously;
hence, in low-grown C. Succirubra the a{nount_of quinine is smaller than in bark grown
at high elevations, and the amount of chmchqngne also is lgrger. I have never yet met
with a specimen of this bark destitute of quinine, though in unhealthy trees, where its

formation has nearly ceased, it is but very small in amount, while that of chinchonli:e is
rge.

® Return “ Chinchona Cultivation,” 1870, pp. 184, 242.
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large. The same results arc remarkable in trecs of C. Officinalis in warm climates when
the growth is slow, as the bark then contains little quinine.

19. If a tree of C. Succirubra ou the Nilgiris be ina state of rapid and vigorous growth,
a more coqsiderublc amount of quinicine and quinine is found in its trunkcbark, as their
formation is then more rapid than the transformation of those alkaloids into chinchonidine,
In a vigorous growing C. Ufficinalis tree this peculiarity is most marked, as the bark of

such trees is invariably rich in quinine, the change of that alkaloid into chinchonidine -

being slow in this species. On the other hand, if a slow-growing and stumpy tree be selected
for analysis, the alkaloid in its comparatively inactive bark tissues will be found to be in
large amount chinchonidine and chinchonine, the quinine having been changed into those
alkaloids faster than it is formed. In the whole species of chinchona, I have reason to
belicve these changes are similar in nature, but differ in degree, according to the habit of

" the plant.

20. In former reports I have stated abundant reasons for my belief that sunlight is one
considerable agent in the final destruction of the alkaloids.  When the tree is young, and
the bark is thin, this destruction is rapid, but the vigour of formation is so also. Hence
the great improvement in the bark produced by mossing young trees. As the bark gets
thicker by increase of age, one great cause of the destruction of alkaloids is diminished
in its action, but the processes of growth are locally less vigorous in the thicker epiderm
protected by a thicker cork, and thus the gain of mossing disappears. This condition
appears to take place in about the eighth year of growth. In the bark of the roots which
are, during their whole existence, entirely S.ecuret_l from light, the alkaloids accumulate
in lurge amount, though the chemical tr:msfurumtlons mentioned in the preceding para-
graph of course occeur. Ilence, the alkal_oul:j to be found in the- root bark are large
quantities of alkaloids consisting mainly of chinchonine and chichonidine.

OrDER of the Madras Government thereon, 15th December 1873.

ORDERED, that the foregoing letter and a copy of Mr. Broughton’s report be forwarded
to the Commissioner of the Nilgiris, with a view to his obtaining and forwarding, at an
early date, with his own remarks, any obscrvations on it that the Superintendent of
Chinchona Plantations may wish to make.

2. The Commissioner will also, in communication with Mr. Broughton, select and
forward to the Government carefully prepsred samples of the different barks now
reported upon, taking care that they are procured flrom trees of the same age, and
grown under similar conditions in the matter of soil, elevation, aspect, and culture
generally,

Enclosure 7, in No. 40,

Frowm the Committee appointed under Government Order, No. 759, of 22nd June 1874,
to Report on the Iifliciency of the Chinchona Factory at Neddivuttum, to the Secretar
to Government, Revenne Department, Fort St. George; dated QOotacamund 28tZ
November 1874. ’

Wit reference to Government Order, No. 759, of the 22nd June 1874, we have the
honour to submit the following report.

2. Two questions have been submitted to us for opinion :—

(a.) The cost of manufacturing chinchona alkaloids under Mr. Broughton’s
superintendence at Neddivuttum.

(6.) The medicinal value of the locally prepared alkaloids.

3. In regard to the latter question the Sanitary Commissioner is responsible for the
remarks made.

4. With regard to the first question, we may note that doubts have been suggested as
to the profitable extraction of alkaloids in this country, by the fact that certain parcels of
branch chinchona barks or prunings which were sent home in 1873 fetched from 2s. to
3s. 6d. per lb. in the open market.

5. The history of these branch barks, so far as we can gather, is as follows :(—

Eleven cases of branch bark of the C. Succirubra from the Neddivuttum and Pykara
flantations were included in the exports of 1873. This bark weighed, according to invoice
ists, 1,765 lbs., but in the sale accounts quoted by Mr. McIvor in Government Order,
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No. 759, of 22nd June 1873, only nine cases of branch red bark, weighing 1,327 Ibs., are
referred to, the prices of which were as below : —

7 cases, 972} lbs., sold at - - -
1 case, 194 ,, s - - -
1 ) 161‘]9‘ 3 33 - = <

O b P
| o co &

Mr. Broughton’s analysis of samples of this branch bark ehowed it to be of superior
quality to the ordinary run of prunings supplied to his manufactory. He found that the
total alkaloids averaged 358 per cent. of quite dry bark, of which 1'33 per cent. was
quinine and quinidine, and 2°25 per cent. chinchonine and chinchonidine.  In regard to
the per-centage of pure sulphate of quinine * crystallised,” this branch red bark gave
more favourable results (0:81 per cent.) than certain samples of trunk bark from Pykara
and Neddivattum exported in the same consignment.  Branch bark of this quality would
be suitable for the manufacture of alkaloid, but there is no evidence before us to show
that it was bought for manufacturing purposes.

6. Tn addition to the 11 cases of branch bark of the C. Succirubra sent to London in
1873, Mr. Mclvor dispatched by the same opportunity 13 cases of Lranch bark of the
C. Officinalis (crown bark). The gross weight of this branch crown bark is stated at
2,11541bs.  Ten of the cases contained branch bark from the Dodabetta estatcs, and
three cases contained branch crown bark from the Neddivuttum plantations, which is
stated by Mr. McIvor to have been rejected by Mr. Broughton as useless for manufac-
turing purposes.

The prices realised for this branch crown bark were as follow :—

s. d.
2 cases, 466 lbs. from Dodabetta - 3 6 per Ib.
6 Dodabetta -\
1 3] ' .
» o 1341% {3 » NeddivuttumJ 6
. 308 ,, 5» Dodabetta -~ 2 4

9 »
2 E34

7. In Government Order, 8th September 1873, No. 955, Mr. Broughton reports only
onc analysis of branch crown bark, which gives the total alkaloids as 091 per cent.
This analysis, Mr. Broughton states to us, had reference to the branch erown bark which
he objected to work up in his factory, and not to the produce of the Dodabetta cstates;
and he explains that the invoice lists of cases exported only reached him after the dispatch
of the bark, On this point, however, there is a difference of opinion hetween Mr, Melvor
and Mr. Broughton. The former believes that Mr. Broughton’s analysis, showing 0°91
per cent. of alkaloid, referred to the Dodabetta produce ; and he supports this view by
quoting a letter from Mr. Broughton, dated 7th Jurie 1873, in which the latter statess
“1 have the honour to state that the bark of C. Officinalis from Dodabetta plantations
obtained from branches and double stems is of too poor a quality to be cxported to
England. T would recommend that the clder pieces of bark be picked out, and they only
sent ”

Mr. Broughton, however, informs us that, to the best of his recollection, samples of
this Dodabetta branch bark were not analysed by him, and that the opinion he gave as
above was founded on his general knowledge of the qualities of bark. There has evidently
been some misunderstanding in regard to the analysis of this branch crown bark, and we
allude to the subject here because the prices obtained for it scemed to be out of propor-
tion to the alkaloidal value of the bark according to the one analysis given by Mr.
Broughton. The sclection of samples, so as to represent the average proportion of
alkaloid in a case of bark, evidently requires to be arranged with the utmost care. It is
not clear to us that the samples of branch crown bark from the Neddivattum and Doda-

betta estates were separately analysed by the Government Quinologist, as was the case
with the other barks exporied.

8. Mr. Broughton, in Government Order, No. 955, of 8th Scptember 1873, states,
with reference to the branch crown barks exported,  certain branch erown bark has been
sent, centrary to my advice, given under the belief that, even if it sell for a good price,
its quality will ultimately prejudice the reputation that Madras chinchona bark should
seek to obtain in the market.”

9. These parcels of bark brought an excellent price in the home market, ranging from
25. 4d. to 3s. 64. per 1b, ; but there is nothing in this fact to indicate that the branch
bark was bought by alkaloid manufacturers. (The sale lists sent out by the Home
Government are defective, in not furnishing the names of buyers of the scveral lots of
bark ; and, in future, we think that the fullest information of this nature should be fur-
nished to the local officers for their guidance.)

10. We must state here, for the information of Government, that there is a steady
demand in Europe for chinchona barks, irrespective of their value to the manufacturer of
alkaloids. According to information before us, about 100,000 Ibs. of bark are used
annually in the United Kinedom by druggists, and probably five or six times that amount
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by continental druggists. Bark of this character is bought for making tinctures, decoc-
tions, essences, and other pharmacopeial preparations,  The dealers value it according to
its appearance, i.e., the size of the quills, the character of the lichens on the surface, its
colour, shape, and other peculiaritics, and not according to its amount of alkaloid. The
branch crown bark sent home in 1873 was probably bought altogetlier for druggists’ use.
Two of the cases, it will be observed, scld for 1s, and 15, 24d. per lb. beyond the average
prices, —a tolerably sure indication that the high price obtained was no measure of the
value of the sample for the quinine manufactory.

11. It is important that this point should be clearly understood, that chinchona barks
have a value of their own indcpendently of their fitness for the quinine manufactory.
How long dealers may be willing to pay high prices for barks of low alkaloid yiclding
value it is impossible to say. If the marketis overstocked with bark fit only for drngoists’
use, the present high prices cannot be maintained. We notice in a late circular of drug
sales that inferior harks have been sold as low as 4d. and 2. per lb.—prices which would
be unremunerative to the Indian grower of chinchona. The ultimate success of chinchona
cultivation in India must depend upon our ability to produce a hark that shall yield a
high proportion of alkaloid, suitable for extraction by quinine manufacturers, and not
upon the production of low-class barks which are bought by druggists,

12. It will be remembered that in the first sales of Nilgiri barks, the parcels being
small, dealers werce guided by appearance rathec than by chemical value. ~ The mossed
bark, rich in alkaloid, fetched only 2s. 3d. per 1b., while the unmossed, the appearance
of which commended itsclf to dealers, fetched 2s. 9d. and 2. 10d. per Ib. The buyers
for manufacturing purposes are now acquainted with the appearance ot mossed barks, and
value th:em according to analysis. Barks containing a wor}(ab’le amount of alkaloid are
valued according to their composition, while barks_ for ('h'ugglsts use are estecmed on other
considerations altogether. Bearing these facts in mind, we are not disposed to over-
estimate the circumstance that our crown branch barks sol'd at remuncrative rates. We
know that the prices of barks for druggists’ use fluctuate in the London market from 4d.
to 4s. per lb., according to the pecqlmnhps of the samples. ’lhg Indian barks of-t]_ns
kind have mostly sold for remunerative prices up to the present time, and the quantities
the Nilgiri plantations may be c?(pectcd to yield will not, if tl.u'own into the Lond}\?n
market, in our opinion, affect it in any way, or fetch lo“fer prices than l_nth.erto}. b\ }(:
think it right to add that, under the mussing system, the proportion of l)mnci bark
taken to trunk bark will yearly diminish. Last year it was about ll.{llf of th]c t-(}){ta'_“a{;
harvested. Mr. McIvor estimates that not more than 10,000 lbs. of branch bark will be

available next year.
13. We come now to consider the cost of manufacturing alkaloids on the plantations.

k g ids, as eiven by Mur. Broughton in
. The supply of green Lark and outturn of alkaloids, as given by g
hisli}ettcr (GOI\)/ler}r’lment Order, No. 408, of 1st April 1874), are as follow :—

Alkaloid | Per-centage
Green Bark used. of Yield of
produced. ’ Green Bark.

