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Proceedings of the Madras Government, Revenue Departmeﬂt,
15th March 13872,

No. 182. Read the following letter fromJ. W. BREEKS, Esq., Commissioner
of tho Nilgiris, to the Secretary to Government, Revenue Department,
Fort St. George, dated Ootacamund, 9th June 1871, No. 47 :—

I 1avE tho honour to submit the report on the Government Cinchona pl‘anta-
tions for 1870-71. , '

9. Two acres of the new varieties of C. Cualisaya were planted during the
year, and this was the ouly oxtension 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 secds were distributed to the public. 51,352

1bs. of fresh bark were supplied to the Government Quinologist for the manufac-
ture of his * amorphous quinine.” )

3, The Superintendent reports that the trees manured with guano, sulphate
of Ammonia, and stable manure in 1870, have not yet shown any marked improve-

ment in growth. ,

. 4. The Supcrintendcnt’s calculation of the yield in the eighth year of an
acre of Cinchona holds out a ‘favourable prospect to Cinchona 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 twelve or fourteen 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 Cinchona cultivation. In connection 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
paragraphs 10, 11, 12, 13, and 14 of Mr. McIvor’s report. As stated in my letter
of the 15th March last, No. 20, the value of mossed as compared with unmossed
barks and the best mode of harvesting the bark are now being tested.

6. During the year under review Mr. McIvor, with the sanction of Govern.
ment, paid a visit to the Bengal plantations, and has submitted an interesting report
on their condition. I would suggest here that he be permitted in like manner to
pay a visit to the Java plaptations at a time of year when his services can be
spared, in order to make himself acquainted with the system of Cinchona cultiva-
tion in force and the result obtained there. '

7. T have visited the various Nilgiri plantations several times in the year
under report, and am well pleased with all I have seen, except at Mailkoondah
regarding which plantation the Government are in possession of my opinion. ]’Z
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 Governme'nt
detailed survey plans of all the Government Cinchona estates,
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Pfocéedz’ngs of the Madras Government, Keveny
16th March 1872.
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CHoNA PLANTATIONS, OOTACAMUND,
THE OFFICIAL YEAR 1870-71. . '

REPORT ON THE GOVERNMENT CIx
©_ NILGIRIS, FoR

———

 Tue growth of the Cinchona plants during the past year has béenr'ver}'r
' B o . satisfactory, The
Plants grown well: , different varioties o

f )C’z'nclzqna officinalis }
- have formed fine ] :

C. officinalis asspxﬁed a tree-like habit.

: - .. entirely thrown .off - the shrebby habis, ',
and assumed a tree-like appearance. The Jargest plants of €. ofiicinalss vary from '
o : - T 2240931
Size of largest trees, ‘ ' '

. et In height, with a cirpumfer-
high with ‘stem 3 feet €€ Of stem of from 18 to 9] inches.

The ‘finest plants of C. Succirubra are

. mow 30 feet high, with g circumference ..
o ~of stem of 3 feet. '
2. Three thousand five hundred pl

Red bark plants 30 feet
in circumference, .

ants of the new varietjeg of C. Calisaya -

) : : E . have been permanent]y. ] '
Two acres added to permanent plantations, - P "Vy-planted out on

new land. These hayo been planted
close, and will cover about two acres of Ia

nd. This is t
our operations having be
dges of the roads and spac
nts of the new species pro

our permanent plantations,
failures, planting along the e
3. The number of pla

he only extension made to
en confined to fillin

g up
es by the sides of ravines, °
Pagated during the year is

' : - : 16,379 against 17,000, the result of last ;
Plants propagated. - .

year’s propagation, Only 662 plants
bave been distributed to the public, ang °

49 ounces of seed have been gratuitously -
a. .

4. Among the new species recently introduced

Plants and seeds distributed,

issued to \pla‘nters in various parts of Ind;

1ced, some of the varieties of
£ néw and ) . " Pitayo. bark- Promise to he hardy and
Iucrease oI new and rare 8pecies, Well suited tO thi,s climate_ _‘The‘ total ‘

number of plants troduced varieties are as follow :—

of new and recently in
Cinchona lancifolia (from Java)

e 279
»  oficinalis (lanceolate-leaved variety) .., - 2,140
o, Litayensis - o 1779
w  Calisaya new varieties ... . - 54,881
o ) » ; 89,079
5. The new varieties of ¢ Calisaya having been sufficiently propagated fo -
Calisafa yellow barks, - meet the extensions desired by Govern- -
- Pitayo barks. -

ment, the propagation of these sorts has
been discontinued. The imported plants of ¢ Pitayensis, received on the 6} )
December 1870, are being increased, as this imported variety is stated by Mr. Cross °
-to be of very great value, and it may di

fler in quality from the seedlings raised
from the imported seeds; it is, therefore, considered desirable to- continue the

. . : propagation of this kind. The ¢ lanci-
C. luncifolia. Jolia, received from Java, makes slow -
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di n-sro.‘f the Madras Government, Revenue Department,
‘ Proceeding ’ -15¢th March 1872.

) - ly propagated.
. uently has not been extensive y propag
growth in this climate, and conSeq‘ There arc in all seven varieties of the
‘cinalis. . Oincl officinalis.
Lanceolate-leaved variety of C. oficinalis lanceolzzlte leaveciialso';n; rim:{tle q,zZi e ot
‘ . : rance one from another, an ] o
These differ Shgh;l){l;:i,?sl;)eetn found to yield the greatest quantity Of‘qumme»
bark.” Nos. 1 to. . o ropagated. ‘ - . .
these numbers only are now 15)2 §5§ Ibs. of fresh bark has been” supplied to
-~ 6. During the year 9%, "~ Mr. Broughton, the Government
\ \ ologist, for the manufacture of
ot . ) hous quinine. )
winine. . amorphol .
q Whic‘ll were manured in 1870 with guano, 'sulphate
7. The Cinchona tr?(fls of Ammonia, and stable-manure, do n?t
| show any marked differcnce in their
: the secretion
"and probably the manure will have little or no effect upon the seg :
0 : ,
growth, an proba 7 ) . - "
of the alkaloids. - ) the 4,000 plants of C. Succirubra a
"8. The bark is now being taken‘ fron; o ,of 0. ofivinalis (Condamenia),
, 2, ,

which were mossed during last year, in

Effect of manure on Cinchona treces.

