THE POSSIBILITY OF EXTENDING GINCHONA

CULTIVATION IN THE BRITISH EMPIRE*
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- The Cmchmm plant is the base for the manufacture of qumme,
'lm:h is still the most important specific for malaria, in ‘spite
‘advent of synthetic drugs, such-as- plasmﬁqueaegaryd af;brme :
“former drug is not now in favour, as it is said to give rise
yertain toxic. e&ects. . Atabring is of German o a,nd_;s,pxgmm
{. by patentw: Iis cost is high, and it i5 stated W that, the coat .
snnﬁ one malaria case with it would be 4.9s. as agamst fs "
: ar trcatment with quinine. - In view of the'fact thar vast
hreas ‘of the territories ow:ng allegtanf:e to the British Crown ﬁié‘g
Haubject to this 'scourge, it is renmrkablc that.about 80 per maﬁ”
g: ﬁuzmnc products consu;ned in the world to-day i i8 m

etherfanids East Indies, and that only about 4 per
rmgh cmmtnes ;:‘ s m %ﬂmﬂte‘i %ﬁtﬁtiﬁ“’
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- 80(} mdlmn peopie an the world m—day who' suffer from ma,lana and

that there are 2 -million fatal: casés. annually. * A large prop mtm

9§ ‘Nations Health, Organization uﬁweg .data _showing that 100 mil
‘people in British India_alone suffer from malaria, but only 8 0,10
" ‘million are treated annually, and in other tropzcal parts of the Ftnpire

con.ilt:ons are much the same.

3

Av o 'uuz mcr,ea;wq conaumptum ol umme 15.. largaly o mattqr ax“‘--

: ‘prwe -and,.funning” concurrently, of efficient propa nda.

- dower_ prices, a wider knowledge, of the, nature of the drug
,clﬁcmm; ‘means. of distribution,” the consumptlon could undp tg
. be. ia.rgely extended, Even at present the copsumption lg
vety mnal&arablc. Thus India -alone_consumes about 21%%01‘3 ib.
of ulmne r annum, of which 70,000 1b. are produéé in that

s:mm ‘140,000 1. are made fmm Duteh East Indies bark '

“The re:at nwd for India is provision for 100 million sufferers; using

L annually.  In: the Colonial Empite the latest figures, as shown by
. the imports, indicate ‘4 ¢cofsumption of about 70,000 fb. per annum.

= of the West Indian islands, do not suffer From malaria and do not,
w0 therefose, impoft quinine. Taking the others, the Eastern Group

consumes . nearly | 47,000 -1b,, the chief importers 'being” Ci flon

{27,500 1b.), Malaya (15,000 ib.), and Mairitius (3,100 m
East_African Calqmes absotb over 11,000 16., i‘{enya, angany‘ika

group. absorbs. only 7,190 1b., an- amcmnt
oo ‘,'Coiamés

ﬁié way of ahy 1mm&dxanc increasevof maﬁtﬁnptmn bres

: b th' Organization of the League ¢ of Nations, - The Spetial
l\fa ia S

S au;‘- At “othet ‘alkaloids that ave firesent 0. "Cinchona bark |
§T s ’f_dreib%“trrvqmmne Theseonclision reached “Was: thatsthe stricken

consisting -of mixed alkaloids, provided these conforme
defived standards. Totaguina ‘was the result of these de!iﬁemapn

e

o wuble alkaloids, of. whmh 15 pei ¢ent: wqmmm Either j¢ may consist
i the Jota
L. suceirubrd, or it may bemade rory the high

Mm’aw

. atkaloids of fow ma»;a elding Jaeads -gueh @s
_ yiel c.
" . tesidues wrtﬁ the addition of sufficient - qumme 40 -bring. it np to

of these casualties are British subjects.  For example, the Fue -
ion

i
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45 grains a year, which would reqmre 600,000 1b. of quinine sulphate -

Many of the smaller island Golonies, such as Fiji, 'I‘onga, and some

igand: ;&akmg between 2506 and 3,000 1 .
'%fman gm

L - West

e '_:15 giwm very‘ muc}; iless thamﬂm pcténtfal demand i 4l thieke

Lo tg grz:at, but the’ obstacle’ of ‘price,
. whick is greate{ f;han e aver e ithabitant cdn a‘:ﬁord staﬁds ia =

<y :'I‘he whfalc q%ﬁ'stlon of’ mala.nz} qm:oi ‘was spectaliy ;mtdgrgd“
Qmimitge of “this bday mqulrcd" into’ the’ gbssibi}:ty ?{ -

s of the world wouid beneﬁt from the use.of ‘a ¢hedg *fabrifu"‘ ' *.“: ’

" ahd it is a febrifuge standardized to_contain:T0:per cent.of Grystalfiz-



Spetification. Med:cal “tests, a;:eordmg to- Field,® have rmfe& o
i sansfactory. although it 'is stated to be shghtly“’less effect:% than
. quinine and is unsmtable for intramuscular injections.. Here again

t.he ‘quéstion of cost arises, and r,otaquma is- not likély 1o displace

giutmne unless it is appreciably cheaper Theorehcally the extrac-
tion _of total alkaldids from the bark is easier and cheaper than the
separatlon of quinine alone, but pre]udtce is in favour of quinine,

_ partlv because .of its more attra.(‘twe colour and. a,ppearance.; The
price-of hark. is.the real crix ‘of the ‘Guestion, "and this is largaly