Lbs. Lbs.
1869-70 - - 17,793 - - - - 213 12
1870-71 - -1 61,352 - - - - 127 24
branch, 12,8201 o
1871-72 - -1 85,072 {trunk, 22,243 | 100 28
branch 46,440
7o - ) ? 4 .
1872-73 80,289 {juuk spmalj| 318 43
1873-74 - - 901,773 - - - - | Results not completed.

(Owing to some defect in manipulation, the lime precipitate of the bark supplied in
1873-74 has not yet been fully worked up.  Up to the present time 168-12 Ibs. of alkaloid
have been obtained, and the estimate of the unworked quantities is 142 lbs., or a total
outturn of 310°12 Ibs. of amorphous alkaloid for the year.)

15. From these results we see that there has been a gradual improvement in {he pro-
ceeds of manufacture in the four years for which the data are complete, from *12 per cent.
of alkaloid to *43 per cent. in 1872-73. The results for 1873-74 do not show quite sq
well as those of the former year; but this appears to have been due partly to inferior bark,

and partly to a modification of manufacture ‘intended to prevent waste of alkaloids, but
which, in practice, failed to secure this object.

16. The quality of the bark supplied to the factory in 1869-70 and in 1870-71 is nof
279. Z stated.
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stated. During these years the factory work was irregular, and often interrupted ; but
in 1871-72 and 1872-73 the quality of bark is noted below : —
Branch. Trunk.
Lbs, Lbs.
1871-72 - - ~ - - 12,829 22,243
1872-73 - - - - - 46,440 33,841
59,269 56,084

From experiments conducted in ihe drying of bark, it would seem that trunk bark
loses from 55 to 65 per cent. of water before it is fit for export, and branch bark from
60 to 70 per cent. of water.  Caleulating from means of samples reported on in the year
1873, we assume that 100 parts of greenL trunk bark would, when dry for export, diminish
to 38 parts, and green branch bark from 100 to 34, Assuming these proportions to
represent the average decrease by dryage, we find the quantity of commercially dry bark
used in the factory during 1871-72 and 1872-73 as follows:—

Lbs.
Dry trunk bark - - - - - - - 21,311
Dry branch bark - - - - - - - 20,151

17. The trunk bark, if sent into the London market, would have fetched from 2s. to
3s. per Ib.  But from figures before us we find that the cost of carriage, export, dock
dues, charges, deductions, &ec., for the better qualities of bark, vary from 6d. to ls.
per lb., and as only the net price of the bark can be a fair debit against the factory, we
assume this on the average at 2s. or a rupce a pound of commercially dry bark.

. 18- In regard to the prunings, the analysis of each sample received by Mr. Broughton
m 1872-73 showed that whereas the trunk bark used in the factory yielded about 5 per
cent. of alkaloid to the weight of bark completely dried, the prunings, taking the average of
12 samples, yielded only 13 per cent. of total alkaloids in analysis. e have already
indicated that the branch barks have a value independent of the amount of alkaloid they
con-tain.; but for manufacturing uses we are bound to consider their value in relation to
their yield of alkaloids. In this aspect, if the trunk red barks sold for an average of
2s. 8d. per Ib. in London, the manufacturers would be only able to afford 8d. or 10d.
per lb. for branch bark of the quality used in the factory. Allowing for charges of
export, &c. on these low-priced barks (averaging from 3d. to 5d. per lb.), we shall not

be fihr wrong if we debit the factory with 6d. per Ib. as the net value of the dry prunings
used.

19. These. prunings, we may add, in the present condition of the bark market, would
have been disposed of to greater advantage if they had been shipped to Europe for other
than manufacturing purposes. Our object in this place is merely to estimate the manu-

f?it‘i"i}(’lg value of the raw material consumed in the production of the rough mixed
alkaloids.

We have, therefore—

£ s d
21,311 lbs. dry trunk bark, at 2s, - - - ! 2,131 10 -
20,151 1bs. dry branch bark, at 6d. - - -] 50316 -

Total - - £.J 2,635 6 -
(

20. These may be taken as approximate prices, after deducting all costs of transport
and trade charges, and considering also the dubious quality for manufacturing purposes
of much of the branch bark obtained by pruning the trees. We may, therefore, take
2,500 as representing the actual manufacturing value to Government of bark supplied
on the spot to the alkaloid factory in 1871-72 and 1872-73.

21. The actual outturn of mixed alkaloids from the bark used in these two] years,
1871-72 and 1872-73, was 4454 lbs. 'The market value of the produ.ct is not known, but,
as in the medical administration of this country, the rough mixed alkaloids are used, and have
actually replaced about an equal weight of sulphate of quinine, which would otherwise
have been bought and shipped to India on account of the State, we have some data for
calculating the advantages or disadvantages of local manufacture.

92. The price of sulphate of quinine varies from month to month and year to year;
but, according to recent price lists furnished by Mr. Howard, and allowing a moderate
) percentage
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percentage (10 per cent.) for freight, insurance, and other charges of conveyance to this
country, we may calculate the cost of landing the drug in our medical stores at 130s.
per 1b.* The value of 4454 lbs, of sulphate of quinine, therefore, at this rate would
smount to 2,8957. 10s., or about 395/, 10s. more than the net manufacturing value of the
bark consumed in the production of 4454 lbs. of rough mixed alkaloids.

23. The cost of the alkaloid factory establishment for 1872-73, including subsequent
expenses 1n working up the product of that vear (345} 1bs.) is given, on Mr. Broughton’s
responsibility, as Zis, 2,823. 11 «, 9 p.; and it is only fair to assume that if the establish"
ment had been in full work, the 1001hs. of alkaloid made in 1871-72 would not have
cost more in proportion, or about Rs.8. 2. per lb. in manufacture. (It must be remem-
bered that the factory was designed, with its present establishmant, to turn out about
800 lbs. of rough alkaloids per annum; but, so far, the bark supplies have not been in
quantity sufficient 1o allow of the complete utilisation of the establishment.) The charges
for manufacture of 4454 Ibs. of mixed alkaloids have been, so far as we can ascertain, as
follows :

Hs. a. p.
1. Cost of working up 345% lhs. of alkaloid in 1872-73 -| 2,823 11 9
2. Cost of producing 100 1bs. in 1871 -72, at the same pro-
portion - - - - - - - - _ 812 8 ..
3. Interest for two years on plant, buildings, &e. (cost
18,706 rupees), at 6 per cent. (about) - - -1 2,200 - -
4. Moiety of salary of skiiled superintendent - - - —_
Torarn. - - - Rs. | 5836 3 9

24. In these charges we have purposely omitted debiting to the factory account any
portion of Mr. Bronghton’s salary. Our reasons for so doing are:—(1) that the factory
has been only experimental; (2) that it has never been worked up to the estimated
strength ; and (3) Shfll’, :Lccm'dmg to My Bmughton’s. views, the process, tl_)ough 1'e.qu§ring
trustworthy and vigilant supervision, does not require the attendance of a professional
chemist.  We may observe, also, that Mr, Broughton’s appointment as Quinologist, and
the salary appertaining to that appointment, have been already determl_nod by Her
Majesty’s Goverzment on considerations other than those connected with the local
yreparation of allkaloids for the use of the public service.

25. Omitting, therefore, any reference to the salary of the Goverment Quinologist, we
see that the cost price of the bars consumerd in the production of 4454 1bs. of alkaloid was
sbout 2,50017., and that the charges of manufacture b.rought the total expendit'ure up to
30831 125, whercas we have scen that the same weight of sulphate of quiniue might
rave been landed in our medical store depdt, Madras, for 2,8951 10s. . There has, there-
‘ore, been a slight loss in local manuf‘act;ure, assuming that thq 1.mxcd’z}lkaloids have
-epresented a consumption of an equal weight of sulphate gf quinine. The results for
1873~74 will show a rather higher loss than this calculation gives.

26. But as, in point of fact, the mixed alkaloids produced in the loc.nl fnct(.)ry consist of
shinchonidine, chinchonine, and quinine in varying amounts, combined with res_in and
merystallisable alkaloids, it is. obvious tha.t, in a commercia.l sense, an equal yvelght of
‘his preparation is not of identical value with sulphate of quinine, which contains about
73 per cent. of the alkaloid “quinine.”

27. If we compare the outturn of alkaloids with the prices at present charged for sul-
shates of chinchonidine and chinchonine, the disadvantage of local manufacture will be
itill more apparent. Mr, Howard’s recent price-list quotes sulphate of chinchonidine at
10s. per 1b., and, at this rate, assuming the drug to cost 50s. per lb., landed in Madras,
1,233 Ibs. might have been bought for the sum which we caleulate Government has
sxpended in producing 4454 lbs. of mixed alkaloids. Or, if we look to the price of the
sheaper salt, sulphate of chinchonine, quoted at 24s. per 1b., and assume its value, landed
n NII:)tdms, at 30s., we sce that Government might have purchased 2,055 1bs. of this pre-
saration for the same sum that 4454 lbs. of mixed amorpheus alkaloids has cost.

28. The Sceretary of State for India has expressed surprise that the cheaper alkaloids
thould be so little in demand in India, considering the high testimony to their therapeu-
ical value borne by the Chinchona Coommission, but the explanation is a very simple
me. When the therapeutical value of these alkaloids had been established by the labours
»f the Chinchona Commission in 1868, indents were made on the Home Government for
supplies of these drugs; but the prices charged in the case of chinchonidine and quini- -
dine were actually higher than the current rates for sulphate of quinine; and when the

factg

The price of sulphate of quinine, according to the latest quotations, was somewhat in excess of this figure,
‘ (Initialled) W.R. C.
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 troucht to the notice of the head of the medical department, he, in the
facts el bmufl-:lment, declined to send requisitions for the alkaloids which were not so
well known or established in reputation as quinine. The prices of the
Rs o ooval alkaloids, in 1868, are quoted in the margin, on the authority of

3 » - -
- fmlb' 26 the Medical Examiner of Accounts; and it will be seen that no advantage

interests of Gov

inidine -~ . ' . .
(cl}‘:il:c}wnidine - 7 40 could accrue to Government, except in the case of chinchonine, from
chinchonine - - » 12 purchasing the alkaloids, which, it was hoped, would prove cheap

. substitutes for quinine.

