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well, and are liable to suffer from canke
which has already borne a crop of cineh
of grafting is that known as side
nurseries, 'The Succirubra seedling is
until the stem is of the thickness of
inches in length is taken from a branch
11 inches in length is made at one end
breadth to the diameter of the cuttin
seedling, close to the ground, and turn
inserted, the flap of bark is divided verg
are bound firmly to the scion in such a ¥
of scion and graft. The material used £
ling ordinary gunny bags. Melted wax
rotting, to the top of the scion, and to ¢
leaves are tied round the stem of the Suel®
protect it from sun and rain. When the i

or four weeks from the time of grafting,
scion increases in vigour the stock is
established, the remnant of the Succirub
point of union. The Javanese are very¥
9200 to 300 grafts a day. They are p‘ i
Before this method of payment was intros
about 10 per cent., whereas 95 per cent. 4

the present system. The stocks used & |
bras, but scions are taken from hybrids é
officinalis, as well as from pure ledgers. |
flourishing field of hybrids that had ‘i
ground, The original field of hybridd {1}
uprooting the trees and replanting way 1
trees from hybrids, which had giviter )
These grafts at six years old were 8, @ |
the open ground on old trees is not how!}l& il
graft in the nurseries. o

3

Propagation by cuttings seems to ¥

less satisfactory than seed and grafts.

cuttings, it might be expected that cu
closely in alkaloid contents, that graftss

show the greatest variety in type, but X %

Plantations, has shown in his interesti
of graft, cuttings, and seedling plantal

relied on to give the same yield of alkaf

analysing 1033 per cent. were found t¢

per cent., while cuttings from a tree aj

AT

cent. to 7-94 per cent. sulphate of qui

.

Mr. Van Leersum has given paﬂ:m‘q8
of first harvest, of fields of cuttings, g b
the seven years the cuttings gave ].,5%‘ .
seedlings 3,2091b. Seed ripens in Javas
vessels are beginning to burst they ar}
seeds fall out. Nurseries are prepared;.’
and Ceylon, and plants are put out in thi/ |
seed is sown, when they are from 6 to
dered necessary. The number of seedlis
March 1899 was 1,580,000 ; consisting: '
Suceirubras, and 25,000 hybrids, and on%
numbered 2,602,300, or 1,180 per acre, # <




Number of Propomon |
lant to total T
plants. Tlkats Feroentages.
PEB CENT.
1,098,000 42.1;;’1‘ : ]
513,500 - E (N
4,?)00 17 j 0
494,000 18-98 l
444,300 1708 |1 a7
48,000 l faa | f )

2,602,300 # S

seedlings have been pref

1 number of Ledgerl.; bgilgingo'Qgimfts
per cent. cuttings. I was ?mt abl 2o
Igrown. by private planters, but‘ I SV;O
a{ colnsxst of Ledgers grown from seeds
Tge y grown. Ground is cleared f ‘
e forest is felled and burnt, and t;lfr
Jisnarg phanted 4'X 4, hybrids ,5’>< 4’ 0e
mtgS 18 done during the wet months 0;

hm;gg ntot Ls:had.ed or protected in ;m

o }()) eeping down the weeds
o u%- ,de cost of nurseries, is about
o Wg-—.e1 oes not include the cost of
(L bouw = 12 acres) or about

1ese labour should be iful i

;e population. The areg,l e:ft ltfll;la liZIanl(loi
8 Ropt;)latmn of about 26 millions, o
nans about the same as in India, vi :
o, and 10 to 12} cents (2 annas Zt.,

. aed:a great advantage over planterg
§: Dut:}ffg The system of making
i en € overnment considered that
wolelioen received large advances
5 i y in the position of slaves,
L g Mof advances made to coolies,
i andors ”’ or maistries whose
) om 10 guilders to 50 guilders :

lant is very liable to e

£ moisture. Two forms :fnﬁfg dzbere
mqther that attacks the branches N
irning of the diseased branches 1:s tin
3> has attacked the roots, the tree &
.,?1 ill.:r damage is also done by the te1 :
P (Luproefis flexuosa). On tha
42875 acres, 1o less than 100,000 lbe
re harvested in the first quarte;' of the

on is very similar to th '
1ons absolutely clean. 'lglief Ogligzr:g H;
:boee&ng,' 1g, and at the commencement gf
ut 4 feefi l_ong by 1 foot broad and
and the soil is then dug to a de thnf
Great importance is attached tg th(j)s

a——

and cuttings, the relative proportion to the t0
cent. seedlings, 31°78 per cent. grafts, and ‘2

Ledgers growr from seed. .

Grafts of ledger o guceirubra

Ledger cuttings .. . e i
Hybrid—(raccirubra and ledger) . - ¥
Suecirubra . e . o o
Officinalis

Total

It will be seen from the above that Ledge

ascertain the proportions of the different kin
iven to understand that the plantations gener
and that neither Succirubra nor Officinalis i8
planting in Java in the same way as in India.
size of the pits is usually 2 feet cube.
5'% 5', and Succirubras 6/X 4’ or 6'X
December, January and February, the young
way, and during the first year cultivation 1S
The cost of opening and planting forest land, i
50 guilders per acre, OF 60 Indian rupees.
terracing which 1s said to be 10 gmlders p
Rs. T per acre. ?
VIIL Lasour.—That the supply of
surprising when one consi i
is about 50,000 square miles, and it sup
590 to the square mile. The daily pay of
from 20 to 25 cents (4 annas to annas? op

21 annas per woman), but the Dutch ple

in India in being able to recruit labour
advances to coolies was formerly in vogue, but
the practice was being abused, and that coc:
which they eould not liquidate for years,
A remedy was foand in the non-recogniti
and this'at once led to the system being
duty is to supervise the work of the coolies I

month.

')
.

