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I  here should be no need o f an apology for w ritin g  
on the m any changes that have taken place recently in 
the rubber industry as v ery  few  books are up-to-date 
regardin g them. M ost o f the inform ation that exists 
on the subject o f developm ent is scattered about in the 
pages o f scientific journals and rubber periodicals, also 
in the bulletins of the research departm ents of certain 
governm ents and planters’ associations. Brou ght about 
by econom ic pressure, these innovations are causing 
a rapid regeneration o f the industry, w h ich  no rubber 
p lanter or manufactMr£r, can afford to ignore in his 
constant efforts towards econom y and im provem ent.

M u ch  of the grqund- covered 'in  this w ork  has not 
been traversed as yet by,any other book. A  few  of the 
subjects dq^ k  w ith h efe  fiaVe-pjpt quite passed the ex ­
perim ental st!f£e, and so these have been presented as 
tendencies in the industry rather than as established 
practices. Facts relating to them  have been obtained 
from  the m ost au thoritative sources, to ensure the abso­
lute accu racy o f w h ich , every  possible care has been 
taken.

T h e  rubber industry em braces such a w ide range 
o f technical subjects that no individ ual w riter can 
possess a deep insight into all its different sections—  
econom ic, agricu ltu ra l, botanic, m ycological, chem ical 
and technological. H ence only*the first four sections 
have been treated as fu lly  as possible, w h ile  m erely 
the v ita l changes in the last two recorded, mostly in 
the lan guage of the experts. H ere  also an attempt has 
been m ade to deal v ery  thoroughly w ith  the economic 
aspects o f this industry w h ich  are o f v ita l concern to k  
at present ow in g  to the crisis that rubber is passing 
through.



R ubber 'p lanting is apparen tly the most scientific 
agricultu ral industry o f the day, and it is prone to 
vicissitudes w hich  only the v e ry  experienced  in the 
field can v agu e ly  adum brate. C onsequently to brine 
success to his efforts in these days o f rapid progress 
the rubber planter has to be a man o f extensive in form a­
tion and attainments. H e m ust not on ly  be a p ractica l 
botanist, econom ist and agricu ltu rist in his own sphere 
but should possess a w o rk in g  know ledge o f  certain sec­
tions of m ycology, chem istry and technology. O n  the 
other hand, the rubber m an u factu rer cannot afford to 
be unacquainted w ith  the consequential developm ents 
on' the plantation side. N o  other industry seems so 
varied 111 scope, so exactin g in intelligence.

T h e  photo-prints o f H evea diseases have been re 
produced from  the official publications o f m ycologica l 
departm ents m the U .S .A . and the M id d le  E ast A  
concise description containing the treatm ent o f these 
diseases has been included in the book fo r  obvious rea­
sons. in  the days of low  rubber prices, w hich w e are 
passing through, no p lanter can afTa rd tfl^ u ffe r  any 
loss by the unhealthiness of his estate; and, in the future

ery precaution must be taken to g ra p p le  w ith  this evil.

fnr nThe J1Uth°u- i! g rea tly  indebted to various people

| L w - o r k m- h b ' m  Wlth llteratUre “ d i " ^ ™ t i o Pns for this ' 'o r k  hese persons are too num erous to be men-

e” t u r t l f f / r V ,C thank *em alHorthree - E . f  Hc 15 als“ "'̂ 'bted to
edition b t  1 ,r! i g °Ver somc Proofs of *is 
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T h e  R e a l m  o p  R u b b e r

C H A P T E R  I.

R U B B E R  E F F E C T S  O N  E C O N O M I C  L I F E .

A  P e r io d  o f  R a p i d  M o v e m e n t s .

T h e re  is little  doubt that in the tide of human 
affairs a new stage has been reached in the striking 
features o f w h ich  m ay be traced the introduction of 
rub b er culture along w ith  some connected m echanical 
inventions. U sh erin g in a greater rapidity of transport 
and com m unication on land, sea and air, this age has 
revolution ized  ou«; ideas o f space and tim e. D e velo p ­
ments of this kind seem destined to have far-reaching 
effects on our m aterial c iv ilization , although they w ere 
im p ercep tib le  early in the present century. H o w  the 
forces un d erlying this current have been operating for 
m any years and in w hat m anner they have already 
affected ou r lives constitute a rom antic chapter in the 
w o rld ’s econom ic history.

W ith  the grow th  o f the w o rld ’s population, it is 
obvious that the consum ption of most products must 
steadily increase. S till u n d e raa special feature of 
m odern econom ic advancem ent, the use of rubber 
seems to have augm ented w ith  greater rap id ity than the 
consum ption of any other raw m aterial. T h e  U. S. A . 
D epartm en t o f C om m erce reports that “  in 1900 just 
4 tons of plantation rubber w ere  produced in th„e 
M id d le  East,”  but now  the production o f this area 
rou ghly comes to about 580,000 tons a year. A t  the 
beginning o f this century, there w as indeed an extraction 
o f w ild  rubber from  certain  parts o f the w orld, but it



did not exceed 54,000 tons in 1900, w hich  w as insign i­
ficant Compared w ith  the present outturn. W h e n  w e 

- begin to reflect that production must m ore or less keep 
pace w ith  consumption, it becomes obvious thatffic*** 
has been a phenom enal rise in the use of rubber all over 
the w orld  since the ea rly  years o f this century.

T h is  developm ent has taken p lace ch iefly by the 
expansion of the autom obile industry and the w o rld ’s 
desire for rapid locom otion over land m uch as it has 
been through the air. I t  is for this reason that the p re­
sent period is sometimes described as 4 the rubber a g e ,’ 
though it w ould perhaps be m ore ap p rop riate  to ca ll it 
the age of speedy transport and com m unication, i f  w e 
are to include in it the introduction of w ireless te leg ra­
phy, long-distance telephony and television— to say 
nothing o f the other characteristics o f this rap id ly  
m oving and fast-livin g era. C om m unication  is said to 
help  international com m erce and credit, but, until fa c i­
lities for the transport of goods develop concurrent­
ly  along w ith  it, fast com m unication w itlj slow  con­
veyance cannot expand m uch th<? trade of nations. 
Th ou gh  the conquest of the a ir is a vaunt o f  this 
century, aerial flight has so fa r  assisted but little  
towards the progress o f civ ilizatio n . I t  astounded the 
w orld  by a d isp lay of its destructive pow ers d u rin g  the 
G reat W a r, but has not yet been able to convey men 
w ith  any degree o f com fort through the air. W h ile  it 
captivates the human im agination w ith  its p o ten tia li­
ties, its latent u tility  still remains to be revealed.

R ubber has at least helped to expedite the carriage  
o f men and goods wh^re railw ays cannot be constructed, 
i he expansion and quickening of such transport are 
indeed so much m ore im portant than the extension of 
com m unications that w ithout the form er little  econom ic 
progress can actu ally  be stim ulated by m odern in ­
novations in the transmission o f intelligence. A nd 
rubber has helped, though to a sm all degree, the con-

11 til i7atio f ropJfKnes aknd subm arine cables. T h e
£ re a ter ? p rV  I u consecl uently been of
greater sen  ice to man than prob ab ly any of the



inventions that cla im  to develop the transport and com ­
m unications of the present century.

T h e  S c a n t y  R e c o r d s  o f  R u b b e r . 

®ŝ r*u1k u b b er is believed to have been found origin ally  
in tropica l South A m erica  shortly after the discovery of 
that continent by C olum bus. T h is  b elie f is probab­
ly  based on tradition, for no authentic records 
are know n to exist about the first finding of 
rubber. T h o se w h o have w ritten about it declare that 
ea rly  in the sixteenth century, the Spaniards saw the 
natives p la y in g  w ith  a ball m ade of a dark substance 
from  the evaporated ju ice of a w ild  tree, the attention of 
the foreigners being drawn to the b all apparently by 
its elasticity. “ T h e  earliest known mention of In dia  
rubber,”  relates S ir  G eorge W att, “  is the rem ark by 
H e rrera  in connection w ith  Colum bus’s second voyage 
(n ea rly  500 years ago) of the inhabitants of H ayti 
p la y in g  a gam e w ith  balls m ade from  the gum  of a tree. 
These, balls, he remarks, though large^ w ere  lighter 
and bounded better than those of C astile .” 1 A bo u t this 
tim e also rubber prob ab ly existed as a w ild  plant in the 
trop ica l East, else" it w ould be d ifficult to explain  w hy 
it is know n as In d ia  rubber.

A fte r  its discovery, nothing m ore was heard of 
this p rodu ct until about 1770 when an English chemist, 
Joseph P riestly , is said to have used it to ‘ rub ’ out 
pen cil m arks. H ence its name was derived., O bvio u sly  
little  use w as found fo r rubber until the w orld  advanced 
sufficiently in m aterial c iv ilization . In' 1823 it was 
u tilize d  b y M acintosh, a Scotchm an, as a w aterproof 
co v er fo r cloth ing, but his experim ents at first w ere not 
satisfactory. R ub b er when m elted, becomes ‘ a sticky, 
w orthless, sem i-fluid.’ So som ething had to-.be done 
to produce a chem ical com position w ith  it w h ich  w ou ld  
m ake rubber m ore serviceable. T h is  w as effected 
betw een 1844 and 1845 w hen Ih om as H ancock, an 
E nglishm an, and C h arles  G oodyear, an A m erican, 
patented the process o f * v u lca n iz in g  ru b b e r ’ w h ich  is

1 Dictionary of Economic Products of India, by W att, London, tS jo, 
Vo!. IV , A rticle  on India Rubber.



described as ‘ the chem ical union o f caoutchouc and 
sulphur w hich hardens the viscous portion o f the fo r­
mer, thu*; produ cing soft and hard rubber.’

T h e  vulcanization of rubber gave it the quafffigS** 
it needed fo r successful w aterproof clothing, shoes and 
boots, thus m aking it possible to prepare w ith  it endless 
goods in the service o f man. T h is  treatm ent natu rally  
resulted in the grow in g  use o f  rubber fo r various smafl 
purposes during the latter h a lf o f the nineteenth 
century. O f  the m any services found for rubber 
in the seventies, its use in the cycle  tyre was 
apparently the most extensive.. I t  was also the 
most significant because w ith  the advent o f the 
b icycle the first step was taken in m echanical 
transport w hich  gra d u ally  involved the biggest increase 
so fa r  known in the consum ption o f this product. But 
although the b icycle began to be m anufactured about 
the year 1870, the use of cycle  tyres did  not assume any 
large proportions until the safety b icycle  was construct-

ooond the Pneum atic tyre was devised b y D u n lop  in 
1000.

I n v e n t i o n s  D e v e l o p  t h e  U s e  o f  R u b b e r .

M ate ria l progress in the m odern age has passed 
from  one stage to another, not m erely by the evolution 
o f economic events but by a m ultitude o f movements 
in w hich the m arch o f science has been v ery  prom inent, 
ih u s  w e find that the reign o f rubber w as ushered in 
y  several inventions o f  w h ich  the most momentous 

was the devising o f the ‘ internal com bustion engine.’ 
H ad  this p articu lar type o f m otive pow er not been in- 
2 dt a,n d * f the reS u lar cultivation  o f rubber w ere  not

f some.J'earst>rior to it, the m odern desire for 
fast tprfsportat.on could not have been nurtured 
although it was awakened by the advent of the b icycle 
Econom ists say that human desires gro w  bv their earn



w hat arc luxuries to-day become indispensable needs 
to-m orrow. H ence rubber is fast becom ing a product 
essential to the w elfare  of man.

In  the eighties o f the nineteenth century, G ottlieb  
D a im ler, M . Levassor and D e  D ion  Bouton w ere 
responsible for the evolution o f the internal combustion 
engine. D a im le r patented his device in 1885 and all 
three o f them  em ployed their engines to drive cars for 
road locom otion, m ore o r less attaining practical 
success. But their com m ercial utility  was not proved 
until the application  of the pneum atic tyre to automo­
biles in the nineties of the last century. In the mean­
w h ile  the progress o f m etallu rgy— b y w hich  a better­
m ent in the com position o f steel was sought by alloying 
it  w ith  rarer metals like vanadium , tungsten, chrom ium  
and n ickel— contributed not a little  towards this ten­
dency. In  truth w e must adm it that not m erely to the 
developm ent o f rubber but to the small, light, h igh ­
speed, petrol engine and all the connected inventions, 
m odern road transport and aerial flight ow e their reali­
zation. A m o n g  these factors, rubber has thus far 
contributed but little  tow ards aerial navigation, but its 
potential u tility  as an outer casing fo r ships and cables 
as w e ll as fo r the pavem ent o f roads is immense.

j

T h e  S p r e a d  o f  A u t o m o b i l i s m .

In  the opening years o f this century, the autom obile 
had attained com m ercial success by p rovin g  itself a 
faster and m ore convenient conveyance than any drawn 
by horses; and various types o f it began to be b u ilt in 
F ran ce, G re a t Britain, G erm any and the U nited States 
o f A m erica . O bjections w ere, how ever, raised against 
the introduction o f engine-driven vehicles "“on the 
p u b lic  roads and restrictions on their use actually 
existed in certain  countries. M o reo ver th eir initial 
cost w as heavy. T h e se  circum stances retarded their 
general adoption. G ra d u a lly  the opposition to their 
running in the towns died dow n and the connected 
restrictions w ere  rem oved. E xp erien ce in the m anufac 
ture o f  these vehicles m oreover lessened the expenses o f



their production, and, with the lo w erin g  in the prices 
o f automobiles, tilcir use began to spread.

A bout 1910 m otor cars and trucks w ere  adopted 
almost everyw here in the W est and since then the 
expansion o f autom obilism  has been alm ost phenom enal 
throughout the w orld. F or instance, at the present time 
it is estimated that there is i autom obile to every 6 p er­
sons in the U nited States, i to every $r persons in 
Denm ark, i to every 53 in France, 1 to every  55 in G reat 
Britain, 1 to every  75 in Sweden, 1 to ev ery  84 in 
B elgium  and 1 to every 99 in N o rw ay. W o rkm en  in 
the U nited States actu ally  drive  to the factories in their 
own m otor cars m ainly because th eir country possesses 
the largest autom obile industry and the A m erica n  
operative— helped to some degree by 1 prohibition 
is deservingly passing through his days o f abounding 
prosperity. H ie em ploym ent o f these veh icles is still 
very lim ited in the East and w ould not bear com parison 
w ith  their use in the W est, but the prospects here arc 
prom ising. In this country, fo r  instance, the use o f the 
motor-bus is extending rather rap id ly  because the m u l­
titude cannot afford the use o f cars. B ut w ith  the exten­
sion and m etallin g  of country roads in the densely 
populated provinces the use o f both the m otor-bus-and 
the m otor-lorry w ill expand d ire ctly  these im p rove­
ments take place.

I he initiation of rubber culture in plantations 
many years before the advent o f the autom obile was 
rea lly  providential for the success of rapid locom otion 
1 hough it cannot be said that the autom obile inspired 
the regu lar culture of rubber, the use o f the safety cycle 
and the^xistence of cushion tyres apparen tly had some 
influence on the invention o f the internal combustion 
engine and the progress of m etallurgy. A t  any rate it 
is certain that after 1910 the concurrent rapid grow th  
o f rubber culture and autom obile construction are by



augm ented the com forts of the rich, these vehicles have 
subjected a few  o f the poorer classes to injury rfrid death 
on the roads. T h is  d raw back must, how ever, be w e ig h - . 

.r^eTr-Ttgainst the convenience to the masses themselves by 
the use o f the m otor-bus and lo rry  as w e ll as by the 
w id e r  services they now  d erive in their rural life  by a 
continuous transfer of liv e  stock from  the towns to the 
v illages. M oreover, speedy transport saves time w hich  
is precious and it has m ade it possible for perishable 
goods (such as fish, meat, fruits, eggs, m ilk  and vege­
tables) to be conveyed from  cheap to dear markets. «

R u b b e r  i n  O t h e r  I n d u s t r i e s .

S p eak in g  about the use of this product in the 
sm aller industries, S ir  S tanley Bois, Past President of 
the B ritish  R u b b er G row ers ’ Association, London, 
rem arks: “  T h e  m ore im portant o f these m ay be most
conveniently considered under the headings of H ealth  
and H om e, P o w e r and L ig h t and Com m unications. 
W ith o u t rubber m any surgical operations w ou ld  be 
im possible in the. absence of the numerous appliances 
now  everyw h ere  available, to say nothing of the extent 
to w h ich  the com fort o f the invalid  is m inistered to by 
the provision  o f hot-w ater bottles, rubber pillows, 
mattresses, etc. T h e n  in the hom e w e now see steadily 
increasing use o f rubber floor covering, panelling, 
bathroom  sponges and fittings, and so forth, w h ilst foot­
w ea r for sports and as protection against dam p and the 
w eather fo r  ord in ary w ear, supplem ents leather and in 
m any directions displaces it. * * *  T h ere  is another 
direction, h ow ever, nam ely, the use of hard rubber as 
v u lca n ite  and soft rubber for-, insulating purposes in 
e lectrica l appliances of all descriptions, in respect of 
w h ich  it is im possible to exaggerate our indebtedness 
to rub b er w h ich  has m ade possible so m any modern 
m iracles. O u r  e lectric  ligh tin g  systems and the safety 

frg< o f the great pow er stations of the w orld  are dependent
on the use of rubber in some shape or form .” 2

2 Paper read by Sir Stanley Bois on Rubber in Economic anJ Social, 
Progress before the Royal Society of Arts. London, io November, 1926.



R egardin g the use of rubber in the m odern means 
of transport and com m unication, S ir  S tanley Bois says: 

. “  Then again, rubber has largely  contributed to knitting 
together the w orld  in general and the B ritish  E m p w i ;  
particu lar through the m edium  of telegraphy, telephony 
and wireless. O pinions differ as to the extent to w h ich  
these developm ents w ould have been possible had 
rubber been non-existent, but I can think o f no m aterial 
w hich  could w ell have taken its p lace, and it needs no 
am p lify in g on m y part to b ring hom e to us all the social 
effect of rapid and w orld-w ide com m unication. ***  
R ubber is an integral part in the construction o f the 
aeroplane, and the recent long flight m ade b y S ir  A la n  
C obham  from  this country to A u stralia  and back is an 
achievem ent w hich  opens up great possibilities in the 
future, and w ill doubtless have effects upon the eco­
nomic and social progress o f  the w orld  w hich  cannot 
yet be foreseen.":

T h e  C i v i l i z i n g  P o w e r  o f  T r a n s p o r t .

R ubber aided bv several inventions helped the 
advent of autom obilism  in the W est durin g” the early 
years of this century. T h is  sort of locom otion has beeii 
of such convenience to overland transport that it is 
destined to prove a m any-sided econom ic stim ulus to 
large countries possessing a netw ork o f  roads O ften 
it is said that transportation is c iv ilizatio n . S peakin g 
w ith  greater precision, this phrase signifies that m uch 
Human progress has been attained by u tiliz in g  different 
modes o f conveyance mostly as a means o f seeking more 
useful purposes. T h u s  transportation has been regard-

1! 1 "  0f 'h is is true in
j  { j ' n w hlch  oian s advancem ent is now  under- 

od. ^ la n  cannot live and prosper b y h im self T h e

mnrP o ? mt°  t0UCh With the outcr 'vorl'd themore are his chances of success Anri it -.u • ’ ,
Without transport there c o u l d ' h , l  f  ' ° US ' hat



w h ich  has evolved the system of credit, no co-oye ration 
am ong them  and no social intercourse b etw een  
com m unities. .

T h e r e  is m uch interdependence am ong men. the 
invisible links o f w h ich  exist in the countless lines of 
transport and com m unication that have been laid 
throughout the globe. In  short w ithout transport and 
com m union, no exchange of goods, ideas and services—  
w h ich  h ave advanced the m aterial and social progress 
o f m ankind— could h ave taken place. In the past ages, 
transport helped  the exploration o f  new lands w hich 
brought m uch enlightenm ent to the w orld. W as it not 
the d iscovery of C olum bus, in search of a route to India, 
that stim ulated thought and action to such a degree as 
to b rin g the w o rld  out o f the darkness of the M idd le 
A g e s ?  Y e t  w riters  have sometimes urged that when 
society w as self-contained, man had more happiness and 
contentm ent. I f  such.w ere the case, his p lacid  m entali­
ty w as due rather to a slender struggle fo r existence 
than to hft in su larity  and unenlightenm ent. W ith  the 
grow th  o f  population, how ever, man finds him self 
im m ersed in an age o f  riv a lry  w here he sees no fighting 
chance w ith o u t the aid o f extensive econom ic m ove­
ments. T h e  channels o f a ll such activity must be an 
endless n etw o rk o f transport, news and intelligence 
services.

U n til the end o f the 19th century, the horizon of 
the peasantry in alm ost every country w as v ery  lim ited. 
T h e ir  personal kn ow led ge of the outer w orld  was most­
ly  confined to w h a t they observt*! w ithin  a f<jw m iles’ 
journey on horseback from  their v illa g e  homes. To-d ay 
these v illa g es  are linked to towns and markets by-regu­
la r au tom ob ile services w h ich  have altered the outlook 
on li fe  and added to the m aterial conveniences o f even 
p rim itiv e  peoples. In  short ou r notions of time and 
space’ have been revolutionized, to say nothing of the 
in tellectu al movem ents o f the day w h ich  have been 
quickened by im proved means o f transport and com ­
m unication.



F urther it appears that the hum an race must 
gradually  spread itself out more evenly over the face of

• the earth and thus attenuate the com petition of th ickly- 
populated regions. A lth o u gh  the tim e has not yet .’nnTr • 
fo r em igration from  large countries, the sh iftin g  of 
people from  congested to uncongested districts is e x ­
pedient in many countries. In  fact alm ost everyw here 
men must seek fresh fields fo r w ealth  production, and 
as more lands are brought under the sw ay o f econom ic 
activity, the need arises fo r increased transport and com ­
munication. T hen  since tim e is a v a lu ab le  considera­
tion in business, the m ovem ent o f men and goods must 

rapid, especially when com m erce is conducted 
between far-distant places. Space in relation to tim e
has to be reduced to the safe lim it and great d i s i ..... -s
encompassed as fast as feasible.

R u b b e r  P r o s p e c t s  a n d  A u t o m o b i l t s m .

N evertheless it is true that in the past every  new 
form  of transport has m et w ith  p o p u lar opposition 
w hich was based on the insecurity connected w ith  
ragBd locomotion. W h en  the stage coach was intro­
duced in E urope about 1670, it w as regarded as a b reak­
neck vehicle. A gain , w hen the locom otive was 
brought into use m E ngland about 1825, the people 
w ere apprehensive and anxious to lim it its speed to 8 or
9 m iles an hour. S im ilarly, w hen the autom obile was 
introduced early in this century, restrictions w ere  put on 
its use in towns and its speed w as lim ited everyw here 
touch w ere the m isgivings of men w ith  regard to several 

u n d e n t “ ‘ " K w hich  it i f  quite easy to

U a n s p o r t^ w h e fe r  b7 sea‘  ov e/l’and o r S g h X  at
w hich usually increases w ith its speed or some other 

m aking aviation as safe



and cheap as autom obilism . E ach  mode of transport
_navigation, aviation and locomotion— w ill And its
own p articu la r sphere of u tility  in econom ic advance­
ment and there is no fe a r  o f any of them fa llin g  into * 
misuse by riv a lry  w ith  one another. In spite of all that 
sceptics m igh t th in k about com m ercial aviation, it is 
m aking steady headw ay in the W est. T h ere  are a l­
ready 36,000 m iles o f air routes in Europe, of w hich 
G erm any operates 14,800, France 8,300 and the United 
K in gd om  1,090 m iles.!

C o m m ercia l aviation w ill  doubtless be gradually 
introduced in the East and the present British scheme 
o f w o rk in g  a 10,000 m iles E m p ire  A ir  Route between 
E ngland and A u stra lia  should lead the w ay to it. But 
o f a ll m ethods o f transport, autom obilism  is destined to 
see the greatest developm ent in the near future ow ing 
to its com p arative  cheapness. F o r instance, the exten­
sion and im provem ent of roads need a sm aller capital 
ou tlay than w h a t is required for the construction of rail­
ways. M oreover, no state or syndicate w ould care to 
u n d e rtak e.th e  risk o f railroad enterprise so long as 
autom obiles serve ■'the im m ediate requirements o f a 
locality. T h ese  circum stances along w ith  others, that 
have been alread y enum erated, point to the certainty of 
an ever-increasing demand for rubber.

t i n  couese o f Lime avialion should be able to advance Ibe »ud?  of 
meteorology and help in local weather control. A lready s a e n t i i n  
United States are reported to have succeeded in breaking up small ram-doud 
by scattering on them electrified sand from aeroplane!*. aeria . - tn 
ultimately leads to the partial control o f weather conditions, man 
conquest of the air w ill be vastly strengthened.



C H A P T E R  I I .

T H E  G E N E S I S  O F  R U B B E R  C U L T U R E . *

T h e  C o l l e c t i o n  o f  W il d  R u b b e r .