‘ontrolled “ar the present time by one ‘organization which holds a

practical monopoly, namely, the Kina Bureau of Amsterdam. This

‘controls. the production of bark in the Netherlands East' Indies, a

‘region whmh as has been Sta.r,ed above, Frovzdes niot less than 90 :

per cent g the total world product:on at_present, The supplies

Arom the South American countries, which are the original home of

the plzm: are now neghg'ble. Lo

i
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s - " The gemis Ctuchm is a native ef the Andean region and grows
BRI \ma wild state on the eastern aﬁorested areas of that region, between
' latitudes 10°N. and 8°S., i the Reépublics of Peru and’ Bolivia.
"There are 85 species of the genus: Cinchona listed in Index Kewensis
.and all are characterized by possessing bark-containing the quinine
“alkaloids to a greater or less degreé.” The classification has pre-
" sented some- ditticulty ‘to botanists, owing to the ease with which
-the ppecies hybridize with ‘one another, so giving rise to different
~ forms. . There are, however,: only four species which are, or have
" beem, culs;vated to any extent for theu -alkaloids. These are’ C.
':'}éfgam Moens ex Triméh, “which is also known as €. calisaya
-, Wedd; var. ledgeriana Howard, from which’Lédger Bark is obtainéd;
ks ‘wﬁm‘ﬁm Pavon ex Klotzéch, ‘which produces Red Bark; C
o salisayn We&ﬁq yxe[dmg Yellow Bark; and € officinalis” Lmn.,‘ ‘
S m&-&om Bark or Loxa.  There are two hybrids which have + -
en- gultivated from time to, timé, namely, Ledger Hybrid
e X sugcirubra) and C. . (robusta x officinalis xsucmrubm)
«Igmmdays pracncaﬂy all the Cmckm bark of commerce is obtained
o eom C. ledgerians and C.-succirubsa. o Java selected plants.of
FERN a&ﬂg&m bave given higher pewentages, aud in, fact the contents
20 turihi mmmmm%m _
. ,sand-:aiso to env:wmﬁent, AR REATE i | i,

newhat acwd:mg t@ vmﬁy .
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~Cowan ¥ gives the following average percentages of the three
main species as grown in India:— - '

Quinine Other alkaloids Total alkaloids

C. Mdgeﬁana | 5.49 3.03 . 8.52
C. officinalis 2.93 2.07 5.00
C. succirubra 140 4.85 6.25

© - Analyses oi. the batk intlicate that C.- ledgeviane is richer

quinine than any other species, but that C. succirubra possesses a
high total content of alkaloids, particularly in cinchonidine. These
facts are of great importance in connection with the establishment

_ of the planting industry, as naturally efforts have been made to
cultivate ledgeriana on account of its high quinine-content, in spite

of the fact that it is more particular in its requirements and is less
easy to grow than the other species. ‘

The history of the introduction of the plant to cultivation throws'

considerable light on the present state of the industry. Prior ta
1857 supplies of bark were obtained in limited "quantity from the

.native home of the tree in Bolivia and Peru, hence its old name of
‘Peruvian Bark. It had long been known as a fever-freeing drug:

as in 1639 the Countess of Chinchon, wife of the Spanish Viceroy
of Pern. was cured by a decoction of the bark. A hundred years

the name Cinchona. - .

No real effort 'seems to have been made to cultivate the tree

" it the South American forests, or to- maintain supplies By replant-

' ﬁgnfza’f!%ﬁ’p}gced Mr. (later Sir).Clements Markham in chatge

iﬁ%b and as the demand for the drug increased, especially a‘thf?
1820; when French chemists isolated the main alkaloid from ‘the
bdrk and quinine sulphate became the established specific, " the

+ . importance of securing more.abundant and regular supplies became: .

evident, Between 1845 and 1848 Dr. H. A. Weddell investigated
the siatural occurrence 6f Cinchona trees in South America and
deseribed the species. He commented on the reckless. clearing .of

.. the forests and pointed-out that cultivation would have to be under-
+ .~ xaketi if supplics Were-to be miaintained.. Weddell's seed was plantzd -

in the. Jardin. des Plantes at Paris, and a few years later, one.of
these plants was taken to Java, supplemented later by importations

" of seed and plants from South America and by exchairgge from India,

Stimulated by his report the East India Company decided to dispatch
an’ expedition to South America. to obtain seeds and, ifq_gbssggre;
arge.