IX. Disgases axp Psts—The L dger §
the subsoil contains much clay and is ret ative ¢

are recogpised, one that begins at the root and
the case of branch canker, the removal a
course usually adopted, but when the diseass
doomed, and has to be uprooted. A good
mosquito (Helopeltis antonii) and by a ca
Government estate, Tirtasa ri, which consists
of wet bark or about 36,000 1b. of dry bark we
current year from diseased trees and branchess,

X. CovrrrvarioN.—The system of cultiva
Indi.. No attempt is made to keep the pla e
weeds is checked during the rains by a frough
the dry weather, trenches are dug measuring
1 foot deep, weeds are buried in these trenche
1 foot, all weeds being turned into the soil
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intensive culture,” and on the Government
1 set apart to show the effects of non-culti-
sive culture described above. Plots A, B,C

hybrids between Ledger and Succirubra.
‘he commencement, the trees were looking

ht was about 8 feet. The cultivation on
+ weeds and cleaning round the plants to
- this plot looked unhealthy and ‘stunted,
mly, and from their general appearance, I
-ve much longer. Plot C had been rough
, and there had been no burying of weeds,
seing deficient in foliage, and their average
the amount of sulphate of quinine in these
1 showed that the highly cultivated plot A
une per bouw, the non-cultivated lot B
itly etltivated plot C contained 9 kilos
1897 on the three plots was as follows: A
* bouw, so that the cost of a kilo of quinine
plot C 4668 guilders, while the expendi-
t entirely unproductive. The sum spent on
igging, on the Government estates during
8. 7°56 per acre ; but on private estates, 20
acre per annum is considered a reasonable

taNcE.—The original ledgers on the Govern.
remained on 31st March 1899, are now 83
ees, 60 to 60 feet high, with good crowns,
1 feet from the ground. They stand on 4
average number of these trees per acre is
) years old, average about 30 feet high, but
measuring about 4 inches in diameter at 5
mvate estate belonging to Mr. Kerkhoven,
1re 30 feet high, with stems about 6 inches
ras on the Government estates show ver
‘are from 12 to 20 feet high, with a stem
ind.  One year old Ledgers grafted on suc-
althy erowns and branching 6 inches from
stocks show an average height of 15 feet at
4 months old, measured 1 foot, Suecirn-
high, and succirubras over 80 years old are
feet diameter at 5 feet from the ground.
?t 30 feet high, but their stems are not so
oetta. The most marked characteristic of
their foliage. The trees have fine healthy
i to seed. In this respect, they present a
0 the Nilgiris and in the Wynaad, which
7 somewhat deficient in healthy foliage.
uring seems to be done on private einchona
heriments are being made with sulphate of
 lupins. The lupins are grown from seed
‘rraces and are turned into the soil before
g has been found to add about 1 per cent.
lied on a small experimental plot at the rate
- on the trees, the leaves being of a darker
1ts influence on the alkaloidal valye of the
> manure has been found to increase the
t of the application of sulphate of ammonia
> alkaloids. '

p—r—

mode of cultivation, which is known as |
estates some experimental plots have beej
vation, rough weeding only, and the inte ;
were planted in 1894 on old land wWithis
Plot A had been well cultivated fro
remarkably healthy, and their average
plot B had been limited to sickling’
prevent their being choked. The
their average height was about 2
should think it unlikely that they w:
weeded only. No digfmg had been ¢
The trees on this plot looked rather poc
height was about 5 feet, An estimate
plots was made at the end of 189
contained 151 kilos of sulphate
contained no quinine, and the ind
per bouw.

The total expenditure to the
5870, B 3680, and C 4390 gui
(2:21b.) on plot A was 38-87 gui
ture of 36:80 guilders on plot B
the actual fieldwork, .., weeding and
1897 was 10:60 guilders per bouw, or
guilders per bouw or about Rs. 14
allowance for cultivation.

XI. GROWTH AND GENERAL Al
ment estate Tjinjirofan, of which
years old. They are very fine h
and with stem about 1 foot in di
bouws or 7 acres of gr.ound.,_ :
only 183. Ledger cuttings ez 1
are of a rather spindly habit, thei

feet from the lg:‘iound. On Qf::n
12 years old, ledgers grown irom |
‘in giameter. ]E{lllmds gm;!tedf 5 on
fine growth ; at the age of 5 yea
diam%tbgr of 21 inches, 3 feet m
eirubra are 8 to 4 feet high,
the ground. Hybrids grafted on
6 years, and hybrids on Succin
bras 20 years old are from 30 to 4
~about 70 feet high with stems of 1;
The Officinalis trees at 20 y
large as those of the finest
the cinchonas in Java is the
~crowns, and show very little
strikin i geontmtto the cineh
~ripen seed at an early age,
. XIIL. Ma~uriNG.—Li
- estates, but on the Gov
ammonia, castor cake, stable
in the nurseries, are planted
flowering. This system of
to the alkaloids. Castor
of 5 1b. per tree, and has had a g
green than those of unmanured t:
- bark has not yet been determined.
- alkaloids from 1 to 2 per cent., but
- has been to-cause a slight diminutior

s ks
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intensive culture,” and on the Government
t set apart to show the effects of non-culti-
sive culture described above, Plots A, B.
hybrids between Ledger and Succix"ub;-a
*he commencement, the trees were looking;
ht was about 8 feet, The cultivation on
+ weeds and cleaning rounq the plants to
- this plot looked unhealthy and stunted,

nly, and from their gener. 1
-vé much longer, Pl%t C Eadappearance, -
'y and there had been i

line per bouw, the non-cultivated pl
itly etltivated plot ( eontainede' 9 (;:iltf;

1897 on the three plots was as fo .

* bouw, 8o that the cost of a kilo olfl(:;tvl?ﬁix;:
plot C 4658 guilders, while the expendi-
! entirely unproductive, The Sum spent on
'8810g, on the Government estates durin
8. 766 per acre ; but on Private estates, 90
acre per annum is considered g reasom;ble

tANCE.—The original ledgers on the Go
remained on 3]st March 1899, are no‘:rsn.‘i.

5 feet from the ground. They sta
average number of thege tree-zssyperngc::e1 i:
) years old, average about 30 feet high, but
measuring about 4 inches in iameter at 5
rivate estate belonging to M, Kerkhoven

16 80 feet high, with stems about 6 jnoha

Tas on the Government estates show very

rare from 12 to 20 feet high, with a stem
und. One year old Ledgers on sue-
althy erowns and branching 6 inches from
stocks show an average height of 15 feet at
4 months old, measured 1 foot, Sueciru-
h, and succirubras over §0 years old are
feet diameter at 5 feet from ‘the ground
16 30 foot high, but their stoms are not sq
oetta, The most marked characteristic of
their foliage. The trees have fine healthy
1 to seed. In this respect, they present a
'n the Nilgiris and in the Wynaad, which
7 somewhat deficient in healthy foliage,

uring seems to be done on p]:ivate cinchona

feet from the ground.
.in diameter. Hybrids grafted

- eirubra are 3 to 4 feet high,
"6 years, and hybrids on Succir
~about 70 feet high with stems