29. The sudden raizing of the prices of chinchona alkaloids had the effect of com-
pletely wrresting the demand for them by Indian medical officers, especially considering
the cheapness of quinine at that period, and the manufacturers are themselves to blame
for this result. Had they been content to keep the prices of hitherto uunsaleable com-
modities in due proportion to the cost of quinine, there would have been a steady and
continuous demand from India for the cheaper alkaloids; but they appear to have gone
on the principle of “killing the goose that laid the golden eggs,” and they succeeded
temporarily in arresting the use of these medicines by putting prohibitive prices ujpon
them. Subsequently, however, the manufacturers have scen fit to diminish the price of
sulphate of chinchonidine by 100 per cent. of the charge made in 1868, so that if the
price remains at about the present quotations of 40s. per 1b., there is reason to suppose
that the Indian Government might very largely avail itself of this cheap and cHlicacious
alkaloid, in substitution of the more expensive sulphate of quinine.

30. The difficulty in assigning any commercial value to the amorphous alkaloids pro-
duced on the Nilgiri estates lies in the fact (1) of their uncertain composition, and (2) the
varylag proportions of quinine, chinchonidine, and chinchonine contained in them.
From some specimens Mr. Broughton has obtained 45 per cent. of mixed crystalline
sulphates of quinine and chinchonidine, while other specimens have yielded from 60 to 70
per cent. of crystalline sulphates. If we assume that the rough impure amorphous
alkaloids contain, on the average, in-five parts, one of erystallisable quinine, two of
chinchonidine, one of chinchonine, and one of unecrystallisable residue, we should have, in
445 1bs. of mixed alkaloids, as follows :—

£ s d

89 Ibs. quinine, reckoned as sulphate (about 117 Ibs.),
at 130s. - - - - - - - - 760 10 -
89 1bs. chinchonine (117 1bs. sulphate), at 30s. - - 133 10 -

178 lbs: chinchionidine, or 243 lbs. of sulphate, at 50s. - 589 10 -~
89 lbs. of uncrystallisable residue (nominal value) - - —

. Total commercial Value - - - £.i 1,483 10 -

f; o 1;)he commercial value of the mixed alkaloids, therefore, even nssuming the most
avourable calculations of thejr proportions and quantities, is seen to be less than one-half

‘ghe value of the raw mmaterial and maunufacturing charges, the value being less than
»900L, and the cost rather above 3,0001,

is ?,zl'_yl\lg: gomu‘dl 1‘01(%5. out hopes that the sulphate of chinchonidine—an alkaloid which
to sell in t 17sycgf§(tlf(ze;' fn the red barks grown in }mha——may in 1ime be produc?d_ S0 a8
known and ~certain\ ‘)‘ Or one rupee per ounce. We have no doubt that a medicine of
form, and ap én‘qi](:;npozvxtmu such as this is, 1'esemblmg.sqlphatg of quinine 1n taste,
amorphous all?al‘oi‘ds < ,1“. Ol“]d -be lI“'CfCl'l'(‘!d by the majority of practitioners to the
pliysical resemb]nnce, t(:‘tilc} are a vays varying in composition, and which have no
g to present riees f“’ f’rdm‘“){ Q_Um_mC-Salt‘s. We have already shown that, accord-
tilges . = prices (1 '1:1\\( maiterial, the Government can purchase nearly tl'.n‘ee
1¢ amouut of this salt for the cost of the same amount of rough mixed alkaloids;
and whxlg the price of chinchonidine remains low, according to the latest quotations, it is
abundanily clear that Government eannot continue to manufacture locally at a profit.

thffim{l ;}‘e]:nl?gf;??iﬁytcg(ﬁn \tlfe %?ts ?efore. us, we must not overlook the difﬁcglties
alkaloids of the bak G oy Alr. 'llo'ugr l‘ton.ln the preparation of the active febrifuge
4 1l ¢ ark. s original mstructions were, that he should, *through his
investigations, enable Her Majesty’s Government to arrive at a decision with resf)’ect to
the cheapest and best methad of preparing the febrifuge for use among the labouring
classes of the natives of India, and for the use of hospitals and troops in India.” °

34. In his letter, dated Ist December 1873, My, Broughton has entered most fully into
the details of kis process of ianufacture of the amorphous alkaloids, We need not repeat
the details of procedure in this place. It is sufficient to record that the manufacture it
so conducted that no single process in it admits of simplification. The process has beer:
designed throughout to suit the circumstances of the country, where the appliances are
neces=arily rude and the labour unskilled.  With a more perfect laboratory, machinery,
and modern appliances, it is admitted that better results might have been attained, but at
1 cost scarcely commensurate with the outlay. Mr. Broughton’s arrangements for the

Jcoholic extraction of alkaloid from the lime-precipitate arc especially deserving of noti‘t_:e,
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or their simplicity, ingenuity, and efficiency. Samples of the exhausted lime'r)l'ecipitat;
vere tested, and found to be absolutely frec from alkaloid. The waste of alcohol is
‘heoretically nil, and practically no more than 3 per cent.

35. But, notwithstanding the obvious care and studied si.mpli'city in t}le appli:}nces used
or the extraction «f alkaloids, Mr. Broughton records, in his experience of the year
1872-73, that whereas he estimated by an:_tl'\'s‘is of samples that the ‘bark supplied to hiny
& that year would have yielded 538 1bs. of mixed amorphous alkaloids, the actual yicld
was only 3454 lbe,, or 35°6 per cent. Lelow the estimated amount ; in other words, ntore
than one-third of the total alkaloids contained in the bark were lost in th‘c process of ex-
iraction.  All manufacturers are practically aware of the ditliculty of obtaining, on a
arge seale, the same results as a small experimental a-nztlysm in the laboratory affords;
but the loss of more than one-third of the total alkaloids appears to us to be much too
aigh for profitable working. Owing to the reticence of commercial manufacturers of
puinine on all subjcets connected with the secrels of their trade, 1t is not practlcab}e to
state what the ordinary loss of alkaloid is, but there can be no doubt that there is an
appreciable less under the most favourable circumstances of manufacture,

36. The loss of alkaloid occurs in various ways. In the first place, from e¢xamination
of specimens of exhausted bark, it is certain that the whole of tlxq alk:ﬂoxd 18 not ex-
tracted in the various boilings. A specimen of spent bark examined for us by Mr.
Broughton yielded 008 per cent. of alkaloiq. Then, agz}in,.there is a slight %oss' in the
lime-precipitation, as the alkaloids are sparingly soluble in limewater. In grinding the
lime-precipitate and amorphous alkaloids, as finally precipitated after their cxtraction by
alcohol, there is a further loss 3 Lut probally the greater portion of the loss occurs from
the carclessness of the coolies in spilling the fresh bark, decoctions, precipitaies, &e.
Much of the loss is preventible, as we may briefly indicate.

(a.) Mr. Broughton has always dwelt upon the a(‘_lvanta'g‘es of operating upon green
Dark, as it is said to part more readily with its alkaloids. The Europcan manufacturers,
however, have neeessarily to operate on dried bark, which is reduced to a powder. In
the Neddivuttum factory the bark is put into the boilers, just as received from the estate,
in long strips, without any preliminary crushing. In practice, it is found that a small
portion of the alkaloid remains unextracted atter four or five boilings in dilute acid. It
ccems to us that, if fresh bark be used, it should be torn up or cx:ushed by assing it
through rollers with cog-tecth, so us to lacerate the cellular tissue of the bark,
and thus allow the acid to penetrate it more freely. If this were done, it seems probable
that more alkaloid would be extracted with fewer boilings, and with a smaller consump-

tion of {uel,

(b.) The mechanical arrangements for pressing the bark, and separating the dissolved
alkaloids from it, appear to us to be impe}fect, and capable of nnpgovem_erlt. An
apparatus, something on the principle of the cider press, as used in the West of England,
would probably be more effectual in squeezing the bark dry. .

(c.) In the arrangements for dissolving the alkalcids by‘ alcvholic percolation from the
lime-precipitate, there is unnecessary waste of heat. Each percolator is now fefi by a
separate fire, whereas by a system of flues one or two fires would supply heat for the
whole number.  Mr. Broughton alludes to the cost of fuel, and the difficulty of procuring

wood, but a re-arrangement of the heating apparatus would economise fuel and lessen

expense on this account.

(d.) Suitably constructed mills for grinding the lime'Dl‘ecipitgte'and amorphous alkaloid
would lessen waste. At present the common domestic grain-mill is used, and a good deal
of the finer particles of lime-precipitate and of the finally precipitated alkaloids fly off as
dust, which cannot be re-collected.

37. The various improvements suggested would cost money in t!le way of m'achinery
and skilled labour, and it is questionable }10w far the increased yle_ld of alkal_md wogld
compensate for the outlay ; but the experience of Iuropean manufacturers of alkaloids
seems to be in favour of great nicety of manipulation, aided by all the resources that
modern mechanical and chemical science can afford.

9

38. In recording the present failurc to manipulate our chinchona barks locally at a
profit, we must point out that Mr. Broughton has never been in the position that a com-
mercial manufacturer would have been in, had he undertaken the lvcal production of
alkaloids. Mr. Broughton has had no control over the quantity and quality of the bark
brought to the factory. He has had to work with small or large prunings, trunk bark,
bark of sickly or decayed trees, just as it has been convenient for the superintendent of
the plantations, exercising a due regurd_ for the conservancy of the estates, to supply. In
the early years of the plantations it is a necessary consequence that much of the bark
should be young, and of little value for manufacture. We are mt_ormed, however, that
by working the plantations on the mossing system, the proportion of trunk bark available
will very much exceed the amount of inferior prunings, and that in futu1:e there will be
no difficulty in supplying the factory with bark of a quality that is ordinarily used ir
European manufactories. The yield of alkaloid from green bark, in the four year
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' : S om 12 per cent. to *43, or nearly fourfold, This ix_wrmse
Oi- n.‘-arll&lf&cn:zle);{:?s ldnuc; ?T?}ilirto bett(g' quality of bark supplied, and probably in part,
:hz]eto ':hg moreyeﬁ'ectual methods of extracting the alkaloids. Mr. Broughton has
z‘u;'tzner had the disadvantage of being ().bliged to work up green !m’rk at certain seasons of
the vear only, and of working chiefly with the one species of barlk {(succirubra), which the
commercial manufacturers all allow to be the most difficult to work.