brief a¢count of his jourriey is given by Dr, Geotge Smith.™

R

later Linnaeus perpetuated the name of this lady by giving the genus

R
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Murkham succeeded in collecting 528 plants, together w_ith a quantity
of seed, chiefly of the calisaya variety from ‘the Province of Cara-
vaya’ in Peru. He arrived at Southampton in 1860, and after trans-
mitting a portion-that were dying'to Kew,® he proceeded with the
remainder to the Nilgiri Mountains in Madras Presidency, and
eventually 270 survived ‘the passage of the Red Sea. - Meanwhile
seed had been dispatched to Kew where, under Treasury instruc-
tions, i forcing house had been erected. A large number of seed;'
liegs weis ralizd there in -I€60-1, young- stocks growrn, au.
coinpetent gardeners recorimended to take charge o_i. the new planta-
tions -in lndia. At the same time seed was supplied to the West
Iadies and Ceylon. The plants thus collected appear to have been
chiefly of the two species succirubra and officinalis, neither of which
possesses a high quinine-content: The next step was the introduc-
tion into cultivation of 'C. ledgenana in 1865. Charles Ledger was
an explorer and merchant, and an interesting account by H.O“dﬂd‘m‘
relates how his henchman managed to collect seed from fifty trees
_of the ‘rojo’ sort from the banks of the Mamore river in Bolivia.
Ledger sent the seed to London, where it arrived in good condition,
and asked his brother to sell.it to the British Government. He was
unable to do this and sold the greater part of the seed (about 13 1b.)
ta Mr, J. W. B. Money, who owned Cinchona plantations in India.
The latter did not use the seed himself, but exchanged it for C.
succirubra seed with Mclvor, the head of the Government Cinchona
Plantations in Madras, since this variety appeared to be well suited
to Nilgiri conditions. Little care seems to have been takes with
Ledger’s seeds in Madras, and although about 80,000 seedlings were
said to have been raised, they were allowed to die out because the
policy at that time was to concentrate on succirsbra, A small pinch
. of seed had meanwhile been obtained by. G. A. Gammie, the Super-
intendent of Cinchona ‘Plantations in Bengal, and 800 seedlings were
raised;’ Partly because the species appeared to do better in the
Himalaya foothills than in the Nilgiris, and partly also because the
true value of the Ledgeriana species was better appreciated, it was
multiplied rapidly and soon began to replace the inferior varietias in

. . the Pengal clantations. Meanwhile Ledger had. disposed of ki

Temdining seed amouniting to 1 b 1o the Nutch Government, whe'
sent it to Java, where it came into the -possession of the Director
of Cinchona Cultivation, J. C. Moens, in 18656. The new species
took kindly.to the soil and climate of Cheribon and Preangar, where
mojst of the Cinchona is still grown to this day. The value of the
new introduction with its high quinine-content was at once realized,
and the Dutch with their usual thoroughness immediately began a
systein of rational selection which has borne abundant: results. -
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According to Kerbosch,” the planters in Java early formed the
opinion that the large-scale production of Cinchona bark with a low
quinine-content would have no economic future. Accordingly,
when Cinchona plants were first introduced by Markham, Hasskarl,
and Schuhkraft, the planters took little interest, since these species,
mainly officinalis and succirubra, produced bark with a low quinine-
content. There was a change in the situation in 1873, by which

. . time the first consignment of bark with a high quinine-content was.

produced from the piants raised from the secid purchased from Ledger
m 1865. Private enterprise then began to develop plantations on
a large scale, more especially as the madical proféssion was advocat-
ing more and more strongly the use of the drug, with the result
that the ‘market strengthened and widened. Ceylon was at that
time a keen competitor of Java, as the planters had been anxious
to, find a substitute for coffee, which was being destroyed by the
- fungus disease Hemeleia vastatriz, and had substituted Cinchona for
it. - The-area planted to Cinchona in Ceylon jumped from 1,500
acres in 1873 to 64,000 acres in 1883, but by then over-production
had taken place and the price of bark fell from 72 Dutch cents in
1880 to 7} cents ten years later. The Ceylon bark with the low
quinine-content was at a serious disadvantage with the Ledger bark
produced in the Dutch East Indies, and the industry declined rapidly.
The area in 1893 was only 5,000 acres, and the Cinchona trees were
grubbed up to be replaced by the new plantation crop — tea —
which was then coming into favour and was found to grow well
-under the same conditions as Cinchona. To-day the Ceylon industry
In India the position was in some ways similar to that in

Ceylon, with the difference that Government-owned plantations were
maintained in the Nilgici Hills of Madras and in the north-east of

Bengal on the Sikkim -border.  These two regions are still the .

dentres for quinine production in India, but private enterprise has
ceased and only the Government plantations remain. At the height
of the boom in 1880 it was estimated that the Government and private
plantations in the Nilgiris and gther parts of southern India amounted
1o 5,800 acres) with "a. groduction- of (400,000 157 of dry bark per.
ahnum. The Government plantations at Munsong and Mungpoo
in Bengal covered 2,400 acres and private plantations in Darjeelin
aniother 1,800 acres, the former producing 400,000 and the latter
150,000 1b. of bark per annim. In Ceylon at the same time the
torresponding figures were 38,500 acres and 1,000,000 Ib. of bark,
Java at that time possessing 7..500 acres and 450,000 Ib. In all
parts of India the slump in prices caused by over-production saw
-.the -¢limination of private plantations during the next decade. .
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;u‘/aqftﬁkir@gs' in Java could hardly work at a profit.. In §

“dbardoned in favour of another crop, as happened in Ceylon.
““first real improvement came in 1013 when the producers in the East
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There were essential differences in the management of the
Government plantations in Madras and Bengal. In Madras, the
policy had been to grow succirubra and to a less extent officinalis
and robusta — species possessing a much lower quinine-content than
ledgeriana. The reasons for this policy were partly that these
species were those first introduced at the time of Markham’s success-

* ful expedition, and also becausc conditicas of < and climate ceemed
to suit them better than Jedgerana. Ir Bengal, on the other hand, -

the value of ledgeriana, on account of the high quinine-content of
its bark, was realised from the time when the first small consignment
of seed had been secured with so much difficulty, and efforts were
Jargely concentrated on the problem of establishing this species, so
that up to the present time by far the greater part of the area is

still planted in ledgeriana.