- cmwns’ and Show V'el'j" li

“ripen seed at an early age,

-estates, but on the Gove

- bark has not yet been determined,
- has been to-cause a slight

mode of cultivation, which is known as
estates some experimental plots have
vation, rough weeding only, and the in
were planted in 1894 on old land
Plot A had been well cultivated fro
remarkably healthy, and their avéma;’pﬁ'-.
plot B had been himited to sickling ‘d
prevent their being choked. The
their average height was about
should think it unlikely that they will
weeded only. No digging had been don
The trees on this plot looked rather
height was about 5 feet. An estimat
plots was made at the end of 1897, 1
contained 1'51 kilos of sulphate of g
contained no quinine, and the indi
per bouw. 1y
The total expenditure to the
6870, B 3680, and C 4390
(2:21b.) on plot A was 38-87 gui
ture of 36-80 guilders on plot B
the actual fieldwork, 7.e., weedin
1897 was 10-60 guilders per bouw,
guilders per bouw or about Rs. 11 3
allowance for cultivation. b
XI. GROWTH AND GENERAL
ment estate Tjinjirofan, of which
years old. They are very fine h
and with stem about 1 foot in
bouws or 7 acres of ground, so
only 183. Ledger cuttings on Tirt
are of a rather spindly habit, tk
On Gam’

12 years old, ledgers grown

fine growth ; at the age of 5 y
diam%rfgr of ’2-3‘7 inches, 3 feet

the ground. Hybrids grafted
bras 20 years old are from 30 t
The Officinalis trees at 20 ye

large as those of the finest
the cinchonas in Java is the

striking contrast to the oi

. XII. ManvriNG.—Litt]
ammonia, castor cake, stable
in the nurse~ies, are pl
flowering. This system of
to the alkaloids. Castor e

of 5 Ib. per tree, and has had
green than those of unmanured

alkaloids from 1 to 2 per cent,, but the
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'XTIL Harvesmine.—The bark crop
and redundant branches, and by the uproot
: worked as © high forest ” with the objeet
ment when the final erop is taken. Coppiei
because the ledger tree does mot reprodik
this system of working is unsuited to graft ] .
duced by Melvor was tried, but was abandones

btained by the removal of
Y extra stems
the health of the trees, and the shaving syste:
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2,722 trees per acre. !
and by the uprootal of trees that have nof sul
first crop gives about 100 Ib. of bark per
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ordinary annual crop is estimated at 500 kil
Although these figures appear to be high,
On the private plantation « Lodaja 7,
much as 365 kilos per bouw, when the first
the total yield up to 1895-96 was 3,685 kilo
subsequent annual yield was estimated at
acre. 'The high yield of the Java plantatio
that bark is taken from branches, as we
bark gives about b per cent. sulphate of g
The proportions of stem, branch and root b
figures for the Government estate Tjinji

cent., branch and 99-31 per cent. root Dbi
ent. stem, 3072 per e

shows 8968 per ¢ i
The yield of individual trees varies very ( |
branch and root is from 1 to 3 lb. per tree, and
been judiciously thin
Ledger plantation at Tjinjiroean affords
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and the number of trees standing on 31st
1897, 64 trees were uprooted, and gave 4,
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but during the 7 years 1891 to 1897,
acre per annum. The area of the Governn
in 1897 was 651,744 1b. or 2954 1b. per

2 1899 was 1,2 ‘
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estates is 2,205 acres. O{‘hutl llb. per ) uprooting necessitates t?ehreplznhnhg of

: P, 1 subject, as the future 0 the industry appe
T success which attends such replanting.

mentioned above, the land has all been

the plots have been sufficiently thinned o
plants ; but although this interplanting
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and the average annual vi
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- 1 gave particular attention to this
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GOVERNMENT OF MADRAS.

REVENUE DEPARTMENT.

Reap—letter from the Director, Government Cinchona Plantati
' 1899, No. 34 :— ions, dated 28th July

ApstACT.—Submitting report on #he cinchona cultivation in Java.

REPORT ON CINCHONA IN JAVA. %'
CoONTENTS.
T. History. IX. Di
II. Area under cultivation. b Ct;msioannd By
11l. Climate. XI. @ g
1V. Soil. XL an:tr}iln:d ok Lt
V. Elevation. XIII, Harvesting.
VI. Lay of land. XLV. Drying and packing.
VII. Propagation. XV, Cost of production.
VIII. Labour, XVI. Future of Cinchona.

I. History.—The history of Cinchona in Java dates fro

single plant of Calisaya, which had been grown in Parisn}rf)}:z ifdlgfl?;cme%a
Weddell in South America, was received by the Curator of the Botanical Gardens ayt
Buitenzorg. Further supplies of seed and plants were subsequently received from
South America, and at the end of 1863, the cultivation had been so vigorously pushed
forward, that there were more than half a million of cinchonas permanentl lgnlt)eds out
on the Government estates. Nearly the whole of these plants consisted ofyi)ghudianas :
and a8 it was soon found thgt this species contained very little quinine, its cultivatiot;
was given up, and propagation was confined to Calisaya, Officinalis s;.nd Succirubra.
In December 1866, a small parcel of seed was purchased by the Dutch Government
from Mr. J. W. B. Money, who had bought it froma Mr. Ledger, and in the following
year, 12,000 plants raised from this seed were put out and wer; called Ledgerianas.
The bark from these trees was first analysed in 1872, and was found to be exceptionally
rich in quinine. No gﬁ'ort was spared in propagating from the richest of these trees,
by means of seed, cuttings and grafts; and the result has been that Java, at the
present time, produces the richest bark in the world, and exports about 80 [;er cent.
of the amount required by the trade.

 IL. Area unpEr (INcHoNA.—I regret to say that T found it impossible to ascer-
tain precisely the extent of land now under ecinchona cultivation, but it is generally

supposed that the total area is about 20,000 acres. The low prices for bark, which

ruled a few years ago, led to the uprooting of a considerable quantity of cinchona to

make room for tea, so that the area under cinchona is not so great now, as it was fivé

years ago. On the other hand, the recent advance in the price of bark has revived
interest in cinchona planting, and I heard of several new clearings being made.
a@dltlon to the Goyernment Cinchopa Plantations, which cover 2,205 acres, there are
said to be 83 private plantations in Java, of which 58 are in the Preanger Residency
of Wes_tem Java a distriet which is admirably suited for cinchona cultivation. The
remaining p}antathns are chiefly in Central Java, while the number in the eastern
part of the island is small. Ledgeriana is almost universally grown, buf hybrids
between Ledgeriana and Succirubra, which have been proved fo contain a high Per
Oelatfgf% :ii;]ll}mme, are also cultivated ; and there is still a small area under Suceirub
an 18. ;
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: Residency of West Java i8 adu_xirably

gu'te({ItIo' tﬁ:’gﬁg;{ﬂﬁﬁ}?ﬁ:&ff e Preangell' rai;fall z,verages about 130 inches,
i

ut tlgi;eear At Tjinjiroean, which is one of a group
i istri ! : G Ly e | ;
and is well distributed throu 36 et covering 1,

20 to (30 49625 acres, the average number
of four estates, belopglng is about 2153 and even in the dry season, no single month
of rainy days per an;x n,-::n days. “The prolonged droughts from which the planta-
passes without sevell;a In(yiia are quite unknown in Java, and it is not surprising,
tions suffer in Southern £ the cinchonas, as well as that of vegetation generally,
therefore, that the growth o . ! The shade temperature ranges from

ah-guld be° mo&mdtgh?gé:: vxeggéa;emperature for the year is about 62°.
50 t; 1'178 :;ny se:e:on i B ‘October. to April ; the wettest month of the year is
i on | fro .