Between 1770 and 1845 the ch ie f causes retarding 
the use o f rubber seem to have been the crude methods 
em ployed in its m anufacture, the uncertainty o f its 
supply and the consequent h igh  p rice  of rubber goods. 
W ith  improvements, how ever, in its system  o f m anu­
facture, the preparation of rubber goods doubtless in­
creased and along w ith  this developm ent, the su p ply  of 
the raw m aterial grad u ally  augm ented. A b o u t 1870 
the advent o f the bicycle appears to have crcated a 
further decided demand for rubber. T h u s, a lthough 
the collection of w ild  rubber must t\jive been^fitful and 
inadequate until that p eriod, it appears that a continuous 
trade in the extraction o f  this p rodu ct w as established 
thereafter. A nd it w as about this tim e that the 
idea of regular rubber cultivation  dawned on the minds 
o f far-seeing men like  S ir  C lem ents M ark h a m  and 
S ir Joseph H ooker w hich  led to the In d ia  Office send­
ing M r. H . A . W ick h a m  for seeds of the P ara rubber 
tree to B ra zil, as w ill appear p resen tly .’

D r. W . R , Dunstan, some tim e President of the 
International Association of T ro p ica l A g ricu ltu re , 
writes : 1,1 A t  first th w e w ere but three types of w ild  
rubber found in the w o rld ’s m arkets: India rubber,
the-product o f the F icu s elastica from  Assam , B urm a 

-and J a v a ; gum  elastic, the product of the H evea  hrasi- 
liensis from  South A m erica ; and ‘ v irg in  g u m ’ from  
the C astilloa elastica o f Central A m erica . : ' In  1921 
all grades from  w hatever source w ere  term ed In dia  
rubber.” ' Funtum ia elastica is a w ell-know n species

1 Encyclopaedia Brilanmca, j j t i i  Kiin., N\-w 'i ork, \ A r i i d c  on Rubber.



nf the rubber tree indigenous in E ast and W est Africa. 
For m any years it w as the ch ie f source of wild/rubber 
in the d a rk  continent. F ic u s  ehstica  is a large spread- ,
■ slo w -gro w in g  tree w ith  aerial roots developing 
dow nwards fro m  the branches. C eara is a very hardy, 
au ick-grow in g tree of the region bearing that name in 
Brazil and has been know n to thrive in various parts of 
tropical A sia  -and A fr ic a .

" H e v e a  is indigenous.”  describes M r. W . P. 
Rutter “  to the regions of the R . Am azon and the 
tributary areas o f P eru , B oliv ia, Ecuador, Colom bia 
and ’ V en e zu ela . is a large tree, of slow
growth and lo n g life . * «  Castdloa elm h ca U le  
rubber tree produ ces h ea vy yields o. inferior 
rubber and w h ile  foun d in Peru and elsewhere, 
™nth of the E qu ator, its prin cipal range is in 
Central A m e rica  and South M exico. M am  hat 
G la zio v ii  g ro w s in the tropica l region j u t h  
of the A m a zo n  and furnishes Ceara. 
habitat is a h igh , stony and and 
* * * T ro p io e l W e s t A fr ic a  comes next to B razil m the 
w orld ’ s ou tpu t o f w ild  rubber, the valleys o the iS .g w  
and C on go rivers b ein g  the ch ief piodu'cm g . ■
*** W ild  rub b er in South A m erica  and A f n c is u f f e
from  d ifficu lties o f la b o u r and w astetu . p >
whereas in the F a r  East, the natives are 
source of la b o u r.”  ̂ H ere  it m ay be added that A  am 
and the tro p ica l E ast also produ ced  a sm all quant y 
w ild  rubber un til about 1921.

T h e  extraction  o f w ild  rubber from  the aforesaid 
regions in South A m e ric a  and W est A fr ic a  \ . 
perilous, w a stefu l and p reca r io u s  enterprise c 
years. T h e  extractors had to cut their w av _r 8 
forests w ith  axe and spade, in fear of vvi c.  ̂ , 
contracting m alaria  and other fevers, i  * 
h urriedly tap isolated  trees, by p rim itive  an \ _
methods, and return w ith  th eir collections oyer 
through the jun gles w h ich  w ere  often ‘
T h ere  b e in g  sca rcely  any means o f trans p o r ,

2 fSeography ~oj C om m en t  by Rutter, London, 1925. PP- 136 *** '* 7'



every t me a collection w as made, an expedition had to 
be organized, w hich  was a v ery  expensive business. 
F in a lly  "the collections w ere la rgely  adulterated and 
dissim ilar in quality. A n  industry of this sort cowid^ 
never provide for the grow in g  needs of rubber w hen the 
autom obile arrived, especially  in com petition w ith  the 
plantation product, and had to go  under b efore i t . . T h e  
rubber m arket o f the w orld has consequently shifted 
from  P ara to Singapore some years ago. In 1900 the 
output o f the M id d le  East plantations w as only 4 tons 
w hile the w o rld ’s forests produced about 54,000 tons. 
In 1913 the output o f the two sources w as about equal. 
But in 1922 the outturn of the plantations w as about
340.000 tons w h ile  that of w ild  rubber declined to
23.000 tons.

E a r l y  S t e p s  i n  t h e  I n d u s t r y .

G overnm ent records in this country relate that as 
early as 1876, at the suggestion and expense o f the In dia  
Office in London, an E n glish  forester, H . A . W ickh am , 
brought seeds of the H evea tree fro n ^ B razil to E ngland 
w here they w ere cultured successfully  in the K e w  B ota­
nical Gardens near London and thence distributed 
to India and C eylon. T h e  Indian  seeds w ere sent 
to Burm a and the C eylon  seeds to British M a la y a  and 
probably thence to the D u tch  East Indies. T h e  actual 
birth of regular rubber p lanting dates from  the seven­
ties of the last century and originated by the efforts of 
S ir  Joseph H ooker, at that tim e D irecto r of the R oyal 
K ew  Gardens, of S ir  Clem ents M arkham , then a h igh  
official o f the In dia  Office, as w ell as o f C ollin s, Cross 
and W ickh am , the seed collectors.

&Tr Clem ents M arkham  has recorded how , after 
v isitin g  the forests in South A m erica , he decided to 
obtain seeds for the regu lar cultivation o f rubber in 
the East. 1 he story of the first steps towards the incep­
tion of this industry had better be described in his own 
words. *' M y  first step ”  he relates, “ w as to enquire 
into the best species fo r such introduction. W ith  this



object in, v ie w  I entrusted the duty o f m aking thr neces­
sary researches and investigations to M r. J. Col-lins, 
then C u ra to r  o f the M useum  of the Pharm aceutical * 
3oi5iety. H e  d rew  up an able and exhaustive report 
and subm itted it to me in 1872. * **In  M r. Robert 
Cross I  found the man w ith  all the requisite qualifica­
tions. H e  le ft  E n gla n d  in M ay , 1875, after I  had suc­
ceeded w ith  some d ifficu lty  in persuading the India 
Office to em p lo y h im  on that d ifficult service. H e  co l­
lected 600 C a stillo a  plants, and also drew  a quantity of 
the m ilk  in ord er to b rin g hom e samples of the rubber.
I t  w as reported to be o f excellent quality. In  1876 the 
C astilloa  plants w e re  sent to In d ia .” ***

I’ “  In  June, 1876, M r. Cross again le ft E ngland to co l­
lect the P a ra  kind (H ev ea  B rasiliensis) on the banks of 
the A m azo n . H e  succeeded in m aking a collection 
of 1,000 plants, established in four cases, and despatched 
them  to E n gla n d , w h ere  they w ere  established at 
K ew . H e  then proceeded to the C eara Province 
w here the^re is a d ry  clim ate. T h e  rubber plant 
o f C eara  is M a n ih o t G la zio v i. M r. Cross ob­
tained 42 plants and 700 seeds. T h u s all the
valuab le cao utchouc trees of South A m erica  w ere ob­
tained fo r cu ltivation  in India. I considered it most 
safe to send them  in the first instance to the Ceylon 
gardens at P eraden iya , w hence their cultivation would 
be extended to In dia , w h ere  its im portance was better 
appreciated bv the authorities. T h e  C eara plants 
arrived in C ey lo n  in O ctob er 1876 and grew  adm irably 
at P era d en iya  and H enratgode. T h e  H evea plants 
arrived in N o vem b er and also throve w ell, v ery  soon 
500 plants b ein g  sent to M ad ras and Burm a. T h e  
'Qastlfloa  plants g re w  best at H enratgode. 5 )

W i c k h a m ' s  I n e s t i m a b l e  S e r v ic e .

M r. H . A . (now  S ir  H en ry) W ick h a m  w as enter­
p rising enough to m ake several excursions to the valleys 
of the A m a zo n  and O rin o co  between 1866 and 1070.



O f the first h alf o f this period, an account w as p u b lish ­
ed from  his notes in 1872- T h is  valu ab le  w o rk  gave a 
description of the tapping of Seringa (i.e.. 
known to th&-$i’ ringaros (rubber collectors) oi the ATto- 
Amazonas. It also included an exact illustration by 
W ickham  of the leaf, fru it  and seed of the tree. W ith 
the help  of this volum e, S ir  Joseph H ooker w as able 
to describe the Seringa  tree b otanically  and he is re­
ported to have given  it the name o f H cvea  B r a n h a m s .  
Records show lhat w h ile  still on the A lto -A m azori, 
W ickham  received a letter from  S ir  Joseph H ooker, 
enclosing a commission fro m  L o rd  S alisb u ry  (.then 
Secretary of State fo r In d ia ) , w arran tin g him  to co llect 
seeds of this special tree and to convey them  to the K cw  
Gardens. W ick h a m  w as not restricted in any way^as 
to the ways and means he should adopt in this errand.

W ick h a m ’s ow n narrative, w h ich  is now  published, 
is a romantic record of initiative, resource and o rg a n iz­
ing facu lty  finally  crowiied w ith  success by the hand of 
Fortune. “ I carried on m y w o rk  in  B r a z il, ’" he relates, 
H and was beginning to despair w hen the E uropean 
settlers w ere startled" by the news that a fu lly  equipped 
ocean liner had arrived in the river to inaugurate a new 
line between L iverp o o l and the A m azon. I t  occurred 
to me that w ith  the arr iva l o f this ship the th ing w as 
done, but later after she had proceeded to the upper 
reaches o f the river, w e  heard that the vessel had been 

*- abandoned and le ft  on the captain’ s hands after h av in g
been stripped by the skeleton crew . She had not a 
stick o f cargo to take back to Liverp o ol. T h is  w as m y 
chance. I  had no cash. T h e  seed w as beginning to 
ripen in the trees, in the h igh  forests. I  knew  the 
s k ip p e r must be in a fix, so I w rote to him  
chartering the ship on behalf o f the G overnm ent of 
In dia .”

/ .  “ T h en  getting an Indian canoe, I w ent up the
'■%- . broad river— rather ticklish w ork in so sm all a craft—

and struck fo r the deep woods, w h ere I knew  w ere to 
It be found the full-grow n rubber trees. W o rk in g  w ith



PLATE 2.
(To lace p. IT )■

A  w ild  Hevea in the forests o f the Upper Amazon 

being tapped by a leringuero with the machadinho.
(Photo lent by David Bridge &  Co., Ld , Castleton.)



W I C K H A M ’S IN E S T IM A B L E  SERVICE.
/

as m any Indians as I  cou ld  get together at short notice,
I ranged the forests and w e  packed such heavyJoads of 
seeds as w e  could m arch  under. I  got the v illage  . 
m aidens to m ake open w ork baskets or crates of split 
cane fo r  c a rry in g  the seed.”  In order to get a clear­
ance from  the port o f P ara, W ick h a m  and the skipper 
had to explain  to a lo cal officer that ‘ they w ere bringing 
home d elicate  botanical plants for H is M ajesty’s 
gardens at K e w .’ 'W ick h a m  thus collected and d eli­
vered at K e w  on 16th June, 1876 about 70,000 H evea  
seeds the expenses fo r w h ich  w ere paid fo r by the G o v ­
ernm ent o f India.

“  S ir  H e n ry  W ick h a m ,”  comments S ir  Leybourne 
D avidson, a p ion eer o f this industry, “  never met either 
C o llin s  o r Cross, the K e w  botanists, but believes that 
such plants and seeds as w ere  collected by them of the 
P a ra  {H evea )  w ere  a ll obtained on the low er reaches 
o f the A m a zo n , the C ea ra  from  the Province of 
C eara  and the Castilloa  from  the V a rig u a  Province of 
Panam a. . T h e  H e v e a  seeds collected b y him self per­
sonally  w ith  his Intlians cam e from  the w ide plateaux 
d iv id in g  the T a p a jo s  fro m  the M ad eira  rivers, and 
w ere  o f the v a rie ty  known as ‘ C asca preta ’ producing 
the ‘ u p -river fine hard para.’ ***Som e of these, to­
geth er w ith  seedsi collected  b y  M essrs. C ollins and 
Cross, w ere  sent to C alcu tta  (against W ickh a m ’s ad­
v ice ). * * * T h e  b u lk  o f the rubber seeds w ere sent to 
P eraden iya and H en ratgo d e in C eylon  whence, later 
in the yea r 1876 and in 1877, seedlings in W ardian  
cases w ere  d istributed to S ingapore and elsewhere. *

T h e  W o r k  o f  P io n e e r s .

T h o u g h  seeds, seedlings and cuttings of the H evea 
w ere distrib uted  throu ghout the tropica l East about the 
latter h a lf  o f the seventies, it w ou ld  appear that for 
nearly tw o decades on ly a stragg lin g  band of self-sacru 
lic in g 'm e n  experim ented  w ith  P ara on sm all plots or 
land and its regu lar cu ltivation  did not begin until



about the closing years o f the last century. R e ca llin g  
that mem orable period, the veteran planter, S ir  L e y - 
bourne D avidson, w rites: “ I look back upon the tim e 
from  1880 to 1900, when the pioneers p loughed th e i; 
lonely fu rrow  and they w ere looked upon as ‘ rather a 
p eculiar p e o p le ’ and I am delighted  to think that w e 
persevered in season and oufi o f season, in pu sh in g the 
industry.”

M r. Thom as N o rth  C hristie, another p ioneer 
planter, relates: “  In  1880 there w ere several attempts 
made in C eylon to cultivate In d ia  rubber in the T rin co - 
mallee district. Lands there w ere taken up by A . 
Karslake, A . H . M acartney, T .  N . C h ristie  and a few  
others, but it was the C e a ra  v arie ty  that w as planted, 
and its unsuitability w as soon proved and the lands w ere  
abandoned; then there w as a lo n g pause b efore the 
success of the H eve a  w as sufficiently pronounced to 
encourage the plantings that u ltim ately  becam e so 
numerous and successful.”  A  depression in C ey lo n  
tea prices about 1900 finally  served as the d ije c t  stim u­
lus to the spread of rubber p la n tin g  in this island, 
notably in K alu tara, K e lan i v a lle y  and D u m bu ra 
valley.

M r. C h ristie  has recorded that the first rubber 
trees planted in M alaya  was on a patch near the riv er­
side at K a w ala  K angsa and these w ere sown at a v ery  
ea rly  date by M r., afterw ards S ir  H u gh , L o w . S ir  
Leybourne thinks that this m ust have been about 1883. 
M r. C h ristie  m oreover inform s us that the first rubber 
com pany started in M a la y a  was the S elan gor R u b b er 
Com pany, registered™  1899 when it had only 200 acres 
of coffee and rubber. I t  commenced tappin g in 1902 
and paid its first dividend of 20 p er cent, in 1905.

T h u s after endless toil and contrivance, the rubber 
culture o f the M id d le  E ast w as established, and it is due 
o rig in ally  to the initiative o f the In d ia  Office, to the 
shipm ent of W ickh am  and subsequently for the most 
part to British enterprise. T h is  fact is can d id ly  ad m it­
ted by an A m erican  w rite r  although his countrym en



✓
com plain b itterly  o f the B ritish  control of and supre­
m acy in this product. “  T h u s  from  a few  seeds^collect­
ed in the A m a zo n  V a lle y ,”  remarks Professor Russel 
Sm ith, “  h ave grow n  the vast rubber plantations in the 
Eastern tropics, w ith  over 300 m illion trees and supply­
ing over 95 p er cent, of the. w orld ’s needs from  3 
m illion acres o f land ( i9 2 5 ) .” s

R u b b e r  i n  t h e  T w e n t i e t h  C e n t u r y .

R u b b er has passed to a la rge  extent from  the stage 
of a w ild  tree  g ro w in g  in the forest to that of a cultiva­
ted plant the y ie ld  o f w h ich  is easily accessible to man. 
T h is  ad aptation has been w rou gh t w ith  the aid of 
scientific a g r icu ltu re  and some of the best species of its 
fam ily  can now  be grow n in almost every country 
w ith in  the eq u ato rial rain b elt w h ich  encircles the eartb- 
But the scarcity o f labour, v iru len ce of disease and diffi­
culty o f  transport w i l l  confine the culture to particular 
spots. T h e  inducem ent to rubber cultivation is S reat 
because its processes are com paratively sim ple and the 
tree is less, lia b le  to dam age and destruction from  na­
tural causes than fea, cotton, coffee and some other 
plants. A n d  it  has this advantage over many others 
that, th ou gh  the in itia l ou tlay on it is considerable, its 
expenses drop  v ery  substantially w hen the plantation 
comes to m atu rity  a fter  a few  years. M oreover, rubber 
has the prospects o f a product, the consumption o f w hich 
is au gm enting at a v e ry  h igh  rate w h ile  its P roduc^on 
can g ro w  o n ly  at a m oderate pace. F o r these reasons
it is the m ost p rom isin g o f agricu ltu ral products a
present day. In  countries, w here the State is o g  
lands in p erp etu ity  fo r  rubber planting, this cu u 
leads to the added benefit o f con ferrin g on the planter 
the righ ts  o f v irtu a l land-ow nership.

S ir  L e yb o u rn e  D avidso n  roughly estimates that 
“ to-day th ;  p lanted area o f rubber in t e wor
4,500,000 acres, w orth  about £ 4 5 0 ,0 0 0 ,0 0 0 .

1926 "the w o r ld ’s produ ction  of lu bb er w  , 
tons to w h ich  C ey lo n  and the Straits alone contributed

"  B Industrial and C o m n e r M  W  South, New York. «9>5. P- 575-



353,000 tons. T h e  w o rld ’s consum ption w as 548,000 
tons, o f w hich A m erica  took 368,000 tons w h ich  at 2s. 
per lb. was worth £82,000,000. * * * N o  industry has
had a more rom antic history than rubber, no industry^ 
has helped the British E m p ire  m ore than the rubber 
industry has done during the last fe w  years, esp ecially  
in the m atter o f assisting B ritain  to liqu id ate her enor­
mous debts to the A m erican  G overnm ent.” 6

* Bulletin 1a«  referred to.
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C H A P T E R  I I I .

P A R A  R U BBE R  C U L T IV A T IO N .

H e v e a  B r a s i l i e n s i s .

T h e re  are endless specics o f the rubber plant, but 
the best so fa r  d iscovered  is the H evea Brasiliensis and 
the p rod u ct fro m  it  is know n as P ara w hich  fetches the 
highest p rice  in the w o rld ’ s rubber m arkets, H evea 
K i e n s i s , ”  w rites  M r. H a r o l d B r o w ,  ‘ is a large 
forest tree w h ich  occurs w ild  throughout the entire 
v a lley  o f the A m a z o n  and its tributaries to the sou h 
of the m ain stream . I t  has been found to grow  w ell m 
suitable situations throu ghout the tropics and is now 
being cu ltiv ated  extensively in C eylon, the M alay 
Peninsula, In d ia , Som atra, Java and other coutfrw*.

■ H evea w as first successfully acclim atised  m y , 
w here the most scientific methods w ere appl e d t i t ,
the result b ein g  that the p r o d u c t o f C y l o n k t c h e s a
h igh er D r ice  than that o f w ild  Para. in u . m 
home of H e v e a  has sh ifted  to a large extent t o m  it. 

orig in al h ab ita t in the im m ense v a '.'cy i j j ast
and its tributaries to various places in the tropical bast

for certain  reasons am ong w h ich  thf P au^ J ,  contaiin
bitants seems to be the forem ost, ^ . s  v a l  ey contains 

about the largest forest in the w orld  ru g  ^  
area*of som ething lik e  i m illion* squ 
popula>ion is o n ly  about I to the square mile.

S o i l  a n d  S i t e  S e l e c t i o n .

H e v e a  B rasiliensis thrives best on a 
ly in g  land o f rich  a llu v ia l soil in “J10* c 1 . • grows
from  h ig h  w inds. B u t b ein g a hardy p lant, it grow s

1 Rubber, i l l  Soanes, Cultivation and Preparation by Brown, Lo 

>914, P- 3*-



w ell in any tropical country w ith  a m inim um  tem pera­
ture o f about 750 and a ra in fa ll v ary in g  fro m  75 to 150 
inches ih the year. In  selecting a site fo r  H eve a  culti- 

' vation, the nature of the land should be o f p r im a r y  
concern. I f  covered w ith  dense vegetation, it is a  sign 
o f soil fertility  w hich  prom ises w e ll for rubber culture. 
T h e  clearing o f a thick forest is, how ever, an expense 
w hich does not always repay itself from  the availa b le  
•timber.. T h en  its location w ith  regard to the means of 
transport has to be considered. “  H eve a  brasiliensis 
as a rule,”  describes D r. W . R. D unstan, “  flourish­
es to the greatest extent at lo w  altitudes on rich 
soil capable o f retaining m oisture. T h e  nature 
o f the soil appears, how ever, to be o f secondary 
importance, provided that it is able to hold m oisture 
and that clim atic conditions o f h ig h  and even tem pera­
ture w ith  considerable ra in fa ll and absence o f w in d  are 
satisfied. A lth o u gh  the tree is sensitive to such con di­
tions, it appears to possess a certain cap acity  o f ad apta­
tion w hich should be borne in m ind. G e n e ra lly  a lo w  
altitude is desirable, but good results h ave been obtained 
in C eylon in sheltered positions at.elevatiorfs o f  3,000 
feet and over, although at h ig h e r altitudes the gro w th  
of these trees appears to be slow er.” 2

Speaking in greater detail on site selection fo r  
rubber, D r. R. H . L o ck  observes as fo llo w s: “  In  short 
it may be asserted that H eve a  can be grow n  to a profit 
on almost any soil in the latitude of C ey lo n  u p  to an 
elevation of 2,000 feet p rovided  the ra in fa ll exceeds 75 
inches a year and provided a situation is chosen w h ich  is 
not exposed to strong winds, esp ecially  at the d ry  season 
of the year. On the cither hand, the rich er the soil and 
the low er the altitude, the better, provided ' that on 
sw am py lands good drainage be provided . T h e  best 

J*st ot a s o il-m u c h  better than the test o f ch em ical 
/  anaiysis— is the character o f the vegetation  g ro w in g  

upon it. I f  the grow th of forest o v er a g iven  area is 
luxuriant, other conditions being favourable, then a

Arrirl EnCyC'°P̂ dUl Dri,anni“ ‘ '  E d it, N ew  Y ork, , 9 , , ,  Vol. X X I li ,  
Article on Rubber,



SOIL AND SITE SELECTION. 23

^  grow th  o f ru b b er is assured w hen the forest is 
rr-H A n d  i f  it is intended to plant rubbe,r where

other a g r icu ltu ra l products are already established, the . 
Z ,  nf \  K„o d  return fro m  crops of any other kind may 
be taken a® an earnest o f good crops of rubber to co m e .'.

F o r e s t  L a n d s  M o s t l y  U t i l i z e d .

T h e  selection  o f a p ro p er site is of fundam ental 
value to a rub b er estate. I t  is true that in C eylon  rubber 
trees have been p lan ted  throu gh existing tea garden

as m anuring, etc. ij-t any rare . the
a poor soil, by far  th e b u lk  of the m b b m  ^  
M alay P en in su la  and in 0,1?er , clearance of
planted on v irg in  lands obtained y  ^  Qthcr
jungles. M o re o v e r, the tim ber, fir provided
products fro m  a forest arc a sourc buildings
that, a fter re ta in in g  the portion reqm red for b u m  
on the estate, the rest could be sold in the district.

P r o x i m i t y  t o  L a b o u r  a n d  T r a n s p o r t

A  river, sea-port, ra ilw a y  *tat‘ ” n ’d;sa“  al 0f the 
road w o u ld  h e lp  the transport a  jd
surplus tim b er. In  any case, the site
have to be selected near some such there. I " '
cation, o therw ise n o t h i n g  cou ld  be another
opening an estate, the ay a U a b ili'y  a ^  t‘ropical. 
m atter o f v ita l concern. O f  a ll P1 nlentiful
M id d le  East, S outh In d ia  possesses the m __ _

* Rubber and Rubber Planting  by Lock, Cambridge Univ. Pres*, 9 J 
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supply and T a m il labour seems p repared  to go  any­
where at least in the Eastern tropics. I t  should be 

„ remembered though that the labour required  to ex­
tirpate a jungle is immense, and it w ou ld  perhaps bo 
the wisest plan to do the w ork by contract. In  fact the 
largest amount of labour is necessary w hen c le a rin g  a 
forest and opening out an estate d u rin g  the first two 
years. T a p p in g  also needs a fa ir ly  la rg e  staff o f p er­
manent em ployees after the fourth or fifth  year, but 
their number w ould be m uch less than those em ployed 
in the initial operations. In  the interval, how ever, 
between the opening o f the estate and the tap p in g  of 
the trees, the main w ork  in the garden  w o u ld  be w eed ­
ing, and so a sm all staff w'ould suffice fo r  this b rief 
period of about 2 or 3 years.