Collection of bark from mossed trees.

lied on a latge scale.”

' ing process when app on a |

order ¢ to test the value of bmy moss;:loiz . sef) arate communication.. I would,
, will hereafter be repor

The results will

however, observe e ig y f C. Succirubra
b that from 1;000 unselected eloht- ear old plan s of : ,
) N

: /i1l yvield in Octouber
~ ; these plants will yie .
. : k has been taken; 3 3 e
© 1,060 1bs. Wslghtf otfhi(:r;'é::ri,soo 1bs. more of dry bark; in all 2,560 1bs. during
‘and November o

i ting 84. per lb. as
1b., from which, dedue g 8d.
the home-market from 2s. 8d. to Is. per éost of collection, carriage, etc., and

| ‘ : éalculating 350 trees to the acre, a clear
Yicld and value per acre.

5 ill remain. Supposing the
“or Rs. 875 per acre, w1 :
v Ib., ot Ra" 8 Rs. 1,000 per acre, the above
Lo oichth year to be Rs. 1, I )

Cin ivation at the 013 i especially as the -
cost of C}nflloll?’j c(‘)l!tlvl?ona cultivation a very good mvestmi?;’t Olitainedy in the
return will”make Cine {1 be almost equal in value to th ne °
yield in the ninth year wi cighth. In tho tenth and each succec

=} ’ . . sy
‘ i rield will,inall probability,
Inrengo of value with g}”OWth " o y:ea(::tlzlr?c}elof the ;l’uality of the bark
: rrom he trees and in con > "
increase Wlth. the growth of ;l I make the above obselva.tlons, as at the .ptzei?oxn _
improving with each renewal. I . ment there is o strong/con'rllc : t
1 § . .
i i : i will  no

: Cinchona cultivation will mot 4.+ (Yinchona cultl.‘:ﬂ'tmrrl iction 1

Impression that : - prove profitable. This conviction has
e | zflused private individuals, who have

; : . . ivation as a specula-
Money withdrawn and plantations neglected. invested in the cultivation p

. y r abandoned condition. - “the aver-
gencrally 1n 2 ne{,leclfed 0 f bark is higher than could be cxpcctc.d frr.)m po e
9. The above yield 0 T age of private plantations n the cig
. L =]

: V- year u ntations woul probal 1y .
| ‘ 'ght yedr old trees in Gov- ear. Such pla tat d bab
Yield of bark from el -

tity
' ¢ i re than half the quan

t plantations higher than could b not ylel_d .mo : f tho quanity
e{,?:-‘ﬁzd fgom private plantations. of bark given above, as 7 |
(o] 1 ! 7 » I



PN . N .

. W P ] . - FARN i e i 2 PP,

BN . ; - e IRNE X, L .o e o e aws e
M Skt 4

o N e LI — - S et L N

Tel b .. o s - o " -
RS AN - dmedda e Jrm ” . e P W B U e e ;g MR g I v
I b e . b PP P = ek 12 e TR N
e

- Rroceedzfzgs of the Mudrgg Gover

nment, Revenue Deyygy
15th March 1879, pariment,

MMAMNM .
e e

tions, whem a smaller expendityre
10.  There exists, i
. owever, scr 1 i
) y scrious dlﬁjlcultles to be encountered by speculators
Dlﬁ;culties encountered by speculators ip Cin- ,}n Cmchona cultivation. - With red bark
chona cultivation, 1t 1s necessary to wait cight to nino

. ' : ‘ " Yyears, and with crown bark twelve to
fourteen years, before a profitable Crop can be obtained, It is few who can be s0

long out of th?ir.money, and at the same time maintain an expensive cultivation.
Apart from this it is difficult to enter into successful competition with American

The growth of American'bark costs nothing, grow? barl'{. In America Cinchona
: _ , bark is a wild product, and its growth
ated plant, the cost of production forms
. , the heaviest i
In India production of bark forms a heavy charge. 10 “1eaviest item of charge. From the

| quantity of bark brought into the home-
market, it appeats that the supply from America, instead of decreasing as was

costs'nothing. Here, in India, as a cultiv

Supply of bark fi America abundant, -
UPPIy of bark rom neaa . abundant,-so that the supply from this

source keeps pace with the increasing demand. It is;therefore.evident-that,«with» .

a low quality of bark, we can never hope Successfully to compete in the home-
market with American bark of Iike quality ; but with higher quality barks I believe

Tigh quality of bark required to compete suc. :Pat a successful a1.1d profitable comgeh-
cessfully with American bark. . 1on can be established. The mossing-
process is indispensable to obtain a bark
: of high quality, as by each successive
renewal of bark its valuo increases ; and this will, no doubt, continue untj] red
bark will yield from 10 to 12 per cent. of crystallizable alkaloids, and of this from -
6 to 8 per cent. of quinine sufficiently pure to pass the commercial tests. From

Advantages of mossing-process.

crown barks a like quantity of crystallizable alkaloids will probably be procure a,

of which from 8 to 10 per cent. will be commercial quinine. Bark of this quality
would defy competition, as no such bark could be procured from America. The
freedom with which these high qualitics of bark aré worked greatly enhances their
value, while the cost of collection, preparation, and shipment, would be the same
"as for an inferior bark. It appears, therefore, to be an object of importance to
aim at producing only the highest quality of bark,

11. The bark from loppings and prunings, such as we have during last year
' ‘ supplied to Mr. Broughton for the
manufacture ‘of amorphous quinine, if
“sent into the London market, would
scarcely pay the cost of collection and
carriage. The coppicing-system has

the disadvantage of always producing a bark of ordinary quality and in_)’ giving
a crop every eighth year,

Bark from small branches would not pay cost of
collection and carriage.