March and the driest August. 4 A ion for feptility
£ - Java bears a very hig repu’catl_on or fertility,
" IV, Sow;}f?:J‘éf&?&iﬁgg:ﬁhozs the soil to be by no means rich, as compared
1_1t itis l‘: c]‘ﬂlsro ean soile, a0 the forest goils of Southem India. Even the grass
with ric N’IP’ o A are favourably with Java soils, as regards she actual quantity
lands of the Nilgins comp owever, who has scen the luxuriant vegetation of

: h . 5 i :
}i‘f’;";f,;fﬁ?,i{ﬁf&bﬁe S,I;Ii‘l) izn?;rtile toa h'i.g}l degree ; and this fertility must be in

At e . fine physical condition, and to the favourable climatic con-
3‘%1{,83: ?ﬁ?:ﬁi:&ﬁ'tt%gionsﬁfuglm of the soil r’eadjly available as plaut food.
B The Hoﬁﬂg '{gi,'];,,fgf}iamlyses is given to show that in the most important con-
stitnent: v?iz nitrogen, potash, phosphoric acid and lime, the soils of the Nilgiris
) L .

compare vVery favourably with Java soils :—

: Dodabetta | Nedivattam

Javasoil. | 4 00t soil. grass laud,
Water il . i W . . 214 414 - 3:4b
()r?g:nic matter and combined water ® .. {74 18:91 50-71 2344
Ferrie oxide ve o " I o¥ 12 650 503 §54 |
Alumina .o i .y 5 . o 26-20 472 12:35
i s s R L e e 51 171 28
Mot {3000 10, SR RLERICE Dl By 47 72 r (518
Potash s ol . o4 od % ﬁ 41 36

xide .. e ' s .. B . A

Magesoite 100 g L e
Phosphaoric apid il gg ‘]l;
Sulphuric acid i . ! e i ol e ot
Silica “e o .. o 4% Ve o

160°60 - 100:00 100-00
& Containing nitrogen o 310 1:360 341

he above it is very evident that soil analysis alone affords
s of the cinchona barks g:‘i)v{n in J alvla. _;il‘he soil on

. : ‘o best is a dark chocolate colored loam, rich in humus, and
w!“l';'h ﬂlf‘:,eglﬁg)s?i th(gZ;emﬂy speaking the soil on the Government plantations
with a o, this deseription. Tt is of great depth, entirely frée from stones, and very
BNGIEEe L e nd moisture; but there area fow ficlds where the subsoil is of rather
Pgrf;l:f;; e T; sauch ground, the growth is not s0 luxuriant and the trees suffer from
8 : '

canker. ; - . - il

181 ~cation that has been found most suitable for Ledgers is
o V. Oggﬂt"‘?ﬁgb feTeltl;eaﬂgvthe majority of the estates in_ fphe f Pye@;lger‘ ‘Resid;ena.y
i s One of the Government plantations howe er—Kawah Tjiwidee—is
Pabout 6,000 feet above sed level, but this is found too high for Ledgers, and the estate
e only Suceirubra and Officinalis. In making a comparison between the
ST onty hich cinchona is successfully grown 1% Java, with that at which it is
elevations at ‘Wil ¢ must not be forgotten that the cinchona districts of Java are about
'?gownthmoﬁ?:l:’elqu:to dia are about 12° north, and the plan-
sou e , >

r, those of Southern In
fations in Sikkim are about 27 ° porth.

From a comparison of
no explanation of the richne

R gt lantations have been oarefu‘l'\'

g Ty p.—The sites for the cinchona p arefully
ot Qgeusfo;egﬁgve been avoided, and for the most part only gently undulating
fand has beg)n planted. On the Government plantations the whole of the land has
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heen earefully terraced. The terraces are four feet in width, and are accurately traced
across the slopes of the hills. The plants are put out in the centre, and the culti-
vation is done along the terrace, care being taken to avoid breaking down the edges.
The soil is so deep and the slope of the land so gradual, that there is no danger of
cutting into inferior soil in making these narrow terraces. As a result of this sl;'stem
of terracing, there is an entire absence of wash on the Government estates: no drains
are required, and.the rain water, instead of flowing over the land, carryi,ng all the
finer particles of soil to the nearest stream, penctrates freely into the soil, adding to
the natural store of fertility, the ammonia, nitric acid, and salts, that it has become
charged with in its course through the air. I wasnot able to obtain an analysis of the
rain water of the cinchona distriets, but judging from the number of active voleanoes

ifn tﬂlut island, I should think it must be rich inthe elements that are conducive to
ertility.

VII. PropacatioN.—Ata very early date in the history of cinchona in Java, it was
recognized that the future success of the enterprise depended on the selection of seeds
and cuttings from #rees, which had a high alkaloidal value ; but it was not until 1872,
when the bark of the Ledgerianas was found to be so much richer than that of any
o:cher cinchonas, that special attention was given to the propagation of this species.
The richest trees were reserved for the yield of seed and cuttings, and it was found
that individuals of the second generation occasionally had a higher alkaloidal value
tEmn the parent trees. The work of selection was at first solely in the hands of
(;-overnmeqt, who were in possession of the original Ledgers, and for some years, the
seed was distributed gratis; but from the year 1883 it has been sold, and the private
plantters have been able to grow their own stock trees, and take seed and cuttings from
the richest of these. The Government, however, still continues to make a consider-
able revenue from the sale of seeds and grafts. In 1894 the sum realized was only
275 guilders, but in 1897 with the revival of interest in cinchona planting, the ineome
from this source amounted to 12,065-25 guilders, as much as 260 guilders being paid
for a packet of 25 grammes of some specially fine seed, and 10 guilders each for well-
established grafts of Ledger on Succirubra. These high prices are a very good indi-
cation of j:he importance attached by planters to selection from good stock. The
highest price paid for seed in 1897, viz., 260 guilders for 25 grammes, works out to
10-4 guilders [per gramme, or Rs. 5,896"per 1b. One gramme of Ledger sced is
said to contain 3,500 seeds, 25 grammes would therefore contain 87,500 seeds. The
seed from the Government estates is sold periodically by public auction at Bandoeng,
the upset price is 10 guilders per packet of 25 grammes, and the bidding for the best
seed 1s always keen. Seed is not obtainable by private treaty with the Director of the
Cinchona Plantations, and as the planters are naturally unwilling to part with seed
from their own trees, the only course open to planters in India, who wish to procure a
STupply of the best Ledger sced, isto anthorize an agent to bid for them at the auctions.
thhe trees from which the seed is taken on the Government estates are not isolated,