L a n d  C l e a r i n g , R o a d s , D r a i n a g e ,  E t c .

In clearin g the site, a ll trees should be fe lled  as 
closely as possible to the1 ground and th eir stum ps u p ­
rooted, because rotting tim ber breeds fu n gi w h ic h  is a 
serious menace to rubber trees esp ecia lly  w h en  young. 
W hen m echanical root-extractors 'cannot be used, the 
stumps m ay be blown up w ith  dynam ite. S uch  p ro ­
cedure is essential as buried and rotting stum ps cause 
Forties lignosus (form erly  know n as F om es sem itostus) 
a dangerous fungus pest w h ich  attacks the roots 
o f H evea w ith  fatal results. I f  the debris cannot 
be removed, they should be burnt dow n and the 
ashes spread over the soil as a fe rtilize r . S eparate 
blocks and divisions in the estate o f about 20 and 
100 acres respectively, bounded by roads, drains or 
canals if  necessary^ should then be la id  out and 
m arked off. The num bering is necessary to o rga n ­
ize the w orking of, and control the labour" in, the 

^ e n tir e  plantation. Reference plans thereof should be 
/  kept by each member of the h igh er staff. N u rse ry  beds 

should then be prepared, as nursery plants usu ally  a 
year old  are required to sow  up a rubber estate. .

'  * l , llC firSw SteP / n the form ation o f a rubber plan-
' b i t ' ! aySAM r  H, ar0ld Brown’ “  is the land

by cutting down the existing trees, and there i f  the
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*" tim ber cannot be disposed of, it is burnt when dry. It 
is desirable, if  possible to rem ove the stumps of tjie trees 
from  the soil, as, i f  these are allow ed to remain, they . 
d^cay and serve to harbour w hite ants and fungoid 
diseases w h ich  m ay subsequently attack the rubber trees. 
** A  num ber o f m echanical appliances for facilitating 
the rem oval o f stumps are now available. A fte r  the 
land has been cleared^ suitable roads are made through 
the estate and any necessary drainage is done. T h e  land 
is then d iv id ed  into blocks and ‘ holed ’ for the recep­
tion o f the rubber plants. * *  Considerable discussion 
has taken p la ce  regard in g the distances at w hich  H evea 
trees should be planted. ** *  In  C eylon distances of 
15 ft. by 20 ft. (about 150 trees to the acre) or 20 ft. by 20 
ft. (about 110  trees to the acre) are now generally adopt­
ed, w h ilst in M a la y a  the usual arrangem ent is 20 ft. by 
20 ft. o r  24 ft. by 12 ft. (about n o  and 150 trees to the 
acre re sp e ctiv e ly ). ** Experim ents conducted in
M a la y a  and in C ey lo n  h ave shown that w id e ly  planted 
trees increase in g irth  m uch m ore rap id ly  than closely 
planted trees and that consequently the form er w ill 
m ore q u ic k ly  attain , the necessary size for tapping.” -* 
T h e  roots o f this discussion w ill be presently disclosed.

S e e d  C u l t u r e .

P ro p e r  seed culture is o f v ita l concern to the 
planter, as upon it w il l  la rg e ly  depend the constitution 
of his plants. A t  the outset the very best seeds from  a 
thoroughly reliab le  source— such as the scientific de­
partm ent o f a rubber grow ers’ association, a govern- 

^ m ent seed farm  or d irect from  the flourishing trees of a
good rubber estate— ou gh t to be obtained. It is of the 
utmost consequence that seeds must*be selected from  the 
most vigorous and best y ie ld in g  trees at least 10 years 
old in preferen ce to such trees o f younger grow th. It 
is only a fter this age that the constitution of a rubber 
tree has been put to the searching test of time. But prior 
to ob tain ing seeds from  such trees, seed beds should

*  be prep ared  in the estate, because H eve a  seeds soon lose
their v ita lity  and must be planted as early  as possible

* Rubber, Etc, by Brown, pp. 109-110.



after the mother tree has shed them. W h en  rifie the 
fru it ' of the robber tree burst spontaneously ancTscatter
the E^eds around it. D e s c r ib e d  b o ,an,c a lly ,  th e  seeds
are about an inch long, flattened at one end and rourjd 
at the other; in colour they are shiny brow n, m ottled 
w ith blotches o f darker hue.

S o w i n g  i n  N u r s e r i e s .
T h e richest soil in the estate, w h ich  is thoro ugh ly  

drained, partly shaded and w ell-sheltered  fro ®  the 
wind, is usually reserved fo r the seed and nursery beds. 
T h e  soil should be w ell dug up and loosened to the depth 
of about a foot and la id  out in beds o f any convenient 
size, say. 8 ft. by 24 ft. A  drain about a foot w id e should 
be cut around each bed, so as to prevent w a ter-lo g g in g  
in the nurseries. T h e  beds m ay be m anured w ith  leat- 
mould. Seeds should be planted at distances of about 
8 in. apart from  one another, deep enough to conceal 
them and then they should be just covered^ over w ith  
the fine soil. M an y  more seedlings should be raised 
than w ould be finally required, so as to allo w  fo r rejec­
tions. T h e  seeds m ay be expectedi to germ inate in 8 or
10 days, w hen they are often transplanted in the nursery 
beds about 2 ft. apart from  one another. T h e  nurseries 
should be fenced around so as to exclud e anim als w h ich  
are fond of seedlings. T h e  beds m ust also be shaded, 
especially from  the scorching m idday sun, by a ligh t 
fram ew ork covered over w ith  m atting, and watered 
copiously on dry  days. W h en  the seedlings rise to a 
height of over a foot, the shade should be g ra d u a lly  
removed so as to harden them.

A fte r  a few  months, when the plants attain a 
height of 3 to 6 feej, they are most cautiously d u g  out 
from  the nurseries w ith  earth com pletely around the 
roots and im m ediately covered w ith  leaves. T h e  roots 
along w ith  their leaf w rappings are then tied up into 
balls, v ery  special care being taken not to dam age or 
disturb the roots in any w ay. T h e  plants are finally  
replanted in their perm anent holes in the fields. T h e  
pits must be large enough to take in the roots easily, 
and, i f  the plants are over 6 months old, they m ay have 
to be 2 ft. to 3 ft. in depth and diam eter. A  layer of rich
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soil or m anure m ight be put in the holes. A fter 
planting, the earth around the young plants should be 
loose so as to adm it of air. T h e  best season for sowing . 
j», the monsoon, but planting m ay be undertaken at any 
other tim e if  the sowings can be watered when required.

V a r i a t i o n s  i n  P r a c t i c e .

T h e  procedure for seed-culture varies in different 
countries and seems la rg e ly  a matter of local conveni­
ence or in d ivid u al experience. But this is not the only 
part of rubber cultivation  that is undergoing a change 
through experim ents. T h e  seed-bed is not regarded as 
essential by m any planters to-day, and even the nursery- 
bed is som etim es dispensed w ith, though perhaps with 
some risk. T o  take a few  instances. Seeds are occasion­
ally  germ inated in baskets, and not infrequently sown 
direct in the nursery-beds— avoiding altogether the use 
of the seed-beds. S till another present-day plan is 
1 sow ing to stake ’ in w h ich  the seeds are planted 
straigh t aw ay in th eir perm anent positions in, the plan­
tation. P lants thus w id e ly  diffused in an open field 
cannot be* p ro p erly  cared for and so this short-cut 
method does not seem wise. The only justification for 
it is that the roots of the young plants cannot possibly 
be dam aged as m igh t happen w hen they are replanted 
from  the nursery-beds to th eir perm anent positions.

G erm in a tin g  in baskets or ‘ sow ing to s ta k e ’ 
means p la n tin g  the seeds d irect in nursery-beds or 
in perm anent positions, w ithout recourse to the 
selective process w h ich  is possible only in the prior 
stage. In  these circum stances, it w ould seem im ­
prudent to cut short or dispense w ith  the use of 
beds and thus expose the plafits to risks in the 
open field and still be deprived  of the benefit of 
selected trees m erely to save the labour of trans­
p lan tin g and avoid the possibility o f the roots being 
disturbed.

C a re  should be taken to protect the nurseries against 
fungi and insect pests by d ig g in g  them over w ith  lim e 
and a little  sulphate o f  copper if  possibIe--and allow ­
ing them  to lie  fa llo w  fo r some months before sowing



on them a second time. T h is  procedu re should be 
adopted prior to every sow ing in the nurseries.

“ H evea Brasiliensis,”  explains M r. H a ro ld  Brow n, 
“  is usually propagated from  seed, of w h ich  the trees 
produce large quantities after the fourth  or fifth  year. 
Seed intended for.p la n tin g  purposes should be p re fe r­
ably selected from  vigorous trees 8 to 10 years old  
g iv in g a large y ie ld  o f rubber. ** *  W h e n  the plants 
are to be raised in nurseries, w ell-p rep a red  beds o f rich 
soil should be form ed in a suitable position and arran ge­
ments m ade for provid in g the you n g plants w ith  shade. 
T h is  is usually accom plished b y means o f a lig h t fram e­
w ork  about 8 ft. h igh  upon w h ich  a coverin g  o f leaves 
or m atting can be spread. T h e  seeds are som etim es 
germ inated in a seed-bed and then transferred to the 
nursery-bed, or they are at once planted in the nursery- 
bed 6 to 9 in. apart and r in. b elow  the surface. * * * T h e  
subsequent procedure varies considerably. T h e  seed­
lings are sometimes allow ed to attain a h eigh t o f about 2 
ft. and are then care fu lly  lifte d  from  the beds and at once 
planted in the prepared holes. * * *  In  othec j'cases the 
plants are allow ed to rem ain in the nurseries for some 
months until they are 5 to 6 ft. h igh. T h e  u p p er p o r­
tion o f the stem is then cut off, the plants are lifte d  from  
the beds, the roots trim m ed and the stum ps thus 
obtained are carried in bundles to the plantation and 
placed in the holes.” *

T h e  N e e d  o f  a  S e e d  F a r m .
“  I t  is of the utmost im portance,”  rem arks D r. 

R. H . L o ck , “  that seed fo r future p lan tin g should be 
taken from  the best y ie ld in g  trees. * * * A  few  acres should 
be set apart definitely for seed bearing, as is done for 
exam ple in the case o f tea. A l l  the trees in this area 
should be tapped in the same w a y  fo r a definite period 

say fo r 50 tappings— and a record should be kep t o f 
the y ie ld  of each individual tree. A l l  except the best 
y ie ld in g  trees should then be ruthlessly cut dow n and 
the stumps extracted in order to avoid the danger o f 
root disease.” 6



PLANTrNG D i s t a n c e .

T h ere  is much controversy over this subject ow ing 
to the uncertainty o f profit per acre w hich  is based upon 
t*e p rodu ctivity of trees under different methods of 
cultivation. C losely planted trees would be greater in 
num ber per acre than w id e ly  planted ones. F o r ins­
tance, 15 ft. by 15 ft. w ould g ive  193 trees, 16 ft by 16 ft 
w ould g ive  170 trees, 18 ft. by 18 ft. w ould give 134 
trees and 20 ft. by 20 ft. w ou ld  g ive  109 trees. 
But c lo sely  planted trees w ould be tall and w id e ly  
planted trees short generally. Short and sturdy rubber 
trees are, how ever, preferable to tall and spindly ones 
ow ing chiefly  to th eir w id e r g irth  or tapping surface, 
p artly  to their superiority in v igo u r and invariab ly  to 
their greater latex-yield in g capacity. I f  all trees in 
the estate had the same y ie ld in g  power, a closelv plant­
ed acre w ould return m ore profit than a w id e ly  plant­
ed one, despite the greater labour o f tapping.'

B u t there are other conditions w hich  m ake the 
p ro b lem  o f  planting-distance v ery  com plicated and 
alm ost im possible c f  a c lear solution. In  a closely 
planted acre, the expense o f w eed ing is less than in a 
w id e ly  planted one. A t  the same time w eeding is 
a lim ited process when catch-crops are sown. 
The question o f profit p er acre therefore becomes 
m ore com plex  the m ore diverse the planting condi­
tions. H en ce until the profit, under each set o f condi­
tions, has been m ore defin itely ascertained, there w ill 
be m uch discussion on this subject. T h e  planter has 
consequently to decide fo r him self the plantin*- 
distance, considering the objects he has in v iew  and the 
m ode o f cultivation  he w il l  adopt. In  any case, the 
trees should not be crow ded, as their g irth  diam eter 
ought to be encouraged.

G r o w t h  o f  t h e  P l a n t .

In  suitable conditions o f soil and clim ate, the 
t-ara tfee  i f  w id e ly  planted should gro w  about 8 ft. in 
Height and 4 in. 111 g irth  annu ally durin g the first few  
years. In  its o rig in al hom e in the v a lley  o f the 
A m azon , a m ature tree u sually  attains a h eigh t o f  60 ft.



and a trunk circum ference o f 6 ft. approxim ately, w h ile  
in the tropical M id d le  East m any P a ra  trees 
reach these dimensions. “  U nder favou rab le  condi­
tions o f clim ate and soil,”  rem arks M r. H . Brow i,,
“  H evea Brasiliensis is a very q u ick-grow in g  tree. In 
M alaya , w here the conditions are ex cep tion a lly  suit­
able, the rate o f grow th is m ore rapid than in any other j 
country, and cases have been known there o f trees attain­
ing a height of 20 ft. and a girth  o f 8 in. in one year after 
being planted out. ***  A f te r  the trees have becom e 
established, the on ly w ork  required on the plantation 
for the first three or four years, unless catch-crops are to 
be grow n, is to keep the weeds under control and to 
prevent them from  in terferin g writh  the grow th  o f the 
trees.” 7 A n  A m erican  w rite r  affirms that the 
C eara tree attains a h eigh t o f 10 ft. the first year, 30 ft. 
the second, and is ready to be tapped in 4 years, g ro w in g  
on dry, rocky soil useless even for food crops.

D i s e a s e - R e s i s t i n g  B e l t s .

E ve ry  estate m ay w ith  prudence be d iv id e d  into 
convenient sections by rows o f trees to resist epidem ics 
o f disease that m ight break out, also to serve as w in d  and 
shade screens for the benefit o f young plants. M y c o lo ­
gists believe that epidem ics w'hich attack H e v e a  do not 
affect other species of rubber. O w in g 1 to this and other 
reasons, the disease-resisting belts m ay consist o f C eara  
and F icu s elastica trees.

W e e d i n g  a n d  S o i l  P r o t e c t i o n .

W ee d in g  is essential in every  rubber estate to 
prevent the grow th  of sm all, useless vegetation w h ich  
covers the soil, abst& cts a part o f its v ita liz in g  p rop er­
ties, prevents the access of a ir to it and harbours rats 
and insects. T h is  w ork  is necessary not on ly to remove 
the obnoxious grow ths but to break up and overturn 

jh e  soil so as to adm it o f a ir to it. D eep  stirrin g  o f the 
earth, howrever, is not required in the d ry  season, as it 
m ay cause too great an evaporation o f  the inherent 
moisture. E ven w here catch-crops are sown, w eed in g

7 Rubber, Etc. by Brown, p. 116,
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m ust be relig iou sly  carried  out. C lean  w eed ing and 
w ide p lanting help  the rapid girth  developm ent of 
H evea.

U ndergrow th  may, however, prove beneficial only 
when rubber is planted on sloping ground and the 
cover is able to prevent soil denudation, but in no other 
circum stance is it  o f any avail. A lth o u gh  on the face 
o f it, it  m ay appear unwise to leave the land between 
the young trees at one tim e exposed to the rays o f the 
trop ica l sun and at another to the wash o f the heavy 
monsoon, experience shows that if  the weeds are to be 
prevented from  chokin g up the young H evea, the /n ly 
p ractica l course is to keep out the w eeds altogether, be­
cause along w ith  them some v ery  obnoxious growths 
crop up occasionally, such as Lallang, a v ery  coarse 
grass w h ich  grow s to a great h eigh t and is extrem ely 
difficu lt to eradicate. “  T h e  experience of planters 
in gen era l,”  explains D r. W . R. Dunstan, “  is in favour 
o f the com plete rem oval o f weeds from  a rubber planta­
tion. T h is  practice , w h ich  involves periodical w eed­
ing, adds considerably to the cost o f m aintaining planta­
tions, and though justified so fa r  by results, possesses 
several other disadvantages.” 8

“  D u r in g  the tropica l rains,”  he continues, “ the 
soil is lia b le  to a greater o r less extent to denudation 
w h ich  becom es v ery  serious when the land slopes; and 
in any case, the soil is apt to become im poverished by 
the loss o f its soluble constituents. T hese disadvantages 
a ie  at th eir m axim um  when the rubber trees are quite 
young. A t  a la ter stage, the shade o f  the large trees 
compensates to a considerable extejit for the absence of 
cover o h  the ground. A n o th er disadvantage o f un­
covered soil in a plantation o f  young rubber trees is 
that the grou nd under the heat of a tropical sun rapid ly 
loses its m oisture. F o r this reason, proposals have been 
m ade to p lan t in the p lace  o f weeds low-grow ing, 
legum inous plants, the grow th  o f w h ich  w ill not only 
prevent im poverishm ent and loss o f soil durin g the

8 Encyclopaedia Britannica;  n th  Edit. A rticle on Rubber.



rains and conserve moisture in the heat, but w ill also 
have the effect o f enriching the soil in nitrogenous 
constituents through the pow er legum inous plants pos­
sess of absorbing nitrogen from  the a ir through n odu­
les on their roots. A m o n g the plants w h ich  are 
being tried for this purpose are various species o f 
C rotolaria passion-flower and the w ell known sensi­
tive plant o f the East.” ’

C a t c h - C r o p s  a n d  M ix e d  P l a n t a t i o n s .

T h ere  is, o f  course, little  scope fo r w eed in g  when 
catch-crops are sown and some rubber estates gro w  
such crops in their ea rly  years. In a p ap er read b e­
fore the International R ub b er C on feren ce held  in 
London in 1908, M r. K e lw a y  Bam ber, C urato r, 
Peradinya Botanic Gardens, C eylo n , s a id : In  some
parts of the Federated M a la y  States and Java, the 
practice of grow in g catch-crops in rubber has been 
adopted, often w ith  m arked success both as regards 
reducing the cost of b rin gin g the rubber into bearing 
and for the grow th  of the rubber itself. C assaya has been 
most la rgely  planted. * * A s  a rule tapioca w as m an u fac­
tured. **O th er catch-crops are coffee, esp ecia lly  C. 
robusta in J.ava, sugarcane, ground-nuts, indigo and 
citronella grass.”  M r. A . M . G . Forbes, G en eral 
M anager, Tenasserim  H evea Plantations, L d . has 
grown tea, coffee, sugar, cotton and A frican , oil-nut 
palm  on his estate and found the last by far  the most 
successful.

In  some tea estates in C eylo n , rubber is b eing 
planted on new plots as an adjunct of tea so that, if 
need were, the new  trees w ould enable the conversion 
o f the declin in g tea garden into a rubber estate w ithout 
a cessation of income. T h e  same p o licy  has been adopted 
in a few  tea gardens in South In d ia  and Assam . In  
m any plantations,”  states D r. W . R. Dunstan,] “  besides 
catch-crops (cassava, sesame, ground-nuts, etc.) other 
crops, such as tea, coffee, cocoa and tobacco, are-grow n 
w ith  rubber. I t  is im probable, except in the early 
stages of the 'futober tree, that this procedu re w ill

9 Encyclopaedia Britanniea, nth Edit. Article on Rubber.
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CATCH-CROPS AND MIXED PLANTATIONS. 3 3

succeed; the rubber w il l  ultim ately dom inate the 
position to the detrim ent and ultim ate extinction of the 
other crop w h ilst the grow th of the rubber tree w il l  be 
Retarded. A  partial exception may perhaps be m ade in 
the case of cocoa, w hen the two plants are placed  not 
too closely in about equal numbers. In  these circum ­
stances, it appears that satisfactory results m ay be 
obtained from  both crops, at any rate fo r  a certain 
num ber o f years.” 10

P r u n i n g .

P ru n in g  is essential to cut out the grow th  o f use­
less parts in the rubber tree, so as to concentrate its 
v ig o u r to useful portions, especially  the low er part of 
the trunk w h ich  is tapped fo r latex. Branches in this 
portion should be lo pped off so as to leave a clear tap­
p in g  surface. I f  the tree shows a tendency to branch 
too free ly  in other directions, trim m ing m ay be resorted 
to in those places.

M a n u r i n g . ,

I f  v irg in  s o il ’ has been selected fo r  She estate, 
m an u rin g should not be necessary at least fo r  some 
years. B u t in other circum stances fertilizers  m ay have 
to be ap p lied  to the soil. T h e  cheapest m anure is 
leaf-m ould  w h ich  m ay be prepared by burying the 
uprooted weeds and leaves w h ich  fa ll from  the rubber 
trees and a llo w in g  them  to decay in pits underground. 
T h e  app licatio n  o f this manure, w h ich  contains potash 
and nitrogen, w ou ld  enhance soil fe rtility  w hen this 
is required.

T a p p i n g  f o r  L a t e x .

W ith  good grow th, the Para* tree may be tapped 
at the age o f 4 or 5 years, that is, w hen its g irth  reaches 
18 in. to 20 in. in circum ference. T a p p in g  is one of 
the m ost scientific processes in a rubber estate, its 
o b ject b ein g to obtain a fa ir  quantity o f latex w ith  the 
least a'mount o f  b ark  rem oval. I t  should be carried out 
w ith  grea t caution. T h e  inner p art o f the trunk 
know n as the cam bium — w h ich  is the la yer o f vascular



tissues between the wood and the bark— m ust not be 
cut with, the knife or injured in any w ay, as wounds 
in the cam bium  m ay lead to serious tappin g difficulties. 
O n ly  about one-twentieth inch o f  the b ark  (co rtex) 
should be removed at each operation w h ich  is u sually  
conducted every other day fo r about 9 months in the 
year. E arly  m orning is about the best tim e fo r  tap­
ping when the heaviest flow  o f la tex  seems to occur. 
A t  certain seasons the flow is also said to be enough in 
the evening and all n ight long, but these are not con­
venient times fo r tapping. In fact w hen ever the tem ­
perature is low' and the m oisture in the a ir  abundant, 
the latex seems to flow readily. A fte r  the p relim in ary  
tappings, the flow of la tex  increases in the H eve a  tree, 
w hich is known as ‘ wound response.’

Provided  short periods o f  rest are allo w ed, tappin g 
m ay usually be conducted every  other day throughout 
the year. B u t the tree m ust not be overtaxed, and, 
at the first sign o f exhaustion by a lessening o f the 
latex, it should be allow ed to rest fo r  a time. “  S evere 
tapping, remarks D r. R . H . L o fk , “  has ‘a reverse 
effect in every w ay. I f  the trees are tapped to excess, 
grow th is checked and in p articu la r the p rop er renew al 
of the bark is interfered w ith . T h e  latex  m oreover 
becomes poor in q u ality  and contains a sm aller percent­
age o f caoutchouc. M ost serious o f a ll is the effect 
upon the general health o f  the plant. T h e  tree m ay 
be so weakened that it is unable to w ithstand the attacks 
ot tungus diseases, w h ich  w ou ld  not h ave been 
able to gain a footing if  the tree had been preserved 
in a condition of perfect health. C an ker and sim ila r 
diseases seldom attack the trees unless the latter 
are either overlapped or v ery  clo sely  p lanted.” "  
i h e  trunk is tapped at the base— between 6 ft. and 
1 ft. from  the g r o u n d -w h e r e  the m axim um  of latex

n n r l °  J thls h ei2ht’ the la tex  is poorerin qu ality  and quantity.

u “  C u ltivated  P a ra  trees,”  w rites M r. H . Brown 
are considered to be ready for tapping when they have
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attained a circum ference of iS  to 20 in, at 3 ft from  the 
ground. In  M a la ya  this girth  is usually reached in 
about 4 years and in other countries in from  c to 7 
>ears, acco rdin g to the clim atic conditions and the 
nature o f the soil. T apping is usually restricted to 
the basal portion of the trunk up to a height of about 
6 ft. as it has been conclusively proved that the great­
est yie ld  o f latex and rubber is obtained from  this area 
^ •E x p e r im e n ts  m ade by R id ley  at the Botanic 
G ardens in Singapore showed that m orning tappings 
furnished a la rg er yield  of rubber than those made 
in the evening. **T h e m ethod of tapping P a ra  troes 
w hich  is most gen era lly  adopted at the present time 
on the plantations in C eylo n  and M alaya  is the ‘ half- 
herring-bone system,’ the incisions being restricted 
to one q uarter o f the circum ference of the tree at a time 
and re-opened every  day or every  second or third day. 
* * * A  q uarter o f the tran k treated in this m anner w ill, 
therefore, suffice fo r  a yea r’s tapping. D u rin g  the 
second year the opposite q uarter is tapped and then 
the tw o rem aining quarters in rotation. In the fifth 
year the renew ed barrk on the first section w ill be tap- 
ped and so on.” 12

“ O n e o f the most im portant subjects,”  writes 
D r. W . R. Dunstan, “ in connection with rubber 
plantations is the m ethod to be adopted in tapping the 
trees fo r latex. T h e  native methods in vogue in B razil 
and M e x ic o  are p rim itiv e  and often injurious to the 
tree. A t  present it cannot be said that finality has 
been reached on the subject, o f the best method, g iv in g  
a good return o f latex w ith  a m inim um  o f dam age to 
the tree. # A  m ethod at one tim e la rg e ly  adopted was 
to m ake a series o f V -shaped incisions on four sides 
o f the tree to a h eigh t o f about 6 ft. from  the base—  
that is, w ith in  the reach o f an ordinary man without 
the need o f  la d d er or scaffo ld in g; the latex obtained, 
from  the u p p er p art o f the tree is said to furnish less 
rubber and o f poor q uality. T h e  latex is collected in



cups placed at the apex o f each V .” *3 T a p p in g  is con­
ducted at present by * excision ! o r  rem oval o f the bark 
rather than by ‘ incision ’ or cutting into it as in form er 
days. A  very thin shaving is pared aw ay at each opera­
tion, so that the cut descends v ery  gra d u ally . T o -d a y  
the tendency is towards the most conservative system of 
tapping possible and the methods now  in  v ogu e are the 
basal V , the h a lf spiral and the h a lf herring-bone.