Coppicing-system.

anticipated, is yearly becoming more .
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Proceedings Qf ﬂee Madras Government,\Revenue Department,
15th March 1872, "

12. In Mr. Broughton’s letter of the 31st August 1870, recorded in Proceed-
. ings of Government of the 7th February

* Quantity of bark and estimation of value from g5 ; that gentleman estimates the yield

unmossed trees. .

o . . of an unmossed ‘trec at eight years of
age to contain 755 per cent.* of alkaloids inthe trunk bark and 32 per cent. in
the branch bark, or an average of 5-375 per cent. Mr. Broughton does not say-how
much of thisis crystallizable, or how much is quinine. When the bark is to be .
sold, this would be important, although it is not so when the bark is madsz into »
“ amorphoﬁs quinine.” In paragraph 11 Mr. Broughton says, ¢ I assume that
after a ‘tree, aged eight years, has been cut down, that the shoots, after a lapse of -
eight years, will produce as much bark as the original tree—an assumption that
will not, under any circumstances, entail a great error.”” In Appgndix at para- .
graph 1, the yield of drybark from a tree of eight years’ growth is given at a little less
than 1 1b. 5 oz.of dry trunk bark, worth from 2s. 8. to 3s.per 1b. in the home-market,
and 11b. 6 oz. of branch bark, worth from 1s. to 1s. 44, per 1b., or a total value of

. Rs. 2-10-0 per treco. 'These trees being cut down every eight years will entail the

cost of keeping the land clean, otherwise weeds.will sprir_lgr up and choke the young
shoots. This would cause considerable additional expense, perhaps equal to.that
of mossing and removing the bark annually from mossed trees. The commér'_gia'lv
value of Cinchona depends on the quantity of crystallizable sulphates it contains,
not on the total alkaloids. . : -

- 13. - Mr. Howard found the first crop of renewed red bark of 1 year and -
. .. 5 months’ growth from a plant of 3
Quality and yicld of renewed mosseé bark. .. years and 5-months old to give 5 per
cent. of crystallized éulphafes and 7-70 per cént. of total alkaloids.t The second
. : crop of renewed bark of 171 monthg’

. Crystallizable alkaloids increase ,with each orowth gave of crystallizable sulphates

renewal of bark, and are greatest in bark of
eighteen months’ growth.

845 per cent., and total alkaloids 9-79-
per cent.t” The application of moss to

red bark trees does not act materially till after twelve or fourteen months in increas-
ing the crystallizable alkaloids., In the red barks it is between the twelfth and the
eighteenth month of the growth of the bark that the erystallizable alkaloids rapidly
increases ; therefore a harvest of bark of high value can only be obtained from mossed
trees of this species every cighteen months, namely, one-half of the bark being taken
in May and the other half in October in each succeeding year ; these being the best
scasons for the removal of mossed bark. ‘ »

14, .The total quantity of alkaloidsin mossed bark is as great attwelve months?

o growthasat eighteen,and for the manufac-

Total alkaloids greatest in remewed bark of . ¢ « amorphous quinine” the harvest
twelve months’ growth. : .

‘ , .of bark could be obtained annually, thus

& Appendix, paragraph 1,
* ¢ Report of an analyeis of the fourth remittance of the bark from India, by J. E. Howard, Esq.,, F.LS,, to the Under. -

Secretary of State for India, Angust 1, 1865. i .
I Report of an analysis of the fifth remittance of bark from India, by J, E. Howard, Esq.,, F.L.S., to the Under.