"' Cinchona was also tried in the early days in many parts of the
British Empire, and apart from Ceylon and India, experiments were

-carried out in Malaya, the Sudan, St. Helena, Jamaica, Trinidad,
-Mauritius, and parts of Australia and New Zealand. In most of
‘these places climatic conditions proved to be unsuitable, but jn

Jamaica a small industry flourished during the boom period .The
area cultivated in 1880 was estimated at 800 acres and the produc-
tion at 50,000 Ib. of bark per annum, but the economic conditions

that proved so fatal in Ceylon and India also applied to Jamaica,

and the industry speedily declined, so that at the present time all =
't!hat‘rcmalins to perpetuate the attempt is the name “‘Cinchona’ -
which is given to a pleasant old house which is situated high up -

in the Blue Mountains and the headquarters of an old experimental
garden of the Department of Agriculture. et

e

£

reasons for this success and the methods by which difficulties have
be;tn met and overcome., : I

PR
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. CAUSES OF SUCCESS OF THE DUTCH INGUSTRY

. Kerbosch ” mentions that the effect of the slump in‘priée“s

during the 'eighties caused by over-production was felt- for twenty

&

S

was a danger during: this period that Cinckona cultivation, might

ik ]

e | Thls record of failures in the British possessions is in marked s
“contrast to the state of the industry in the Dutch East Ifdies where .-
it continues to flourish toda¥. It will be interesting to examiné the . -

years afterwards, and the price reached such a low level --ﬂ‘?"ﬁ‘@tﬁy:
ety there

o

g
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Indies came to an agreement with the manufacturers of ‘quinine
whereby the supply and sale-of bark was regulated to keep pace
-with the wotld’s consumption. This arrangement probably saved
the :estates from financial roin, but has not really prevented the
fgbssibility of over-production, for far more bark could be obtained
by the normal working of the estates than is now aliowed to be
produced by the agreement. A rapid expansion in output could,
‘therefore, become effective,. i ‘the positica of the market-watranted . -
such action, ' -

 Mention has been made of the measure of co-operation main-
‘tained ‘between - the growers and the quinine manufacturers which
was achieved through ‘the Cinchona Agreement of 1913, The |
administration of the Cinchona Agreement Ties with the Kina Bureau -

,in Amsterdam, which is made up of representatives of both growers

- and quinine manufacturers.. Government influence is of importance,

" as about 10 per cent of the production of bark comes from Govern

" thent-controlled plantations. Since 1934 bark production has been
‘fi-u‘_thér controlled by the iatroduction of an export quota system,

.and Government decrees the ariount of bark that shall be exported
‘annually, - Thus, in 1986 the export quota was fixed at 1,646,851 1b.

' ‘(exli)ressedfas quinine sulphdte equivalent), but in order to meet the -
‘world’s heavy dethand the quota 'was increased in November by
another 157,630 Ib. The figures for 1937, 1938 and 1939 have been

‘-gmg‘r'essiveiy- lower. The producers of bark have benefited greatly
by ‘this restriction scheme;, which was éxtended for another ten

“years ‘'on January 1, 1937 The feasibility of this agreement was.
‘only ‘' possible because the Neétherlands East Indies possessed by
1918 a virtwal monopoly of production. At least 90 per vent of the
wirld’s supply ‘was in their hands, owing to the collapse of private
enterprise. in Ceylon, South India, and othér places. - It must niot
‘be imagined, however, that this position has been easily reached,

~'as prior to 1913 the industry had many bad periods. - SR
- Some of the reasons for the survival of the Java industry when

. . its competitors failed may be briefly mentioned.-.In the first place,

<., - the climate.of those parts of;"-f'eja where Cinchonq.is grown appedrs. ..~ ... .

"o be particularly favourable -to its growth; and especially to
ledgeriana. The light volcanic soils also seem to be very suitable.
 But apart from this, due credit must be given to the way in which
" .*the early Dutch ddopted the policy of contentrating on varieties
producing bark with'a high quinine-content, The industry has’ also
" heen the subject of unremitting research by the Government
‘Cinchona Plantation ‘at Tjinjeroean, and " figorous control -in the
- 'gelection and bteeémi -of new high-vielding' varieties has given
" planting material of the Righest quality. - At the' same time field
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"experimental .work has been undertaken with the object of dver-
- eoming -the difficulty of growing ledgeriana in old: soils' and.in the
- intraduction of gratting technique and the :selection of root-stocks.
. Work “to. combat_soil. losses from erosion by terracing, drainage,
‘and the us¢ of green manures; has been continued, ‘and. manuri
. Jexperiments carried out.: These factprs..in addition to the economic
. agreemeat, have served to: place the industry in its present ‘satis-
= fagiary pasition. - o o L e T e o Lo ey
 C. ledgeriana requires rather special - ecological ‘conditions in
ordér 1o flourish. As régards climate, it will not stand great heat,
“and frost is fatals - The ideal .mean temperature is probably abeut
. 75°F. with & mean .minimum of 60°F. and mean maximum of 86°F.
- :'The limits of rainfall fall between 75.and 150-in. per annum, but the
~ distribution is far more important than the total pxec’i‘gitatiuni_ The o
-plant cannot stand long. periods of drought and it is therefore found :
its the East, that it-is cultivated only in those districts experiencing
- two monsoons in the year. -‘Ledger’. also_is particular . its goil
requirements. - Sands-® mentions that in, Java it grows on. light
“loams of volcanic origin of -gogd;dgp,th,; rich in plant-food, apd easily
worked, Clay. soifs are said-ta be guite unsuited and free drainage
.43 essential.  In India it is also foundthat soils derived from granitic
~ -and volcanic formations. are the best. They are acid and have a .
- fairly wide range from a pH of §.:23.t0 4.58." As regards elevation,
. . «Cinchona is grown. in' Java between 8,500 and 6,000 feet above
."gea level, . Below or abave these levels the yield is not good. .In o
... Jndia the upper limit is 5,000 feet. and the lower about 1,500 feet., -
At fow fevels the tree grows rapidlys but.has a. short life, is hable -
.40 disease, and the bark has a.low percentage of alkaloid. " Avthe
higher -levels the growth is. slower and.the yield of bark is smaller. -
. C. :succirubra is somewhat less exacting in its requirements bith as
- «egards elevation, boil, and rainfall, but the same general conditions -
- apply to it as to ledgeriong. It will, thus be seen that the plant:is =
,-exacting in its requirement, and it is natural, therefore, that the -