feg tll)r‘q dl'n _oloeze proxmmity to Succirubras, and it would seem that thore is great danger
go ybridizing ; but I was surprised to hear that cross-fertilization does not take place
; a(xﬁy appreciable extent, and that although a few hybrids may be found among the
sced’ings grown from Lgdger seed, the number of these is very small, and they can be
rﬁadlly 1dentified and rejected while in the nursery beds. No special treatment is
given to the seed bearers with a view to increasing their vigour, and up to the present

time, no deterioration of the sced has heen observed. Seedlings {
izinal I s . rom seed tak
the original Ledgers, which are now 33 years old, are found to%l y 29 frow

=3

quite as vigorous and @

healthy as those raised from seed taken from younger trees, and the subsequent growth®

of the plants on new land is as free and hea thy as it was in the early days of the

enterprise. Experience with recar W frd :
YT regard to Officinalis and Succirubra is t
has been no deterioration of seed, either in vigour or in type. s the same, there

The grafting of Ledgers on Succirubra which was first tried in 1879 has been

continued to the present day with great success, Succirubra beipg of a more robust

habit than Ledgeriana, it has been found advantageous to put

. ' & i< . > t y
Succirabra on land which is not considered so suitable for Leﬁgergsl.af t%fef;"?ﬁﬁfe"i‘;
any indication of stiffness of soil and a non-porous subsoil, Ledgers will not develop

r——, S A
- e e
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well, and are liable to suffer from canker. On such ground, as well as on old land,
which has already borne a crop of cinehona, grafts are found to do well. The system”
of grafting-is that known as “side grafting” and is generally done in the open
nurseries. The Suceirubra seedling is grown in the nursery bed for a year or two,
until the stem is of the thickness of the little finger. A small cutting of about 3
inches in length is taken from a branch of a Ledger tree, and a sloping cut of abont
11 inches in length is made at one end. A small strip of bark, corresponding in
breadth to the diameter of the entting, is lifted from the stem of the Succirubra
seedling, elose to the ground, and turned back to form a flap. The seion is now
_inserted, the flap of bark is divided vertically into two narrow strips, and these strips
are bound firmly to the seion in such a way as to exclude air from the opposed edges
of seion and graft. The material used for binding is jute fibre, obtained by unravel-
ling ordinary gunny bags. Melted wax is applied round the binding to save it from

1 rotting, to the top of the scion, and to the angle between scion and graft. A few
) leaves are tied round the stem of the Succirubra plant, immediately above the scion, to

proteet it from sun and rain.  When the seion begins to grow, which is usually in three
or four weelks from the time of grafting, the Suecirubra seedling is shertened, and as the
scion increases in vigour the stock is further reduced. Finally when the graft is well
established, the remnant of the Succirubra stem is eut away, immediately above the
point of union. = The Javanese are very quick at grafting, trained coolies turning out
200 to 300 grafts a day. They are paid according to the mumber that suceeed.
Before this method of payment was introduced, the number of suecessful grafts was
about 10 per cent., whereas 93 per cent. is the proportion of successful grafts under
the present system. The stocks used for grafting are almost invariably Suceiru-
bras, but scions are tauken from hybrids between Ledgeriana and Succirubra, and from
officinalis, as well as from pure ledgers. On the Government estates I saw a ve

flourishing field of hybrids that had been grafted on to hybrid stocks in the open
ground. The original field of hybrids analysed only 4 per cent., and instead of
uprooting the trees and replanting with other plants, grafts were made on the standing

A trees from hybrids, which had given 11 per cent. to 12 per cent. sulphate of quinine.

These grafts at six years old were about 15 feet high and well branched. Graftingin
the open ground on old trees is not however generally done, it is considered better to
graft in the nurseries.

~ Propagation by cuttings seems to have been given up, as this method was found
less satisfactory than seed and grafts. As to the respective merits of seed, grafts and
cuttings, it might be expected that euttings would resemble the parent trees most
elosely in alkaloid eontents, that grafts would be next in value, and that seed would
show the greatest variety in type, but Mr. Van Leersum, the Director of the Cinchona
Plantations, has shown in his interesting pamphlet on the alkaloid contents and yield
of graft, cuttings, and seedling plantations, that neither grafts nor cuttings can be
relied on to give the same yield of alkaloids as the parent trees. Grafts from a tree.
analysing 10-33 per cent. were found to vary in yield from 3-35 per cent. to- 11-45
per cent.,, while cuttings from a tree analysing 11-63 per cent. gave from 4-57 per
cent. to 7°94 per cent. sulphate of quinine. Plants raised from seed also show eonsi-
derable variation, but they yield so much more bark than grafts or cuttings that there
can be no doubt that it is more profitable to grow seedlings than either grafts or
cuttings, provided the soil is suitable. ' | , ,

" Mr. Van Leersum has given particulars of the yield for seven years, from the time
of first harvest, of fields of cuttings, grafts, and seedlings, and has shown that during

“the seven years the cuttings gave 1,516 1b. bark per acre, the grafts 2,2881b. and the
‘{gzalings ?{209 1b. Seed ripens in j’tha towards &e end of the year, "When the seed

vessels are beginning to burst they are gathered and dried in the shade until the
geeds fall out. Nurseries are prepared, and worked in the same manner as in India
and Ceylon, and plants are put out in the field about twelve months from the time the
sood s sown, when they aro from  fo 9 jnches high. Plant buskets are not consi.
dered necessary, The n%mber,ot seedlings in the Government nurseries at the end of
Suceirubras, and 25,000 hybrids, and on the same date, the planis in s%;"om ke
numbered 2,602,300, or 1,180 per acre, as shown below ;— Bt
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plants. . g
Ledgers grown fr
Gralts o’l)ll’d 31 Sﬁg'd b it
# ledger or suc s 310
}‘}g’dg?\v cuttings . .LCXrubra ,oﬁsl.gigg?) 1974
E;u)cté:;lil;fucc)rubra and ledger) 4”500 w:z; } il
ey i MO R T 1| saao 1708
. e .. | 17-08
o 48,000 “ 87-90
184
Total ..| 2,602,300 ‘