Becretary of State for Indis, February 4, 1867,

B
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Madras Government, Revenue Department, § i ] Proceedings of the Madras G’ove] nmint, Revenue Department,
| 15th March 1872. ' | § i 15¢h Alarch 1872.
) A - : . ] ; -
¢ - Mr. Howard i ; b
. rd in th i -
] and 5 th? © first renewal of bark of 1 year’s growth from a plant of 3 ; : 234 w w 1 W M ® .0 o o w oolr|: -
\ n months old fOund of ¢ talli Years i 8 g a N . N- N H» A = : be
: soluble in aleohol 7:00 rystallizable sulphates 2:72 per cent., of alkaloids - » : g i 2
. 5o JU.per cent., or a total of 9 » : ¢ L ' : ; <
third harvest of renewed bark ’f ? ,9 72 per cent.* of alkaliids., The : 3 : E'?-E g S - I B A B T - S g
, old . g of 12 months’ growth from a tree of 7 years : 8 = AN B - 2
' gave (15 per cent, of salts of quinine : 9 i RS &~
; From the above results j quinine and 11,20 per cent. of total alkaloids.d - - : R o - o - - oo e _ 3
! . ‘resu . i T .3 " e -1 .
r tho twrelfth ww s ‘1t appears that the total alkaloids are greatest about ! LR 3 e 5 S
. ) nth, and increase with each renewal of bark, and that th ; s | g ; > .8
tallizable alkaloids reach thei : ) ) 8 crys- . . e | 5 4 . N o v ™ & @ e e el S
of the bark; but 1 f eir maximum about the eighteenth month of the growth - ' ‘ S|a S : N A A A R RS T I
; out to i 3 . . : . = =
at th ) x this definitely, and to insure the bark beine taken ' S === S S
. . - . 3 B = b
at the best time for the preparation of crystallizable sulp s o, . S| B3 w g 2 9 883 3 T 888 8% 8 2 > B
quinine, a few farth . e sulphates and for amorphous . { S| gEaes Z I 3 a1 b b ke B o oalile (B
X ) W further experiments are necessary ‘ ! H N | 5858 & by S S S - S-S B - T N 3 B v 3
5. The ngh sysf Teso e . - 2 : s Repe-gc] 3
: em of cultivation hithert intaj ’ : ° " g |22 @
e 0 maintained on our plantations : S » ; =
Caltivati " hasnotb : P S ~ 5 N EEEEEEEEEEREEEINERE
ultivation, . - _ ot been carried out during the past : s g3 S 2 8§ 8 883 38 23 % gz =
. : year, the : - o 7
to the lowest point possibl year, expenses having been reduced o = | : © W © © & © O O = W o O w
. p .possible. The result, however, of 1 t ’ oL ot Sl g = S © 6 &’ M & = B = v~ o) .1=
1t evident, that to secure th - » OF last year’s cultivation makes g | d ~ o B I - I - - - - N I
" Homs. it U SeC! ¢ greatest possible benefit from our Cinchona planta- . : £ |5 © S B D W» W W} B B B O W B 3
- . 13 ne ¢ : . . . o - : -
_ ,1 ; Thcesstaryl -and cconomical to maintain a liberal system of cultivation : . : § |8 = 2 Q928 9T B S IR EDE] R |
: o e - . . R & i - e . . ) . Py . ) . - 5 - ~ e v |
- establishment in the Cinchona Department has been very materially | ; Q: 1= a 2885 3838385 = g
, : : : , .
Eztablishment, _ reduced. Mr. Jamieson, the Deputy- f = 5 2 € 3 82 8 223 3F F /| .I®
d £ the ’ Superintendent, was removed at the end : S - &€ 5383838858 38838 L] |5
~Of the yecar from the department, and placed in sole charge of th s g ¥ - ,
i Gardens. Mr. Dawson, t} ., K charge of the Botanical . Yons 8 =g B ¥ Q. R R ] 8 R G| e
R ‘ - Dawson, the Assistant Superintendent of Neddivuttum Pl i i bl R s gy S - RN N - S N B
: - -has left the d uttum Ulantation, ; = AR 88 33 8 38 58 v & 8 2
o eN cpartment and accepted employment in the Ouchterloney Vallay, - { : § : N o g ¥ ¥ 2 2 g 3 I = 3
‘ .~ No new buildings hav ; , < . 3 2 | s & B & 8 @ © = & @ = = s | .|
) , v b gs have been grected during th.e year, the principal work | t S § - E o35 58838583 2 =
Buildings performed being weeding the planta- | : g Il A ©
4 g8. . .« s . . . } . . . m - @ S @ ® B M O W 0 O @
tons, maintaining roads, cutting dratos, - | sl 3 | 852222238 R 283 2|8
’ : : and filling up failures. : | o o 2 = O w W w B & B b © ©
18, The t 1 1 ng up co : N eo O O = M W D D
. e tea plantation has not been further extended, and a considerable | :’:‘ = 2 % 8 28 o 3 SO N 4 RS
: : . : . o 2 - 5 S & M © v e w Qg e
Tea plantation. L number of the rooted tea cuttings in the |, | & - 8 83 3 18 1w 18 15 5 v B & S o
o ‘ nursery at the end of autumn died | ¢ 2 ST T T R T T U B Rt S B
.- - during last dry weather, IR r X & 3 4
1 3 3 : ’ ’ g \ ' -3 - . _. » .. .. -e . . E“ E
19. The acclimatization of the European- fresh-water fish, introduced in . “ b - SRS TR TS S SRt S T S S -
European fish. o December 1867, has proved most suc. - : : § _ - L. i g
Gold and Sil L . cessful. The Trout, Rudd, Carp, Tench, ; S A SN A A T T A <
old and Silver fish are increasing rapidly. The Tench especially are most prolific, ; ; S
and grow toa lgrge size in one year; a dozen of these fish bred here were caught, ' f 8 % : ORI U SO S JUPPE SV SO DSt SUE S
and weighed from 11 to 2 Ibs. each. o , S : B g ,
0. Appended are the meteorological tables, and table of expenditure from , ' S = CSRNEE SRS S SNL S S S T T S
1860 to 31st March 1871. : ‘ ‘ : : = .
: A . L ; ; S )
Ooracamunp, © - (Signed)  W. G. McIVOR, : , o > RS S S S S A Y o
- N . - ; . . "~ - N L[] a ~
31st May 1871, : ~ Supt., Govt. Cinchona Plantations. : S = z @
. 1 ! o Poe) CS ~ - - - - - . oD - -~ =
B 7 2 i it ~>
& Report of an analysisof the fourth remittance of bark from India, by J. E. Howard, Esq., F',L.S., to the Under- J :; %’ . g ' g 8 o) § g.‘
Becretary of State for India, Angust 1, 1865. . . o : 1 i . % g g g E 3 5
t Report of an analysis of the eighth remittance of bark from India, by J. E. Howard, Esq., F-L.S,, to the Under- ., ! ! e B Q _5 02 8 g & 3 ) E E Cw
Secretary of State for India, September 1, 1868, - : i A, : g =2 82 B8 < 88 zZa S .Y -
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B o 15th March 1872, ‘

0. 183, . L ORDI;R THEREON, 15th March 1872, No. 456,

]

j

|

[]. _ o rOCé’fdz‘ngs of the Madras Government, Revenue Department,

FOE Y
.

|
{ ‘
} .  Miscellaneous, ' . "TuE above paper has been, in great
j measure, incorporated in the General
: ~ déncy The G o Admini.sfratio-n R.cp'ort for. the Presi-
2 B 1870-7.1 OVern'mcnt will briefly note the lqadxxlg pointsin it. During the year
P > ’ the-superlntendent of the Government Cinchona Plantations and his
s stax::'f vere principally occupied with the conservancy of the existing plantations,”
2 * which require 5 moderate annual cutlay in clearing and weeding, etc. The only

—

a extension made was oy ‘the Dodabetta Estate, where three thousand five hundred

£ £, . .
e plants 0y she new varieties of C. Cualisaya were planted out on two acres of fresh

land. . _ . :

i ih Q.A The 'total expendituro of the year appears, from the tabular statement\l(

© Appendix, to have been Rs. 29,490 against Rs. 45,106 in 1869-7 0, in which'\

- year co-ns1derable additions were made to the plantations, The largest share of

| " -€xpenditure was incurred at Neddivuttum. L. .

3 ‘ 3. All the plantations, except that at Mailkoondah, are in a thriving condition.

{ The’ older plants of the ¢ officinalis variety have assumed atree-like form, and

- _Some of the finer plants of €, Suceirubra are 30 feet high, with a circumference of

stem of from 18 to 21 inches. ) A . ‘ :

- 4. During the year 51,352 1bs. of fresh bark were supplied to Mr, Broughton..

. The bark is now being taken from the plants, which were subjected to the mossing.  + A o

© T PTOOos incorderto toobtho valas Ul tliab i.-;s.p-;}mmgt;:tj:rf‘“*:—“*‘“‘,f‘?“ T :
. 9. A large portion of the Report is devoted to an examination of the wortlr-
| of Cinchona planting as an investment of private capital. The conclusion drawn!
| - by Mr. Melvor is, that although Indian grown bark competes under great di.sad- :
. vantages in the market with the indigenous American bark, success may be reason-

| ably looked for in the cultivation of Cinchona in this country, if it is conﬁx;ed to "

the growth of tho-barks of higher quality. S ‘ L

B (True Extract.) . . S
- . (Signed) ~W. HUDLESTON, . - |-
- - Offciating Chief Secretary.