A

.+ sorivecitar Timred. ¢

S cuLTivATION . o

.+ I India the sequence of operations jé as follows. A suitable
- . area of virgin _x;agiegfotest,is._, ected and felled: during the tﬁd
;. “ season (November to March). /If steep; this:land is terraced and
a staked 4x4 ft. to mark the sites-of the young trees, which are N

" " planted out from the nurseey beds in sperially prepared holes, during
»~ May, -and continuing for the next two, months when rainy qamdiﬁﬁsg
but

- prevaile In Darjeeling ,-!ightf shade-trees only  are needed,



heav:er shade is required in Madras and Burma. Seedhngsoare
raiséd and used as plants,; 'afid although expem:ieuts with g
ixﬁ&e been ritude the practice 'of ‘planting cut seedlings still ‘prevails
. “in India: The soil of the nursery-bedsis’earefilly prepared fram
- leaf-mould collected from the forest, . It needs to. be- wo;ked toa
‘fine consistenicy, since the seed is very small and light and one ounce .

b fgmﬁ give 20,500 seedlings, . It gérm:nates Jn abous three weeks, s
A " “Fhe irsefy beds' are she tFrefE by ‘sloping ¥00fa of thatels, m*;mte et o e e

ﬁif ann seéd}m irom héavy rain or,sun, and seeds dre sown
| arcﬁg Tﬁey glznm be carefully ‘watered with a_fine spray. at

N : . Fhe. seetlh:gs are transplanted twice, first, when
. the. S&E’d le&Wéi ar& }’ust fully ‘expanded to'a distance of 1 in. apart,
- . -and ldter at the age of three mont‘hs, in May and June, when they
.7 Tate® or §.inches high, and theén the spacing is '3 %8 in. “They are
: - “'planted out after theyfbihavé been'in the aursery for about two vears,’
& :*M o forthipht before they are transplanted the toofing of thatch
L. 7. Vis:gradually ‘rémoved to harden' off the plant. The youngplfaﬁta._
IR *ﬁmmdmammim a year for the first two or.thres
hﬁtmgeﬂoémlhﬁmn round . the tree is:all that.js 1 _
v of the bark begm -about the fourth year when thinnin
. "hﬁpﬁm 55 are dealt with. ‘The final uprooting is made m?
S eat, as the figures avajlable indicate that-a 10-year. fotation
7 test feurrﬁ in qumine per udit. of area.”” At'iNe final
ésf;» who!eﬁ-ee‘i’su wﬁedan&theharksmgedfm
maa&ﬁmf&eg -which iz then dried, s&r&&ﬁﬁd p:
S *%ﬁi&e factory.” This ‘method 15 said to glve betfer tmltsizﬁwa
C cisystem of “_ piting,  which has-alst bectt- practised. At
e - 7L R e L
G W oved in avadiﬁersgsaemi 36 rakied
m iz .Eﬂ%ﬂlﬁs i llings. < The metﬁogx;@ mp g:;
'- edlings. g’re esset:tla:ﬁy slmilat to thvgse descitbed “above, .
. “beds afe riofe elaborate and the times uﬁmﬁ‘s
awrhiat’ erégﬁ:”*‘l‘h ledperiana plints are it raiddd
'apee&aily sﬁéﬂe& ‘tres: ‘Thede are é:m forttheir stroig,
ovptly, Ereck'stesit: an&?ereet bﬁﬁwﬁmg habit, sizeand-golour
o iR REveky Ahickoess of -birk;. ¢ el :gg ‘gt wiiioh! fiest
e *’ﬂ?ﬁvevs dﬁa“ mea, and res:smnce» m ﬁmeahe.. ,Theiage at whith "
- iithe- ﬁﬁeﬂﬂmﬁmmmnuéa tﬁm correldted with
~ogs pf vegetative: vigour. - Straias. wﬁh levels of madgum
‘ %mmﬁamwadbyplanms amd frees wnhaae;etgt bm;
' ﬁgmmnﬁﬁ 81? af

~ is:stated to ran B'to iﬁ’pef ‘
' zxer;ased overg:o mwy years in seiéchng materia! \; a- mgh_=
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qumme content for planting, is one of the reasons why the mdustry
has been able to weather so many vicissitudes in the past and is
.OW in its present profitable state,

C. succirubra is grown on a few small estates where the eleva-
tion and soil are not so suitable for ledgeriana, since it is hardier,
more adantable and posses ses a stronger root-system. It is for these
réeons giown oiv all the large estates, not for its bark, but as a
_foot-stock for grafung purposes, Sands gives an interesting account
of 'the method of grafting, and states that the percentage of grafts
“which grow is usually over 90. The grafted plants are ready for
the field in 8 or 12 months after grafting. From the time of plant-
ing of succirubra seed to the planting of the grafted. plant in.the
field, a period of about three years is necesgary. Ledgpnana seed-
-lings are usually planted on newly cleared forest landy bat it.isssaid
to be hard to establish on old land, and as the area of virgin forest
atha:: remains is now fimited, resort has been had o graftmg‘ selected
ded, @mma matenal on to succirubra. ST