It will be seen fr
and cuttings, the 1‘ela(t)§7lethi abO\[e H e

cent. seedlings, 31-78 peli i)m(ﬁ)ortmn e numt?er %ve e being 0754 po
agcertain the proportions of' tl. G wtinge: 1 was + abla fo

iven to understard that th l1e dlﬁerent i .b  private platers, b 1o 8
i, Succirubl S plantations generally consisty private planters, but 1 was

s oS u W r:;(.} nyor Officinalis 1s largely gr of Ledgers grown, from seed
planting duina e Lt A f“ ay as in India. The foxge :t\v,n. Ground is cleared for
B8 and PRI g/xfct culbe. ’ Ledgers are pla;xt(:; fehed fmd burnt, anvd the
December, January and Febru OT‘ b i) 4-X4 e e raonths of
way, and during the first T aded o el a0y

e v s L : yeur cultivation 1is limited t° shaded or protected in an
S ik s é)oauun_g forest land, including t" keeping down the w dy
> Indian rupees. This ﬁgubre l(lliecso % ?:f 1l R :tfm;
: not include the cost of

terracing which is sai
Rs. 7 pgr acre. B bouw_.(1 bouw = 12
= 13} acres) or about

VIII. Lasouvr.—That tl
§urprising Ferisin i G e supply of Javanese v _
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frlom 20 to 2% cents l(: anqn};: g al‘liy ey 0001Y%SP£§3€2h2£ i s mmio;;mﬁ
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advances to eooliss was forxrr??r;ult. labour without adva;eea o el o
the practice was bein;!, ab ‘Lf‘y in vogue, but the Dutchig g o
which they eould not li u::i ttd 1 -and that coolies who. had v oy cat
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e L thee non-recogmtion by the courts 3; R e paid slaves:
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s Be b aeat. N canker where
s o forms of the dis
case

are recoguised, one that begi
the ‘case of br,au b egins at the root and an
course usually aa(};&%kegﬂihe ]l;emoval and bur:it:;r o;hztif attacks the branches. In
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of wet bark or about 3

5,000 1b, of
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; , rter of the

X. CurrivarioN,—T
India. No attem i he system of cultivation i g3
weods isiehecked guﬁnﬁiz to keep the Plantationssag:gn :elfmlar to that followed in
the dry weather, trenches rains by a 'rough weeding, and y clean. The growth of
¥ foot.deep, Weeds.are burim; “dug measuring about it at the commencement of
1 foot, all weeds being 1 ed in these trenches, and th eet long by 1 foot broad and
g turned into the soil. Great 0 kg dopth of
is attached to this
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L

i

e~ and with.stem about 1 T
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estates some experim :
vation, rough weeding onlys and the 1nt .
i ith hybnds between Ledger and Suceirnbra.

were planted 1D
Plot A had been well cultivated fro

plot
revent their being chok

their average heig
should think it unlikely that they W

weeded only. No digging
«The trees on this plot looke
height was abou
.plots was made @
® contained 151 kilos ©
contained no quinine, and the 1
The total expenditure to the end
5870, B 3680, and C 4890 guilders

the actual geldwork, 2.6y W
1897 was 1060 guilders Per bouw,
guilders per bouw OT ab

allowance for cultivation.

X1. GrowIH :
which 1,2

ment estate Tjinjiroran, 0
fine healthy trecs,

They are very

acres of ground,

bouws or 7 ¢
Ledger cuttings on

only 153
are of a rather spindly habit,
feet from the ground. On Gamborng,
12 years old, ledgers grown from seed
in diameter. Iybr

fine growths
o 1 inches, 3 tieet from the

ybrids on Suecirubra,
re from 30 to

feet high with stems of

about 70
The Ofﬁcinalis {rees ab 9( years are
large as those ]

i g the luxuria

at an early 88% |
¥ MANUBING.——Little or 10
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@ nmonia, ¢astor cake, stal
lanted ou

was 3887 guilders, on plot €
B had been €

ding and digging,
or Rs. 7-D6 per acre,; but on private estates, 20

b JRe. 14 PET gere per ann
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« jntensive culture,” and on the Government
ot apart 1o show the effects of non-culti-
‘ve culture described above. Plots A, B,C

,thevcommencement, the trees were looking
height was about 8 feet. The cultivation on
Js and cleaning round the plants to
plot looked unhealthy and stunted,
d from their general appearance, 1
Plot C had been rougb

& there had been 0o burying of weeds.

had been doné - o bad L
d rather poor being deficient 10 foliage, and their average
i of the amount of sulphate of quinine in these

ioh showed that the highly cultivated plot A

¢ the end of 1897, whi
. :ne per bouw, the mnon-cultivated plot B

i ¢ sulphat® of q :
'ndifferently cultwated plo

t C contained ‘79 kilos

of 1897 on the three plots was as follows: A
per bou', so that the cost of a kilo of quinine

46-58 guilders, while the expendi-
ntirely unproductive. The sum spent on
» on the Government estates during

url 18 considered a reasonable

E._—-—The original ledgers on the Govern=
20 remained on 31st March 1899, are now 33
0 to 60 feet high, with good crowns,

1 foot in diameter at 5 feet from the ground. They stand on 4
go that the average number of these trees per acre is,
Tirtasari, 20 years pld, average about 30 feet high, butA
their stems measuring about 4 inches in diameter at &,

a private estate belonging to Mr. Kerkhoven
measure 30 feet high, with stems about 6 inehe;
jpubras on the Government estates show very
are from 12 to 20 feet high, with a stem.
One year old Ledgers grafted on suc-

althy erowns and branching 6 inches from

ed on hybrid stocks show an average height of 15 feet at
3 to 4 months old, measured 1 foot. Suceiru-

44 feet high, and suecirubras over 30 years old are
15 to 2 foet diameter at 5 feet from the ground.

about 30 feet high, but their stems are not so

the finest trees at Dodabetta. The most marked characteristic of
noe of their foliage. The trees have fine healthy

to run to geed. In this respect, they present a.