In various parts of the tropics, the m ethods of 
tapping fo r w ild  rubber w ere e ither w a stefu l o f  the 
latex or injurious to the tree, but in the plantations 
the systems practised have as a rule been m ore econo­
m ical. O f  the latter, ‘ the V -m ethod ’ is the oldest and 
it was prob ab ly borrow ed from  B ra z il. I t  y ie lds little  
latex w h ile  it needs several cups. I t  is altogether a 
very crude and laborious process and so it began to be 
superseded by ‘ the herring-bone system  ’ in the ea rly  
years o f this century and has now  fa llen  into disuse 
almost entirely. B y  the latter plan, the bark is re­
m oved in the shape o f a herring-bone. A  v ertica l 
channel is cut from  a h eigh t of «about 6 ft. dow n to 
about i ft. from  the ground. L a tera l ducts are then cut 
alternately on either side of the centra l channel from  %  

*° J  aP art and at an angle o f about 45 degrees. 
L r UCtS a,re connected t0 the m ain channel in the 

middle, at the foot o f w h ich  a cup is p laced  fo r  the 
collection o f the latex.

The idea o f ‘ the herring-bone system  ’ w as per­
haps suggested by ‘ the V -m ethod,’ but it is a great 
im provem ent on the rude old  plan w h ich  often hurt

h L  It1" 1!' j /  h.a ' f -h e m ng-bona system,’ w h ich  
has already been d#scnbed in the w ords of B row n, is 
p obably the most w id e ly  adopted process o f tap p in g  
at the present day. In  recent times, ‘ the spiral

S a f e  s°ericPPi ng h3S, alS°  bcen introd« « d . B y  this 
j> an a series of spiral grooves are cut all round the
trunk so that virtually  the entire area of it is tapped '

15 h”  regarded by m any planters a f t o o

I3 Encyclopaedia Britanniea, n th  Edit. ~
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drastic an operation. In  fact all these systems may still 
be considered as experim ental, and new processes are 
being suggested occasionally, w hich  w ill doubtless 
b rin g in fu rth er improvements.

L a t e x  C o a g u l a t i o n .

A fte r  tappin g the next process is the coagulation 
o f the latex so as to produce rubber in the form  and o f 
fhe q u ality  required by the m anufacturer “ T h e  olan 
u sually  ad opted," relates D r. W . R. Dunstan "  is 
to co llect the la tex  in rectangular tanks or casks' It 
is then coagulated by the addition of an acid liquid 
acetic acid  o r lim e ju ice  being generally em ployed 
and the m ixture allow ed to stand. T h e  coagulated 
rubber separates as a mass o f spongy caoutchouc I f  
the coagulation  has been effected in shallow  dishes, 
the rubber is obtained in a thin cake o f sim ilar shape 
know n as a ‘ b iscuit.’ T h e  rubber thus form ed is 
w ashed and dried. T h e  coagulated rubber separated 
from  the w a tery  flu id  is cut up into sm all pieces and 
passed throu gh the grooved  rollers o f the washing 
m achine, from  w h ich  it issues in sheets, long crinkled 
ribbons or ‘ c r e p e ’ w h ich  are then dried in hot air 
cham bers or in a vacuu m  dryer, by w h ich  means the 
w ater is dissipated at a low er tem perature.” 11 T h e 
rubber com es out in p lain  sheets when the rollers are 
smooth.

F rom  the trees the la tex  is sent in enam elled ves­
sels to the cu rin g  house w here it is strained through 
sieves to free  it from  its adm ixtures, such as bits of 
mud, bark, etc. N e x t, the clarified la tex  is allowed to 
stand in  sh allow  enam elled pass. I f  le ft in that 
state, the la tex  should coagulate— that is, separate 
from  its oth er fluids and appear as a spongy mass— in 
about 24 hours, but to hasten the process, a little  lim e 
ju ice  or acetic acid  is added to it. “  T h is  coagulated 
mass,’ describes Braham , ‘ ‘ is then pressed w ith  a' 
m etal ro lle r ; p laced  upon clean porous shelves to 
drain, and afterw ard s placed  fo r  some time in the

14 Encyclopaedia Britannica, n th  Edit.



smoke of a wood fire. F in a lly  the rubber, w h ich  is now 
in the shape o f ‘ biscuits,’ is p laced upon shelves con­
structed of some ligh t m aterial w h ich  admits o f the free 
circulation o f a ir.” ’5 T h e  a ir-d ryin g  o f rubber in*a 
moist clim ate is a slow process, to hasten w h ich  smoke- 
d ryin g  is often resorted to. Sm oke saturation is, m ore­
over, supposed to prevent rubber from  gettin g  mo.uldy. 
T h is  method of curing is, how ever, expensive ow in g  to 
the h igh  price of fuel, and so vacuu m  d ryin g  is often 
resorted to. O ther systems of coagulation and raw 
rubber preparation— som ewhat d ifferent in m ethod, 
but not in prin cip le— have been experim ented w ith  in 
recent years and im provem ents in these processes are 
being brought about, as w il l  ap p ear presently.

Econom ic conditions at the present d ay com pel the 
use of up-to-date m achinery in p rep arin g  rub b er for 
the m anufacturer. T h e  old system o f hand p rep ara­
tion, though v ery  thorough w hen ca re fu lly  conducted, 
needs specially  trained labour w h ich  is v ery  expensive 
and needs tim e w hich  cannot be spared w hen the raw 
product is in urgent demand. T h e  differen t processes 
o f preparation— coagulation, drying, sm oking, pressing, 
etc.— must therefore be conducted b y  m odern m achin­
ery especially  in a b ig  estate and the p lan ter should keep 
h im self inform ed of the latest patents in these d ire c­
tions. 1 here are several good co a gu latin g m achines, 
vacuum  dryers, crep in g  devices, etc., and the planter 
should instal those most suitable fo r  his purpose.*

K  Rubber Planter's Note-Book by Braham, London, . 9 , , ,  p. +8.

v n r J i f  ™ bbi!r IpTla.nta,ti° n machinery are being manufactured by
, , " T ™ kf rS '£e 0m,edL Kingdom, Germ any, the United State* and 

m a y ‘\e lme,,ti,)n« l ti,e names of D avid  Bridge & Co., 
S d o ? E  c \  , S r ' ^ a l "  1°°*  & C °- L ,d-  Basinghali Street, London, E. C. 2 , and Fr. Schwabenthan & Co., No. 55, S a a rb ru ck ew aw e,



C H A P T E R  IV .

P R O D U C T IO N , T R A D E  A N D  R E S T R IC T IO N .

L a b o u r  i n  R u b b e r  C u l t u r e .

P rof. R ussel S m ith righ tly  comes to the conclusion 
that cheap la b o u r is the basis for the success of rubber 
cultivation in the M id d le  East. “ W ith in  a com para­
tively sh oit distance o f S ingapore,”  he observes, u are 
enormous ad ditional labour supplies that can upon 
demand be furnished by the m illions of China, of Java, 
of India. * * T h is  kind of labour supply tropic A m erica 
does not possess and the feverish  talk of B ra zil about 
entering upgn the cu ltivation  o f rubber seems destined 
to poor success unless she im ports Chinese labourers 
into h er em pty A m a zo n  lands.” 1 T h e  population of 
the w h ole o f B r a z il  is about 20 m illions and of the im ­
mense forest in the v a lle y  o f the A m azon  and its tribu­
taries about r to ev e ry  square m ile m erely. T h is  
scarcity o f inhabitants lies at the root of P ara rubber 
production s h iftin g  alm ost entire ly from  its o rig i­
nal h abitat in spite o f its p ro x im ity  to the U .S .A .— the 
biggest sphere o f rubber consum ption in the w orld. But 
it is not the lo ca l la b o u r o f  M a la y a  and the D utch East 
Indies so m uch as the labour su p ply  available there that 
has b rought about the success o f the*M idd le East.

M r, J . B . C arru th ers, D irecto r o f A griculture, 
F .M .S ., show ed at the International Rubber
Conference, h eld  in London in 1908, that in 
*907 the total n um ber o f  coolies em ployed in 
the rubber estates o f the M a la y  Peninsula (i.e. 
the F ed erated  M a la y  States, Straits Settlements

1 Jnduitrial and Com mercial Geography  by Smith, p. 584.



and Johore) was 74,911 labourers m ade up as fo llo w s: 
T am ils  from  South In dia  49,647; C hinese 12,848; 
Javanese 7,538 and M alays 4,838. In d ia  was, conse­
quently, some years ago the ch ie f recru itin g  ground fbr 
the labour force w orkin g in the M id d le  E ast plantations.

T o -d ay  the position o f lab ou r in M a la y a  indicates 
that extensive cooly recru iting still continues there from  
China, India and the D u tch  East Indies. T h e  under­
noted table shows the arriva l and departure o f  lab ou r­
ers into M alayan  ports and therefrom  d u rin g  Septem ­
ber 1927, according to the Straits Settlem ents G overn ­
ment G a zette :—

A rriva ls  Departures

from—  to—

C h i n a  P o r t s :

Chinese . .  . . 25,940 19,163

I n d i a n  P o r t s :

Indians . .  . .  11 ,13 2  3,688

D . E. I . P o r t s :

Chinese . .  . .  ^5,215 7,240

M alays . .  . .  5,039 6,656

Indians . .  . . 3 6 2  174

M is c e l l a n e o u s  P o r t s  :

Chinese 

Indians
1,845

286

T o t a l  A r r i v a l s  

T o t a l  D e p a r t u r e s

E x c e s s  o f  A r r i v a l s

T h e  extent of Indian labour seems m ore striking 
at present in C eylon. S peakin g at the annual m eeting 
of the Planters’ Association of C eylo n  on n t h  M arch , 
1927, the G overn or o f the island, S ir  H u g h  C liffo rd , 
said: In this country if  w e are to depend on lo cal
labour, w e w ould never be able to keep estates goin g 
even for a few  weeks. I t  is because you can offer in­
ducements to the people o f the M ad  ras Presidency and 
have always been able to do so, that a steady flow  of
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LA BO U R  IN  RU BBER C U LT U R E . 4 1

labour into this C olo n v has bepn j ,
great industry in C eylo n  ha" be “ wh^t ^

C o s t  o f  P r o d u c t io n .

The cost of P a ra  rubber cultivation depends on 
circum stances w h ich  are not the same in everycou ntry 
In  most places land is acquired from  the State by re 
cla im in g forest o r w aste land, and in some p la « s  
cu ltivab le land is eased on rent or has to be purchased 
outright. In  ca lcu la tin g  the cost o f production 
interest on cap ita l outlayed in land reclamation should 
not be charged  it  the p rodu ce on the land (tim ber fuel 
etc.) recoup the expenses o f labour for reclaim ing’ 
M oreover, the grad u al accru in g of a land value, along 
w ith its final appreciation , should am ply compensate 
for the in itia l expenses. B ut w here rent or royalty is 

 ̂ paid for the land, it should form  the first item in the cost 
of production. C a p ita l outlayed in buildings, plant 
and m ach in ery  is not en titled to interest i f  a deprecia- 
tion ls ded ucted  fro m  these assets before calculating 
profit. I h e  second  *tem w ou ld  be the,salaries of the 
staff in clu d in g  the w ages o f coolies, and the third  the 
other le g itim ate  expenses o f production. Joint-stoek 
concerns add the ad d ition al item  o f a  salary fo r  m anage­
ment and even o f  a m anaging agenqy commission in the 
cost of produ ction  and so they cannot show,such good 
profits as p r iv a te  concerns m anaged by the owners.

V ariation s in the cost o f production chiefly depend 
on the n atu ral resources o f  the land (fertility  or other­
wise o f the soil, m eans o f  transport, trtc.), on the local 
facilities o r difficu lties fo r labour, and on the system 
°f  production (w h e th er conducted on a large or small 
scale, w ith  o r w ith o u t im provem ents). N a tu ra lly  the 
cost of produ ction  varies to some degree according to 
ocality and system  o f w orkin g, although the method 

0 Para, rub b er cu ltiv atio n  is m ore or less sim ilar in 
eyery  country. In  consequence all estimates of the cost
0 production are based upon p articu la r sets of condi- 
10ns w h ich  are  not e x a ctly  the same in ever}' country, 

u ess e v ery  rub b er estate. Y e t  they cannot vary
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labour into this C o lo n y has been keot nn an a  1 
great industry in C eylo n  has been w hat §  “  ^  ' he

C o s t  o f  P r o d u c t io n .

I he cost P a ra  rubber cultivation depends on 
circum stances w h ich  are not the same in ever/country 
In most p laces land is acquired from  the State bv re' 
cla im in g forest or w aste land, and in some n i  
cu ltivab le  land is leased on rent or has to be purchased 
outright. In  ca lcu latin g  the cost of production 
interest on cap ita l outlayed in land reclam ation should 
not be charged  if  the p rodu ce on the land (tim ber fuel 
etc.) recoup the expenses o f labour for reclaim ing 
M oreover, the gra d u a l accru in g of a land value, along 
with its final appreciation , should am ply compensate 
for the in itial expenses. B ut w here rent or royalty is 

^  paid fo r the land, it should form  the first item in the cost 
of production. C a p ita l ou tlayed in buildings, plant 
and m achin ery is not entitled to interest if  a deprecia- 
bon is deducted fro m  these assets before calculating 
proht. i  he second  jtem  w ou ld  be the, salaries of the 
staff in clu d in g  the w ages o f coolies,'arid the third  the 
other le g itim ate  expenses of production. Joint-stock 
concerns add the ad dition al item o f a  salary for manage­
ment and even o f  a m an agin g agency commission in the 
cost of p rod u ction  and so they cannot show .such good 
profits as p riv a te  concerns m anaged by the owne.FS.

V a riation s in the cost o f production chiefly depend 
on the n atu ral resources o f the land (fe rtility  or other­
wise o f the soil, m eans o f transport, wtc.), on the local 
facilities o r difficu lties for labour, and on the system 
of production  (w h e th er conducted on a large or small 
scale, w ith  o r w ith o u t im provem ents). N a tu ra lly  the 
cost o f produ ction  varies to some degree according to 
ocahty and system  o f  w orkin g, although the method

0 Para, rubber cu ltiv atio n  is m ore o r less sim ilar in 
every country. In  consequence all estimates of the cost
0 production are based upon p articu la r sets o f condi- 
10ns vyhich are not e x a ctly  the same in every country, 

c« less in  e v ery  rub b er estate. Y e t  they cannot vary
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too w id e ly  as the m ethod of cu ltivation  and 
m arket conditions w ould not perm it o f any w ide

* difference. A t  any rate, the cost of P a ra  rubber pro­
duction, say, in C eylon  can h ard ly  be taken as a very 
reliable standard for the w h ole  of the trop ica l East.

O n this point D r. W . R. D unstan w rites as fo llo w s : 
“ A n  average of 150 trees to the acre (20 ft. by 15 ft.) and 
a yield of i y i  lb. o f rubber p er annum  per tree at 2s. 6d. 
per lb. gives the result of £28 2s 6d. per acre. T h e  cost 
o f production m ay be assumed to be about is. p er lb. 
to w hich  has to be added the expense o f transport. T h e  
cost of clearin g forest land and p la n tin g  w ith  rubber in 
C eylon is estimated at about Rs. 100 p er acre in the first 
year and from  Rs. 20 to Rs. 30 p er acre in subsequent 
years until the sixth year w hen the plantation 
w ould begin to be prod u ctive .” 2 F rom  calculations 
on the cost of production, m ade in O ctob er
1925, by the Rangoon G a zette  it w ou ld  appear 
that the average 4 all-in ’ cost {i.e ., in cludin g 
freigh t and London charges) fo r M a la y a  w as 10.3^. 
per lb. w h ile  in B urm a it w as o n ly  9d. per lb. 
w ith  a considerable am ount o f you n g rubber.

T h ere  is a tendency at the present day to reduce 
the cost of production as lo w  as possible so as to stim u­
late increased consum ption. T h e  M alayan T in  and 
R ubber Journal (31st O ctober, 1927) quotes a rubber 
p lanter of M a la y a  w ho shows that his cost o f p ro d u c­
tion is about 4d. per lb. f.o.b. H e  is a sm all p lanter 
and has evidently m anaged to reach the rock-bottom  
lim it. Such drastic econom y is, how ever, unsafe and 
in any case is not called fo r as yet.

S e a t s  o f  P l a n t a t i o n  R u b b e r .

T h e  prin cipal countries p rod u cin g  plantation 
rubber, in the order o f their im portance, are M a la ya  
(the Federated and U nfederated M a la y  States and the 
Straits Settlem ents), the N etherlands E ast Indies 
(Sum atra, Java, Borneo and C eleb es), C eylo n , In dia

2 Encyclopaedia Britanniea, m h  Edit. A rt on Rubber.



and Burm a, S araw ak, F ren ch  Tndo-China, B ritish  
N orth Borneo, Siam , the P h iilip in es  and L ib eria . 
T h e  ch ie f places y ie ld in g  w ild  rubber are b r a z il ,  
B&livia, Peru, M ex ico , C en tra l A m erica  and certain  
districts in A fr ic a . W h ile  statistics of most raw  p ro ­
ducts are deficient or unreliable, esp ecia lly  in the b a ck ­
w ard countries, the figures re latin g  to the production 
of crude rubber, as also to its consum ption in certain 
localities are know n to be v ery  untrustw orthy. T h e  
m ain reasons fo r  this d ep lorab le deficiency and in accu r­
acy o f rubber statistics are the incom plete census o f 
output as w e ll as' the fact that raw  rubber is co llected  • 
both in  the d ry  and w et state contain ing no little  im p u ­
rities. In  fo rm er years the w an t of statistics helped 
much speculation in the trade and w ild  fluctuation in 
price, but since 1922 the restriction o f rubber exports 
from  B ritish  territories has at least im proved the statis­
tical data fo r this product.

A t  present the eq u ato rial regions o f the M id d le  
East form  the centre o f the w o r ld ’s rub b er plantations, 
as the best species of. this produ ct th rive  in a dam p 
tropical clim ate  and the industry needs a p len tifu l 
su p ply  o f  cheap labour now  found in these localities. 
Hie scarcity  o f  low -paid  plantation labourers seems to 

be the on ly obstacle to the extension o f  this industry 
into tropical A m erica , fo r  w h ich  strenuous efforts h ave 
recently been m ade by the U nited States G overnm ent. 
I f  the lab ou r difficu lty is som ehow  overcom e there is 

3i i ? rtam oy  ™ b ber cu ltivation  spread in g  to the
M id d le  W est. S uch  an occurrence, how ever, w ou ld  not 
threaten the existence o f the p resen t plantations, as 
there arc other industrial lim itations. E con om ic h is­
tory m deed-indicates that an a g r icu ltu ra l in du stry  does 
not sh ift from  an established h ab itat ex cep t throu gh

decayP° W enng Com petition a fter  y « r s  o f inherent

P r o d u c t i o n  o f  R u b b e r .

D l a n j ^ ™ ! -  f e’ atin8 t0 ,the acreag e  a"d  y ie ld  o f  rub b er 
a v a M a h T h  7  l  M id d le  E ast are not
available, but the w o r ld ’s total produ ction  o f  raw  rub b er



during the last 3 years has been rou gh ly  estim ated by 
a noted M alayan R ubber Journal in tons as follow s3:—

Countries 1924. 1925. 1926.

tons. tons. tons. ‘

M alaya (net plantation) . 177,000 197,500 276,000

Dutch East Indies 154,000 197,000 201,000

Ceylon (N .P .) 37,ooo 46,000 57,000

O ther countries 26,500 30,239 32,000

B razil (m ostly w ild) 23,500 27,386 28,000

O ther wild rubber 6,000 6,735 12,000

T o t a l . 424,000 504,860 606,000

In  addition to the above output, reclaim ed rubber 
am ounting to about 114,000 tons in 1925 and roughly
150.000 tons in 1926 w ere reproduced in the U nited 
States. “  T h e  grow th o f the w o r ld ’s produ ction  of 
rubber,”  relates S ir  S tanley Bois, “  is indeed am azing.  ̂
From  the 54,000 tons of w ild  rubber in 1900, it rose to a 
total o f 85,000 tons in 1910, o f w h ich  10,000 tons was 
plantation rubber, and has expanded until the figures for
1925 show a restricted total o f 505,000 tons, o f w hich
475.000 tons w ere derived from  the plantations o f the 
M id d le  East.” *

Production seems to be g ro w in g  rather ra p id ly  and 
the 1926 figures w ou ld  p rob ab ly  be b elo w  the outturn 
of the current year. A n y w a y  they ap p ear to be the only 
recent w orld  figures now  available. M essrs. Sym ington 
and Sinclair, o f London, reported recen tly that the 
M a la y  States Inform ation  A g e n cy  had received  a cable 
from  the F. M.«S. G overnm ent stating that the official 
estimate o f standard production fo r the curren t restric­
tion year (N ovem ber 1926 to O cto b er 1927) is put at 
333,840 tons. “  T h is ,”  they explain , “  is s lig h tly  h igh er 
than had been anticipated, the gen era lly  accepted esti­
mate up to now  h avin g been about 330,000 tons. T h is  
figure is fo r the restriction area only and does not in 
elude the islands of Singapore and P en an g fo r w hich

8 Vide Malayan Tin and Rubber Journal, Ipoh, February and March, 
1927.

< Vide Paper read before the Royal Society of Art*, already referred to.



an addition o f about 6,000 tons must be m ade bringing 
the total standard for M alaya  up to 340,000 tons”

D e f i c i e n t  S t a t i s t i c s  o f  A c r e a g e .

Based upon the best availa b le  figures o f production 
and ca lcu latin g  an average yie ld  o f 300 lbs. p er acre 
(i.e., about 2,240 lbs. or 1 ton fo r every  7 ^  acres), we 
m ay presum e the present w o rld  areas under plantation 
rubber to be as fo llow s in round num bers: M a la y a —
"2,550,000 acres; D u tch  E ast Indies— 1,610,000 acres; 
C ey lo n — 450,000 acres; O th er Countries— 256,000 
acres. H ere  it is surm ised that the above areas are 
actu ally  y ie ld in g  the product. T h e  plantations w ould 
cover la rg e r  areas consequently. Statistics o f rubber 
production in C eylo n , B urm a and In dia  also seem to 
have been d efectiv e  in form er years. M r. C . W . E . 
Cotton, referrin g  to them  in 1924, observed as fo llow s: 
“  A t  the end o f 1923 the area under rubber cultivation 
in C eylo n  w as 445,000 acres, in In d ia  it was 62,000 
acres and in Burm a about the same as in India, m aking 
a total o f 569,000 acres in C eylon, India and Burm a. 
From  the- present areas, C eylon  is expected to produce 
some 68,000 tons and In dia  and B urm a about 13,000 tons 
by I930.” s O f  the w o rld ’s area under plantation rubber, 
about 64 p er cent, seems to be under the B ritish  G o v ern ­
m ent and 32 per cent, on D u tch  territory. T h is  is 
apparen tly the d irect cause o f the B ritish  supre­
m acy o f rubber (as it is of tea) and the reason w h y 
London is the centre of distribution fo r the b u lk  o f these 
products to the w orld.

T h e  T r a d e  i n  R u p b e r .