39, A commercial manufacturer, on the other hand, would always exercise the privi
Jete of selecting his bark, using only such qualiiies as experience and analysis would
indicate to yield a profitable result. e would distribute his operations so as to give
employment to his factory establishment throughout the year, and by these and other
measures he would seek to reduce the cost of production to a minbnum.  Axa matter of
fact, the laboratory establishment at Neddiv\.ntmn lms.ncver bc(:}\ wm‘kqd up to its full
power, partly owing to the inferior quality of the prunings su‘pphed, which give all the
Iabour aud expense attendinu the manipulation of the best _l):tl’xs? but )Vl}'h one fourth or
less results, and partly owing to the inability of the plantations, 1n their immature condi-
tion, to cupply enough bark to work up 200 Ibs. of alkaloid annually.

40, The manufacture of chinchona alkaloids for the whole civilised world is a moropoly
in the hands of about a dozen European firms. It 1s but reasonable to suppose that years
of practice in this particular business have given rise to improvcm}mxts n methm_l ol pro-
cedure, which, to a large extent, determine the question of profit or loss. It. is }11\({01‘-
stood that the metheds of working in quinine factories are seerets guarded with jealous
care. In the instance of one eminent British firm, we are informed that thc_ partuers are
under agreement never to admit a stranger to witness the process of mzmlufz}cmrc. ‘Mr.
H. J. Howard states that *the apparatus used is costly, and the staff !11§_§lxi)' paid ;.”
but this is the extent of the information he affords on the subject of manufacture, bt 1s
understood that the plant and machinery of the Messrs. Howard have cost upwards of:
100,0007, and it must be obvious that, with their great facilities fl'm' making the maost of
the bark they use, the rude and simple appliances of our loeal factory cannot possibly
compete.

41. Mr, Broughton’s method of working, however, has been published to the world In
all its details. His experimental manufacture has been initiated and pursued }111&01‘
many disadvantages peculiar to India. There has been no costly apparatus or highly-
trained staff, and the processes he has indicated may be pursued by almost any person of
moderate intelligence after a fow wecks of training,  The principal items of costoare t'hc
galaries of the superintendent and coolies.  All the ingredients used in the factory, with
the cxception of sulphuric acid and caustic soda, are obtained in the country, and the
cost of acid, seda, and alecohol scems to be small in coarparison with the waork flnno. The
one great disadvantage in local manufacture, according to past experience, ix the con-
siderable waste (amounting to more than one-third) of alkalowds known to _l)g present in
the barks. Ifurther experience and improved appliances will tend to diminish waste of
alkaloid, so that in time the theoretical and practical yields will probably more elosely
approximate. Considering all the difficulties of manufacture in this country, we do not
think the results have been altogether unsatisfactory, though, as we have already =hown,
the experiment has not been a conunercinl success.

42, From the report on manufacture of alkaloids in Java @in G. O., No. 55, ol T+th
Jasuary 1874), under the dircction of Mr. Moens, the quinologist of the Dutch Govern-
meunt, it is important to note that similar results to our own have been 1'u‘vnnlml. v s
stated that ““ the weight of alkaloid obtained each time was not in proportion to the real
bulk of the bark experimented upon;” and, further, “ we have not up to the present
time been able to declare that there was any profit in local manipulation of chinchona
refuse, and it is very doubtful whether we could work out good chinciicna bark \\:ilh
profit, as it h s up to the present commanded such high prices in 1‘:1‘11‘01)0 that, taking
fabour and expense of manipulating into account, we could not possibly produce more
value in alkaloids. Without an extensive and complete establishment, the fabrication of
alkaloids will certainly remain costly and defective, and this is the opinion alxo ot Dr.
Jobst, the great quinine manufacturer of Stuttgardt. French manufacturers also have
tried withount success to prepare alkaloids in America, at places producing chinchona, with
profit.”

43. The circumstances attending the French experiment in South America are not
accurately known to us; but we understand that Messrs. Delondre, the great French
manufacturers of quinine, some years ago sent out skilled assistants and ail neeaful
appliances to work up bark in the country. The experiment was not successful, hut we
Lave no data before us explaining the causes of failure. In Java thq result of attempts
to work up inferior barks was so unsatisfactory that the manufacturing operations lm\'le
been discontinued, partly, however, because the eight plantations are so distant from ig_:uj}l
other, that cight separate factory establishments would be necessary to work up the fresh

barks.
44. The Java reporter, however, adds, with reference to the manufacture of alkaloids

. : i ; ily prepared in
from the C. suecirubra : Rough mixed alkaloids will be much more easily prepa

ere [ rubr roau . H 1 y t that
S 1 1t not on b cause the SuCCllub d plOd ces a ]al ge (lll-ul“t 0 !
mass n Ind]d than h 3 y articl .
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article, but also because, up to the present time, this bark is the least inquired after in
the European market.” From this report we learn that the authorities in Java are giving
their attention to the cultivation of a species of C. colisaya, * which produces regularly
from 5 to 10 per cent. of pure quinine, which is also easily and perfectly separated ;” and
that they are not cultivatiug on a large scale species of barks whose chief yield is the
commerecially inferior alkaloids of chinchonidine and chinchonine.

45. In considering the question of continuisg the local production of rough alkaloids in
this country, we have to take into account the fact that the Govermnent plantations ‘on,
the Nilgiris alone contain upwards of half-a-million of trees of the red bark species, which
are valuable, not o much for their quinine-yiclding properties, as for their rapid produc-
tion of a bark yielding large per-centages of other alkaloids.  'While the present prices of
bark are maintained, we do not think that the inferior alkaloils can be possibly produced
in India at a profit; but all experts in such matters agree in thinking that present prices
cannot be maintained when the supply of crown and calisaya barks from India and Java
is sufficient in quantity to influence the home market. These barks, according to Mr.
Howurd and the Dutch authorities in Java, must, in future years, be the chief sources of
quinine. It must, therefore, remain an open question whether the manipulation of the
red barks should be conducted ‘in India, or by home manufacturers on Government
account. I, on account of the present high value of these barks in the home market,
Government may sce fit to suspend manufacturing operations in India, no harm will be
done.  Operations can be resumed whenever the prices of the raw material fall sufficiently
to discourage exportation and to make local manufacture expedient; and in the cou-
sideration of this question there is a point of some importance, bearing upon the cost of
bark for exportation. Mr. Broughton has in use all the buildings at Neddivuttum,
except a thatched shed, and unless these can be placed at the disposal of Mr. McIvor for
drying purposes, which Mr. Broughton says it is impossible to do so long as his process
is at work, other buildings for drying must be raised at a considerable cost.

46. The next subject before us is the medicinal value of the rough mixed alkaloids, as
supplied by Mr. Broughton to the Medical Store Department.

47. Carefully recorded trials of this preparation were made in 1869, and the results
ublished in the ¢ Madras Medical Journal ” by Mr. Cornish. These results were almost
wholly favourable to the use of the mixed alkaloids. The experiments were conducted
especially in localities which were noted for their fever-generating qualities. Again, in
his letter, No. 189, of 28th April 1874, Surgecon General Balfour gives the results of
1,882 cases of periodical fevers treated by the amorphous alkaloids in the Wynaad, Upper
Godavery, &c., and the conelusion he has come to is “that amorphous chlpcllonn alkal(nd_s
are a sure febrifuge, but little inferior to the Kuropean chinchona alkaloids,” and that if
the preparation supplied by Mr. Broughton ‘“can be sold at one rupee per ounce, or a
cheaper rate, it is extremely desirable that it should be manufactured in larger quan-
titiex.” (Unfortunately, there is no hope, while prices of bark continue as they are now,
that the alkaloids could be profitably sold at one rupee per ounce, the actual cost of pro-
duction in 1872-73 being nearly four rupees per ounce).

48, In our opinion there can be no reasonable doubt, apart from all prejudice and pre-
conceived opinions, that the amorphous a.lkaloids,. which contain al} the active {ebrlfuge
principles present in chinchona-barks, are efficacious and useful in hospital and dis-
pensary practice, quite equal, in the great majority of cases, to the purified chn_xchoqa-_
salts supplied to us by home manufacturers; but for many reasons we believe their chief
employment must be limited to public hospitals and charities, and that the preparation is
one that will take a long time before the native public will estimate at its true value.

49. The preparation is sent into our store depOts in the form of a yellowish-buff or
brown powder, in no way resembling the quinine-salts of commerce. [t differs also in
taste and in ready solubility, and although these are minor objections to the use of a cheap
febrifuge (if onc can be prepared) in hospitals or public institutions, they are objections
of a nature to interfere very seriously with the popularity of the remedy amongst the
native public who buy for themselves.

50. In the judgment of the medical profession the great objections to the use of the
mixed alkaloids will be the uncertain composition of the mixture. If, for instance, the
bark used in the manufacture is rich is quinine, the amorphous alkaloids will consist
chiefly of it; but if chinchonidine or chinchonine predominate, then the mixture -will
partake most largely of the qualities of those alkaloids. 'There is mo stability in the
preparation, because the barks sent into the factory ave constantly varying in their
alkaloidal value. This might, to some extent, be obviated by working regularly with the
better quality of the red trunk bark, in which the proportions of alkaloid are more
constant; but the objection as it stands is not a mere fanciful one. A specimen of
crystalline sulphates in Mr. Broughton’s laboratory, when tested for quinine, showed
that alkaloid to be entirely alsent. Other specimens of amorphous alkaloid showed
quinine to be present in fair amount; but it is obvious that a preparation which is
constantly varying in regard to the relative proportions of the several alkaloids is not of
a character to inspire confidence on the part of prescribers. Medica! officers in Indig as
a rule, do not question the therapeutical value of the chinchona alkaloids :Lllied, to
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quinine ; but they have a preference for knowing the exact composition of any mixture
of the alkaloids.