0
rown on  the Nilgiris and in the W ynaad, which
enerally somewhat deficient in healthy foliage. )

manuring seems to be done on private cinchona
S exponments are being made with sulphate of

in the sirseries, are P torra
0P ot green manuring hs on found to add #bout 1 per cent

flowering: This 8

( loids.
to‘the alka Oj d has had 2 good

y .
(astor cake has been applied on 2 small experimental plot at the rate

offect on the trees, the leaves being of a
but its influence on the alkaloidalgvalzei?l]:ﬁg

heen i Stable manure has been found to increa
9 per centu, ut the effect of the application of sulphatelgg l:f;,;ﬂ;:.
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XTIT. Harvesting.—Th <
and redundant branches, and b; 3?51:1?1:0

worked as “ high forest ” with " the object ofssecny
»Securing t

ment when the final crop is tak
v b r\( = 3 en. Cop icin ~
'tt)}?ic*saxfs'et the %ed‘c:(,r. tree does not reproc‘l)uce gﬁiz(l's 1ot appear o £ 8
& 8ys em of working is unsuited to graft p] ly from coppice and ~yamr“W‘
uced by MelIvor was tried, but wag abandgnil(]ita;oqi' Dt
T w

the health of the trees and th i

e shavine sveta

for the same reason. ~ Close Plant‘i,#;b wystem of Moens wag Biven up, afqy o ;9 &
" T a fajp

X : and p s
the fourth year is the systens toril8 M1 the gradyal thinning of ¢, Tant co tein)

n from

D - l e Illl
2,722 trees per acre. 1In the fourth yléa{' f;) lile? el ctate planted 4’X 4
NE Co

and by the uprootal of trees thy lound neces i
: . es that, hay. - Pl |
flrlst erop. gl'xvegj abouﬂ: 100 1b, of bj:}i ggﬁ S%ffeelent Space fo?freeﬂun out by !
aken woich gives about 175 Jp o ~ nt. . This
are % 9 1b. per acre. The o : ' cond tormn i
'xr(cl_SOO?Ib. and 450 lb.- per acre, respectively gg(f;ops 1n the sixth a o er
ordmary annual crop is estimated at 500 k" rom the eigh
Although these figures appear to be high, th
On: the private plantation Lodaja » ,le
i]‘;lécth taﬁi ‘56]) kilos per bouw, when the fir ‘
- ota ytle d up to 1895-96 was 3,585 kilos per bo S f tfﬂfél‘l'ili"l'sév g
g :eqxtlrellll annual yield was estimated at 500 kilo Uw, or 4,507 1p. p : 8’—89
- t. e high yield of the Java plantations ig ¢ S per bouw, or about 630 11 HS
baak ba-rk 18 taken from branehes, as well as from tll:% eas; ! r
'1‘112 Pgr"love;pti}izljt f5 Iim' Ofns. o€ Bhalc s quinine, andether ek
. ]; 4 ‘ncg stem, branch and root bark harvested . et repays I?arv i
- é’ut bm(n)l ahl 10 d({;’g(%fllmellt estate Tjinjiroean give 53-53 : es"mg
shovc'f’s 39-68 11)1; ;eng Lstgxe; c??(lpl-t'}oroot bark, and 4 Pl‘izatepi;t::e t"‘sgm i
The yield of indindm‘l tree; vari e B branch, ] A S
: 8 1e8 ver i . . i &
E:i;?cl;lug{zq I’O(l)t 1ts_hfromdl to 3 1b. per ti,egz)l;ige;:b;}', at six years, the'yieivaoj.ff? btaark.
er: Judiciously thinned, the yield per tree ra years, when g S0 Of stem,
odg : et rée ranges f 2
g"’ft‘oef quaﬁtmm}l b Pifjieosnn abofgn Verv%eso érgm 2 Ib. to 7 1p, P nZail",n,haa
al};:l e;zhnahua, }\) tln?réed. The trees are 83 yedrs olg Xample of 5 plot that ha?%:al
¢ number of frees standing on 31st Mareh 1 plo :
fhe o eng 89 of is
(}897, gi t{ ees were uprooted, and gave 4,172 Ib. of bz?rlvtms 152989' oh A58 or MZ;Q_’F“I%
bntezée  acre. I am not able to give figures showing the 9_1‘1 6 Ib. from about 9 tpgee
/ u1 uring the 7 years 1891 to 1897, the total yield wzle g ol ™
acre per annum. The area of the Government estates i 289 8,314 I ar 3di.1h
;In 1897 was 651,744 1b. or 2951 1b. per acre; and thelgv 3 Tho total pryp
uo;mf)]:‘:?n period }t&:»S tg 1897 was 285 Ib. per acre '1‘h(z:qra
young necessitates the replanting of old land, ' g s OF AllATvastiey
subject, as the future of the industry appears to m Itg%ve Particular atltenii.ontTg oy
success which attends such replanting.  On the vae(;n yernd lﬂ,-l‘gely % R
mentioned above, the land has all heen carefully terraceﬁmﬁftz,;t?;“’- Where, g5 1 haye
) 1 i )

plants ; but although this interplantine ma i ‘
develop{nerlt of fche plants eané)ot b;]%'o p);rzg S;;(zh tolgq &“9"95’
So.me_ of the private planters disapprove of inte 131'1)1‘ iy ‘t‘@?
thinning out until a plot has been entirely (‘ﬂeaeu'edrP Tgng" i
without being allowed a period of fallow., On the G‘rove:(-n?'e b
varieties were uprooted, and the land replanted, the secondmelgig estates,
but the growth is not so good as on virein goil. I g EE ti;l.l ), g
plantmg, wmqh could compare with g first pl;nting ;md Iaw 110 Iustan
In the course of time, when original plantations have been v ;Eclnmd ubt
yvlll find that unless they }nake new plantations on virein swg. ‘,ed out,
to keep up the present maximum yield of 500 kilos of bglrk p:r ’b:)tugm‘ 13

XIV Dryixg AND.PACKING.—-The bark is dried in the sun an

heat. On some estates, siroceos are u
: sed when th <
su, and on other estates drying rooms heatod by %?l‘lka?:“’ i et g
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quill bark, and 4 cents for manufacturer’s bark.
Government estates in 1897, for manufacturer’s and druggist’s bark, amounted to

96 pies per lb., the freight and home charges amounted to 87 pies per lb. or a total
of As.1-6'3 pies per Ib.; and on private cstates, the harvesting, transport and sale
charges on ledger bark are estimated at 12 cents per kilo, or about As. 1-2 pies per

S

with the preparation of succirubra quills. The bark is taken from the uprooted tree
in strips, varying in size from 12} centimetres X 5 centimetres to 1 metre X 15
centimetres ; each strip after being partially dried in the sun is curled round a piece
of bamboo, and firmly tied to it. The bamboo is removed when the bark is dry, and
the quills after trimming and sorting are packed in wooden cases, containing 150 Ib.
This druggist’s quill realizes a high price at Amsterdam, as much as 1} guilders
per pound having been paid recently for metre quills from the Government estates.
The cost of harvesting, packing and transport to the coast is 6 cents per pound for