Plantation  rubber now  form s about 95 p er cent, 
and w ild  rubber some 5 per cent, o f  the w o rld ’s total 
production. T h e  cultivated  product, m illed  and u n m il­
led, is u sually  sent for foreign  shipm ent to ports like 
S ingapore, Penang, C olom bo, B atavia  and Saigon 
w h ere alm ost a ll the ou tpu t o f .the M id d le  East 19 c o ll­
ected: S p eak in g  in A p r il  1927 at the Institution of

5 Hand-Book o j Commercial Information for India by Cotton, 1924, 
Calcutta.



the R ubber Industry in London, M r. H . E ric  M ille r, 
who is w ell acquainted w ith  the rubber trade, rem ark­
ed that the markets o f Singapore and P enang attract all 
the rubber of M alaya, some o f the d ry  rubber o f the 
D utch East Indies, nearly the w h ole o f the rubber p ro ­
duced in S araw ak and Siam , and part o f the rubber 
produced in British N o rth  Borneo, F rench  In do-C h in a 
and Burma. From  these places raw  rub b er is exported 
m ainly to London, L iverp o ol, A m sterd am  and A n tw erp  
whence re-exports take p lace  la rg e ly  to A m e rica  and 
Europe. R ubber grow n in D u tch  territo ry  m ore often 
goes direct to the absorbing countries.

T h ere  is a restriction on the exp ort o f rubber 
grown in British territory (excep tin g In d ia  and B urm a) 
under the Stevenson Schem e.8 C ircum stan ces w h ich  
culm inated in this plan need to be explained. A  great 

i boom in rubber took place about 1910 w hen m any com ­
panies began to be prom oted in the w o rld ’s rubber 
markets. D u rin g  the next decade a great expansion of 
the industry took place, w h ich  led to over-p jo d u ction  
resulting in the price o f the product d ro p p in g  as low  
as 7 d. a lb. in 1921 and 1922, the years o f severe rubber 
depression. T h is  alarm ed certain producers and e x ­
porters who scented disaster ahead o f them  and a p p ea l­
ed to the British G overnm ent for intervention. T h e  
Oovernm ent appointed a com m ittee, presided over by 
the late L o rd  Stevenson, to investigate into the 
m atter and suggest a remedy. A c c o rd in g ly  the com ­
mittee form ulated a plan o f restricting exports from  
British territory, .kn ow n  fin ally  as the Stevenson 
Scheme. B y  this p lan, rubber can be released in 
■British areas on ly  upon coupons issued by the rubber 
controller and the A c t  connected therew ith  cam e into 

In d ie !1T ,  ° n ‘ ■t  ,N o vem b er ' 9« -  T h e  D u tch  East

lo a n  W h T T  o  ' - I in fhe schem e but they  stood apart. W h .le  the B n t.sh  restricted, the D u tch  w ent



on undisturbed. Stocks o f the com m odity n atu rally  con­
tinued to p ile  up in L ondon until they reached the h igh  
level of about 80,000 tons in 1923.

A b s o r b t i o n  a n d  C o n s u m p t i o n .

Statistics go  to show  that about 75 per cent, o f the 
w o rld ’s rubber production  is absorbed by the U nited 
States and about 7  p er cent, b y  the U nited  K ingdom . 
C ru d e rubber indeed form s the most v a lu ab le  item  in 
the im ports o f the U .S .A . A c c o rd in g  to the U .S .A . 
D epartm ent o f C om m erce (R u b b er D ivisio n ) in 1926 
the U nited  Stares im ported 926 m illio n  pounds o f 
4 ! 3>393 tons raw  rubber valued  at $505,800,000. 
M o re o ve r the D epartm en t estim ates that the rubber 
consi/mption o f the U . S. A . was 366,000 tons in 1926, 
as Against 387,629 tons in 1925. T h e  R u b b er A sso cia­
tion o f A m erica  show  that at present 85.1 p er cent, o f 
their total absorbtion of crude rubber goes into auto­
m ob ile tyres and tubes, 4.6 p er cent, into m echanical 
goods, 4.3 per cent, into boots and shoes, 0.9 p er cent, into 
insulating com pounds,* 1.3 p er cent, into soles and heels 
and 3.7 p er cent into other goods. S in ce the U . S. A . 
possesses about 80 p er cent, o f  the w o rld ’s autom obiles, 
h er percentage d istribution o f absorbtion is som ew hat 
different from  that o f the rest o f the w orld . “  I think 
w e cannot be fa r  w ro n g,”  states M r. H . E r ic  M ille r ,
“  if  w e assume that rou gh ly  80 p er cent, o f  the w o r ld ’s 
absorbtion o f crude rubber goes into au tom obile tyres 
and tubes. Im provem ents in the m anu facture o f  tyres 
and in the su rfacin g  o f roads have thus far-reach in g  
influence on the w o rld ’s rubber position .”  R u b b er 
planters could, therefore, ill afford to be ign o ran t of 
com ing developm ents at least in the m anu facture of 
tyres and tubes.

In recent years A m erica n  m anu facturers have star­
ted an econom y cam paign  b y using reclaim ed rubber.
I he U. S. A . D epartm en t of C om m erce affirm  that* 
this p rodu ct is usu ally  u tilized  in the p rep aration  o f 
m iscellaneous rubber goods and seldom  in the m an u fa c­
ture o f tyres and tubes. T h e  re lia b ility  o f this state­
ment seems ap p aren t from  the fa c t that the A k ro n



magnates (the tyre and tube m akers o f the U . S. A .)  
are stili hostile to the rubber restriction schem e since 
they are unable to substitute to any m arked extent the 
original crude rubber by the reclaim ed product. T h e  
aforesaid D epartm ent estim ate that in 1926 the pro­
portion of crude to reclaim ed rubber consum ed in the
U . S. A . was as fo llo w s :—

C ru d e  R eclaim ed.

T ons. Tons.

In T yres and T ub es . . 307,440 60,865

In O ther Good.' . . 58,560 103,635

T o ta l= 3 6 6 ,o o o  164,500

P r ic e  M o v e m e n t s .

A cco rd in g  to the In d ia  R u b b er  Journal, of 
London (5th M arch, 1927 et se q .)) the annual average 
prices o f the best crude rubber per lb. in the London 
m arket from  1904 to 1926 w ere as fo llo w s :—

Y ear P er lb. Y ear. ‘  P e r  lb.
1904 . .  p . 8 y2d. 1916 2 s. gy2d.
1905 . .  6s. 5 / 2 d. 19 17 2 S. 8 y4d.
>906 ... 5 j. 9%d . 1918 2 S. 3d.
1907 • • 5J- 2d. 1919 2 S. 1 V'zd.

O O OO . .  4s. 1 y*d. 1920 IS. 1 id.
1909 . .  7s. 0 y4d. 1921 1 od.
1910 . .  8 j . 934 d. 1922 10 d.
1911 • ■ 5A- 5 Hd. 1923 IS. 3d-
1912 . .  45. 10 d. 1924 . . IS. 2J4 d.
1913 ... 3 s. 1925 . . 2S. i r  y4d.
1914 . . 2s. 3̂ - 1926 IS. 10 y4d.
1915 . - 2S. 6 d. 1927

T h is  rubber in 1927 fluctuated between is. 4 f t d .  and 
ij. 834^- T he highest price ever reached in London by 

fine hard P a r a ’ w as 12J. io % d .  per lb. in 1910, and 
the lowest price by ‘ standard ribbed smoked ’ w as yd. 
per lb. m 1921. T h e  annexed ch art shows the average



P L A T E  6.
( To foce p. 49 ).

Y oun g Hevea trees In the Experiment Station at Buiten-zorg, Java.

(Photo iakan by Dr. Tromp dc Haas ).



prices o f rst grade plantation rubber from  1904 to 1926. 
S ir  Stanley Bois explains that the decline in, rubber 
dem and and its consequent low  prices in 1921 and after 
w ere  due la rg e ly  to the effect o f the longer w earin g 
properties o f  the ‘ cord t y r e ’ w hich  w as steadily dis­
p la cin g  the short-lived ‘ fab ric  tyre,’ w h ile  the in­
creased demand in 1925 m ay be la rg e ly  attributed to the 
introduction o f the ‘ balloon t y r e ’ w h ich  needs a 
greater quantity of rubber ow in g  to its larger sectional 
area. C hanges in the construction o f tyres and the use 
o f reclaim ed rubber or any rubber substitute are natu­
ra lly  o f grea t concern to the producers of this produ ce

M u c h  controversy has raged in the M id d le  East, 
ruted States and the U nited K in gd o m  on this sub­

ject. A t  the outset the schem e did not lim it production 
egally , though it  did  so lo g ic a lly  at times, but the A c t  

only restricted the export of rubber w hen its p rice  was 
low. A t  present the w orkin g  o f the schem e is m ore 
stringent. S ir  Josiah ■Stamp explains that its ob ject is to 
stab ilize  p rice  and production, also that in p rin cip le  it 
is d ifferent from  m onopolistic exaction. Its  opponents 
how ever indicate that the cause o f the panic w h ich  re­
sulted in the Stevenson A c t, w as a tem porary  d rop  in 
A m erican  consum ption, resulting in the accu m u lation  
o f stocks in  London, but that there was nn rpcnilar

T h e  S t e v e n s o n  S c h e m e .

-  —  n u y io v em en t trom  192- 
j ar fac.ts w ou ld  indeed m ake thei:

om  1923 to 1925. S uch  
ik e  th e ir  argum ent seem



M oreover, its opponents urge that restriction has 
handed over an increasing share of rubber production 
to D utch planters to the detrim ent o f B ritish  growers. 
T h e y  show that w h ile  in 1921 B ritish  production  Was 
72 per cent, of the w o rld ’s total, in 1926 it w as on ly 61 
per cent, and that in com parison D u tch  produ ction  has 
gone up from  25 per cent, in 1921 to 34.6 per cent, in
1926. F in a lly  they deplore that the schem e (m ainly 
ow ing to its m ism anagement) has fa iled  to stab ilize  the 
price of the com m odity to any v isib le  degree and sound 
business men have been deprived o f the trade pointers 
w hich enabled them in the past to p red ict the course 
of the rubber market.

On the other side, the supporters o f this scheme 
assert that w ithout it the p rice  o f rubber w o u ld  fluctuate 
even more w ild ly  than at present, and that p rice  fluc­
tuations depend fundam entally on variations in demand 
and supply, production costs, etc.— not on the inefficien 
cy of m anagem ent w h ich  can h ard ly  be im proved  w h ile  
w orld  statistics rem ain so deficient. I t  is true that res­
triction can only regulate su p p ly  to dem and as clo sely  as 
indicated by price m ovem ents or by p erio d ic  forecasts 
of consumption in the m an u factu rin g countries. In 
other words, it can only rou gh ly  adjust the exports from  
the restricted areas to such anticipations, and scarcely 
more could have been expected from  it b y  the S teven ­
son C om m ittee except price stab ilization . Restriction- 
ists also urge that ‘ the schem e has dou bled  the p rice  of 
rubber to producers, as com pared w ith  the pre-restric- 
tion period ’ and*thus saved the industry from  langui- 
shing. T h is  is scarcely borne out by the figures prior 
to 1921. A n yw ay, they do not deny its shortcom ings 
but nevertheless m aintain that w h ile  production  re­
mains in excess of consum ption, restriction should con­
tinue -an argum ent w h ich  is fo rc ib le  only w hen the 
excess is so great that it reduces the p rice  to the cost 
o f production.7

’ T h u  m itself is a variable quantity, but is often referred to as ‘ the 
>tal Drir.e '



In  1922 the m ain ob ject o f this schem e w as to raise 
the price of rubber and thus u p lift  the p lan tin g industry 
from  depression. S ince then the g ro w in g  dem and for 
aibber, assisted to a sm all d egree by restriction, has 
helped the up w ard  price tendency. B ut prob ab ly  
restriction has also helped to introduce reclaim ed 
nibber. R eclaim ed  rubber comes into use w hen the 
p rice  of crude rubber goes up to 2s. o r  so, and its use 
/.alls o ff w ith  a d eclin e in the p rice  of the natu ral p ro ­
duct, when the substitute ceases to be econom ic. T h u s  
it is actin g as a regu lator o f prices and lessens the need 
fo r restriction.

In  any case w e m ust not forget that p rice  depends 
m ore on effective dem and than on restricted supply, 
also that restriction m ust fa il la rg e ly  in effect unless 
(1 )  a ll rubber planters com e under its sway, (2) con­
sum ption forecasts for ev ery  q u arter year can be m ade 
m ore accu rately  w h ich  is alm ost im p ractical, and (3) 
developm ents like  the use o f reclaim ed rubber can be 
counteracted. O th erw ise  the m easure cannot prove 
v ery  effective. A t  the same tim e, as com pared w ith  its 
little  benefit to producers, restriction perpetuates an 
injustice to consumers whose interests cannot be alw ays 
ignored. Even  a good m any B ritish  m anufacturers are 
against restriction, and to-day the opin ion  in M a la y a  
am ong some of the b ig  planters is that restriction has 
done its w o rk  and should be abandoned as ea rly  as possi’ 
ble. In these circum stances the in evitable  conclusion 
is that the Stevenson S chem e needs som e relaxation, at 
least experim en tally , w hen the p rice  o f rubber rises 
above 2s. a pound. It is needless to add that i f  the p rice  
rises to 35., restriction should be erttirely w ith d raw n , 
as otherw ise crude rubber consum ption w o u ld  be 
v isib ly  d im inished .” 8



N E W  M E T H O D S  IN P L A N T A T I O N S .

A  P e r io d  o f  R e v i v a l .

T h ere  is little  doubt that rubber p la n tin g  is passing 
through a period  o f re-birth (w h ich  m ay in fu tu re  be 
known as its ‘ stage o f ren aissan ce’ ) as the result of 
econom ic conditions w h ich  h ave acted upon it in recent 
years. T h e  boom  period o f  1909-10 w as v ir tu a lly  the 
culm inating point o f the lu x u ry  stage o f  rubber. 
T henceforth  it w as destined to becom e a p ro d u ct of 
necessity. A p pa ren tly , how ever, the boom  had largely- 
a stim ulating but partly  a d em o raliz in g  effect on rubber 
p lanting in the M id d le  East. O w in g  to h igh  rubber 
prices, extensive areas w ere b rought under this produ ct 
in hot haste, w h ich  resulted in its careless cu ltivation . 
P lanters now relate how  m any o f the ex istin g  p lan ta­
tions w ere ruinously tapped to m eet the dem ands of 
peak prices, how  m any new  estates w ere  sown w ith  
unselected seeds and how  th eir you n g plants w ere  in ­
sufficiently protected against disease.

W h en  the speedily extended areas cam e into b ear­
ing, the rubber crops, though g rea tly  increased in 
quantity, w ere  raised partly  from  deteriorated p lan ta­
tions. T h ese  circum stances w ere  p rob ab ly  to some 
degree responsible for the slum p in the trade in 1921-22. 
D u rin g  the previous decade, the m ethods o f rubber 
planting, tapping and treatm ent m ade little  o r no im ­
provem ent. B ut in recent years it has com e to be rea l­
ized that scientific methods m ust be la rg e ly  em ployed 
so as to im part greater v ita lity  to the trees, also that 
econom y must be effected in every possible d irection  
so as to reduce the cost o f production. T o -d a y  it is



further apparent, ow in g  to the p artia l fa ilu re  o f  the 
Stevenson Schem e, the introduction o f  reclaim ed rub­
ber and the persistent efforts o f chem ists to devise 
scrtne rubber substitute, that the days o f h ig h  
prices fo r  raw  rubber cannot be expected to continue 
m uch longer. T h e  poignant lesson o f indu stria l his­
tory is now b ein g borne in upon planters that the p ro ­
gress o f an industry is u ltim ately  based upon a p rogres­
sive increase in the consum ption of its products, w h ich  
in turn must la rg e ly  depend upon a continued increase 
in production  at lo w er prices. T h ese  circum stances 
are ushering in better m ethods o f rubber cu ltivation  ancf 
preparation.

T h e  M ix e d  P r o g e n y  o f  P r e s e n t  P l a n t a t i o n s .

. In  p lan tin g up new  estates, the p rop er selection 
o f seeds has becom e a v ita l necessity. T h e  present 
la rge  1 population  ’ o f H eve a  trees in the M id d le  East 
is com posed o f m illions o f descendants from  seedlings 
w h ich  w ere  introduced here about h a lf  a century ago. 
I t  is consequently a g io n grel population  p rodu ced  by 
prom iscuous inbreeding from  ancestors w h ich  w ere 
them selves p rob ab ly  fa r  from  b eing the o ffsp ring  of 
the h ealth iest and b est-yield ing specim ens of B ra zil. 
I t  is recorded that the seeds w h ich  W ick h a m  procured 
represented about 17 varieties o f H e v e a  obtained from  
the C iringals  o f the R io  T ap a jo s. O f  his 70,000 seeds, 
only 2,700 germ inated at K e w a n d  about 1,900 seedlings 
w ere received at H en eratgoda, C eylo n , d u rin g  A u g u st 
1876. In  1877 C eylo n  is reported to h ave sent 22 
plants to S in gapo re propagated  s fro m  cuttings, 
and in r88i these bore seeds w h ich  are b elieved  to be 
the sources o f p lantations in M a la y a , B orneo, and la ter 
on in Sum atra. A ls o  it is said that in 1876 seedlings 
w ere received in In dia  d ire ct from  K e w  and these w ere  
in due course sown in L o w e r  Burm a. I t  is p rob ab le 
that the plantations in Southern In d ia  w ere  raised 
both from  the B urm a and C eylo n  stocks.1

1 Records o f the < .rliest sowings are not quite consistent.[iiite consistent Herbert W righ t 
propagated from cuttings, but 

gation became unnecessary.



O ut of such a degenerate progeny, it w ou ld  be im ­
possible to get seeds w h ich  have retained a ll the virtues 
o f the*native H evea, although they w ou ld  doubtless 
possess the qualities o f an acclim atized  breed. W h ile  
seed selection from  such a population  m ust o f necessity 
be continued for the present, it is essential to g et select­
ed seeds from  B ra zil so as to rear up a p u rer stock, 
w hich  it should not be d ifficu lt to a cclim atize . O w in g  
to the sim ilarity o f clim ate betw een B ra z il and 
C eylon, acclim atization  w as o n ly  n atu ral to the 
progenitors of the present stock. C o m p lete  ad ap­

ta tio n  to the new environm ent then took p lace  grad u ­
ally  throughout the tropica l M id d le  E ast w h ere  the 
physical features are m ore or less s im ila r to those of 
the tropical M id d le  W est. T h e  same process could 
be repeated again at least for portions o f new  estates 
in the near future. T h e re  is little  doubt that m any of 
the old estates, in clu d in g those h u rrie d ly  sown about 
17 years ago, are lan guishin g— the sure signs o f w hich  
are their declin in g outturn and h ea vy casualties. Should 
the price o f rubber go  dow n to ish. a lb. th e ir  position 
w ould becom e v ery  precarious. * M ost o f these estates 
need replanting on m odern princip les.

T h e  R e v i v a l  o f  D e c l i n i n g  E s t a t e s .
Scientific research and technical skill in rubber c u l­

ture w ere lack in g until recent years and these estates are 
declin in g p artly  from  age but la rg e ly  th ro u gh  un skil­
ful methods of cu ltivation. Wrh ile  th eir soils h ave lost 
the v irg in a l character, manures are seldom  used in them 
and little  care is bestowed in some other directions. 
T h e ir  deterioration is due to a com plex o f  causes am ong 
w hich m ay be named soil exhaustion, over-tapping, 
slow bark renewal, diseases som etim es neglected  and 
often w ro n gly  treated, resulting in a loss o f v ita lity  to 
the trees. Failures o f this kind are, how ever, excusable 
in a new industry when p lanting experien ce is lim it-

* e( -̂ u P n m any of the o ld er areas,”  describes a noted 
rubber-journal, “  and indeed on m any you n g areas, the 
tapping panels are a mass o f old w ound calluses. T o o  
high demands w ere m ade in previous years fo r  p ro d u c­
tion, too little  care and a la ck  of the requisite know ledge



of tapping that can be easily achieved, led to the present 
lack of tappable bark. T a p p in g  systems have in m any 
cases not been econom ical. : R o o t disease can
generally  be traced to carelessness in the in itial c learin g  
of the land or the rem oval o f a catch-crop. ‘ P ro b ab ly  
the greatest dam age to the old  areas has been done by 
the P hy pthora  F a b eri, w h ich  includes strip ey and fleck 
canker. * * * T h e  result o f these diseases has p rob ab ly  
been to destroy m ore tappable b ark  than any disease in 
the East. In the old days 100 p er cent, tar w as regarded 
as a panacea fo r all rub b er diseases.”

“  H e re  again on m any areas,”  continues this jo u r­
nal, “ trees h ave had v ita lity  and bark so dam aged that 
to ensure future produ ction  drastic steps m ust be soon 
taken, as in m any cases panels w ill  be untappable in the 
near future. * * * T h e  forego in g  causes have, in m any 
cases, com bined to ruin a v ery  fa ir  percentage o f the 
old  areas, together w ith  the difficu lty o f finding tap­
pable bark and the fa c t of p oor and d ecreasing yie ld . 
I t  m ust be borne in m ind that m any of the o ld er com ­
panies are restricted* fo r reserve land, and that land 
that is both suitable and not too inaccessible fo r  trans­
port is b ecom ing scarce. * * * F u rth e r , seeing the 
numerous young clearin gs and considerable areas op en ­
ed in the last fe w  years, a ll o f w h ich  h ave profited by 
the experiences o f the o ld er estates, and w h ich  have 
w ith  prop er treatm ent v ery  la rge  potential p ro d u ctiv e­
ness (w h ich  w ill  n atu rally  mean ch eaper cost o f p ro ­
d u ction ), it becomes increasin gly p la in  that i f  the 
directors o f o ld er com panies are to g iv e  a good account 
o f their stew ardship, S partan rem edies m ust be applied , 
and w e  m ay take it  as certain  that in the near fu tu re  a 
great percentage o f the old  areas m ust be rep lan ted .” 2

N e w  P l a n  o f  P l a n t i n g  D i s t a n c e .

In  rep lan tin g estates w ith  selected seed, one o f  the 
p relim in ary  points to be decided  is the m ost p rofitable 
distance o f p lanting. T h is  is still a v e ry  controversial 
question, as the scientific results o f d ifferen t distances



have not yet been prop erly  studied, though some rough 
observations have been m ade by experts on this subject 
w hich "have been discussed in a previous chapter. 
Seedlings should be closely sown so as to h ave a w ide 
scope, out o f an extensive num ber, to select from  even­
tually. F o r perm anent sowing, h ow ever, the b u lk  of 
opinion so fa r  has been in favou r o f distant p lanting, so 
as to a llo w  am ple room for la tera l and root expansion, 
also because each tree, gettin g  m ore sustenance from  the 
soil, could develop a robust and h ard y  constitution. 
A t  the same time, close p lan tin g m akes it rather 
Jnconvenient either to cu ltivate the soil w ithout 
dam aging the root system or to isolate the trees 
in . case o f root and le a f diseases. D esp ite  these 
objections, some o f the v is itin g  officers at the 
present day advocate close p la n tin g  at the outset, 
from  200 to 400 trees to the acre, and th in n in g out 
during the period  o f five years to a perm anent stand of 
100 to 120 trees p er acre, no attention b ein g paid  to the 
regularity o f position.

T h e  argum ent is that the field o f  o rig in a l selection 
would be far  w id er by this procedure. P lanters m ay 
thereby be led to think that the new  schem e is based 
upon the policy that rubber estates should be regarded 
more as latex factories than as disease-resisting estab­
lishments. A n d  they w ou ld  not be fa r  w rong, as this is 
actually how it m ight be on econom ic grou nds at least 
fo r the present. In the U nited States R u b b er P la n ta ­
tions in Sum atra, “  tests w ere  m ade,”  says a noted 
rubber-journal, “ w ith  p lan tin g at differen t densities, 
ranging from  196 to 416 trees to the acre w ith  selected 
seeds, as com pared w ith  the o rig in al system o f  120 trees
o t e acre. A fte r  thinning to a uniform  100 trees per 

acre at six years old the y ie ld  p er tree is about 10 per 
cent, greater in the m ore densely p lanted areas. T h is  
is in spite of the suppressive effect on grow th  due to 

e ense planting and is attributed to the p rop er selec­
tion exercised. U p  to now  there appears little 

f m m rnC6 * betw,cen the various densities o f p lan tin g 
rhp h ' r l  ?  416 trees. T h e  tendency seems to be for 
the highest yields per tree to be g iven  by the plots
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planted 350 trees p e r  acre. T h e  p ro v is io n a l con clu sion  
is drawn that between 2oo and 300 trees p e r  acre  a re  

buddings ”  P m g w ith  se|e« ed  seed o r  seed fro m

T h e  C h i e f  L i n e s  o f  P r o g r e ss .

F u tu re  progress in rubber culture is inclined to
go along the lines of seed-selection and bud-grafting
Indeed am ong the advanced planters in the M id d le  E a S
it is an accepted p o licy  to-day that all new  clearings

u U S0Wn p ° ssibie W ith  selected pure seed or
d e d o U n t T '  P aila b !e im Pure seed as w ell as w ith bud­
ded Plants. Pure selected seed probably holds the key
0 the success of the future, but it is at present impossible

to p rocure in large quantities, though rubber growers’

w e rh 'th rT t T h SOlW *hC difficu!t>’ at n°  distant date w ere they to find some origin al w orkers like W ickham
Im pure selected seed could, o f course, be obtained 
abundantly. T h e  com paratively unknown quantity ” 
explains the aforesaid journal, “ is budded rubber, and, 
although it is a ll but certain that the first generation w ill 
remain true to type, reversion in the future and atavis­
tic traits m ay develop  in succeeding generations It 
is also not yet certain as to the percentage of buddings 

'v  be able W continue to perpetuate the heredi­
tary features a fter the first generation. * * * I t  is how ­
e v e r , certain  that no estate can afford to neglect 
p ropagation  by budding. B udd ing wood can be had 
m increasing am ount b y the propagation of m ultiplica- 
lion nurseries. *

B u d - G r a f t i n g  i n  H o r t i c u l t u r e . 