51. And as regards the native public, for whose special benefit a cheap form of fcbrifuge
is desiderated, we must bear in mind the fact that sulphate of quinine i3 a medicine which
is known and finds a eale in every bazaar in the country. The people have every con
fidence in_the crystalline salts of quinine; but it seems extremely unlikely, with' their
fangies and prejudices, that the brown-looking powder of the rough mixed alkaloids will
ever be regarded as identical with the quinine of which they have had experience,

Fancies and tastes are all-powerful in regard to therapeutical preparations, and
when the native public are concerned these fancies and tastes cannot be overlooked. -

52. The name given to the mixed alkaluids by the late head of the Medical Department,
Dr. W. McKenzie, C.B., has been o})jccted to in the public papers, and with some show
of reason. The term ** amo_rphous quinine” might have Jed some persons unacquainted with
the nature of the preparation to suppose that the mix{ure consisted entirely of quinine in
an amorp.housg state. DBut in regard to the actual nature of the preparation therc has
been no disguise or concealment. The term amorphons chinchona alkaloids” would, no

doubt, have more correctly described its compositio i be 80 i
> . . n, though it would not be so readil
understood by the natives of India. P ’ ° y

_ 63. Government are prob_ably aware that the alkaloid ¢ quinize” was discovered only
in the year 1820, and that for }50 Years prior to this date the chinchona barks in their
2atqral state were emp}oyed in Europe for the cure of fever. In 1845 the alkaloid
chinchonidine ” was dlscovgrgd, and in 1849 ¢ quinidine.” Up to the years 1853 or
1854, alﬁl the gulphates gf qumire of commerce consisted of the mixed alkaloids, just as
the:y.ex:sted in thp various barks., ‘The tests now employed to ascertain the purity of
quinine only came into use on .the publication of a new BritisK Pharmacopeiain 1854. The
iram.el_'s of the Pharnqacopm}a. at this period had no experience of the therapeutical
qualities of the alkaloids quinidine, chinchonidine, and chinchonine; and they adopted
tests for the quinine of commerce which virtually compelled the manufacturers to separate
them at great labgur and expense, and with the result of enormous waste ol febrifuge
material, This Aaction of the framers of the Pharmaco )eeia has tended more than anything
else to the maintenance of high prices of quinine, because the manufacturers have ha
throw:n back upon their hands enormous quantities of alkaloids (almost identical in
chemical constitution and behaviour with quinine), which, being repudiated as unauthorised

or qnsanctlonefl by the Pharmacopeia, become, in n great measure, unsaleable to the
medical profession.

54. It will scarcely be credited that the last edition of the British Pharmacopaia (1867),
while giving a whol!y impracticable formula for the manufacture of sulphate of quinine,
and tests to ascertain the purity of that salt and its freedom from the other nlknloids, is
altogether silent in regard to the mode of preparation or uses of quinidine, chinchonidine, or
chinchonine, The medical profession, in fact, to this day have no authority or sanction
to employ thesc alkaloids. But since the official issue of the last edition of the British

harmac?poem,_ there has been accumulated in India such a mass of evidence bearing on
the question of the therapeutical value of these alkaloids that their official admission into
the authorised code of remedial agents is merely a question of time. Already, according
to Mr. Howard, the salts of chinchonidine are making their way in the estimation of the
profession, and especially for hospital use, and, being only half the price of quinine, are
in demand. We understand, moreover, that a large foreign firm intend, in future, to
pmnufacture mixed sulphates of chinchona alkaloids in the proportion in which they exist
in bark 3 and we have no doubt that the more clearly this question of the therapeutical
value of the mixed alkalvids is understood by the medical profession, the sooner will they
demand to be supplied with the febrifuge alkaloids in the proportion that they have been
combined in the barks by nature, and the more determinedly will they risk the pedantic
cfforts ef the compilers of the Pharmacopeia to deprive them of a plentiful supply of one
of the most valuable febrifuges the world has ever produced.

55. The evil of this attempt to separate the associated alkaloids from quinine is not so
apparant 1n countries where the tests for quinine are well understood; but it has had the
effect of throwing upon manufacturers’ hands a great quantity of alkaloid that is practi-
cally unsale?,ble, and therefore unused. Honest manufacturers, who know the worth of
these alkaloids, qall th.em by their proper names, and endeavour to induce medical men
to pronounce dlspassmna}tely on their merits; but there are other producers not so
gerupulous, and the f reign markets of India and China are occasionally flooded with
something that professes to be ¢ quinie sulphas,” but which, in some cases, is a salt of
chinchonine, and in others no chinchona alkaloid at all. Only a few m’onths ago &
medical man in Madras made a public complaint that, having preseribed quinine for a

atient, he found that the mixture dispensed on his prescription by one of the best
druggists in the town contained no quinine, and that the druggist’s stock of « quinine ”
consisted entirely of a salt of ¢ chinchonine.”

56. Indian experience has sufficiently demonstrated that there iy nothing in the thera-
peutical or physiological action of the various chinchona alkaloids to Justify the framers of

the

CHINCHONA CULTIVATION IN INDIA. 181

the British Pharmacopeia in insisting upon the separation of quinine, and its preparation in
a condition of purity. By this grave error, during the past twenty years the consum{)-
tion of quinine has been limited, while thousands of pounds of associated alkaloids, equally
valuable in a remedial sense, have bLeen wasted, and the world at large has suffered, and
none but a few unscrupulous manufacturers and dealers have benefited by the
waste. The whole of the Indian evidence on the use of the associated alkaloids should
be officially laid before the Royal College of Physicians of London, with a request that
the influence of that august body may be brought to bear to obtain a recognition of mixed
chinchona alkaloids as a pharmacopeetal preparation. These several chinchona alkaloids »
may be isolated as chemical curiosities; but for real practical therapeutics, the experience
of the profession from the year 1820 to 1854, and the Indian experience of the value of
the separated alkaloids, all testify that the labour and expense incurred in such separation
is unnecessary, and only calculated to keep up the prices of remedies which the philan-
thropist would desire to cheapen for the benefit of the whole human race.

57. While, therefore, in the public service of this country there is no necessity to incur
expense in the isolation of chinchona alkaloids, it must be borne in mind that the public
(apart from the mgdical professxo_n) havq become so accustomed to the use of erstalline
preparations of chinchona alkaluid that it would be a work of time to popularise a pre-
paration of them which stops short of the crystalline form,

58. In our opinion, if local manufacture is to be carried on at all, an attempt should be
made to obtain crystalline salts of chinchona alkaloids. For the public service these salts
need not be “bleached,” as the commercial manufacturers issue them; but we are certain
that the medical officers of the Government establishments would prefer to use mixed
sulphates to the present amorphous ])U}vder. _Any uncrystallisable residue in this
manufacture might be usefully employed in hospital practice for the treatment of mild
fevers, or as a tonic. Mr. Broughton 18 doulgtful \.vhether the preparation of the mixed
sulphates could be economically conduqted in this country. .He would require some
addition to his manufacturing plant, and in regard to this question, generally, he will be
requested to state his views for the information of Govelznment. _We are of opinion that,.
if it be determined to try experimentally ‘the production of rplxed crystalline salts of
chinchona alkaloids, the inferior bark suited only to drugglst§’ use should not be
worked, but that the factory should be supplied with the best quality of red bark for this

object.

.]59. The manufacturing operations during 1873-74 have not been so_satisfactory as in
the former year. The :\morphoug alkaloids, when sent into the medl.c.al stores, were
found to caKe and run into a sticky mass, so that it could not be utilised, except by
golution in an acid. The cause, Mr. Broughton explains, Was an error in munuchture.
o obviate waste of alkaloid, he adopted the plan of concentrating the bark-decoctions to
one-sixth of their bulk before adding lxm.e to precipitate the alkaloid. In tl.us process of
concentration the decoctions were boiled in the copper boilers, and, as the fluid evaporated,
some portions of alkaloid caked or collected at the bottom of the boiler, and became over-
heated, and changed in its constitution eo as to become unerystallisable. The error has
been rectified by stopping the concentration of the fluids at one-third of t.helr original
bulk, but much of the product of the year 1873-74 has been changed in form, and
Mr. Broughton has proposed to issue the quantity thus deteriorated in solution. As, how-
ever, this mode of dealing with the product would most likely shake the confidence of
medical officers in the value of amorphous alkaloids, the Sanitary Commissioner suggests
that Mr. Broughton had better be instructed to recover all the crystalline alkaloid he can
get from the mass now in the factory, and issue it as “ unbleached sulphate,” rather than
:ttempt to induce medical officers to use it in solution. Some loss is unavoidable, but as
it scems probable that the concentrated solution proposed by Mr. Broughton would
remain to ornament provincial dispensary shelves, we think it more to the a.dvaptage of
the public service that the product should be sent out in such a form that medical men
will have no hesitation in using it.

80. We have now expressed our views in regard to the two questions submitted for our
opirion ; but before concluding this report it is necessary that we should refer to the
original estimates of the cost of local production of alkaloids, to show how the Govern-
ment has been led to believe that a cheap alkaloidal febrifuge for the people of this country
was possible.

61. In Government Order, No. 249, of 7th February 1871, Mr. Broughton gave esti-
mates of the yearly expenses for the local production of 800 1bs. of mixed alkaloids, and
the information then afforded led Government to believe that the rough mixed alkaloids
could be produced for about one rupee per ounce. On referring to this estimate, however,
we find that Mr. Broughten, us far as his actual results are concerned, has been quite
within the limits of cost there assigned, except in regard to one important particular,”
i.e., the value of the bark.

62. With regard to the value of the bark, Mr. Broughton stated: I am informed by
Mr. McIvor that the cost on the spot of red bark will range from 4d.to6d.alb. I
adopt the higher price in the estimate, and reckon its mesn yield at the low one of
4 per cent.”, With these data Mr. Broughton estimated that one ‘pound of alkaloid

279. Aa might
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might be produced for Rs. 14. 6. 7, or, addine 5 per cent. on cost of plant, for about
16 rupees a lb. °

63. We have examined Mr. Meclvor, with a view of learning how he arrived at the
opinion that dry bark delivered on the spot would only cost Government from 4 d. to 6 d.
per Ib.  He explains that his estimate of cost of production had reference only to the
expenses of cultivation and collection ; that he did not take into account the original
~outlay incurred by Government in planting the estates; and that he is not prepared to

¥estate what the actual cost of production is, including cvery source of outlay. It is clear,
therefore, that the original estimate on which Government hoped to be able to manufac-
ture a cheap febrifuge was an erroncous one,

64. It will b_e observed that instead of debiting the factory with 6 . per 1b. all round
for bark supplied, we have adopted that rate (?n]y for inferior branch bark, and have
charged the present net value of 2 s. for the trunk-bark. This, in regard to about three-
fourthg of the outturn of alkaloid, shows a ratio of 300 per cent. for raw material above
the price originally estimated. The average yield of the bark supplied was also less
than the estimated 4 per cent. Under these circumstances, it is sufficiently obvious why
the actual cost of the alkaloid should be nearer four rupees than one rupee per ounce.

65. The-wews expressed by the Secretary of State have throughout becn clear and
consistent in regard to the Government experiment of chinchona culture—i, e., that it was
“not to be regarded as a mere mercantile venture, but that the more important result of
aﬁ'or‘dmg an abundant gy ply of febrifuge for Her Majesty’s Indian subjects was to be
considered paramount, ]Eater expressions of opinion of the local Government would scem

to indicate that the commerc; i " pri
b cial aspects of g ecarded as of primar
importance. P the experiment are reg 1 y

66. Combinations of business and philanthropy are rarely successful, and, in regard to
the supply of a cheap febrifuge to the people of India, this can only be possible when the
raw material for alkaloid manufacture shall be so abundantly produced as to diminish its
commercial value. The question of local manufacture of alkaloids is one of no permanent
Importance, because, so long as barks yield high prices, the more economical processes and
better appliances of home manufacturers will enable them to compete successfully with
local manufacturers. The value of raw material in the open market must always deter-
u1ne the cost of chinchona alkaloids,

67. There is one subject beyond the limits of our instructions on which we desire to
offer a few remarks. In the course of our examination of the Government plantatiodas
N ed.dlvuttum we were much struck with the robust growth, as compared with estab!;
species of the same age, and exposed to similar conditions of soil and climate, of ..«

(Esation. Plants, such as we describe in a young i

seedlings resulting from hybri
tation of C succirubra, had attained double the height and lateral expansion of the young
red barks{ and gave every indication of robust health and great vigour of constitution.
The hybridisation of the several species of chinchona is, perhaps, the most interesting and
promising feature in connection with this great experiment. [In their native country it is
well known the various species of chinchonz flourish in different localities hundreds or
even thousands of miles apart, where the opportunities of cross-fertilisation of the flowers
arc rare or wanting. But in the Government plantations we have growing side by side
the grey barks of eru, the crown barks of Condaminea, the Calisayas of Bolivia, and

the red bark‘s of Loxa, and the result is now seen in the different habits and characteristics
of the seedling plants raised on the estates.