”Progrcss has also been made in the Belgmn Congo in récent -
_ « Stoffels ® gives a good account of the methods emp Qy;:d‘
i raxsmg seedlings and in grafting ledgeriana scion on to succirpbra
.8tocks, which difter in certain details trom those used in Java: ‘It
‘ 'obvtous from this brief account that research has played a vital

. tp:?he Impenal Council of Agricultural l{esearch for Indla t.l';e peed
; for. systematic research on similar lines in India is stresscd ln the: :
yidgys outstandmg work was done by Mclvor in’ Sout
. { ' Gammie in Bengal, and shuch of the Cinchona was
} i)y "'vegetatwe methods on the Government -Cinchona” i‘lanl:a 10 .
+but in recent years research has played a subordma.tt: gagg agd tﬁ
small ‘and inadequate staff has had to concentrate on. ﬂle’g gri: -
-+ supplying bark, extracting . the alkaloid, and despatching the m@dyge '
.~...f.-- the .‘:auones. The policy has been so to work the c‘epartmqgts
“that they entailed no loss to the State. The java Reports for 1938 -
" show that the Cinchona bark;produced in that country 'worked ont
“at 8-per cent of quinine sulphate, whereas the corresponding hgure
. «for India was about 4 per cent. "It is recognised that the soil condi-
AT tmns and ramfalI dxsmbutmn are not so’ favourable m Inﬂxa ﬂ“" '

alﬂf "ttemptshso,;
Tndia have met with indi erent suocess up o th
suggested that three-quarters of the failure is due to 1gnorance of

in the Java industry from the early days. In a. recemt R :
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the correct technique. In Java, trained artisans can make over 200
grafts a day with an astonishing degree of success, and there seems
little doubt that with perseverance and due encouragement, similar
results ought to be obtainable in India. ’ '

POSSIBILITIES OF EXTENSION IN THE
BRITISH EMPIRE

Too complete a reliance on orc country for supplies of this
vital product, which might prove dangerous in times of war, have
recently caused another enquiry to be held into the possibility of
extending the cultivation of Cinchona within the borders of the
Empire;  This has shown that the areas with the exacting conditions
of climate and soil suited to its growth are definitely [imited, but
it will be of value to record the progress that has been made in
recent years to establish or extend new plantings.

. Andia_and Burma.—In India the present position is that. the
possibility of extending in Bengal is very limited, whilst in Madras
“new areas are being tried out in the Anaimalais, and a recent report
by Wilson and Mirchandani " indicated that enough first-class land
existed for an early resumption of Cinchona-growing, about 38,000
acres. of first-class land being available in Bengal, Assam, Orissa,
Bhutan, Sikkim, Madras, Mysore, and Coorg. The production of
Linchona by planters has now practically ceased. The old plant-
Aings in the Darjeeling district have long ago been replaced by tea
.and-those in Southern India have been grubbed up and abandoned
"ot replaced by coffee or some other crop, Further recent attempts
to.interest the planting community in this crop have not proved
successful. A manifesto addressed to the Government of Madsas
by the Planters’ Association, as lately as August, 1938, laid down -
the following conditions as essential to any such project:—

1. A ng‘"liarar'ltee‘ to absorb the production from Cinchona
~ estates, provided the bark is of good quality. - - -

. 2.. A guaraniee w pay the market rates subject i6 a fixed

- minimum. _
8. Partial remission of land assessment on areas planted in
Cinchona_for a certain period. IR

4. The planters to guarantee not to sell their bark to anybody

.. except the Government. :

" B, Goveroment to have the right to limit the areas to be
e ented, it
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The matter of a guaranteed minimum price had been the subject
“of repeated representations from 1895 onwards, and finally in flﬂﬁ
the Government refused. -Accordingly, after an agreement with
the Planters’ Association, new lands in the Anaimalai Hills were
opened up by Goverpment in 1925 in order to supplement the siipply
oF bark from the Nilgiri plantations.” These new plantations appear
to'be doing well and unlike other areas in South India, the ledgeriana

-

species seems to be doing better. There the matter rests at present. .
e . - . =3 T . i -~ - -

. Practically ali the quinine taw produced in India is grown dnd
. manufactured by Government, but this'is only sufficient to meet one-
third of the annual consumption, the rest being purchased from
__gwa._ It seems improbable that private enterprise will undertake
. Cinchong-planting unless a guaranteed ‘minimum price is forth-
‘coming, and the alternative to continueéd dependence on Java is for
the Government to expand its own plantatons. ¢ " 7 *
. -Attem&ts to establish Cinchona plantations in Burma were made
‘following the report of Lt.-Col. A."T. Gage,!® who was commis-

“sioned to inquire itito the possibility of in'creisin%hCinckoﬁ&iﬁiéﬁff'ﬁg 3
 the Indan e Government of
~ "1ndia. In this report the sugpestion was made that the hill ‘ranges

‘it the Indian Empire, under instructions from

“of Tavoy could probably furnish all the qluinine needed by ‘th
"British Empire, and also that the proposed plantations should -cont
‘under the direct control of the State. Work establishing’ in ¢

new plantations was started in 1920, but those in Tavoy were ~ .
‘destroyed in heavy rains in 1021 wad 1022, - Accordingly, .a s « . /.