B ud-gpaftin g is resorted to w id e ly  in horticulture, 
oeing a v ery  fa m ilia r  process even am ong illiterate 
gardeners. Its adoption in rubber culture is, however, 
quite an innovation and needs the scientific researches 
M  physiologist. B ud-grafting, as described by ,
1 j  M acm illa n , “  consists o f taking an eye or

u attached to a portion o f the bark and inserting it



in the stem or branch o f another p lan t.*  A  condition 
necessary to success is that the sap be in active  c ircu la ­
tion, so that the bark m ay detach itself rea d ily  when 
gen tly lifted from  the wood. *» *T h e  m odus op erm d i 
is as fo llo w s: S elect a shoot w e ll furnished with
plu m p dormant buds from  the plant desired to be in 
creased; cut off the leaves at h a lf the length o f the leaf 
stalks. * * **In  the bark o f the you n g shoot in w h ich  the 
bud is to be inserted, m ake an incision in the form  o f a 
; 1. R aise the bark care fu lly , push the bud gently 
into the opening, bind it securely to exclu d e air, leaving 
only the point o f the bud exposed. * * T h e  bud-wood 
(t.e the shoot from  w hich the bud is taken) should be 

not less than 2 years o ld .” * G ra ftin g  is the operation of

T j T 8J ne P lant', ° r 3 p art o f “ ■ S row  UP ™  another, and budding is only a special kind o f  gra ftin g .

in Fh „ T ° < n i "  fitti!lg  the bud-b ark  w ith  the incision 
,1 6 St0,ck  1S ?n im Portant facto r o f success.

Z h  rh u “ m T  ° f  St0ck and scion has “ ken place 
(w hich  should hap p en  m 2 or 3 w eeks) the bandages

i? atermerfTh°V' d ' on‘w h ich  g ra ft in g  is done
sMrtr , , ,  sutock vvh,le the P a rt inserted into the

stood a * ' SC‘ ° " ’ ’ B y  Scion is usuaI1>r under-
d e t a r h ^ g f  nS1-?ung ° ‘  ° ne or  m ore buds rather than 
“  ,? “ ds- T h e  essential p rin cip le  o f  g ra ft in g  is
the hark a 5 aml?‘ un} 1.a)'er (g ro w in g  tissue between 
act w i t h ?  ° f ? e St0ck and scio"  i "  close con-

grow  t o ^ h ^  ° * er/ nd to keep them  there until they 
"ra n h ica llv  B u d -g raftin g  m ay be b riefly  explained
fe to r  ‘ T  y -e J " ,  r 1 A n  incision resem bling the
shown ; I  T hhr°Kgh, the bark o f the st° ck '
fhr- fm  t u T h e  bark is then s lig h tly  lifte d  at 

the bud "(often t e '  an?  a *ittle P iece ° f  b ark  containing 
is inserted and ?  eShield  ’ >' as sho'™  K g - 1
in p S n  T f  f j  ° u n 50 that !t is h d d  exactly 
S w S E V , V ben tied Rrm'y  in P 'ace, as 
_______ g- 3> w ith  raffia and some soft yarn. T h e



BUD-GRAFTING IN  HORTICULTURE. 50

stock is often prepared for the u u •
stripped off the tw igs and leaves around the a r e a t 'b e

budded. A p p a ren tly  this is done to concentrate its
E P° Wer !? f a r ,as possible to the portion where 

is most required until the g ra ftin g  is complete.



B u d -G r a f t in g  a n d  S eed-S e l e c t io n .

E arly  in this decade certain  econom ic causes led 
to experim ents in b ud-graftin g  and seed-selection by 
planters in the M id d le  E ast w ith  a v ie w  to increase the 
produ ctivity o f H evea  Brasiliensis. T h a t  selective 
breeding results in an im provem ent o f stock both in 
the anim al and vegetable kingdom s has been proved 
long ago by scientists. H en ce nobody could doubt the 
prospects that at least the better conducted o f these 
attempts possess o f  attain ing u ltim ate success. B ut as 
rubber trees take tim e to m ature it w il l  ob viously  be 
many years before such endeavours w il l  lead to the 
regu lar increased outturn o f plantations. E xperim ents 
so fa r  conducted seem to indicate that the y ie ld in g  
capacity o f the H evea can be im proved by the propa­
gation o f the most prod u ctive strains e ith er vegetatively  
by means o f b u d -graftin g  or se lectively  through the 
m edium  o f seed-selection and cross-breeding.

B u d -g raftin g  w as described a few  years ago by 
b  uu ^ey M organ , S enior S cien tific  O fficer to the 
R ub b er G row ers ’ Association in M alaya , as fo llo w s :

i  rees known to be u n ifo rm ly  good yie laers  are kept 
under observation and the seeds gathered  carefu lly , 
ih e s e  seeds are germ inated in a special nursery, and the 
best gro w n jeed lin g s  are selected for furth er operations. 
A t  a certain stage a bud is taken from  a h ig h :y ie ld in g  
parent tree and grafted  upon the stem o f the seedling, 
w h e n  this has 1 struck,’ the origin al head o f the seed­
ing is removed. T h is  ensures that one has in the seed­

lin g  both the stem and future branch system of the



sam e strain as the parent h igh-yield ing tree It is 
possible to go a step iurther, and by certain process* 
induce a new root system to grow  above th e ’existing 
r i 0ts w h ich  are then removed. One is then able to 
guarantee that the roots, stem and branches w ill be of 
he origin al h ig h -y .e ld .n g  strain.". T h e  difficulty is 

that such experim ents need time to produce fruM u
S e m e  nM w aJ,'.^ '* -g r a ft in g  seems a more thorough 
schem e o f transm itting parent characteristics than the

S e S e d ClsyeedCPendent UP° "

A t  the International R ubber Conference held at

v i ' r i f Y *  mr ’ 927, S lr  W - R ' D “ nstan, who presided, 
said that the first two papers dealt w ith  the h ighly im ­
portant question o f obtaining increased productivity 
on  Plantations by means of seed-selection and bud 
g ra ftin g  1 he papers had been written by M r. R. A  
Taylor, P h ysio lo g ica l Botanist to the Ceylon Rubber 
Research Schem e and M r. J. Grantham , D irector of 
R esearch to the U .S .A . R ub b er Plantations at Kisaran, 
bum atra, but p ion eef w ork  in these directions had been 
done by the D u tch  in the N etherlands East Indies.

M r . T a y l o r ' s  P l a n  o f  W o r k .

M r. 1 a y lo r ’s p ap er gave an account of the plan of 
w ork w h ich  had been decided upon by the Ceylon C om ­
m ittee in b u d -gra ftin g  on experim ental plantations in 

2ni , uddlI1£ or bud-grafting  was the method 
w hich had been adopted o f propagating vegetatively 
from  trees know n to be high-yielders, such trees being 
termed as m other trees. C a re fu l records of yields were 
taken for a t  least one year. I t  had been observed that 
not ev ery  h ig h -y ie ld in g  tree transmitted this quality to 
its budded offspring. T h e  Research Schem e was 
m aking a c a re fu l study o f both mother trees and stocks, 
and d u rin g  the testing operations it waa intended ta 
make is  m any d ifferent com binations of stock and scion 
as possible.

1 The Preparation o f Plantation Rubber by Morgan, London, 1912, pp. j-7.



B ud-G r a f t in g  a n d  S eed-S e l e c t io n .

E a rly  in this decade certain  econom ic causes led 
to experim ents in b u d -graftin g  and seed-selection by 
planters in the M id d le  E ast w ith  a v ie w  to increase the 
produ ctivity o f H ev ea  Brasiliensis. T h a t  selective 
breeding results in an im provem ent of stock both in 
the anim al and vegetable kingdom s has been proved 
long ago b y scientists. H en ce nobody could doubt the 
prospects that at least the better conducted o f these 
attempts possess o f attain ing u ltim ate success. B ut as 
rubber trees take time to m ature it w il l  o b viou sly  be 
m any years before such endeavours w il l  lead  to the 
regu lar increased outturn o f p lantations. Experim ents 
so far  conducted seem to indicate that the y ie ld in g  
capacity of the H evea can be im proved  by the propa­
gation of the most prod u ctive strains either v egetatively  
by means of b u d -graftin g  or se lectively  throu gh the 
m edium  of seed-selection and cross-breeding.

B u d -graftin g  w as described a few  years ago by 
D uuS 'dney ^ ® r£an> S enior Scientific O fficer to the 
R ub b er G row ers ’ A ssociation in M alaya , as fo llo w s:

I recs known to be u n ifo rm ly  good yie lae rs  are kept 
under observation and the seeds gathered  carefu lly , 
ih e s e  seeds are germ inated in a special nursery, and the 
est g ro u n  seedlings are selected for fu rth er operations. 

A t  a certain stage a bud is taken from  a h igh -y ie ld in g  
parent tree and grafted  upon the stem of the seedling. 
W hen this has ‘ struck/ the origin al head o f the seed 
m g is removed. T h is  ensures that one has in the seed­

lin g  Doth the stem and future branch system o f the



same strain as the parent h igh-yield ing tree It is 
possible to go a step further, and by certain proce se 
induce a new  root system to grow  above the'exist n l
r s ® *! are. then rem°ved. O ne is then able to
guarantee that the roots, stem and branches w ill be of 
the orig in al h .g h -y .e ld .n g  strain,". T h e  difficulty i 
that such experim ents need time to produce fru  rfu 
results. A n yw ay , b ud-graftm g seems a mo “ t h o l g h  
scheme o f tran jm .tt.n g  parent characteristics than the

& er dte ddependent UPOn — -
A t  the International R ubber Conference held at 

P a n s  early  in 1927, S ir  W . R. Dunstan, who presided 
said that the first two papers dealt w ith  the h igh ly  im ­
portant question o f obtaining increased productivity 

mean® o f seed-selection and bud- 
g ra itin g  I he papers had been written b y M r  R  A

2 0r'l ,  5yr IOS“ i  Botanist to the C eylon  Rubber 
R esearch S chem e and M r. J . Grantham , D irector of 
Research to the I \ S .A . R ub b er Plantations at Kisaran, 
Sum atra, but p ion eef w ork in these directions had been 
done b y the D u tch  in the N etherlands East Indies.

M e . T a y l o r 's  P l a n  o f  W or k .

M r. l  a y lo r ’s p ap er gave an account o f the plan of 
w ork w h ich  had been decided upon by the Ceylon C om ­
m ittee in b u d -gra ftin g  on experim ental plantations in 
,7k- u \  .B “ ddlng  o r b ud-graftin g  was the method 

inch had been adopted o f propagating vegetativelv 
from  ^ ees known to be high-yielders, such trees being 
termed as m other trees. C a refu l records of yields w ere 
taken fo r  a t  least one year. I t  had been observed that 
• !?  kV j ?  k ig h -y ie ld in g  tree transmitted this quality to 
its budded offspring. T h e  Research Schem e was 
m aking a ca re fu l study o f both m other trees and stocks, 
an  ̂ d u rin g  the testing operations it wa» intended ta  
make As m any d ifferent com binations o f stock and scion 
as possible.

1 ^r ,f a’ aticn of Plantation Rubber by Morgan, Londoa, j j w ,  pp. f*7.



T h e paper explained the m ethod o f b reeding im ­
proved strains. It stated that b uddin g could not be 
expected to produce trees w ith  in d iv id u a lly  h igher 
yields than the m other tree and it w as necessary to have 
recourse to breeding if  h igh er yie lders w ere  to be p ro ­
duced. A lso  the author observed that the o n ly  method 
of distinguishing h igh  yielders from  o rd in ary  yielders 
appeared to be the taking o f yie ld  records, and every 
single seedling produced w ould, therefore, h ave to be 
grow n to tappable size before any selection could be 
made, and unless in the m eantim e some m orphologica l 
or p hysiological character was d iscovered w h ere b y  it 
should become possible to id e n tify  lo w  and h ig h  y ie ld ­
ers, the tim e w h ich  must elapse before a pure strain 
could be obtained w ould be considerable. A  point 
mentioned in M r. T a y lo r ’s p ap er w as the selection 
of the best trees acco rdin g to the n um ber o f  rows of 
latex cells in the cortex, but he b elieved that this system 
had fo r some time been discarded, at any rate in la v a  
and bum atra, as not g iv in g  reliab le  results.

M r . G r a n t h a m 's E x p e r i m e n t s .

In an exhaustive p ap er on this subject M r. G ran-

been 1“ " ' ?  ° f m ethods w h ich  had
been adopted in his p lantations in Sum atra and M a la y a

lu thn  aiin, n7  “ T *  h ig h -y ie ld in g  capacity. T h e  
vield  nve °  3 g iv in S the ^Ossification of
o t r 3? " inr yê period °n a fairfyot 12/2 acres of rubber p lanted in  i o n ,  the v ie ld  of

being wd»heHnS.C°//eCted,eaCh d3y and tllc dry ^dd Being weighed half-monthly. The objects were to
ascertain w hether good yie lders rem ained good yield

rs (a question w h ich  could be answered in fhe affiJma-

t on rf yieldin' 'm,0rit,y,) and t0 ascertI>in *c distribu- 
ed that thp „ T l*  P°Pulati™-’ The table show-
three times th* 0 tW0 h‘ghest classes was over
this experiment h^T ^  Tlle author added that scientific Z- J1  foIme,d the basis of m“ h of the

from ■*had



F u ll particu lars o f m any other 
given, and the w rite r  e x n re w d  th , . 'Rations were 
fo llo w in g  systems w ere w orthy tff consider 
R e  scale p lanting o f new  '

seed f r o m t d d i n f s , 0/  Pr° Ved C'° nCS^ p l a n t e d  with

. (2) B uddings o f proved cloncs only;

(3) Seedlings from  seed of buddings olanted 
den se ly ; enough ,0 aIIow

nf , h i 42  ,S eedlin f  from  seed ° f  selected high yielders 
o f the o rd in ary  plantation planted in a s im ilf r m anned

..on between1 buddingsCand ^eedlfngs ̂ andt^e^ ompe.t*'

ye™rsa toe com eb0tp WOUld COntinue to be used lor  many years to com e Progress w ith  a perennial tree cron
must necessarily be slow, but it was under w av and the
rubber plantations o f the future w ould the author

o S  ' Sh0KW [CSU,tS 0f sc,entific developm ent com-
fn d u s t r ie s " '1 aChieVed “  ° 'der aS ri“ ltural 

. t ^ h- B m o i E r t  O b s e rv a tio n s

e * p e r ilrn c f i0nd th ^ l® Iey’ f Wh0, haS obvious|y  had some
subject at^this r „  f W° , ? '  a ‘ S0 Spoke on the 
to mp , C onference. H e said that he would like

resuhs w h.Vh°h,e fKnteT ting featUreS of bud-grafting results w h ich  he thought w ere w orthy o f attention.

w hether fT h e  r e ,d  per taPPing  o f a budded Hevea.
or three S ’ '  ,20 T  s from  the ground o r at two 

three times that height, was the same. On his visit to

cuts Z SC *1™  hC SaW instances o f trees w ith  two 
w here Wi hQS from  the ground respectively
norm al . I ™  the sam e' instead of * e r e  being the 
cut nn excess o l  rop  p er cent, in favour of the lo w er' 
cut on a iion-budded tree.

^ S tta H v e^ ro n * * ? ,-  W° td  is signify buddings, the results of
reproduction * at,an- «  » distinction from sssds the offspring of sexual



F o r this reason it was advantageous to start the 
lapping on a bud-grafted tree much h igh er than in the 
case of a seedling, from  the b ark  conservation point 
o f v ie w  as w ell as from  that o f yie ld. A  fu rth er reason 
was that it had been proved that tap p in g  too close to 
the juncture o f g ra ft  w ith  stock caused abnorm alities 
in grow th o f the lo w er part o f the stem.

(b) A l l  the bud-grafted trees from  a given  clone 
w ould inherit any abnorm ality p e cu lia r  to the mother 
tree— corky bark, knobby stem, inclination to lean over, 
etc.— gen erally  in m ore pronounced form  than was the 
case w ith  the m other tree. H e  saw experim ental areas 
planted w ith  bud-grafts w h ere the surface o f  a ll the 
trees was so covered  w ith  abnorm al grow ths, and other 
areas w here all the trees w ere leaning at such an acute 
angle, that tappin g w as p ra c tic a lly  im possible.

(c)  Som e clones carried  no seed.

(d )  Buds from  selected h igh  yie lders w ou ld  not
1 take ’ on stocks from  any tree but th eir ow n m other 
tree.

(e) Experim ents exten din g over m any years had 
shown that, o f the buds from  any hundred selected elite  
m other trees, ap p roxim ately  on ly one-third had better 
q ualities than the parent tree o r the sam e qualities. 
O ne-third o f the num ber w as d ou b tfu l and one-third 
useless fo r propagation purposes. T h is  result was con­
firm ed b y experim ents carried  out by the scientific 
officers o f the A .V .R .O .S . in Sum atra, and consequently 
he was inclined to believe that, in g iv in g  8 as the ap ­
proxim ate percentage o f h igh  yie lders that transm itted 
their qualities to their offspring, M r. T a y lo r  w as con­
siderably below  the m ark. H o w e v e r  fhe most vital 
point, to his own m ind, in the w h ole  question was that 
until one had approved  clones at one’s disposal it was 
most inadvisable to attem pt b uddin g on m ore than an 
experim ental scale, otherw ise one ran the risk o f estab­
lish in g large areas in w h ich  ap p rox im a tely  tw o-thirds 
o f the trees w ould be bad o r dou btfu l yielders.

F or those w ho w ere anxious to institute this method 
of propagation, w ithout the delay  o f  ascertain ing b y  a
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MR. BING LEV’S OBSERVATIONS.

slow and patient process of experim ent which were 
really the re liab le  trees on their own estates to use for 
propagation, the only safe course was to purcha'se first- 
ctoss budding m aterial from other sources.

T h e  C hairm an  in conclusion remarked that the 
w ork in C eylo n  had only just begun and M r. T ay lo r’s 
paper w as necessarily not m uch more than an account 
o f w hat it w as proposed to do there. M r. Grantham ’s 
paper was, he thought, one of the most valuable of all 
the papers la id  before the Conference, as it gave a very 
fu ll account o f w h a t w as actu ally  being done. As 
M r. B in g ley  had said, m any years must pass before the 
correct practice  o f b ud-graftin g  could be part and 
parcel o f ord in ary  plantation procedure, and any w ork 
along these lines m ust for the present be regarded as 
experim ental.

T h i n n i n g  o u t  E st a te s  is I m pr a c tic a bl e .

S in ce in d ivid u al trees v ary  greatly in outturn, in an 
average plantation i t  is probable that, roughly speak­
ing, on ly  25 p er cent o f the trees y ie ld  about 50 per cent, 
of its crop. T h e  process of thinning out an estate on 
the basis o f  y ie ld  w ou ld  help to a large extent to bring 
about a final stand o f h igh -y ie ld in g trees, but in prac­
tice it is d ifficu lt to p lan t a sufficient number of trees 
per acre to allo w  75 p er cent, to be finally eliminated. 
In course o f tim e it occurred to the pioneers of these 
attempts that the establishm ent of detached’ seed-farms 
w ould prom ise fa r  better results. H ere it w ill be re­
m embered that this schem e was origin ally  suggested 
by D r. R. H . L o ck . Seed farms and experimental 
gardens in-tc.nsequence cam e into existence and were 
planted up w ith  bud-grafts from  several good-yielding 
trees o f know n parentage. T h en  by the controlled 
pollination o f  these it was sought to secure strains giving 
a m uch h ig h e r  average yie ld  p er tree than w as obtained, 
from  trees grow n  out o f unproved and unselected seed. 
It is probable, therefore, that at some future period, 
seed from  th e selected strains w ill be reliable for the 
propagation  o f  h igh -y ie ld in g  trees.



T a p p in g  E x p e r im e n t s  o n  B u d -G r afted  T r ee s.
Research w ork in other directions is b eing con ­

ducted in the U nited States R ub b er Plantations. T h e  
tapping o f buddings fo llo w  methods o f conservation 
and a llo w  am ple rest to the trees for productive 
recuperation and bark renewal. “  B uddings tapped 
with  a double cut on one h a lf the circu m feren ce ,” 
reports a leading rubber journal, “  alternate fortn igh tly 
tapping gave an increase o f 11 per cent, in y ie lds over 
the alternate m onthly tappin g system. A n oth er ex ­
perim ent w ith  two cuts as against one cut gav e only 
a sligh t increase in favour o f tw o cuts. A  point that 
is brought out strongly is the danger o f re ly in g  on 
results obtained from  too sm all an area. F o r  exam ple, 
results from  experim ents on a fe w  trees are not likely  
to be duplicated w hen several hundred o r several 
thousand trees are involved. F rom  the experien ce of 
this com pany at least, it is concluded that the h a lf cut 
alternate month tapping system w ith  six years’ renewal 
period has proved more satisfactory thus fa r  than all 
others. N o  advantage is d erived  in g iv in g  a longer 
renewal period than six years. * In fa c t a five-year 
renew al in you n g rubber is recom m ended and a six-year 
renew al in older rubber w ith  alternate m onthly tappin g 
remains the standard system.” 3

\ I ELDS FROM BUDDINGS AND SELECTFD SEEDLINGS.

Buddings have not yet passed the test o f tappin g 
on renewed bark, but there is no need to h ave mis­
givings on this score from  present appearances, though 
it is most probably that some system  o f tapping, p a rti­
cu la rly  suited to the new  conditions, w il l  h ave to be 
evolved. T h e  yields from  buddings a y t fe l l  as from  
J ^ c te d  seedlings are results o f other experim ents.
' Ih e  first year’s ta p p in g ”  continues the aforesaid  

report, on one area gave a y ie ld  o f  287 pounds per 
acre fo r the buddings against 181 pounds per acre for 
selected seedlings. T h e  second year’s tap p in g  w ilfT  
it is estimated, show a y ie ld  o f over 500 lbs. per acre



for the buddings. Such an amount per acre is now 
obtained on ly on the best areas in fu lly  matured 10  
year old trees, and is considered very exceptional' This 
again speaks v e ry  w e ll fo r  buddings.”

“ T w o  sm all areas planted in 1920 with buddings 
gave yields o f 3b8 (a  v ery  slow -grow ing section) and 
669 pounds p er acre respectively for 1926, as against 
487 and 474 pounds p er acre over two considerably 
larger areas o f selected seed, and 487 pounds per 
acre fo r another area of selected seed, planted at 
different densities. W h ile  these yields from  select­
ed seed are lo w er than those from  buddings, 
they are m uch better than the yields from un­
selected seed in the first year of tapping. The 
conclusion is draw n that, from  data now available, 
it. seems p rob ab le that the yield  from selected 
seed planted at least 200 to the acre and thinned out 
by test tap p in g  is about equal to the yield  of mixed 
buddings o f u nproved  origin . T h e  research depart­
ment has tried  to obtain seed by artificial pollination. 
W h ile  som e success .attended these efforts, the per­
centage success has been too lo w  to prove of interest.” *

R e p l a n t i n g  O ld  A rea s.

T h e  area sown on these A m erican  plantations in 
Sum atra consist o f  82,583 acres, o f w hich about 52,000 
acres are in bearing. T h e  oldest budded areas therein 
are about 8 years o f age. “  T h e  question of replant­
ing o ld er areas,”  reports the aforesaid journal, “ with 
buddings and selected seed is receiving much atten­
tion from  the m anagem ent. P relim in ary  experiments 
indicate that enhanced yields w ill  be the reward for 
replanting. 'H o w e v e r, the question is there of deter­
m ining h o w  soon the loss o f production from  these 
already p ro d u cin g  areas cou ld  be made up in the years 
o f re-developm ent. B u t it does seem that with the 
s£ lcn did  results fro m  b uddin g and w ith  th^ proper fer- * 
tiliz in g  p ro g ra m  it w il l  be possible to adopt a policy of 
gradual rep lan tin g o f a ll the older less productive



T a p p i n g  E x p e r i m e n t s  o n  B u d - G r a f t e d  T r e e s .
Research w ork in other directions is b eing con­

ducted in the U nited States R ub b er Plantations. T h e  
tapping o f buddings fo llo w  methods of conservation 
and a llo w  am ple rest to the trees fo r productive 
recuperation and bark renew al. " B uddings tapped 
w ith  a double cut on one h a lf the circu m feren ce .” 
reports a leading rubber journal, “  alternate fortn igh tlv  
tapping gave an increase of 11 per cent, in y ie ld s  over 
the alternate m onthly tappin g system. A n o th er e x ­
perim ent w ith  two cuts as against one cut gave only 
a slight increase in fav o u r o f two cuts. A  point that 
is brought out strongly is the danger o f re ly in g  on 
results obtained from  too sm all an area. F o r  exam ple, 
results from experim ents on a few  trees are not lik ely  
to be duplicated when several hundred o r several 
thousand trees are involved. F rom  the experien ce erf 
this com pany at least, it is concluded that the h a lf cut 
alternate month tap p in g  system w ith  six years’ renew al 
period has proved m ore satisfactory thus fa r  than all 
others. N o  advantage is derived  in g iv in g  a longer 
renewal period than six  years. * In fact a five-year 
renew al in young rubber is recom m ended and a six-year 
renew al in old er rubber w ith  alternate m onthly tap p in g 
remains the standard system.” ?