T tan

“!‘ //'

“." -~ To the Commissioner of the Nilgiris, © vl . T
/,,-: ) »» the Government Quinologist.
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Exd. F. R. Bantleman,
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‘ . 3 ADMINISTRATION REPORT
‘3 . OF THE

L P G()V]]RNM]]NT "CINCHONA‘““PLANTATION S~AND
ol YR 0 |} & Sy BOTANICAT, GARDENS OF OOTACAMUND,

| ‘.\:‘,:?\;: - AR : - \ . - !
ig'; N j}\,'\‘ & :..'f §\ & .’\\b\: (:\':) ' % . ’§\J :X R o u. - '? g ‘

N N N N Ny w0 1

SRS S O LR NG . |

PR N N S DY N 8 o1 ;
SRR TR N N N NG A , N |

T o e e N af - o oY R |
3 HEPST AR ’;1[ PR ‘-\;; g 3 R N : \\ '\i § - - g - D | navn the honour to submit the report on the Government Cmchona planta.-
AN z N \ @ " ¥osh < § . &’ tions for 1870-71. : .
% { ' ,:;\. S \g\ ? N A et "\\‘ §\ N N 2. Two acres of the new varieties of C. Calisaya were planted during the -
ORI % \> 3 ‘ ' wi '~§\ 3 - @ ' \ ‘ ‘year, and this was the only extension made. The other planting-operations were
Q A \é e R ” X . R TN N §' N ; i confined to filling up vacancics, planting the edges of roads and spaces by the sideof -
{ ~ ) \\( SR ?;g N : RN é E . t Mo ‘ravines. 602 plants and 45 oz. of seeds were distributed to the public. 51,352 lbs.
" E 5 ‘\\“*- ;*‘-”"‘\*‘m’wu— — ‘-; ,}5 z N N ) § N < A 5}‘ .of fresh bark were supphed to the Grovernment Qumo}omst for the manufac-
- ‘ T ’ T T T === ture of his “Hmorpuous guinine.” T YIRS T e 7
‘;’ ) ) T s T R e I TR L T L 3. The Superintendent reports that the trees manured with guano, sulphate
54 - , | - { of ammonia, and stable- manure in 1870 havenot yet shown any marked improve-
: } " ‘ment in growth. : : - :
‘?’i : } g 4. The Superintendent’s calculahon of the yield in the eighth year of an acre
¥ " of Cinchona holds out a favourable prospect to Cinchona growers on the Nilgiris.
» N ;Tllete is, however, much force in his remarks on the length of time the grower has
1 | to wait for a return for his outlay—eight or nine years with red barks , and twelve
'{ , \ .or fourteen with crown barks. This seems to me to tell with great forcc in favour

l

, _ : ( .of the cowle-system of land-tenure, if Government is desirous to see its waste land
! taken up for Cinchona cultivation. In cofmectlon with this I take leave to refer to.
i my letter to the Board, dated 26th October 1869, No. 149.
| 5." Ineed not here discuss the mossing and copp1c1ncr processes alluded to in

J
¥
} s . : A | . }: ’ parqaraphs 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 | unmossed
| barks and the best mode of hdrvestmn' the bark are now being tested,
'l ; 6. During the year under review Mr. MclIvor, with the sanction of Govern-
1 . _ | l ment, paid a visit to-the Bengal plantations, and has submitted an interesting report
B PR , , - _ on their condition. I would suggest here that he be permitted in like manner to
f, Pt o . ' :pay a visit to the Java. plantatlons at a timo of year when his services can be’
E y ' . , o . o (spared in order to make himsclf acquamted with' the system of Cmchona cultiva-
) ‘tion in force and the result obtained there.

4

1

* o o : ,f 7.. I have visited the various Nilgiri. plantatmns several times in the year

}} T _ ‘under report, and am well pleased with all I have scen, ex"ept at Mailkoondah,
- . ¥, , - ) ({
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regarding which plantation the Government are in
regret that Mr. Dawson has left the department ;
state of our plantations and of the various experim
rendered his services of especial value in the absence of Mr. MclIvor.
8. In the course of a month or so I hope to b

@etailed survey-plans of all the Government Cinchona estates,

L e
e -

REPORT ON TIE GOVERNMENT CINCHONA PLANTATIONS, ooi*AcAjIUND,
- NILGIRIS, FOR THE OFFICIAL YEAR 1870.71,
<3 ) . - )

- Toe growth of the Cinchona p'Iants‘, during thé
- ' satisfactory,

| - . different varj

C. officinalis assumed a tree-l\ike haBi't. have ‘f(.”.’mEd

Plants grown well. d

‘fine leading shoots, and

entirely thrown off the shrubby habit,
8 of C. officinalis vary from -

~ ., !-"' N . L .

and assumed a tree-like appearance. The largest plant
I PO I ‘ . 22 t0 23 feet

Size of largest trees. -

Red bark plants 30 feet high, with stem 3 foet
- in circumference. o . ’

in height, with g circumfer-
ence of stem of from 18 to 9 i

" The finest plants of ¢! Suceirub
Ly o , now 30 feet high, with g circum
27 - ~_ of stem of 3 féet. i

0. Thice.thousand hive hundred~ prains—orwo-new varietics of- C. ‘C’alz':é&"ya e

: ‘ - have been permanently planted out on
I t t. “ N *

Tro aeres addéd t,o per.n{lénﬁnt pank mn,s 4 new land. These have been planted

close, and will cover about two acres of land. This is the only extension made to

our permanent plantatiops; our operations havirig.been confined to_filling up
failures, planting along the edges of the roads and spaces-by the sides of ravines.

3. The number of plants of the new species propagated during the year is.

16,379 against.17,000, the result of last

R - year’s propagation, . Only 662 plants
Plants and seeds distributed. ‘ .. have been distributed to the public, and

“Plants propagated.

issued to planters in various parts of InAdia.f . e
4. Among the new species recently introduced some of the varieties of
) " Pitayo bark promise to be hardy and

" Increase of new and rare species.