" “site’ was chiosen’ in Mergui district in 1828. This also wi§'rlo¢la

- ‘'sticcess, because of the low elevation and the abnorinally’1ém;
“season. Difficulty was also experienced with labour, Thi3 p

4 fté'bh was closed down in April 1037, when under the new conlsti

anta

[ . . -

«*Ea:s‘t.ﬁﬁ‘i?—a-»-’thas aIreaQy Bcens!g‘ownthniittxu?ﬂmf Cmclsm ' s

. were made in earlier years at a number of "places where it was
. consideded that conditions offered a reasonable ‘ghance of success.
 Many of these experiments failed, but in one or: two-colonies, siich
as Ceylon and Jamaica, better results were obtained and a consider-

“‘able industry was built up, only to collapse during the pefiod of -
S ver-produci Bics. " In the Eogt?warp:rgwé e unsatle-
o

- %fgerfproduction u;f thg "eig e
-~ sfactory position of Empire-grown sup
“Imperial Government. In 1926 the

. Was cont

e
he.

#

o e,

ddtion
< Burma became ‘separated from India, and she refused to. ussuttle
- ithe financial responsibilities involved. Thete aré many 'whd remain
conviaced that there are ‘tonsiderable possibilities for Cinchoma in - :

" "“Tavey, pasticularly in the ranges farthe infand from the coast'where
~+sthe rainfall is not so torrential. A

mmittee; of . Civil- Résearch . .. ..,
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“where "the " rainfall is heavier, and “befter ~distributed.” Young -
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appointed a sub-committee to. enquire into Empire supplies and

reported that any scheme for extension would be premature, pending

furcher information about, synthetic products, but that in any event
it would probably be necessary to create .new plantations if the
Empire was to be self-supporting in quibine and Cinchona alkaloids.
As a first step, a grant of ‘}52,000 a year ‘'was made to, Amani in
Fanganiyka to enable that research station to carry out experimental
work and restorethe old plantations. It must be remembered that

¢ the Gérmans-had -imported seed of ledgeriana, succirubsn; and the
~hybrid from Java, as early as 1801 and had “establisked plantations .

and -a_factory -at” Amani for ‘the production of quinine, These
plantations were“all cut down during the East African campaign,
and the quinine so produced was an important factor in preserving
the health of their forces. The old plantations had. coppiced or
ratooned -freely, and the grant was utilised not only to regenerate

. the old German plantation, but also to plant new areas. Following

a progress report in 1930, a sub-committee of the Colonial Advisory
Council of Agriculture was appginted in 1931, and it advised against
any further work, mainly on the grounds that the use of quinine as

" a specific for malaria was likely ‘to be displaced by more efficient

synthetic products. -As a result, ‘'all the Cinchona trées at Amani
were cyt down and the bark stripped, except a plot of C. ledgeriana

. _Xl::ch was kept for seed. An interesting .account of Cinchona in

Amani at' the present time is given by Worsley “P ‘together with

dnalyses of the different kinds of bark and costs of production. . It

is' noted that at’ Amani; as .elsewhere, ledgerigna: produces less bark
than suicirabta, "but ;gives highet quinine. percentages, which were
on' the whole satisfactory. In 1038, following representations made
by ‘certain Cdlonial Governments, the quinine position was again

reviewed by ‘the Colonial Agricultural ‘Advisory Council, and as 3-

result Cénchona. research is now included in the programme of the
Amdni Jostitute. “The -most_ recent reports show-that jn addition
to-the plantations controlled by the Institite, there are about’a

*

. dozen privately owned plantations in the Usambara Mountaigs,

which have areas of old plantings as well as ypung trees. Research

. a&&g}mﬁdlca;qs that the soils are patchy and that the best afeas
sitmated. in

ledgeriana, wheft grown jn sujtable sitiations and on the right' type
of soil, {s showing considerable promise.” The werk so far carried
out indicates that there is much: to be learnt, sinice the methods of

cultivation employed in India or Java cannot be addptéd wholesale

in_this part of Africa.” As an instance, trees growing under shade
are promising, whereas this practice is fiot the rule.in India. Pur-

ther, the old Cinchona treés at Amani hiave regenerated surprisingly

- wgtier paztsiof the Western Usambara. Ranpe,

Ve w e e
'..-ﬁr‘_iLL., ""‘:’g

"l' ¥
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well from coppicing, which is not the case in other Cinchona-growing
countries, where the trees after they have reached the age of eight
years or so are grubbed up, barked, and replanted with young ‘trees.
Whether coppicing will prove the best practice in the long runm
remains to be seen. Investigations are also being conducted into
the .contral of the Armillaria root disease, which, together with
Helopeltis, causes some loss. In the meantime, the Amani nurseries
ars supplying seedlmqs to the prwate Dlanter% in the area. The
~vgristies issued consist cliefl, o fedy. ~ana and its hyieod, togethei .
© with succirubra, which seems o grow particularly well and possesses '
afair. quinine-content. The question of establishing a factory
... depends on whether the consumptzon of quinine in East Africa woiﬂd
- ]uqt'fy the cost. : i

West Africa.—Experiments are being conducted in the Man-
datcd Territory of the Cameroons. As in Tanganiyka, ‘Cinchona’'
was first introduced by the Germans about thirty years ago, and