Y ield s fro m  B u d d in g s  a n d  S el ec te d  S e e d l in g s .

Buddings have not yet passed the test o f tappin g 
on renewed bark, but there is no need to have mis­
givings on this score from  present appearances, though 
it is most prob ab ly that some system o f tapping, p arti­
cu larly  suited to the new  conditions, w il l  h ave to be 
evolved. T h e  yields from  buddings a y t f e l l  as from  

secd l' n&s are the results o f  other experim ents. 
The first yea r’s ta p p in g ”  continues the aforesaid  

report, on one area gave a yie ld  o f 287 pounds per 
acre fo r the ouddings against 181 pounds p er acre for 
selected seedlings. T h e  second yea r’s tap p in g  w ilf7 
it is estimated, show a y ie ld  o f over 500 lbs. per acre



for the buddings. Such an amount per acre is now 
obtained on ly on the best areas in fu lly  matured 10- 
year old trees, and is considered very exceptional' This 
again speaks v ery  w e ll fo r  buddings.”

“  T * °  s” alL ar,eas plant,:d in I920 w ith buddings 
gave y ie lds o f 388 (a v ery  slow -grow ing section) and 
669 pounds p er acre respectively for 1926, as against 
487 and 474  pounds p er acre over two considerably 
larger areas o f selected seed, and 487 pounds per 
acre for another area of selected seed, planted at 
different densities. W h ile  these yields from select­
ed seed are lo w er than those from  buddings, 
they are m uch better than the yields from un­
selected seed in the first year of tapping. T he 
conclusion is draw n that, from  data now available, 
it seems p rob ab le  that the y ie ld  from selected 
seed planted at least 200 to the acre and thinned out 
by test tap p in g  is about equal to the yield  of mixed 
buddings o f unproved  origin. T h e  research depart­
ment has tried to obtain seed by artificial pollination. 
W h ile  som e success .attended these efforts, the per­
centage success has been too low  to prove of interest.”*

R e p l a n t i n g  O ld  A r eas.

T h e  area sow n on these A m erican  plantations in 
Sum atra consist o f 82,583 acres, of w hich about 52,000 
acres are in bearing. T h e  oldest budded areas therein 
are about 8 years o f  age. “ T h e  question of replant­
ing old er areas,”  reports the aforesaid journal, “ with 
buddings and selected seed is receiving much atten­
tion from  the m anagem ent. Prelim in ary experiments 
indicate that enhanced yie lds w ill be the reward for 
replanting. ‘H o w ev er, the question is there of deter­
m ining h ow  soon the loss o f production from these 
already p ro d u cin g  areas could be made up in the years 
o f re-developm ent. B ut it does seem that with the 
splendid results fro m  b uddin g and w ith  th$ proper fer- 1 
u liz in g  p rogram  it w i l l  be possible to adopt a policy of 
gradual rep lan tin g o f a ll the older less productive



areas. W h e re root disease has destroyed a large 
percentage of trees there ou ght to be but little  hesitan­
cy to replant w ith  proven h igh -y ie ld in g  stock.” *

T h e  S e l e c t io n  o f  T rees for  P r o p a g a t io n .

In  selecting a tree as a propagator, its h igh  yie ld  
should be the first consideration, but its disease history 
could not be ignored. T h o u g h  from  its h ig h  y ie ld  a 
sound constitution m ay be presum ed, a tree that has 
suffered from  disease in the past is lik e ly  to suffer again 
unless precautions are taken. T h e  state o f its bark 
and its pow er o f bark renew al m ay also be regarded. 
A  m icroscopic exam ination o f the bark w il l  show  the 
rows o f  la tex  cells or vessels, and the theory has been 
urged that gen erally  the h ig h er the num ber o f these 
rows, the greater is the y ie ld  of latex. O n  these points 
both M r. R, A . T a y lo r  and M r. T .  H . HollatTd 
(M an ager, E xperim ent Station, P eraden iya , C eylo n ) 
have offered some v a lu ab le  advice. “  I t  is alw ays 
possible,”  they suggest, “  that even the best y ie ld in g  
trees on the estate are not outstanding yie lders w orth y 
o f selection as m other trees and therefore an ap p ro x i­
m ate calculation o f  the y ie ld  o f  d ry  rub b er m ust be 
made in the case o f  the best trees. * * * A lth o u g h  trees 
cannot be graded  ex actly  by the cou n tin g o f la tex  rows 
in the bark, this operation provides a v a lu ab le  check 
on the yields recorded. A s  a general rule, trees w ith  
la rge  num bers o f rows are better yie lders than trees 
w ith  few , and also it is not advisable to p rop agate  trees 
w ith  too thin bark, as tap p in g  cannot be carried  out 
beyond a certain  ̂ ep th .” 6

So m e  O t h e r  E ndeavou r^.

M a jo r H . G ough , w ho seems to have had at least 
six years experience o f  b u d -gra ftin g  in M alaya , is 
optim istic $>n this subject. In  spite o f  m any d is­
appointments m his endeavours, he thinks that ini_s» 
fe w  years he w il l  be able to show  an y ie ld  o f  1,200 to
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observation. T h is  is p ro b a b ly  a source tro m  w h ic h  
planters cou ld  get good b u d d in g  m aterial.

T h e  B u d -G i f t i n g  o f  R u b b e r .

A n  excellen t discourse on ' b u d -g ra ft in g  b y 
M r. F. Sum m ers H ead  ot the B o ta n ica l D iv is io n . 
R ubber R esearch Institute o f M a la y s , ap p ea rs  in  the 
B ulletin  issued in O cto b er 1927 b y the R u b b e r  G ro w e rs ’ 
Association o f  London. I t  w as read at a  recen t C o n ­
ference o f the In co rp o ra ted  S o c ie ty  o f  P la n te rs  in 
M alaya  and runs as fo llo w s :—

“  I f  w e are to a rr ive  a t a co rre ct d efin ition  o f  the 
present position o f b u d -gra ftin g , tw o th ings a re  essential 
at the outset. F irst o f  a ll w e  m ust be p e r fe c t ly  c le a r  
as to w hat is m eant by b u d -g ra ftin g ; fo r  a g re a t d ea l 
of m isunderstanding has arisen, and a la r g e  n u m b er o f 
m isconceived idea? have been created  as a resu lt o f  re ­
gard in g the m ethod as an end in  its e lf  and not as a  m eans 
towards an end. T h e  im pression stilt la r g e ly  p re v a ils  
that b u d -graftin g  from  a h ig h -y ie ld in g  tree is bound 
to g iv e  extraordin ary results on  a p lan tatio n  s ca le  w it h ­
out any fu rth er precaution than a  p re lim in a ry  m e a s u re ­
ment o f  the y ie ld  o f the m oth er tree o v e r  tw o  o r  th ree
VP a reyears.

un to  ntatmentif |,> 
u * a p w * : f r it *  U - 1 H i*
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areas. W here root disease has destroyed a large 
percentage of trees there ought to be but little  hesitan­
cy to replant w ith proven h igh-yield ing stock.” s

T h e  Selectio n  of T rees for P r o pa g a tio n .
In selecting a tree as a propagator, its h igh  yield  

should be the first consideration, but its disease history 
could not be ignored. T h ou gh  from  its h igh  y ie ld  a 
sound constitution m ay be presumed, a tree that has 
suffered from  disease in the past is lik ely  to suffer again 
unless precautions are taken. T h e  state o f its bark 
and its pow er of bark renewal m ay also be regarded. 
A  microscopic examination o f the bark w ill show the 
rows o f latex cells or vessels, and the theory has been 
urged that generally the h igher the num ber o f these 
rows, the greater is the y ie ld  of latex. O n these points 
both M r. R. A . T a y lo r  and M r. T . H . H ollan d  
(M anager, Experim ent Station, Peradeniya, C eylo n ) 
have offered some valuable advice. “  I t  is alw ays 
possible/’ they suggest, “  that even the best y ie ld in g  
trees on the estate are not outstanding yielders w orth y 
of selection as mother trees and therefore an ap p ro x i­
mate calculation o f  the y ie ld  o f dry  rubber m ust be 
made in the case of the best trees. ***A lth o u g h  trees 
cannot be graded exactly by the counting o f la tex  rows 
in the bark, this operation provides a v a lu ab le  check 
on the yields recorded. A s  a general rule, trees w ith  
large numbers o f rows are better yielders than trees 
w ith few, and also it is not advisable to propagate trees 
w ith too thin bark, as tapping cannot be carried  out 
beyond a certain rlepth.” 6

So m e  O t h e r  E n deavou rs. ^

M ajor H . G ough, w ho seems to have had at least 
six yea is experience o f bud-grafting in M alaya , is 
optim istic ')u this subject. In  spite o f m any d is­
appointments in his endeavours, he thinks that in_a 
tew  years he w ill be able to show an y ie ld  o f 1,200 to



1,500 lbs. p er acre in p lace of the 250 to 350 lbs per 
acre on the average present day plantation. “  Even in 
M alaya  ”  he w rites, “  I  b elieve that before the end of 
1928 there w il l  be 20,000 to 30,000 acres planted from 
m ultiplications of buds from  trees w hich I have already 
proved to have the pow er o f transm itting their very- 
h igh  yields. T h e  M a la y a  A m erican Plantations al«o 
are b u d -gra ftin g  large estates in Kedah w ith  proved 
m aterial.” 7 D r. J. S ch w eizer, o f the Besoeki E x ­
perim ental Station in the D u tch  East Indies, had in
1926 some 200 m other trees from  w hich he is reported 
to have m ade 50,000 graftin gs w hich are grow ing under 
observation. I his is prob ab ly a source from  which 
planters could get good budding m aterial.

T h e  B u d -G r a f t in g  of  R u bber .

—  A n  ex cellen t discourse on ‘ bud-grafting ’ by 
M r. F . Sum m ers, H ead  of the Botanical D ivision, 
R ub b er R esearch Institute o f M alaya, appears in the 
B u lletin  issued in O ctob er 1927 by the R ubber Grow ers’ 
A ssociation o f London. I t  was read at a recent C on­
ference o f  the Incorporated Society of Planters in 
M a la y a  and runs as fo llo w s :—

“  I f  w c are to arrive at a correct definition of the 
present position o f bud-grafting, two things are essential 
at the outset. F irst o f a ll w e must be perfectly clear 
as to w h a t is m eant by b u d -graftin g; fo r  a great deal 
o f m isunderstanding has arisen, and a large number of 
m isconceived ideas h ave been created as a result of re­
gard in g the m ethod as an end in itself and not as a means 
towards an end. T h e  impression still largely prevails 
that b u d -gra ftin g  from  a h igh -y ield in g tree is bound 
to g iv e  ex traord in ary  results 011 a plantation scale w ith ­
out any fu rth er precaution than a prelim inary measure­
m ent o f  the y ie ld  o f the m other tree over two or three 
years.
- — ■  ______________________________________ i!____ ,

7 Practical Bud-G rafting and Scrd Selection of Hevea Brtuiliensis by 
Gough, K elly  and W alsh, Ld., Singapore, 1926, price $4.. [This 
is a very  handy booklet for planters as there is at present no book 
on this subject and very few  Research Station.-, to which he could turn for 
information, accord’ ng to The PI**'**, 1 ■ ila  Lumuur. F.M.S., of January 
I?*;.]



"  T h e  truth o f  the matter is that b ud-graftin g  is 
merely a simple method of plant m anipulation w hich  
has bet#n applied to w oody trees, in tem perate horti­
culture, for an unknown num ber o f centuries. Thcue 
is, however, vvito H evea this radical difference. In 
horticulture generally, the method is u sually  em ployed 
to im prove the flowering or fru itin g  qualities o f  the 
scion, whereas in H evea the object is the im provem ent 
of the yield of latex the production o f w h ich  is generally 
held to be due to the activity of the vegetative portions 
of the plant, that is to say, the non-reproductivc portions. 
On this account w e must be carefu l in d ra w in g  analo­
gies from the budding of fru it  trees in tem perate 
climates.

Ja v a  I n v e stig a tio n s .

4i W h ile  at tliis point I  m ight rem ind you that i i r '  
vestimations in Java and Sum atra have established the 
very interesting fact diat the trees produced by budding 
are often strikingly early and vigorous as regards flower 
and seed production. O n this accpunt alone the m ethod 
must be considered an im portant featu re of m odern 
plantation technique. In the second place, w e  must 
have some well-understood standard by w h ich  w e can 
measure any progress due to the m ethod and assess its 
value in normal plantation practice. Such a standard 
is by no means easy to agree upon. A t  the present 
moment it appears the height of fo lly  m erely to cla im  
for a method that it w ill lead to increased yields. 
^Nevertheless, the sole claim  m ade up to date by the 
most enthusiastic,advocate of bud-grafting is that it is 
the best method for provid ing the planter w ith  a u n i­
form stand of h igh-yield ing trees. N a tu ra lly , certain 
precautions are advised, but w e w ill not go into those 
at the moment. Unless there is a prospect, therefore, 
o f a greatly increased demand for rubber by the time 
new areas, Aow heing planted up, w ill com e into fu ll 
bearing, it does seem as though there w ere some justi­
fication, on economic grounds alone, for the attitude of 
conservatively-minded planters w ho refuse to regard 
bud-grafting seriously.
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A t  the other end o f the scale are those enthusiast? 
who see in b ud-graftin g  a cure for all thc ills w hich  the 
rubber plantation suffers from  and it is unlikely that he 
same standard of measurement w ill be accented h ,, 
these schools o f th o u g h , T h ere  are C v e r  o 'n e t  
two facts w lueh  w ill  assist the man w ith  an open mind 
who wishes to form  his own conclusions from the evi

^ l^ t u 8eh“ninflUenCed b>' *he 'eaders of
“  F irst o f  a ll w e are all agreed that the 

scien tifically  m anaged plantation, with* its u n « °1 'n g  
struggle against such adverse factors as soil exhaustion 

f ° sl0"> le a f- ™ otand barkdiseases; with itsex n e ri’ 
m entally developed tap p in g system ; with its constant 
aim  at a h igh -grade product from  the factory • and with

—  its co rrectly  m anaged staff and labour fo rce 'is  h ighly 

Secondly T ° rdm ary go-as-you-please sm all holding
m Sh J  I  ppose w e shaI1 ag ree that these modern
methods of estate m anagem ent have been adopted be-

T h f r d l *  arC C0" ,m e rc ia l>y » u n d  and profitable 
n r ir tV  aim-S 0 n1odern com m ercial horticultural 
p cn ee are consistently directed towards the establish­
ment o f a plantation o f u niform ly high and good qualitv 
crop p in g trees as the surest method o f increasing the 

Side h ” C-0J bet" ’een seli,n g  P rice and cost of production, 
o f 1 m  ^ l ° eS * decrease o f unskilled and an increase 
of skilled lab ou r corresponding to the increased indivi­
dual attention cla im ed by the trees.

" N o  a ™ unt o f labour expended upon the indivi­
dual trees o f an old fru it  orchard w ill g ive  a return com­
m ensurate w ith  the tim e and m oney expended \ 
vigorous thin n in g out o f the sem i-derelicts must be 
^ractised together w ith  their replacem ent bv known and 
proved h igh  or good q u ality  yielders. I  cannot too 

'-—- if-  ?,g  { .em p aslze [he difference w hich wotiid be made • 
tr ês on 3 P lal>tation w ere u niform ly high- 

y  < ers so that the y ie ld  from  a given area could be 
more o r less clo sely  forecasted. T rees could be tapped 

rested m uch m ore system atically than at present.



Im agine for exam ple the convenience o f know ing that 
50 per cent, of your acreage, tapped on alternate days,

. would give approxim ately 50 per cent, o f the total yield 
Yet, judging from the results of recent research, th if  is 
no im practicable ideal.

A  F u n d a m e n t a l  O m is s io n .

“ This brings me to w hat I  consider has been a fun­
damental and serious omission in a ll discussions round 
the subject of bud-grafting. I t  has been tacitly  assumed 
that the method has its usefulness only in the p lanting 
up of new ly cleared areas. T o  m y know ledge it has 
not been considered as an aid to the reconditioning of 
areas of old rubber. T h e  economics o f this im portant 
subject has not been worked out as yet and in doing so 
the possibility o f replacing worn-out trees by established 
high yielders is certainly not one to be lost sight o f “  
It is often held that the agricultu ral research w orker 
ought not to be concerned w ith  the econom ic im p lica ­
tions of his work. In an industrial research institute 
however one is not entitled to pursue a research w hich 
a short prelim inary investigation w ou ld  show to 
have no sign of im proving the econom ic posi­
tion o f the industry. T h e  fact that the R u b b er R e ­
search Institute is contem plating w ork  on b ud-graftin g  
indicates that the progress m ade up to date in this and 
other countries warrants fu rth er investigation o f the 
method. b

- , * alSLlme ^ a t  no person who is keen ly  interested
in the rubber-pjanting industry is prepared either to

nn^n,?r| v  ?mn m cthod' " hich seems to have
* ,!• ° l  g ° ° d ' until he has m ade a critica l 

o f the evidence to be obtained from  experi- 
" S  'L0tJ  c a [n e '1 T0ut on a plantation scaic. T h is  

i f  "  u 1 m yse!f take UP and I am certain
1. the same w ith  most members o f m y audience.

BUD-GRAFTrNG METHODS.

been 'acrnm n'l^lf'j° Uk t0J ain an ,ndication of w hat has 
been accomplished by b ud.grnfting methods. I  have



n



Yecently inspected experim ents and plantjngs, not on ly 
in M alaya, but also in C ey lo n  and S um atra. I t  is w ith  
very great p leasure that at this point I  c m  ackn o w led ge 
th£ great kindness and co rd ia l assistance w h ich  I have 
received throughout. O f  one th in g  I  am  convinced, 
namely, that those persons w h o  are try in g  o u t the 
method, w h eth er research w orkers o r planters, are 
genuinely in spired w ith  a desire to im p ro v e ex istin g  
methods of plantation p ractice  and th at th e ir  efforts 
have m et w ith  a considerable degree o f success. T h e  
sim plest th in g  at the outset seem ed to be to take the o b ­
jections to budded trees, w h ich  h ave been form u lated  
d urin g the last few  years and exam ine th e ir  significance 
in the lig h t o f the av a ila b le  evidence. T h e se  are  I 
assume, v ery  w e ll know n to all present.

“  In  the first p la ce  it has been stated that the ju n c­
tion between stock and scion is a lw ays lik e ly  to be a 
p lace of weakness, so that bu d -grafted  areas w i l l  a lw ays 
be liab le  to abnorm al w in d  d am age th rou gh  b reakages 
at the union. F ro m  experien ce w ith  budded and 
grafted  fru it  trees this is a result that w o u ld  sca rcely  
be expected, provid ed  the operation  w as su ccessfu lly  
carried  ou t; rather the reverse. In  the case o f  H e v e a  
the union, so fa r  as m y experien ce goes, is v e ry  in tim ate 
and com plete. O n e w o u ld  ex p ect this to be the case 
fo r  the degree o f co m p atib ility  betw een stock and scion 
must, fro m  the nature o f  things, b e v e ry  h ig h . A  
lo n gitu d in al section through a b u d -g ra ft o f  H eve a, 
three o r fou r years old, shows no sign o f  w eakness or 
incom pleteness o f union, w h ile  sections th rou gh  
you nger b ud-grafts show that the bud stakes in q u ite  a 
norm al manner, and that subsequent d evelop m en t o f  
the scion prQgresses in p recisely  the same fashion  as in 
an ap p le-graft. T h is  also applies to the h a l i n g  process 
w h ich  results in the ‘ snag ’ b ein g throw n o {T

I<urther, I  h ave seen b u d -gra fted  ire a s  w h ic h  . 
h a v ^ e e n  exposed to sudden storm s and h ave exam ined 
dam aged bud-grafted  trees three to five years old  In

A * * *  1 Sl Cn a Union g iv e  w *y> w h ile  in ^ 0  cases
the dam age to the trees w as so great, sh o w in g  th at the



strain musr have been enormous, that the union could1' 
not have failed to give w ay had it been in any w a y  
w eaker'than  the rem aining length o f the trunk. I 
m ight sum up by saying that personal observation leads 
me to conclude diat there is no reason to suppose that 
the union is a place o f  weakness.

“ A  second objection is lodged against the u n sigh tli­
ness o f bud-grafted trees. In reality, so fa r  as I  cgn 
make out, this only means that they are unlike the trees 
which w e have grown up with and grow n accustom ed 
to. A  sim ilar objection m ight be m ade to every fru it 
tree in G reat Britain, for there the signs o f g ra ftin g —  
especially of top and double w orking— can be detected 
in trees o f a considerable age. T h e  ‘ elephant f o o t ’ 
o f a bud-grafted H evea tree does not interfere w ith  the 
establishment o f a good tapping surface, nor does the 
cylindrical shape of the trunk. M oreover the sw ellin g  
below the union becomes less pronounced as the tree 
grows oltf er. In some cases it becomes alm ost unnotice- 
able at an early age. M oreover no attem pt has yet been 
made to ascertain w hether the sw £lling cannot be e lim i­
nated or reduced by some m odification o f the m ethod.

fro m  an examination o f the results o f tappin g 
bud-grafts, it appears as though it w ould be ad vantage­
ous to begin tapping at a considerably h ig h e r level 
than in a seedling tree. Thus, even by tappin g alter­
nate days on a half-spiral cut and a llo w in g  for a bark 
renewal of at least six and a h a lf  years, it w ou ld  not 

e necessary to approach the union near w h ich  it has 
been proved th?t the yields fall o ff considerably.

“ 1 h ird lv y t  has been stated that bud-grafts are lik e ly  
to be less r-,distant or more susceptible to disease. I  
have seen n * evidence for this and the general effect o f 
graftin g  f vn t  trees is the reverse. In  a few  cases it has 
been shown'that physiological diseases, fo r  exam ple, the 
mosaic disease o f hops, can be transmitted from  the stock 

the F n » T T “  , th c .latter is susceptible. In  C a lifo rn ia  
fo r e n s w r  « U* ls.susceP tible M root-rot; it is there-

never grown on its own roots but is gra fted  on to a



l^lack w alnut stock w hich  is resistant to root rot 
Tn such eases the precaution is always obvious- 
infected stocks nor susceptible scions need b e ’ 
fo f there are few  planters w ho cannot recognis. 
ful p lanting m aterial. Susceptible stocks or buds of 
H evea w ou ld  therefore q u ick ly  become known if  they 
existed and it w ou ld  be a sim ple m atter to avoid their 
use.

L o n g e v i t y .

A  fourth  objection that has been advanced is that 
of a possible adverse effect of bud-grafting on the longe­
vity of the resulting tree. I t  is held that this w ill have 
a span o f li fe  shorter than the allotted one for H evea 
by the age o f the m other tree from  w hich the bud was 
taken. I  can see no reason for this. T h e  only analogy 
from  fru it-g ro w in g  I am acquainted w ith  is the shorten­
ing of li fe  o f d w a rf bush and standard apples w hich is 
usually consequent on years o f hard pruning and heavy 
cropping. In v e ry  m any cases gra ftin g  has the effect of 
actu ally len gth en in g Ijfe. Reasoning from  analogy is 
o f course justifiable here.8

8 M r. Summers is not too optimistic when he says that the process of bud- 
grafting in very many cases has the effect of lengthening the life of plants, 
if  we remember the results of gland-grafting on animals by Dr. Serge Voro- 
noff. T h is  remarkable scientist writes: " T h e  technique of gland-grafting 
has been applied by m v 'e lf and my pupils on several hundred animals in 
France, A lgeria , Tu nisia , Morocco, the French Sudan, Italy, and Cyrenaica. 
T h e g raft is applied both to old animals and to very young ones. In the
first case one obtains a rejuvenation marked by regained force and energy.
The old ram (Nos. 3, 4 and 5 . . . .)  grafted in 1918, lived to the age of
about twenty years, six years longer than its normal «pan of life, and pro­
created five offspring that are excellent specimens. Th e old bull ‘ Jnckv’ 
(Nos. 6 and 7) grafted  two years ago, when he had become quite useless, is
to date the father o f a numerous fa m ily ...........Quite different is the problem
of creating a new breed o f  sheep with superior qualities.”  \

The above elucidation appears in the Illustrated LotNon News (21st 
January, 1928) which states that D r. Serge VoronofFs me'nod of grafting 
farm animals w ith  new glands, to increase their vigour and fertility or the'r 
wool-bearing capacity, has recently attracted fresh public inMrest from state­
ments of British delegates on an international mission of agricultural experts 
who .aftpnied a recent demonstration at Tadm it, in Algeria. The British 
representatives w ere Dr. F. A . E. Crew. Director of (he Animal Breeding 
Research Department of Edinburgh University; Dr. F. H. A . Marshall, Reader 
in  Agricultural Physiology at Cam bridge U niversity; and Mr. W . C. Miller, 
of the Edinburgh Veterinary College. It is but proper that a subject of great 
potentiality, such aa 'g la n d -g ra ftin g ,' should become a matter of interest to 
all advanced countries and claim  the attention of an international meeting.