. -~ well suited to this climate. The total
; nﬁ;nber of pianfs of new and recently introduced varietics areas follow i—" -
- Cinchéna lancifolia (from Java) R79
- -y offcinalis (lanceolate-leaved variety) e 2,140
. Pitayensis ... . - 1779
s Calisays, new varieties = .. e 54,881
| ' - 59,079
5. The new varieties of C. Calisaya having been Sl.lmcient].y. propagated to
Calisaya yellow barks. - . meet tho extensions dcs‘lred by Got\'e}r})-
Pitayobarks. - T < L ment, the propagation of theso sorts as

TR TR Ve S R LT 7 e N

possession of my opinjon. I
his practical knowledge of the
ents that were being carried on
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past year has " been very
:The older plants of the -
cties of Cirickong officinalis
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ercence
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45 ounces of seed have been gratuitously -
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y n Ilv:' - - -of itayensis, reccived on the Gth
y iscontinued. ~ The imported plants ° C. P nsis,
! !]);ecemdll):'OISf?nOu are being increased, as this imported variety is stated by Mr. Cross
€ [ H =]

o b £ very. great value, and it may differ in qq%zlity» from the seedlings raised
" to be of . .

it is therefore considered desirable to continue thfz
propagation of this kind. The C. lanci-
ol ' ‘ " folia, received from Java, makes slow
" C. Lancifolia. » , receive o alics elo
3 d consequently has not been extensively propagated.
{m - There are in all seven varieties of the
L inali inchona nalis.
* Lafceolate-leaved variety of C. officinalis. 1,1 00late-leaved Umf:lzqm oﬁlc.m :
3 | R . arance one from another, anfl algo in.the qua 1ty 0
cn found to yield the greatest quantity of quinine,

“: from the imported sceds;
. growth in this climate,

These diﬂ'er‘slightly in ap}{)e

N hd e

, bark. Nos. 1 to 8 having I "
o tl?:se numbers "only are now propagated.
. 6. During the year 51,352 lbs. of

-r

_fresh bark has been supplied to. Mr.
Broughton, the Government Quinolo-

BT : hous _: anufacture of amorphous
" Bark supplied for the ma.ngfacture of amorp gmt; for the m

‘. quinine. . L " quinine. : .
S he C’nchona trees which were manured in 1870‘W1th guano, sulphate

7. T 1o Cincho . of Ammonia, and stable-manure, do not
' 'Eﬁ'ec;t of manure on Cinchona trees. - show any marked difference in their

g th, and probably ;che manure will have little or no (;ﬁ'e_ct upon the secretﬂmn
; growtin, an ty vl ARaat .

" of the alkaloids. ',

‘ ‘ N rubra and
. - hoi ¢ the 4,000 plants of €. Succiru :
8. The bark is now b.emg taken frorg 080, ’of .C.._officinalis_(Condamenia), .

R ¢ itk from mossed tre T Y i ossed during last year, in
~ —~2——~—"olfection of bark from mossed trees. which were m s L

. ”
process when applicd on alargescale.” The

. S unication. I would, however,
i r bo reported ina separate GO 0. Succirubra, 1,060 b,
- vosults will hereaftir(})oeorulx)lselected cight-year old ;-)lant-sf of .U. gu:cz;:tr 7:3 ) ,N sy
* observe tfh;t fr}?mk’has boch taken; these plants will yield in Octo
. weight of dry bar X

44 during the year, or
bark® in all 2,560 Ibs. iring tho yea
) ber of this yGaI‘ 1,500 lbs- morefoi;irly p:r ‘t;'ee. rrl,:is ba.rk Wlu rcallze in tho

or 1b., from which, deducting 8d4. per lb. as

) ,cost of collection, carriage, etc., and
‘ X ' ing 35 lie acre, a clear

. Yield and value per acre. ~ calculating 350 trees to the acre, ‘

875 per acre will remain. Supposing

- ' ’ . Rs. !

: t least Rupee 1 per lb., or . . 1,000 per acre, the
p}:oﬁt ‘(;fo? Ciichona cultivation at the eighth ycar to be Rs. 1,000 per acre,

the cost of !

. . N - 1Iy
: oultivati very good investment, especia
y i ke Cinchona cultivation a ? . ceraly
- ghove r.etur}l will n}ath earewill be almost equal in value to that obtained in tl:le
 as theyield in the mnth ¥ eighth. In the tenth and cach succeed-
, . : . A ) B L - T T 2 e "".:‘ T -lit ,
T e lants. ing year the yield will; in all probability,
k lue with growth of p - ingy :
I make the above observations, as at the pfes?nt
‘moment there i1s a strong conviction
‘ ivation wi ot O cultivati ill not prove
' i i ultivation will not 414 Cinchona cultivation wi .
~‘Impression that Cinchona ¢ = roftable This conviction has caused
pay- . x ‘ private individuals, who have m}fested
a ' i glected. in tlie cultivation as a speculation, to
: i and plantations Beg in the ct ' a8 :
| Momey b néequently, private estates on the Nilgiris are generally in
cons ,

1 o
" order ¢ to test the value of my mossing
| an average of over 2} lbs. 0

/. home-market from 2s. 8d. to 3s. P

Y
E\‘ " jncrease with the growth of tim t
si * improving with gach renewal.

- withhold cxpenditure; er
a neglected or-abandoned condition.
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9 The‘above yield of bark is higher than could be eipeptedf from the aver
age of private plantations in the eighth
year. Such plantations would px:obably
not yield more than half the quantity
o , of bark given above, as the trces from
which .th1s bark was taken wero planted in October 1862 on the Government
Plantations; and from theé first were woll cared for. * The land was'thoroughly
prepared and trenched before the plants were placed in it, and from that tirr?e'to
the present date the plants had every attentionand care ; consequently their growth
has been much above the average development of trees on private plantations,

. ;:_:Wllere a smauer expenditure of money and care has been considered sufficient.
\ - 10. There exists, however, serious difficulties to be encountéred by speculators
in Cinchona cultivation. Withred bark
it is necessary to wait cight to nine
years, and with crown bark twelve to
_ fourteen years, before a profitable crop can be obtained, It is few who can be so
‘ “wlong out'of their money, and at the same time maintain an expensive cultivation.
1 ‘ Apart fggnx this it is difficult to enter into successful competition with American
- The growth of American bark costs nothing. g;rown bark. In America Cinchona bark
. . o = 1s a wild product, and its growth costs
nothing. Here, in India, asa’ cultivated plant, the cost of production forms tha
' ‘heaviestitem of chargs. From the quan-
tity of bark brought into the home-

Yield of bark from eight-year old trees in Gov-
ernment plantations higher than could be
obtained from private plantatious.

K Difficulties encounfered

enco! by speculators in Cin- -
chona cultivation. ‘

In India production of bark forms a heavy charge.