The whole crop charges on the

pound.
XV. Cosr or PropuctioNy.—As the Government plantations in Java are worked
as a commercial undertaking, and the bark is shipped to Amsterdam for public sale,
the figures given in the most recent annual report may fairly be taken as representing
the average cost of bark-production throughout the island. The total expenditure on
the Government plantations in 1897 was 93,198'87 guilders, or Rs. 1,16,498'98. = The
area of the estates is 2,205 acres, and the expenditure was therefore at the rate of
Rs. 52:83 per acre. This sum was distributed as follows : —

Per acre

per annum.
RS.
Establishment 18-19
Nurseries and fieldwork 13-68
Buildings 2:94
Miscellaneous ... Tk 321
Crop including transport to f.o.b. 14:81
Total ... 52'83

Apart from the crop, the ordinary upkeep of the estates cost Rs. 38:02 per acre. The
crop amounted to 651,744 1b. or 29556 lb. per acre, and as the total cost was
Rs, 1,16,498°98, the cost per lb. f.o.h. was As. 2-10-8 per Ib.

Freight and home charges amounted to 8:7 pies per 1b., so that the total cost was
As. 3-7 pies per Ib. This figure may be further analysed as follows : —

A8, P.
Cost of establishment and general upkeep . 2 07 per lb. of bark,
Harvesting and transport to f.0.b. 96
Freight and home charges ... 87
Total' ... 37 perlb.

The most important consideration, however, is the cost per unit of sulphate of quinine,
The 578,298 Ib. of Ledger bark averaged 7-16 per cent. sulphate of quinine, and for
the present purpose this figure may be taken as representing the average of the whole

476 1b. of Succirubra quill bark cost more to harvest than the Ledger,

crop ; for the 74, to t
and was not sold to manufacturers on the sulphate of quinine basis, The cost per
“Init therefore was 5-8 pies or rather less than jd. The average analysis of the
whole crop from Java is not much above 5} per cent. sulphate of quinine, so that the
cost of production of a unitis abont §d. The average unit price in Amsterdam in 1897
was 47 cents or rather less than 1 penny, and the net profit for that year on the
Government plantations was 97,213 guilders or Rs. 1,21,516-4, which is equal to a net
profit per acre of Rs. 55. The planters in Java have always recognized the fact that
the chief object of cinchona cultivation is to produce quinine rather than bark, and
the success they have achieved is very largely due to their perseverance in selection
based on ana'ysis. It is usually assumed that the soil and climate of Java are sufficient
to account for the superiority of the bark over that grown in India, but if this were
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the case, the Succirubra bark of Java, which is grown to ; :
quills, and not as a yielder of quinine, would bge richer Tlf:; tgfed;;la-n 15w druggist's
India. As a matter of fact, however, the composition of the barks .cll"llgl'?ﬁf L e
An average of 42 samples of Java Succirubra shows 145 per cent . : :
average of 50 samples of Indian Succirubra analysed by Mr ﬁ%‘;m e
cent. quinine. This comparison is interesting, : L s
Sueccirubra, the one species which has not been propa o
quinine yield, and which has been grown for its l})arlf rﬁ?}&iﬂ fm fgl;-e?; with a high
results have been very much the same as in India. 1S quinine, the

The Officinalis in Java, which was raised from seed recei o
plantations in India, is grown to a very small extent; but?elv‘r?glﬁ;;oh?sthe GWW P
Ledgers attention has been given to propagation from the richest u%sspe';fs bt
of 80 analyses of this bark made by Mr. VanLeersum shows 8:25 per et;nt su?l ‘f‘n’@‘ ®
quinine, but as each sample measured only half a metre (19-68 inches) a,].ld_ } ?‘e o Q@
at a height of half a metre from the ground, where the greatest de :}sit ofwas ke.n
occurs, this high figure cannot be taken as the average for Officinalis lftem barl:lkalold

XVI. Furure or CiNncHONA.—The extraordinary fluctuations in the
the course of thelllast few months have shown that the Java planters are
cause a rise or fall in prices in proportion to the amount of :
planters have hitherto failed to take advantage of this positiol;:tr]:;(lil e{ efgio Tk the ‘ ; e Bt Lo .
quantities of bark whenever the market has improved, have invariZb}y pplng \rg
down. From time to time, efforts have been made at combination, mtgen Jrooe.
regulating shipments, but they have not been successful, and the Bandoen 2 am T
Factory has not met with the support which it deserves. Since my visit t5 . P e
ever, it appears that a combination has at last been made, and thatit hasb ava, how-

to establish a cinchona market in Batavia, where all the bark : eenwﬁﬂ
be sold. \ e T e
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It is anticipated that this action on the part of the planters wi i d
better control over the market, and will forece up the price oIf) bark aﬁﬁluiglnﬁmm fhem 8

The exports of bark from Java from the 1st of January to the end ¢ 2R, B o
current year amounted to 5,090,800 1b., which is the higlgst total tlxala.to}fmg?:ee:!bthﬁ g e
shipped during the first half of the year. I am of opinion, however, that these h:en
shipments cannot be kept up without discounting the yield of the plantations in tﬁe
future, unless new land is opened to counterbalance the lower yield from g e

which has been replanted. Bronid "

In regard to cinchona ecultivation in India, the principal suggestions I have S A
make are as follows :— :

(1) Further attempts should be made to cultivate Ledgers from seed obtained
from Java. They should be grown at an elevation of from 4,000 to 5,000 feet in rich
well-drained soil, and the richest trees only should be propagated from. Rk b 11

(2) The grafting of Ledger on Succirubra at low elevations, and of S A
on Succirubra at higher elevations should be tried. : 4 oﬁm‘
(8) Officinalis seed should be taken only from trees showing a high peroc i
of quinine. :

(4) Succirubra bark should be shipped in the form of quills. 3
(5) High cultivation should be adopted, and where the lay of land and =
nature of the soil are suitable, the ground should be terraced before planting. s

In conclusion, I beg to express my thanks to the officials and planters generally
for their courtesy and hospitality, and to Mr. VanLeersum, the Director of the
Government Cinchona Plantations, in particular, for the valuable information he gave
me on every detail of the working and management of the estates under his charge.

(QOTACAMUND, (Signed)  W. M. STANDEN,
28th July 1899 - Director,

A e e i s o e M i
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