68. Thp fact of the readiness of the various species of chinchona to receive tertilisation
from a neighbouring plant is now abundantly proved, and we would desire
suggestions for consideration, showing how tﬂis natural peculiarity of the
utihsed in the artificial production of new varieties that shall be superior to wiy
at present possess in perfect adaptation to our soil and climate an in alkaloid-)
properties.  The field of inquiry we refer to is one of vast proportions, and will reqy

to be pursued patiently Perhaps for many years to come ; but anyone acquainted with tHE%

results of scientific horticulture ag applied to the specific improvement of particular
plants must be well aware that the judicious crossing and selection of the various species
offers the greatest promise of eventual success, and that by patiently SHllowing this path
Government may be enabled to produce a chinchona plant that shall'be perfectly fitted to
supply the population with the greatest quantity of febrifuge in the legst possible lapse
of time.

69. Mr. McIvor some years ago showed the importance of this phenomenon of hybri-

+ disation, and indicated the directlg;)n in which it might lea.d.. Mr., }I)Srouorhton also, i;‘: his
contribution to the Linnzan Society, has shown that the chinchong arebdimorphous, and
are preferentially impregnated from separate trees. We now learn from Mr. Molvor
that he has raised seedlings from artificially-fertilised seeds, and that he hog crossed the
Calisayas with robust hybrid species. The extraordinary yield of alkaloiq of the C. A ngus-
tifolia Pubescens and some other varieties of seedlmﬁrs show the direction in which the
qure experimental culture of the Government may be profitably turned. But we would
advise
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advise that the whole question of artificial hybridisation of promising species should be -
carefully worked out by the Superintendent and Quinologist in intimate communication.

70. Every distinct variety of plant should be noted by the Superintendent, and exa-
mined in different stages of its growth by the Quinologist, and the results recorded ; and
a carcful public record should also be kept of every experiment in cross-fertilisation. The
original instructions of the Secretary of State that the superintendent of the plantations
and the Government Quinologist should work together in intimate communication canne.
be too strongly insisted upon, as regards all the great scientific questions conunected with®
the improvement of the chinchonz ?'or yield of alkaloid. _We regret to observe that there
is not at present that cordiality and harmony in the working of these public officials (both
eminent in their several spheres) which we think conducive to the best interests of
Government; and we notice the subject simply because we are anxious that these gentle-
men should, in the interests of the State, unite to shed new lustre on their scientific repu-
tations by a patient and tborough investigatiqn of the qualities of artificially or naturally
produced new varieties of the febrifuge-yielding plants,

71. In conclusion, we may briefly summarise the main results of our inquiry :-—

(1.) The cost-price of mixed alkaloid issued by Mr. Broughton for use in the Medical
Department, compared with current prices of bark, is somewhat in excess of the present
price of sulphate of quinine, more than double the cost of sulphate of chinchonidine, and
rather more than four times the cost of sulphate of chinchonine. The calculations do not
include any portion of the salary of the Government Quinologist.

(2.) The original estimates on which Government commenced manufacturing operations
were fallacious as regards the value of the raw material used. The cost to Goverment
of dry bark was assumed at 6 d. per lb. without any foundation in fact.

(3.) The results of manufacture show a progressive improvement in yield of alkaloid up
to the end of 1872-73. (The results for 1873-74 have, to some extent, been vitiated by
an error in the manufacturing arrangements, since detected and rectified.)

(4.) There is still a considerable difference between the estimated and actual yicld of
alkaloids (more than one-third). :

(5.) The processes of manufactur.e are simple, and the applianceg rough, Better
results may be anticipated with modifications suggested, and by working with a better
quality of bark.

(6.) Asregards the medicinal value of the amorphous alkaloids, there is ample tes-
timony in favour of their efficacy in curing fevers; but the remedy being in strange and
novel form is more adapted for hospitals and public institutions than for sale to the native
public, who are already familiar with the properties and appearance of quinine-salts
manufactured in Europe.

(7.) The manufacture, it is suggested, should be carried one stage further (to the pro-
duction of crystalline sulphates), if it is thought desirable in the present condition of the
bark market to continue local operations.

(8.) The hybridisation of - species of chinchona is a phenomenon that brings us to the
threshold of a new department of inquiry and research, which' might be profitably entered
upon by the scientific officers entrusted by Government with the progress of the experi-
mental culture of the chinchonas.

(9.) The cordial co-operation of these public officials is essential to successful issues.

Enclosure 8, in No. 40.
MiNuTE by the Honourable J. D. Sim, c.s.1.

IN his letter, dated 14th March last, No. 22, the Commissioner of the Neilgherries
drew the attention of Government to the fact that some branch crown-})ark, which h
been considered not worth working up in the Neilgherry Factory, and which Mr. Brough-
ton had deprecated sending to England as likely to injure the reputation of Neilgherry
barkdin the home market, had there realised prices ranging from 2s.to 3s. 6d. per
pound.

2. This naturally suggested doubts as to the working of the factory; and, as the best
means of arriving at a satis{actory conclusion on so important a point, the Government
deputed the Sanitary Commissioner, Mr. Cornish, and the Commissioner of the Neil-
gherries, Mr. Cockerell, to investigate the subject on Mr. Broughton’s return from leave,

smad to report specially on the cost and the medicinal value of the * amorphous quinine”
sanufactured by that gentleman. .

3. The Committee met at Qotacamund last month, visited the factory at Neddivutt
. g um
and examined Mr. Broughton and Mr. McIvor, The result of theili"y inquiries is con-
tained in the report now before us. '

279. . Bs 4. The
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4. The committee show clearly that, on the most. favourable calculation, we are payin
twice as much for our “ amorphous quinine ” as it is worth. The 445 lbs. manufacture
in 1871-72 and 1872-73 cost us about 3,000/, and are worth 1,5.00 l The results of
1873-74 are not given; and in the current year, as we know, a mistake in one of the
processes has led to the loss of a considerable quantity.

5. But not only is the cost of manufacture-thus exces§ive, but tht_e article produced is

of inferior quality. Of the efficacy of- the mixed alkaloids as a febrifuge there can be no

o doubt, but the drug as prepared and issued is of uncertain composition : sometimes it is
rich in quinine, at others chinchonidine and chinchonine predominate. This is obviously a
very serious objection, and the form in which the preparation is issued is also inconvenient.

6. Under these circumstances, it is obvious that the manufacture should at once be
abandoned. There seems scarcely any reason to expect any material . improvement to
compensate for the great waste of alkaloids, or to render it desirable for the Government
to establish a public manufactory. Similar attempts have failed in Java and America,
and the Government may well leave the matter to private agency. Should circumstances
hereafter render it desirable to revive the attempt to manufacture, this can easily be
done; meanwhile, by closing the experiment a considerable saving will be effected, and
new buildings need not be constructed at Neddivuttum, as otherwise they must be, for
drying the bark as harvested.

7. Mr. Broughton has now formally resigned his appointment, in terms and on grounds
that would have necessitated its acceptance, even if his manufacture had been a success,
instead of a failure. Mr. Broughton’s qualifications as an analytical chemist are un-
doubtedly of a high order, but his usefulness as a public officer has been marred by his
lack of other necessary qualifications. By the Government he has uniformly been treated
w1.th the utmost consideration, and no one can read the report of the Commissioners
without seeing that, so far from having any bias against him, the reverse is really the
case. Mz. Broughton, however, cannot brook even an honest difference of opinion, or the
slightest semblance of authority over him, and I am driven to the conclusion that his use~
fulness to the Government has ceased.

8. I do not think there is any necessity now for a chemist, certainly not for such a heavy
expenditure as Mr. Broughton’s employment entails. The whole of our bark will now
be sent to the Secretary of State, and samples can be selected at the India Office from
each consignment as well as sent from hence, and arrangements might be effected with Mr.
Howard and Dr, De Vrij for the analysis of these at considerably less cost than the em-
ployment of a chemist in this country will entail, while we shall have the advantage of
analysis by two independent individuals, I should deprecate Mr. Broughton having any-

thing to do with our bark, his animus against both commissioner and supcrintendent
being self-cvident.

9. Mr. Broughton has been allowed such independence that we do not know what work
he has on hand.  He should be informed that no further manufacture is to be undertaken,
and he should be desired to state what other work he is engaged upon, when it will be
finished, and whether he wishes to leave before his six months’ notice expires. The fac-
tory buildings should all be made over to the commissioner, and the bungalow now oc-
cupied by Mr. Broughton should he constituted the residence of the Superintendent of the

Government Gardens, whose present dwelling is very inconveniently situated, and neceds
repalr and enlargement,

'tllo. The Commissioner must be instructed to send the whole of the bark to England,
With samples, and the fullest information regarding each consignment.

H(}\ia r\(?1"63 mul?t now ask the Secretary of State t6 endeavour to arrange with Messrs.
chonidis or olt }:ar suitable persons for the manufacture from our Succirubra bark of chin-
o romid, ¢ sulphates for use in this country, as suggested by Mr. Howard a short while
€05 or; as suggested by Mr. Cornish, a combination of the different alkaloids.

12, ¥ g .
repast Ve must request the Secretary of State’s attention to paragraphs 53-57 of the

13. The superintendent of the plantations has paid due attention to the raising of new
species by hybridising, and it is in this direction that, in my judgment, any extension of our

operations should be carried on. In the annual report special notice should be made of
Dew varieties.

4. The committee properly attach great importance to cordial co-operation between
the superintendent of the plantations and the quinologist. The only way to attain this
* Very necessary and desirable object is to restrict each to his own special work; the quino-
logist should “no more be allowed to meddle with purely horticultural matters than the

" superintendent with the operations of the factory. There was no lack of harmony until

Mr, Broughton went out of his way to assail Mr. McIvor on the question of coppicing
versus mossing.

19 December 1874.

“equal to that of the
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(No. 130.)
MiNuTE by His Excellency the Commander in Chief.