~ three, small plantations were established, two being near Buea at
’ a.ltlmdes of 3,200 and 3,500 feet, and another higher up the mouﬂ AR
tain at Musaka (5,800 feet). Many trees were cut down during
and after the war. and no further interest was taken until 1923,
when these areas were surveyed, new seedlings planted, and 1,047
trees counted. By 1927 the number of living trees had been reduced
to 521, The old trees were found to have coppiced quite well, in
. sonié places and the proportion’ of trees still alive ‘was. confs_;d_g:red;j B
‘ sét?sfartory in view of the years of néglect that had elapsed.; The;
soils ‘are’ of volcamc origin and the rainfall conditions appear to: be.’
favourable ‘Recent work has led to the conclusion that sm:ambm
T 15 f,l:ru:n‘cf sulted to conditions t.han ledefenam which s+ mtﬂggi-:i :
inting ‘results when grown on its own roots. As it:was;
ht that the only hope of. estaibhshmg ati industry was to/ praducé
dver bark; selection work on this species was commenced in ‘1937
23 of the. ‘most promising trees were selected for ch%tﬁﬁvﬁ
,propagatum,; “Care is being taken to preserve these trees by mamtf*‘
s mg. ag some “of. them ore in a bad way owmg; to Eong vears of
o 158gECE L yZmnwn ue in réwgqt.o.., 0 ;nqmre dnte e ﬂo«s!mhtv n_r
‘ buw:img ot grafiing on o succirubra stocks were start;d in 18
" Budding was found to be 1mpract|cahlc, but _ grafting was m
successful. - It has been found that by using young, wgorousfy gm N
- ing twigs, ‘which were only slightly woody, and had a SOf; phable,
light-coloured bark, -a fair percentage of _sticcessful grafts could: b
‘ H.maﬂe By the end: of 1939, 1,140 grgfts; ‘had. been, m&dﬂ«&n‘i

pesi <cent were successful, dealing with 12 clones... More. SuECess. Waa;g .
“obtained with some of the clones than others, but this is probabfy ‘
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due to the actual condition of the parent tree. In the meantime,
the supply of succirubra stocks is being increased, and it should be
possible by the end of 1940 to supply small quantities of grafed
plants for experimental planting on estates. Further progress will
depend on the manner in whic% these plants flourish and the price
of bark and other economic factors. '

Malaya.—Much work has been done in recent vears at the
Agricultural Station in the Cameroon Highlands. Here axcellent
srowt™ . has been fnadc by both C. swrotrzlre and the Jobrid seed-
tmgs, but seedli, 35 ot C. ledgeriana are slow in growth and lack
vigour. On the older areas this species was also in an’ unhealthy
condition, being attacked at the base of the stem by the
parasitc Phytophthora conwmamoni, which is associated with weak,
unhealthy trees. Experiments made here also seem to indicate that
Ied(feriana growing on its own roots is not likely to be successful,

and steps are now being taken to graft it on to succirubra seedlings,.

which grows much better under local conditions,

" New Gutnea.—Trials with four kinds of Cinchona have been’

made at the newly established Agricultural Station at ‘Aiyura. which-

is situated at about 6,000 feet on the divide between:the head-
wateérs of the' Ramu and Markham rivers.  Although these trials

are still in their early stage, growth is satisfactory and soil and:

climate are said to be suitable for ledgeriana.”®

Ceylon.—Interest has again revived in Cinchona, and a recent

report by Haigh ™ expresses the opinion that Ceylon has a reason-’
~ ~ able chance of producing quinine more cheaply than she can buy it.
-_Preliminary trials have been made and seed-beds planted at Malpota. -

- A survey of suitable areas between 3,000 and 5,000 feet has ‘been

.made; and it is proposed to plant one-acre test plots on nine repre-*

sentative areas as a preliminary step. Budding and grafting trials

are ‘also being carried out with the object of determining the mogt

suitable technique. B _ P
SUMMARY

In conclusion, i s imporient #6 c2nember the faclers that are

necessary to establish a Cinchond industry. Vhey are not only con-
cerned with the successful production of bark. As indicated in this
note, there is probably sufficient suitable area in the Empire to

provide all the quinine it requires. It has been estimated that India’

alone possesses 38,000 acres of first-class land for this purpose,
and there are other large potential areas scattered throughout the

Empire; in. many of which experiments are now being conducted -

with. promising results. The costs of production have proved
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“shape o guarantecd minimum price for bark over a enod of

T

""" Scotsman,” December, 1897.
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difficult to estimate, but in Bengal it may be assumed to be around
Rs. 10 per 1. (the rupee=1s. 8d.) But the experience of the
Cinchona Departments of India indicates that the difficulty was
chiefly that of distribution. Production is one thing — consumption
is another. Given the necessary financial backing and an organi

official drive against malaria, much could be accomplished. Lacking
these preliminaries, success for a planting industry would appear to
be problematical. It must be remembered that the Kina Bureau
conirols the quinine market, and. as has already besn pointed out, .

it is regulazing production from the Java plantations, which can .

readily expand their output to a very considerable extent, shoyld
the necessity arise. N

‘The desire to render the Empire less dependent on outside
sources for supplies of this essential specific is natural, but if prodyc:.
tiop is to be increased, it will either have to be done by the estab-
lishment of Cinchona plantations and factories by the (govcmment
as in India, or by private enterprise. If the latter is to be
éncouraged, the need will arise to consider State assistance in the

years, to be accompanied by an organised drive to popularise the:
use of quinine, and the establishment of an adequate system p{
distribution. ,
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