[ -

r— A*PMW%M

_ Supply of ‘bark from America abundant. o
. s s ant, so that the supply from this source

. ‘_{:- keeps pace with'the increasing demand. It istherefore evident that, with a low
" quality of bark, we can never hope successfully to compete in the home-market with

. 'American bark of like quality ; but with higher q{xality barks I beligve that a suc-
- ‘ "~ cessful and profitable competition can bo

established. The -mossing-process is
indispensable to obtain a bark of high
. , , .- quality, as by each successive renewal
of bark its value increases; and this will, no doubt, continuo until red bark will yield
from 10 to 12 por cent. of crystallizable alkaloids, and of this from 6 to 8 per ¢ent.
.- . of ‘quinine sufficiently pure to pass the commercial tests. From crown. barks a
like quantity of ¢rystallizable 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 be procured from America. The freedom with
which these high qualities of bark are worked greatly cnhances their Value, whilo
,‘ the cost of collection, preparation, and shipment would be the same as for an -
- inferior bark. It appears therefore to be an object of importance to aim at
producing only the highest quality of bark. '

11. The bark from loppings and prunings, such as we have during last year
| ' | supplied to Mr. Broughton for the manu-
facture of amorphous quinine, if sent into
the London market, would scarcely pay
the cost of collection and carriage. The
coppicing-system has the disadvantage

e

Y .-
P

D

High quality of bark required to compete suc-
cessfully with American bark.

Advantages of mossing-process.
< ' .

I M T S P TN ,_4,.,,.,4—-"-:-9--.--»‘::_: Dlaut o £ SN

.~ Bark from small branches would

not p‘ay eost of
callection and carriage. : :

Coppicing-system.

.

market, it appears that the supply-from-Ameriea, instead of decreasing as was antici-
- 7 pated, is yearly becoming more abund-
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" +tin May,and the other half

1. Crystallizable alkaloids inc
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.
of always producing a bark of ordinary quality and.only giving a crop every
eighth year. . o | ' . e

h 12. In Mr. Broughton’s letter of the 31st August 1870, recorded in Proceed-
\ ings of Government of the 7th February

1871, that gentleman estimates the yield

. of an unmossed tree at eight years of 5 !
age to contain 7-55 per cent.* of qlkal_oids in the trunk bark and 3-2 per cent. in , :
the branch bark, or an average of 5:375 per cent. Mr Broughton does not say how =~
much of this is crystallizable, or'How much is- quinine. \.Vhen the })ark is t? be ‘ ‘
sold, this would be important, although it ismot so when the bark is made into . .
“ amorphous quinine.” In paragraph 11 Mr. Broughton: says, ¢ I assume that
“ after a tree, aged cight years, h,;as been cut dowx?, .that the §hoots, afEe_r‘a.lapse of
“ cight years, will produce as much bark as the original trec—an assum.p’aon that ‘

_ ¢ will not, under any circumstances, entail a great error.” I.n {\ppendm-.at para- -
graph 1 the yield of dry bark from a tree of eight years’ growth is given at a little less [
than 1 1b. 5 oz. of dry trunk bark worth from 2s. 84. to 3s. pex:1b. in the home-market,
and 11b. 6 oz. of branch bark worth from 1s. to 1s. 4d. per Ib., or a total value of,
Rs. 2-10-0 pei" tree. ',"I‘hese trees being cut dc_nyn every eighﬁ years Wlll entail the
cost of keeping theland clean, otherwise weeds will spring up and choke the young
shoots:. " This would cause considerable additional expense, perhaps equal to that

: » and removing the bark annually from mossed trees. The commercial

of mossing . ~ . .
value of C?inchona. depends on the quantity of crystallizable sulphates it contains,

“not on tho total alkaloids. . -~ _:
" 713. Mr. Howard found the

yrsaysy S, b, ol

e s e g -~ — — - <
= e e R
e e =

¢ nlity of bark and estimation of value from
-, ~mmossed trees. :
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fist crop of renewed red bark of .1 year and
5 months’ growth from a plant of 3
years and 5 months old to give 5 per
cent. of total alkaloids.t The ‘second
erop of renewed bark of 171 months’
.growth gave of crystallizable sulphates
‘845 per cent., and total alkaloids 9-79
“per cent.i Theappli cation of moss to

red bark trees does not act maf.erially till after twelv:e or fourtcen monthsfm increas-
ing the crystallizable alkaloids. Inthe re<:1 barks it 18 between ;he ;:l:vel t(;l a.nd'the
eighteenth month of the growth of the bark that the cry Stﬂlh.z%g eall ;1_0} §rap1dly
increases ; therefore a hari'est of bark of higl{' value can onkllyllze ? t1;et111)1e kt;m‘h mos;ed ]
trees of this specics every eighteen months, namely, one-hall 0 .t C bark being taken
: in October in each succeeding year ; these being the best
1 of mossed bark. - . '
n mossed bark is as great at twelve months’
growthasateighteen,and forthemanufac- .
bark of 12 41,16 0f ¢ Amorphous quinine” the harvest

of bark could be obtained annually, thus

Qualilty ﬁnd\field of rencwed mossed bark.
cent. of éiyétallizcd sulpbé.tés ‘aric.i‘ 7 ‘70 per

rcaseswith, each
st in bark of

renewal of bark, and are greate
* 18 months’ growth,. ‘

by B m R ST - kbR R b - B R

- seagons for the remova :
14, The total quantity of alkaloids1

- " Total alkaloids greatest in renewed
months’ growth. - -

B

Cx Appendix paragraph 1,
. 4 Teport of an analysis of the fourth rem

Secretary of State for India, August 1, 1865.‘
"+ 1 Report of ‘an analysis of the Afth remittance o

Secretary of State for India, February 4, 1867,

ittance of bark from India, from J. E. IIc;ward, Esq., F.I.S,, to the Ux;der.