THE report by the Commissioner of the Nilgiris and the Sanitary Commissioner
on their inquiry into the working of the Neddivuttum Factory, and on the medicinal
value of its products is most exhaustive, and places these matters before us in the clearest
light. :

2. The Hon. J. D. Sim’s Minute touches upon every point of interest, and I have
nothing to do but to express entire concurrence in the views he expresses.

3. The thanks of Government should, I think, be offered to Mr. Cockerell and Mr.
Cornish for their very able and impartial report.

4. As regards Mr. Broughton, we can have no hesitation in accepting the resignation
he tenders 1n such uncourteous terms.

20 December 1874.

«  (No. 131)
MinurE by His Excellency the Governor.

Tuis well-considered and ecxhaustive report shows conclusively that the manutacture
of ¢ amorphous quinine” in this Presidency is carried on at a very serious loss to the
public revenue ; that we might have imported for use in this country an amount, fully
‘ amorphous quinine” which we have manufactured, of an article
which is, for all practical purposes, very far superior to it, and at a rather less cost. And
this, although the salary of the  quinologist,” which is a very serious item in the expense
of our manufacture, has been excluded from the estimate of that expense, nor does it
appear that there is any prospect, such as can .safely be relied upon, of material improve-
ment in this respect. To continue the experiment would, I have little doubt, lead only
to a still further waste of public money ; and I would order the immediate suspension of
the manufacturing operations, the buildings being utilised, and machinery disposed of to
the best advantage. Mr. Broughton’s resignation must be accepted; and the question
must be decided in what manner he is to be replaced. 1t is evident that, with the sup-
pression of the manufacture, the necessity for the a{)pointment of a highly-paid official
will no longer exist; and, for my own part, I should suppose that, for the future, func-
tions, in the nature of those of a “ quinologist,” are altogether unnecessary., The pro-

erties and value of the various barks are now known ; and what we have to do for the
¥uture is to send the produce of our plantations home for manipulation there in the best
condition which may be consistent with remunerative production. The papers must, of
course, be sent to the Secretary of State, and, until we receive his instructions, no irre-
vocable action can be taken in the matter. I trust that the result will be that this branch
of commerce into which, setting aside general principles, Government has entered, will
be in no further danger of financial failure.

24 December 1874.

(No. 132.)
Mi~uTk by the Hon. . Robinson, c.s.1.

THE report is exhaustive and conclusive ; but I think that these papers should go to
the Secretary of State before we finally decide to abandon local manufacture. see,
too, that in Bengal they are about to try local manufacture, and the result of our experi
ment should be communicated to that Government.

I fear that there is nothing for it but to accept the notice of resignation on the part of
Mr. Broughton, but I greatly regret it. At the same time, I do not think that we
should be without independent local chemical advice in the matter of the chinchona
experiment. Possibly, we might utilise the quinologist of Bengal (Mr. Wood).

2. The thanks of Government are due to the Commissioner and Dr. Cornish_

3. I agree to the arrangement proposed by Mr. Sim in regard to the house in the
gardens. :

. 27 December 1874,

ORDER of the Madrds Government thereon, 11 February 1875.

IN his letter, dated 14th March last (No. 22), the Commissioner of the Nilgiris drew
the attention of Government to the fact that some branch crown bark, which had been
considered not worth working up in the N ilgiri Factory, and which Mr. Broughton had
deprecated sending to England as likely to injure the reputation of Nilgiri bark in the
home market, had there realised prices varying from 2s. to 8 s. 6 d. per pound.

279. , BB2 2. This
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2. This naturally suggested doubts as to the working of the factory; and, as the best
means of arriving at a satisfactory conclusion on so important a point, the Government
deputed the Sanitary Commissioner, Mr. Cornish, and the Commissioners of the Nilgiris,
Mr. Cockerell, to investigate the subject on Mr. Broughton’s return from leave, and
report specially on the cost and medicinal value of the amorphous quinine ” manufac-
tured by that gentleman.

3. The Committee accordingly having met, visited the factory at Neddivattum, and
eexamined Mr. Broughton and Mr. MclIvor, submit the result of their inquiries in the
report recorded above.

4. The committee show that, on the most favourable calculation, the Government are
paying twice as much for the “amorphous quinine” as it is worth. The 445 lbs. manu '
f:}c’;lét’}%d 71;1 1871-72 and 187(21—73 cost about 3,000, and are worth 1,500, The results
o ~74 are not given, and in the current year, as explained i i
processes has led to the loss of a considerable qzvlant’ity. : 2 & mistake in one of the

5. Further, not only is the cost of manufacture thus excessi i
) I } ] ‘ e excessive, but the article produced
is oé' inferior quality. Of the efficacy of the mixed alkaloids as a febrifuce thmlv)c can be
no doubt, but the drag, as prepared and issued, is of uncertain compositioan. Sometimes
it is rich in quinine; at others, chinchonidine and chinchonine predominate. This is

ObVlouSly a Very serious Objectlon and th f }1 h l) l)
3 € I0orm 1n wlllc t e reparat on 1 Sb‘le(l 18 a.lSO
101 18 1

6. Under tbese circumstances it is obvious that the manufacture should at once be
abandoned. There seems scarcely any reason to expect any material improvcme;xt to
compensate for the great waste of alkaloids, or to render it desirable for the Government to
egtabhsl; a publhc manufactory. ) Simi.lar attempts have failed in Java and America. Should
cxrgiumi an(;es hereafter render it desu*'able to revive the attempt to manufacture, this can
easily be done. Meanwhile, by closing the experiment, a considerable saving will be

effected, and buildi : .
ef harve’:sted. new buildings need not be constructed at Neddivuttum for drying the bark

ﬁp7}.1isMpr]'a]3§($§lh{)(;n1-lg?s‘nodwfmmauy resigned his appointment, and the question of filling
ol e will be x tlel:e 'O}Z; the decision of the Secretary of State. The Governor in
appointment ofp on | 1at, with the suppression of the manufacture the necessity for the
PP ountment ¢ bzrklso y-paid official will no longer exist; and as the properties and values
may be regarded as unncoosmry. e who ok ore poprs of those of a ¢ quinologist
e T . e whoie of the bark will now be sent to the Secre-

:?:ﬂ Z: si;z:t?, andhsamples can be selected at the India Office from each consirmme?ltc :s
rom hence, and arrangements effected with Mr. Howard and Dr. De \’Triz

i(();l;(ll:fya?‘zllfse}lsx tzfi'ltho'slgh::econ_ix;defa ly less cost than the employment of a chemist in this
oy il will also be the advantage of analysis by two independent

8. Mr. i :
and Le Wil]?r(l;gggz(;ﬁ-géﬂl be informed that no further manufacture is to be undertaken,
finished, and whothor ne o'.sfate what other work lie is engaged upon, when it will be
tory buildings will all ev“]s lels to leave before his six months’ notice expires. The fac-
now occupied by Mr B‘entua ly be made over to the Commissioner, and the bungalow
Y Mr. Droughton constituted the residence of the Superintendent of the

Government G
¢ ardens, whose pr. ing 1 'y i i i
repair and enlargement. present dwelling is very inconveniently situated and needs

9. The Commission i :
. er will be instructed, i i ;
fullest inf: . o structed, 1n sending the bark to England, to submit the
ormation regarding each consignment and s;mple. ° ’

10. The Secretar .
or other suitalc)ll'gtagsggss?te will be moved to endeavour to arrange with Messrs, Howard,
idine sulphates fcl))r o ; orht_he manu{acture from the N ilgirt succirubra bark of cinchon-
or, as suggested be M él this country, as suggested by Mr. Howard a short while ago
8g ¥ Mr. Cornish, a combination of the different alkaloids. =

11. The particul 3 )
and 4 3_57P0f ol ﬁzggtri.ntxon of the Secretary of State will be drawn to paragraphs 9

12. The superintenden
. t i i i isi
apecies by hy%))ridising, andOf the plantations has paid due attention to the raising of new

be carried on, In th it is in this direction that any extension of operations should
. € annual repg i 1 peration
13, The Committos ports special notice should be made of new varieties.

¢ I i ; :
the superintendent of tﬁ)eo;)z;ly attach great importance to cordial co-operation between

S tations and the quinologist ; {
on this point are necess e quinologist; but at present no further orders
. ar b . . . .
be again noticed. y. If the appointment of quinologist is revived, the subject will

14. The thanks of Go igsi
very lucid a s of O rzgl(;l;ﬁlent are due to the Commissioner and Mr. Cornish for their

15. The Government
¢ are not
allud;a1 to1in paragraph 65  Rovous
nchin ial § :
tre g upon the commercial interests involved in the cultivation of chinchona. To

prove that such culture could be mad '
I e profitabl i ithi
reach of the masses, were the chief objegts ai::xe;’a:nd fhen to briog the febrifuge withia
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— No. 41. —
(No. 3—Revenue.)

From the Government of Madras to the Secretary of State for India.

My Lord Marquis, Fort George, 24 March 1875.
WE have the honour to advise your Lordship of the transmission to the India
Office of 278 bales of chinchona bark from the Government Plantations on th&
Nilgiris, containing in all 28,659} lbs. nett. Of these, 172 bales were sent by
the 8.S. Cathay, which left this port on the 16th March 1875, and the remaining
106 bales will be forwarded by the S 8. AMalwa, which leaves on the 29th idem.

2. The papers on the subject, including Mr. McIvor’s detailed invoice for the Proceedings of
S Government, 24th

278 bales and Bill of Lading for the 172 bales sent by the Cathay, are herewith

forwarded.
2. Your Lordship will perceive that the freight is to be paid in England.

We have, &ec.
(signed Hobart, &c.

From the Superintendent, Government Chinchona Plantations, to the Acting Commissioner
of the Nilgiris, dated Ootacamund, 9th March 1875.

I HAVE the honour to inform you that, with the approval of the Commissioner, I have
despatched to Mr. J. H. DeSalis, the Agentof the P. & O. S. N. Company,
Madras, 278 bales of chinchona bark, containing 28,6594 lbs. net,* as per
details in the invoice enclosed. This bark is consigned to the Secretary of  Mossed
State for India, and will leave Madras by the Cathay on the 15th instant.  Renewed
To aveid delay I have asked Mr. DeSalis to forward the Bill of Lading  Unmossed red
direct to the Sccretary to (Government, Revenue Department, Madras, for %{:ﬁ:ged »
transmission to the Secretary of State for India, and to effect an insurance 7
on the bark for 4,000 /. The freight, at the rate of 2 1. 5s. per ton of fifty
cubic feet, to be paid in England. _

~- No. 42. —

REPORT on the Number, Distribution, and condition of Chinchona Plants on the
Nilgiris for the Half Year ending 31st January 1875.

No. No. Value per.lb.
of Botanical Names. Commercial Names, of Plants of dry Bark in the
Species. : London Market.
s d. s. d.
1 | C. Succirubra - - - - | Red bark - -|1,215963 | 2 G to8 9
2 | C. Calisaya - - - -
C. Calisaya var. Frutex - - }Yellow bark - - 548811 2 1 ,, 9 -
.| C. Calisaya var Vera - -
38 | C. Officinalis - - - - . — — -
C. Officinalis var Condamenia - | Original loxa bark - | 1,183,150 | 210 , 7 -
C. Officinalis var. Bonplandiana | Select crown bark - 87,509 | 210 , 7 ~
C. Officinalis var Crispa - - | Fine crown bark - 4,355 | 210 , 5 6
4 | C. Lancifolia - - - - | Pitayo bark ~ - 2791 1 8 , 210
6 | C.Nitda- - - - - Genuine grey bark - 2786 ) 1 8 , 2 9
6 | C.species without name - - | Fine grey bark - 8500 1 8 , 210
7 | C. Mierantha - - - - | Greybark - - 46,730 | 1 8 , 2 9
8 | C.Peruviena - - - - | Finest grey bark - 33891 1 8 ,, 210
9 | C. Pabudiana - - - - | Unknown - - 425 | Unknown,
10 | C. Loanceolata-leaved variety of | - - - - 19,885 | - ditto,
C. Officinalis.
1 | C Pi(;:ayo, raised from imported | - - - . 26,656 | - ditto.
seeds.
12 | C. Pitayo, plants brought out by | - - - - 76 | - ditto
Dr. Simpson, '
Torar Number of Plants - - - 2,654,593

279. .B B 3

* Unmossed crown bark

oo
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s
TaBLE showing the Growth of the different Species of Plants planted out in the — No. 44. —

Plantations for the Half Year ending 31st January 1875.

(No. 23—Revenue.)

No. Maximum | Average H;ifght Girth ¢ St te for India
of Species. Where planted. | When planted. Growth. | Growth. | the Tallest oo the From the Government of Madras to the Secretary of State .

rowtih, rowth. round,

- ' i My Lord Marquis Ootacamund, 23 July 1875.
/ T b . 3 -

Inches. Inghes. Feet. Inches. ApverriNg to the corr esp(mde“ce m argmally Secretary of State, 24th Marctt 1875, Ni"ls’.zgi gti)eul%nec -
1 | & aerabra 77| Neddivuttum D | 305 1862 2 5 3 284 ted, relative to two recent consignments ot To Under Secretary of State, 2nd Apri ; 875, No. 18.
12 | G omemats - | Dodube . | 30 Sept. 3 s . "2 18 110.9 1 hi ¢ Cathay” and * Proceedings of Government, 20th April 1875.
12 | C-Oficinalis - - | Dodabetta - - | 30 Sept. 1863 5 ¢ 26 18} chinchona bark, per steamn ships ¢ Y Proceedings of Government, 6th July 1875,

TABLE showing the Propagation and Distribution of Plants an

d Seeds during the
Half Year ending 31st January 1875.

Total Number Total Number Toz}l }I)‘{:::l:er Total
DATE. of Plants of Plants Distributed to | Quantity of
Permanently Private Sees
Propagated. Planted out. Individuals Distributed.
0z,
August 1874 - - - - . 1,320 - - - 1,100 2
September - - - - - 780 - - - 116 13
October - - - - - 740 - - - - - - 13
November - - - - - 1,460 - - - - - - -4
December - - . - - 840 —_— — _—
January 1875 - - - - 420 - - . - - 5%
Torar - - - 5,560 - - - 1,218 11
Previously ~ - - . 2,649,038 1,190,458 234,531 469}
Gmanp Torar . . . 2,654,603 1,190,458 235,747 480}
REMaRKs.

The number of plants propagated during the past half year is 5,560, viz,, 4,800 plants of
C. Angustifolia (var. Lanceolata), and 780 of C. Pitayenis,

The number of plants permanently planted out in the plantations remains the same as was shown
in previous half-yearly report, viz., 1,190,458,
1,216 chinchona plants have been issued to the planters in Wynaad, and 11 oz. of chinchona
seed supplied to the public. '
4,210 lbs. of chinchona trunk bark,
Government quinologist for the manufac
3343} 1bs. of green tea leaf have been
The 12 C. Succirubra trees in Table I
their girth is decreased. The C. Micrq

Ootacamund, 1 March 1875.

and 81,5611bs. of branch bark have been supplicd to the
ture of amorphous quinine from April 1874 to January 1875,
supplied to Major Jennings.

I. have been barked, and consequently the measurement of
ntha trees were coppiced during the last monsoon.

— NO. 43.

(No. 10—Revenue.)

From the Government of Madras to the Secretary of State for India.

My Lord Marquis, Fort St. George, 6 April 1875.
IN reply to the question conveyed in your Lordship’s letter, No. 3, of the 28th
January 1875, we have the honour to state that the supply of bark used in 1871
was ordered to be obtained by the mossing process, because the Government
quinologist, though advocating the superior merits of coppicing, was of opinion
that his system could not be put into practice for two years from that time.

2. Detailed experiments are now on foot in view to a final settlement of the
merits of the two systems. Pending this, we are of necessity obliged to use the

mossing process; for, should the coppicing method prove in the long run the less
. advantageous, we should, by using it during the tentative period, commit
damage which would take

Much time to set right. The use of the mossing

process, if eventually found to be undesirable, will carry with it no such irre-
parable damage. .

We have, &c.
(signed) Hobart, &ec.

« Malwa,” we have the honour to forward bpe . : .
accompanying Papers,* from which your Lordship will perceive that the frglght
upon these consignments is 4 /. 5s. per ton, not 4 I. 10 s., as erroneously stated
i ills of lading. :
in the bills of lading We have, &o. |

(signed) W. Robwunson, &c.

Enclosure in No. 44.

issi ilgiri to Government, Revenue
om the Commissioner of the Nilgiris to the Secretary ment,
Fr Department, Fort St. George, dated Ootacamund, 13th April 1875,

IN the letter of Mr. M¢Ivor in Government Order, Rev.enue Department, 24th March
1875, No. 480, on the subject of chi_nchona bark, announcing the Despatc}} tlo t}le2Slec51'e-
tary of State for India of certain ch'mchona, bark, it is ’stated.that the freight is 21. 5s.
per ton, which is an error ; the sum is 47 5s. per ton of 50 cubic feet.

ORDER of the Madras Government thereon, 20th April 1875.

It is obscrved that the two bills of lading for the consignment of chinchona baek in
uestion, received from the agent of the Peninsular and Oriental bteamdNavxﬁat}on om-~
any, give the freight as 4/, 10s. per 50 cubic feet, not 4/. :‘Ss., as state mf tthe %ﬁgquil‘g

{)ettcr. These documents will now be forwarded to the Comtmssxone'i' 0d . e N tlhblrnb,
with the request that he will be good enough to return them at an early da e (vinth any
remarks he and Mr. MIvor may hayg to offer, in res’;)ect to the amounts entere erein
on account of *“ Freight” and ¢ Additional Freight.

— No. 45. —

T . . ¢
Number, Distribution, :}qd Condition of Plantg in the Governmen
REPOR%I?&C}?:)(;B, Pliautations on the Nilgiris for the half-year ending July 1875.

re No. Va.luéaa p":r lb.ll
pis i . fd in t
ot Rotsial Fumss Commoris Names: | of | ofary Berk i e
Species.
) s, d. s. d.
1 C. Succirubra - . - - | Red bark - - | 1,215,963 2 6to8 9
> 8 (%:Eig: var.- F rut-ex . . l-Yellow bark - - 54,881 | 2 1 , 9 -
C. Calisaya vur. Vera - - J _ __ _
3 g 8;22?:;]12:";“ Co-ndéme“ia - | Original loxa bark - | 1,188,169 % ig 5 ; -
C. Officinalis var. Bonplandiana Select ecrown bark - 87,50? ; 10 ” 7
C. Officinalis var. Crispa - - | Fine crown bark - 4,355 on2s
4 | C. Lancifolia - - - - Pita.y_o bark - - 279 i . » ; 2
6 | C. Nitida - - - - | Genuine grey bark - 2,786 »” 210
6 | C. species without name - - | Fine grey bark - 8,500 : g ” 210
7 | C. Micrantha - - - - | Grey bark - - 46,730 ” o
8 | C. Peruvisna - - - - | Finest grey bark - 3,389 Ul kS » 21
9 | C. Pahudiana - - - - | Unknown - - 425 nd_r::wn.
10 | C. Lanceolata-leaved variety of C. - - - 28,075 | - ditto.
Officinalis. i
11 | C. Pitayo, raised from imported - - - 28,206 | - ditto.
} seed. '
12 | C. Pitayo, plants brought out by - - - 76 | - ditto.
Dr. Simpson,
Torar Number of Plants - - - | 2,659,423

B B4
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ing the Growth of the different Species of Plants planted out in the Planta
TaBLE showing the fliorlvs. for the half-year ending 31st July 1875.

No. Bl Maximum | Average Hefﬁht Girth
- 7 ted,
of Species. Where Planted. When Plante Growth Growth the Tallest | e8r the
Plants. ' } Tree. Ground.
I )

Inches. Inehes. Feet, Inches.

12 | C. Succirubra - - | Neddivuttum - | 30 Sept. 1862 21 63 33} 28%

12 | C. officinalis - - | Dodabetta - - | 80 Sept. 1863 5 23 263 183

TaBLE showing the Propagation and Distribution of Plants and Seeds during the half.
year ending 31st July 1875.

Total Number Total Number Tot(t;} g::::)cr Total
DATE. of Plants permanently distributed to Qll::;:ltsy of
Private o
Propagated, Plauted out. Individuals. distributed,
Oz,
February 1875 - - - - — - - - - —
March - . - - - - 1,140 - - - - - - 2
Apil - . . . . 640 S 24
May - - - - - - 1,250 - - - - - - —_—
June - . - . O 1. - - - - - 11,500 16
e A 1,800 - - - 43,200 I 2}
ToraLr - - « 4,830 - - - 54,700 23
Previously - . - 2,654,593 1,190,458 235,747 480}
GrAND TOTAL - - - | 2,659,423 1,190,458 290,447 { 503}
REMARKS,

The number of plants propagated during the past half-year is 4,830, viz., 8,190 plants of
C. Angustifolia (var. Lanceolata) and 1,640 of C. Pitayensis,

The number of plants permanently planted in the plantations remains the same as shown in the
previous half-yearly report, viz., 1,190,458,

54,700 chinchona plants have been issued to the planters in Wynaad, and 23 oz. of chinchona
seed supplied to the public gratuitously,

709 Ibs. of green tea-leaf has been supplied to Major Jennings.
28,659 lbs. of chinchona dry bark hag been shipped to England for sale in the London market.
Ootacamund, 29 August 1875,
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