f bark from India by J. E. Howard, Esq., F.L.8., to the Under ~
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Mr;Howard in the first renewal of bark of 1 year’s growth from‘:;.plant of 8 years - R o .
L) . KIL . - n S . 5 Lo
and 5 months’ old found of .crystallizable sulphates 2:72 per cent., of alkaloid =38 @ v @ = TR g ¥ e~ | s 3
luble in alcohol 7 ’ po kY SIS ®ER2EBSR &g B
slo.u ¢ in alcohol 7°00 per cent., or a total of 9'72 per cent.* of alkaloids. The s 2 i 18
1 11(11rd harvest-of renewed bark of 12 months’ growth from a tree of 7 years’ = bs -g I - < TR T e - i =
1, - . ’ R S B ’ X : [ 8
(I)‘ A gavi‘b 15 per cent. of salts of quinine, and 11-20 per cent. of total alkaloids.t | = aliils : : - : S :
*T0 : 3 : . | . P it
' m 'cI ¢ above .results it appears that tho total alkaloids are greatest about § s 2 o o ® o W o W I o 1B ' s
. . ) . & @ b= © . ; o = s v -8
. 'ﬁ_ t“;el fth month, and increase with each renewal of bark, and that the erys- < E 3 © & @ ® @B w =l ifae
alli 1 1 3 e ‘ ~ D T - . oo
B Ta o alkaloids reach their maximum about the eightecnth month of the growth s15] £ O TS B~ T R - B o 23S
0 . T . . : . g : MRS R TR -<2%
rlebbark, but to fix this definitely, and to insure the bark. being taken AR k= s s e U & A
at th i ; . - A - —— .k
: e est ftun? fozl' the preparation of crystallizable sulphates and for amorphous ‘- . Sl Bey g 2 3.8 8 3 3 &8 - © o o |o © g
quinine, a few further experiments are neccssar ' | BE5E8% N A A = N
2} M [ Y' 3 HBunag B UL =N v T Yo S Vo SR T~ T S = B v e = oy
‘ } % 52529 Y = S T SN V=S V- B Y-S S "= : -
15. The hich svst - f i . hi . . . . 3 .'.:J—é"d g . wo = =,
gh system ol cu ivation hitherto maintained on our plantatlons o e S = URA
o . , . S g © I~ © O & b~ - - [ b=
Cultivation. has not been carried out during the past =N 5 g S & o e g5 2383 3F 3.3 2
| : ! ‘ - 3 S >y W B R o S & P o N
. , year, the expenses having been reduced S J k. 288 88188 RBEBI BB g
1ol ible. A : T « = : : — %
jco the lowest point posmEle. The result, however, of last year’s cultivation makes ; g8 2 22 E&8B 82 8 2 8 8 8 = '
‘eviden oS : ' : o O <O Al I B
it evident that, to securd the greatestpossible benefit from our Cinchona planta-- i I 8 8 85 83883833 3|78
tons. 1t 1 | . 1 ; P £ = 2
ions, it is necessary and economical to maintain a liberal system of cultivation. BE] A £ 2 88 %28 F RS 25 8
' . [ Rer : P 3 . - . R - .l &
. . . ' . ' . 5 - - O b © O > e u . . . : T
16. The establishment in the Cinchona Department has been very materially © a 838888 B 885 F s .
. : < 1 o © o . X
Petablishment reduced. Mr. Jamieson, tho Deputy- - I 5 £ 8882322385 % & F
shment. . . R S S S - ST S S z g d : LI
: | Superintendent, was removed at the end S T O O T T 3 8 % 8 8 8 & 5
of -the : : ; sal 3. o & o T
i year from the department,.and placed in sole charge of the Botanical - g = 8 89, %9 338 o =3 g 2 2 5.8 —
(ardens. Mr. Dawson, the Assistant Superintendent of Neddivuttum plantation, - Rl ik g 2238 3as 888 r|.]|4
1he_ASSISLalll pUpPLlLtes . - o i gt e e - i ——— 1 T o o Py 2
has left the department, and accepted employment imrthe Uuchterloney -Valiey. .-=¢ - B e e S I By -SSRSO R e [ e
: e - & et : ~;‘-2 N o rH B W ks D e . % R
- ey qe o . . ‘ - = e~ O - " q . . . [ e
17; No new baildings have been erccted during the year, the principal work - ‘5 a © 5 8 5 B B3 5 83 8 88 k| |=s.
. : : . ' S~y . - - L L
Buildines ) L ‘ performed being weeding the ‘planta- 3 g H: 2P E B3 SL 8382 D 2]
oM ' - . « ® 3 . - - . e 3 N . s,
S S tions, maintaining roads, cutting drains, , = e S X g 553833 R8E&ER 8|5
© o R - , R
: and filling up fatlures. \ 2 5 g2 %38 288328332 88 |
) . - o . . S | S S S D o I B @ @ g - -
18. . The Tea plantation has not been furthier extended, and a considerable 5 ‘ S | 88 8 B 5 8 8 5 68 8 8 3|8
Tea Plantats T number of the rooted tea-cuttings in the . =2 N T T
antation.' - . R T e
' - ' nursery at the end of awtumn died < -
- ’ : E ‘5 g '
, during last dry weather. % R R S R T T T |
' ' N . f . . M M — ;
" - . - S g hd ,‘ . . i d
19. The acclimatization of the European fresh-water fish, introduced in L g | 5 '
. . .- . [ . bl M 4 . . . . . . - - g {
. : December 1867, has proved most suc- - ~ T <
European® Fish. - ’ L. - ] g o |
_ - » cessful. The. Trout, Rudd, Carp, Tench, - S o 1
Gold and Silver fish are increasing rapidly. The Tench especially are most prolific, -8 2 S (
z}Bd grow to a largesizo in one year; a dozen of these fish bred here were caught, 9 8 . A
and weighed from™11-to 2-1bsi-each—- - e » . ’: -3 = R A A A A A I [
20, Appended are tho meteorological tables, and tablo of expenditure {rom 2 | ’ )
. - . : H - . “ »
1860 to 31st March 1871, ( 3 P T A -
OOTACAMUND,  (Signed) .W. G. McIVOR, : C 3 = .7 Ty s E =
31st May 1871. ) Supt., Govl. Cinchona Planlations. e - ; - 2, E 5 o § =
S : BN , ! - .2 8 88 5 B 3. £ 3
; ‘ 1 S o 9 5T H S 8 @ f 5 4 o
= —_— - o < =1 I3
) to the Under- A E & § 5 5 & 5.5 8 &7 4 § © 5
% Report of an analysiz of the fonrth remittance of bark from India, from J. E.lloward, Eaq, T.L.S,t0 ' < = 5 5 2 @ 8 & &J s o g i -
Sceretary of State for India, August 1, 1865, ’ . o ’ S = !
+ Ticport of on aralyeis of the eighth remittance of bark from Ix;dia by J. E. Howard, Esq, F.L.S. to the Tnder- : -
cretary of Stale for Indin, September 1st, 18¢8. ' ' ‘ ‘
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