; Jieither 
utilised, 
e doubt-



O t h e r  O b je c t io n s .  h
“O ther objections to the habit o f grow th  or ridging 

of the bark and trunk only a p p ly  to a fe w  clones and 
are by no means characteristic o f b ud-grafts as a whole. 
In fact I  can see no characteristic disad vantage of bud- 
grafts and the disadvantages that are apparent at present 
w ill no doubt be elim inated in time,

“ Assum ing then that all is righ t w ith  the method 
itself, let us exam ine the position from  the point o f view  
of the plantation and see w hat benefit can be safely 
expected from the application o f the m ethod there. It 
if somewhat easier to indicate w h at cannot be gu aran ­
teed. F o r example, how ever good a m other tree m ay 
be, it can never be sufficient to re ly  on the y ie ld  records 
for a few years to give the necessary confidence for 
planting up a large area o f bud-grafts d ire ctly  from  
it. The quality of a tree as a m other tree can only 
be determined accurately by the tap p in g  o f its b u d ­
dings so that the first planting of a clone can o n ly  be 
regarded as a tapping trial. Eyen then the tapping 
should be carried on at least into the e igh th  yea r b e­
fore a true indication can be gained o f the y ie ld in g  
capacity o f the trees. Conclusions have sometimes 
been drawn from the tapping results fo r  a few  months 

t it is never safe. A  good y ie ld er w il l  remain a 
good one but a bud-graft w hich  gives a lo w  yie ld  in 
its fourth or fifth year may im prove out of a ll know 
ledge during the next two years. (M r. Sum m ers here 
referred to a paper by M r. G rantham , then explain  
ed certain charts on the board.)

. * hese t a p in g  trials w ill continue to be necessary 
until w e ho/e some method of id en tify in g  the high 
>ie er at a puch earlier stage. T h e re  is pressing need 
or tfsearclj w ork on this point although T cannot say 

. that definite results are bound to accrue. I  have alw ays 
been of opinion {hat an intensive study of the system atic 
characters of H evea varieties and forms, com bined w ith  
an investigation of their latex characters, w ou ld  be the 

',nc o f a" ack an<i it w as of the greatest interest 
recently to read in the Press that H auser had laid the



tbundation o f such w o rk  b y  investigating the hereditary 
character of latex particles. I t  is to be hoped that 
H auser’s w o rk  w il l  stim ulate activity in research along 
the above lines in every  rubber research institution.*

C o m m o n  M is t a k e s .

“  W h ile  these difficulties o f testing clones are pre­
sent, it is som ewhat surprising to find that, in many 
plantation trials of bud-graftin g, the commonest 
mistakes, to be m ade are, first, losing all trace of the 
m other tree from  w h ich  the bud-wood came, and 
secondly, tryin g  out sim ultaneously too m any clones. 
T h e  am ount of m easuring, book-keeping, supervision 
and train ing of personnel involved in trying out four to 
six clones is, in m y opinion, as m uch as the ordinary 
Estate staff can undertake if  the results are to have the 
necessary reliab ility. P edigree bud-wood is lik ely  to 
be of considerable value in the future— m aterial o f un­
certain ancestry is 'w o rse  than useless, it is, positively 
dangerous w here a perennial crop is concerned.

“  A s  you know  the tendency in other rubber-pro- 
d u cin g  countries is to rely on a central, controlled E x ­
perim ent Station fo r the supply o f proved bud-wood. 
T h e  success o f this procedure is reflected b y the large 
quantities requisitioned by and supplied to estates. 
In d iv id u al estates are relieved of the responsibility and 
labour of tryin g  out clones for themselves and can rely 
on the h igh  q u ality  o f the m aterial supplied.

“ I t  has been shown beyond doubt fhat better yields 
can be obtained from  w ell-p ro ved  clones .'Kin from  trees 
grow n from  w h a t is com m only known as selected plant­
ation seed. (In  parenthesis T m ay rem ark that this 
seed is never selected in the genetical sense,tof the word 
so that the resulting trees must v a ry  in qu ality  to a very 
gre*t extent.) I  do not consider, how ever, that the best



method of tapping bud-grafted trees has yet been d e v e /  
loped. t As I mentioned ea rlier it has been shown be 

. yonri question that the y ie ld  falls  when the cut an 
proaches the union so that the obvious th in g  is to bcrfn 
topping at such a height that the most suitable period 
for bark renewal can be secured w ith o u t the necessity 
for the panel to reach the region near the union. w i j  
till, height should be remains to be w orked  out and of 
course theproblem  w .il be com plicated by the difficulty 
o f tapping above a height o f four feet. T h e  b est period 
for bark renewal also remains to be w orked out.

R e c ip r o c a l A c t io n .  

ureena?nralkh fnC ? f  bud-g raftil'g  Prob lem  w hich

a disturbance o f m nhn.,% s ja ir r  is  the union such 
adversely affected nr ha ti7  , m ust be
Of so increasing the v igou r of the i u ^ l  pr0Pert}' 
the latter is rarresDondin? the sc,on that y ie ld  o f 
ample grounds for silsnerri ^ y ln" cased ? T h e re  are 
it has been recognised th1^ S° m ' i j Inci o f ‘ n®uence f ° r 
m ay at times b es^ rp ris in alyd iff Z™™ a bud-ffraft 
A gain in a por/lation  o f  h L  < m  exP ectation. 
shows a high d e g re e  of „n , grafts the y ieM g en era lly

co n s id e rab le  f a c t i o n  is " I 0,™ ;'17' ,b u t n m v an d ^
are almost ctfrtainly not dn> f^ |? ered- S u ch variations 

J ,  due to s o C s t X t ,  °  h Z  arC Pr0bab'
generally  on unselected stocks h “  ■ buddinKs a re 
background a possible unkn e 15 alwaysP ° | g l e  unknown source o f variation.

have to s e l e c t 'a l i d ^ r o ^ ^ ’ 6 ‘ hat e-':cntuaI1y  w e may 
propagate ou r stocks as care fu lly  as



tV»r bud-wood. R esearch w o rk  in England h is  shown 
of recent years that in the case o f apple and p lu m  stocks 
this is v ita l to success, although again  I ou ght td recall 
th-j danger o f reasoning too clo sely  from  analogies. I  
have also noticed one or two possible cases of bud m uta­
tions or spots; w h ere the sudden variation  of a bud has 
produced a form  quite d istinct from  that of the mother 
and capable o f b eing m u ltip lie d  and retaining its new 
form . A  constant w atch  should be kept fo r these w hich 
m igh t perchance prove to be o f value.

“  In  conclusion it is freq uen tly asserted that bud- 
g ra ftin g  is b ut a tem porary m easure w h ich  w ill  become 
superfluous as soon as surplus of seed are available 
from  h igh -y ie ld in g  pure lines. I  think the up-to-date 
planter w i l l  alw ays find it  necessary to have the method 
at his com m and fo r  a v arie ty  of purposes and most cer­
tain ly until he is confident that the seed he is produ cing 
is pure and not contam inated by cross-fertilisation from  
n eigh b ou rin g lo w -y ie ld in g  trees. M oreover it must be 
rem em bered that selection and breeding w ork on a 
p erennial tree of unknown character like H evea must 
be a long and laborious proceeding. T h e  v iew  to be 
taken is a long one, and, w h ile  aw aitin g results, no one 
can afford to stand still. T h e  best means to hand at 
the present tim e must be used, that is, care fu l and cau­
tious application  of the b ud-graftin g  method.

“  M y  discourse on the present position of bud-graft­
in g  has, I  am afraid, been som ew hat lengthy and 
diffuse. I t  m ight have been summed up in the fo llo w ­
in g  sentences. B u d -graftin g  is a horticultu ral opera­
tion w h ich  has been applied w ith  a.'i encouraging 
m easure o f success to the vegetative p n p a g a tio n  of 
H evea. T h e  m axim um  benefit to the rubber-grow ing 
industry cannot, however, be obtained w i thout much 
fu rth er research directed towards the im pipvem ent of 
the m ethod itself and the testing o f the budded progeny. 
M u ch  of this w ork can only be carried out efficiently 
at a central experim ent station in the form  o f extensive 
trials under plantation conditions. T h e  large under­
takings w h ich  have achieved such a striking m easure of



success b y em ploying the m ethod ow e their success t j 
keeping these principles in the foregro un d.”

W h ile  bud-grafting has not yet passed out o f the 
experimental stage as regards its final operations, such 
as the tapping of budded trees and the testing o f their 
latex, the above thoughtful discourse o f  M r. Summers 
ought to convince the most sceptical p lanter that it has 
already shown results w hich  are d ecid ed ly  encouraging 
else the rubber research institutes o f the D u tch  East 
Indies, M alaya and C eylon  w ou ld  not persist fo r  years 
in their efforts. In consequence, i f  the scientific prin 
ciples which M r. Summers enunciates are borne in 
mrnd, properly conducted w o rk  011 b u d -g ra ftin g  ought 
to meet w ith greater success in course o f time.





C H A P T E R  V I I .

INTENSIVE RUBBER CULTURE.

T h e  E c o n o m ic  P ressure.

A lth o u gh  the demand for rubber has grown 
rap id ly  in recent times, the m arket tends to indicate 
that an increasing consumption must be accompanied 
bv a gradual low ering of the price level. It also ap­
pears that, if an increasing supply is restricted arb itrari­
ly, the, grow in g demand has a tendency to be switched 
off to some rubber substitute. In other words, the 
natural product cannot be used by an ever-widening 
circle  of consumers unless it comes w ell w ithin thei r 
reach. A t  least such i« the position at present, probably 
ow ing to a decline in the purchasing pow er of the w orld 
after the great W a r. T h is  is the economic pressure 
w hich  is being felt in alm ost every industry and rubber 
grow ers can find no escape from  it. In  truth it is the 
consciousness of grow in g com petition, w ithin and out­
side its own sphere, that has brought about a desire in 
the industry to im prove the produ ctivity of estates by 
the adoption of scientific methods. Those w ho are 
unable to foresee the future are lik e ly  to suffer in the 
im pending struggle. ,

Scientific methods must, however, be utilized  K> 
m eet certain definite econom ic requirements. A  
rubber plantation,”  explains a noted rubber I ™ ™ 1' 
“  represents an intensive culture w here every tree has an 
econom ic value. E ach  tree’s ch a w *® istics  as to 
rubber yields must be known, much as the records kept 
by a dairym an of the yields of his herd 
m ust be 'taken care of in d ivid u ally  » “ e k 'd  by 
disease. Its possibilities as a source of buds or seeds



for the artificial propagation of its kind must be known 
In short, the estate can no longer be regarded as a 
collective unit of so many trees g iv in g  a total yield 
o f so many pounds of rubber a y ea r; it is an orcha.d  
of individual trees where everything w h ich  science has 
discovered must be taken advantage o f to im prove the 
breed, the yield and the qu ality  o f rubber.” 1 Sound 
reasoning indicates, therefore, that the methods 
necessary for the im provem ent o f  rubber estates should 
be directed towards (a) an increase o f outturn, ( b ) a 
lessening o f disease, and (r )  a betterm ent o f quality. 
T h e  reasons for such a p o licy  are not fa r  to seek.

A  R eview  o f  M odern  R e s e a r c h .

Research workers explain that the y ie ld  o f rubber 
is something w hich depends d irectly  upon properties 
inherent in the tree itself, such as its m orphology, 
physiology, etc. In d irectly  the y ie ld  m ay be influenc­
ed by soil, clim ate and other factors in the environm ent, 
but little  can be done to im prove the y ie ld  beyond the 
tree’s specific capacity. H ence to raise the outturn, 
it is necessary to select and breed trees w h ich  have a 
h igh  capacity as an inherent characteristic.

Disease resistance is also an innate facu lty  of 
certain trees, though protection against ailm ents is 
often possible w ith tim ely care by the aid o f m ycology 
entomology, etc. Reports from  Sum atra go to show 
already that buddings from different m other trees 
indicate variable disease resistance. Such is the case 
w ith  most livin g things. As instances, w e know  that 
even members of she same fam ily  d isp la y  disease lia b i­
lity  diflerently, that H olstein cows are less susceptible 
to tuberculosis than Jerseys, that some varieties o f the 
same species am ong fru it trees are im m une to certain 
diseases w h ile  others are easy victim s to them. Because 

. ™ s im m unity to disease is inborn rather than acquired, 
those strains w hich display the resisting facu lty  are 
selected and propagated. So far in the selection of 
rubber trees fo r propagation this characteristic has been
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icgarded but perhaps not so much as the more im ­
portant one of h igher yields.

• R ega rd in g  variation in the quality of rubber, the 
problem  has not been investigated so far  in connection 
w ith  artificial propagation. S till it is well-know n that 
the latex of every tree in the same plantation is not the 
same in rubber content, colour, etc. T h is  fact is sup­
posed to be la rgely  responsible for the ‘ variability  ’ 
that is com plained of by technologists w ho in conse­
quence think that a standardization of quality  is 
desirable. B ut since these *differences are reduced by 
the practice o f  bu lk ing all latex, the problem  of 
m in im izing  variation in quality  is of m inor concern 
com paratively  and has been le ft alone for the present 
to aw ait future investigation.

O n the principles above referred  to, there are 
several systems by w h ich  the stock of plantation rubber 
may be im proved. T hese have been described as 
( i )  seed-selection, ( 2 )  the choice of seedling, ( 3 )  
vegetative propagation by bud-grafts, (4) artificial 
pollination, and (5) the em pirical m ethod of planting 

■ a large num ber of trees and selecting therefrom on test 
results. A l l  these systems are being experim ented 
upon w ith  v ary in g  results. In  a leading w orld  in­
dustry, progress can com e rapidly if  the experience of 
a ll w orkers is freely  circulated.

A p p a ren tly  the earliest experim ents on seed-selec- 
tion and b ud-grafting, as applied to the H evea, w ere 
begun about the year .9 .5  by M r. W . M  van H e  ten, 
scientist of the C ultu urtuin  (B otanical Statl011) a'  
B uitenzorg, Java, and M r. G . F. Bodde, M m g r r f  
the P asir W a rin gin  Estate, Java, in consultation w ith  
D r P. I. S. C ram er. It is reported that early in the 
last decade the w ide variation in the y ield  of rubber 
trees w as observed and the idea then emanated of deve­
lo p in g a better stock of the H evea by selection and 1: - 
production. V a n  H elten 's w o rk  stim ulated interest 
and the U nited States R ub b er Plantations, Inc. o f 
Sum atra (know n by the sym bol H .A .P .M . standing



for the H olland-Am erican  Plantation M aatschappi)/, 
follow ed in his footsteps w ith  selection w o rk  in 1917. 
A  report of the subsequent w ork  of the H .A .P .M . on 
bud-grafting has recently been published, w h ich  may 
be reproduced here.

T h e  S t o r y  o f  B u d d i n g .

“  T h e  superiority of the stock that was to be select­
ed and m ultiplied had to be established. T h is  part of 
the program  w as v ery  im portant. It w as attacked in 
two ways. First, they had to determ ine beyond doubt 
that a tree w hich was yie ld in g m ore than its neighbours, 
did this year after year because of its inherent nature. 
I f  it did, then that property could be expected to be 
reproduced in its offspring. A lso  they had to estab­
lish the converse, that a poor y ie ld er alw ays rem ained 
as such. T o  make this determ ination, the y ie ld  of 
every tree on a uniform  area o f 12J/2 acres was collected 
every day, and records o f the dry rubber from  each 
tree were made tw ice a month. T h ese  records, begun 
in M arch, 1917, have been continued to the present 
time. T h e  results of nine years’ records are grouped 
in T ab le  I.

T a b le  I.

N o. Average A ctu al

of Y ield  per T re e  in
Class. Trees. Lbs. per Y ear.

1 ■ 1 21.7
1 3 18.0
I 7 15-8
2 22 13-x
2 52 10.8
3 127 8.6
3 313 6.1
4 351 3-7
4 42 2.1

T o ta l trees— 918. A verage yie ld  of all trees 
= 5 .9  lbs. annually.



( “ F rom  this tabic w e note that the yield of the
best class is over three times the average yield. T h e 
distribution of the different classes is significant. On 
this p articu lar area, about 90 per cent, o f the trees gave 
a yield  of about 5 lbs. per year, as against the 10 per 
cent, g iv in g  an average yie ld  of about 16 lbs.

“ T h is  experim ent form ed the groundw ork of sub­
sequent research. T h e  next step was to survey the 
w h ole plantation for the purpose of confirm ing these 
prelim inary results and then fo r the selection of the 
superior trees. T o  facilitate  the w ork it was decided 
to m easure the yield  once a month for each tree. 
C ertain  sym bols w ere devised to correspond w ith 
various amounts. F o r exam ple, one dot w ould mean 
c cubic inches of la tex ; two dots, to  cubic inches and 
so on. T h e  tapper on the first o f each month would 
pour the latex from  the cup into a glass graduate 
m arked w ith  the symbols and record on the tree above 
the tapping surface the appropriate symbol, th is  
method w as first proved accurate enough by statistical 
calculation. In this’ fashion about 4,500,000 trees on
37,000 acres w ere  tested, m arked and classified fo r four 
consecutive years.

“ A fte r  the first year’ s m arking, they selected the 
highest yielders and indicated them by a_spec.a[symbol. 
T o  m ake a refinem ent on the method, all the h igh  
yielders w ere subsequently measured w ith  a special 
U rge  sized glass graduate and the yield r e c o r d ^  
T h e  results of the survey over i 7 fio o  acres after four 
years’ recording, are grouped 111 la jile  I t .

T a b le  II .

N o. P er Cent, of Average Y ield  in 

of T o ta l N o. lbs. D ry  Rub-



T h e  average yield  for 1921 for all trees was ± 
3 lbs. per year.

i; From  these superior classes they next chose 250 
o f the very best for perm anent record. T h ese  trees 
were tapped daily, the dry  rubber was w eigh ed  and 
recorded separately. It was found that the prem ier 
tree gave during 1924 a yie ld  of 55 lbs., and 52 lbs. 
the next year. Seventeen of these trees in 1924 and 21 
in 1925 gave a yield in excess of 30 lbs. Since all 
these trees w ere scattered in the ord inary plantations 
and w ere not favored by isolation to m ake their m axi­
mum development, the ordinary yields o f  30 to 54 lbs. 
are the more rem arkable. Perhaps it w ou ld  be ex ­
pecting too much to be able to reproduce an extensive 
area o f such extraordinarily h igh  yielders. A n d yet, 
w hy not?

T h e  B ud  G r a f t s .

“ T h e  basic selection h aving been perform ed, the 
very best trees having been singled out, the next thing 
to do was to bud-gra.ft by using buds from  these superior 
trees. 1 he first buddings on H .A .P .M . w ere m ade in 
August, 1918. Buds obtained from  m other trees w ere 
grafted on to seedlings in nursery beds. In N o vem b er 
tra-8 ten acres w ere planted up w ith  these buddings.'

hese same buddings w ere the first to be brought into 
tapping. S ixty o f the best developed w ere tapped 011 
M a y  2, 1922. A  few  days later tapping operations 
w ere also commenced on buddings at Pasir W a rin ein  
Estate in Java, fo llo w in g  the success o f these first 
buddings, la rger scale plantings exclusively w ith  bud­
dings w ere made in ,920 and 1921. Buddings alter­
nated w ith  selected seed w ere extensively planted in 
1921 and 1922. In these buddings, only m aterial from  
C lass I m other trees, recorded on the basic selection 
p ro gra m  of 1918, w ere used.

“ C onsidering the uncertainties o f the yie ld in g 
p o w er o f buddings, and the influence w hich  the root 
system  o f the stocks m ight exercise on the physiology



fvf the budding, it took courage and faith to plant exten­
sively w ith buddings. T h e  alternate budding and 
selected-seed plantings arc a reminder of the existing 
doubt. I f  the buddings failed, the selected seed could 
be relied upon to yield  as'good a return as by the old 
method.

B u d d in g s  arf. Tapped. 

a “  In speaking of buddings, w e w ill have to use the 
word clone. A  clone means the offspring of a single 
mother tree by vegetative reproduction as opposed to 
seeds w h ich  are b y sexual reproduction. It was ex­
pected that the inherent characteristics of the mother 
tree w ou ld  be reproduced in its offspring by the bud­
d ing operation. A  clone shows the fam ily trait. T h e  
yield  trait o f  the clone seems to be constant, as w ill be 
noted in T a b le  I I I .

T a b le  I I I .
Average Y ie ld  in lbs. per Tree per Year.

4th.j5th. 5th.-6th. 6th.-7th. 7th.-8th.

, Clone 

A  Good 

B  Good 

C  Good 

D  Fair 

E  Fair 

F  Poor 

G  Poor

pow er is to lie expected from  each clone, 
w e also are forced to note that a basic selection of clones 
is necessary. F rom  1921, the H . A .P .M . sta setou 1 
seed nurseries w ith  w id e r spacing than usual, bud 
grafted the seedlings, then forced the budding to deve 
lop, and when the buddings w ere about three year!! old 
they w ere  test tapped, A ll  subsequent budding 
that w as to be used fo r m ultiplication  of the best yield  
ers cam e from  those clones in the nurseries u h ich

Year. Year. Year. Year.

7-4 9.6 8.6

4-7 8-5 IX.O 1 1-4

3-9 6-7 11.2 10.6

2.2 3-8 6.5 7-8

3-2 5-7 7-6 7-4

1.2 2.2 3-1 3-6

1.2 2.1 3-3 4.2

v e  w e  con clu de a Constancy in y ie ld



recorded the highest yields. T est tapping is the o n l" 
means known at present to predict the quality o f a d on e 
with respect to yield.

“ Buds obtained from  the one-year-old shoots o f tlie 
clones selected in the nursery by test tap p in g  w ere 
found satisfactory for use as p lanting m aterial or for 
m ultiplication of such clones in the nurseries. And 
thus was established a method to get an unlim ited sup­
p ly  o f planting m aterial o f the best known y ie ld in g  
capacity— pedigreed stock, in other words. Since 
1923, H .A .P .M . has used about six selected clones 
for planting new areas. A s a m easure o f  safety, 
these six clones have been m ixed in any given  area. 
A s a further caution, the p o licy  is follow ed  o f inter- 
planting buddings w ith  seedlings grow n from  seeds 
derived from  superior clones.

I s  it  Sa f e  to  P l a n t  B udd ings A l o n e ?

" E xperience w ith buddings is too recent to ju stify  
broad conclusions and a fixed policy. T a p p in g  o f b ud­
dings has extended over four yoars only. N o th in g  is 
known so far as to bark renewal. C lones w il l  require 
carefu l observation over a long period. I t  has not bet 11 
all smooth sailing. It has been found that certain clones 
displayed particu lar weakness against disease; other 
clones showed a distorted renewal tapping surface w ith  
protuberances sim ilar to brown bast effects; other clones 
failed to show a gradual normal increase in yield  even 
d eclin ing m yield  in some instances. T hese illustration-;

e to prove that caution must be exercised in select 
ing the clones w hich w ill determ ine the final character 
o f the trees on the plantation. Sufficient progress, h ow ­
ever, has been made with buddings to w arrant the b elief 
that they offer a very satisfactory means of im proving 
the character o f rubber trees at present found 011 all 
plantations .11 the M id d le  East. T h e  method outlined 
above is a practical one that m ay be made use o f on 
present estates. 1 here are estates perhaps in British 
M alaya  w hich  could produce clones superior to those 
reported from  the United States R ubber Plantations 
I t m ay be possible to produce extraordinary yields from



T
yp

ical 
Scenes 

from 
the 

Firestone 
R

ubber 
P

lan
tations 

in 
L

iberia, 
A

frica.



ctones derived from  exceptional trees in the high 
plateau region o f the U p p e r  Am azon.

t “  P roved  clones are at present restricted to only a 
few estates. E ven w here they do exist they must be 
m ultiplied m any tim es for large scale opening. T o  
start from  the beginning takes time. A llow in g two 
years fo r basic selection o f m other trees, five or six years 
for dev&tepm ent of clones and test tapping, and two 
years fo r  m u ltip ly in g  the proved clones on a sufficiently 
iargfe scale means at least ten years. A  couple of years 
could be saved by not test tapping in the nurseries, leav­
ing the rejection to thinning operations in the field.

“ T h e re  are advocates of seedlings as a better bet. 
T h ey  cla im  that a seedling h aving its own root system 
w ill be better than a budding. T h e y  insist it is better 
to establish buddings in isolated areas. Then when 
these buddings develop, the seed derived from them as 
a result of se lf or cross-pollination from  the same clone 
w ill reproduce all the characteristics o f the mother tree. 
T hese contentions are quite plausible. T h ere  is room 
for both m ethods and doubtless both systems w ill be 
used to m utual advantage. One thing is certain the 
old h aphazard  m ethod of p lanting is no longer justifi­
able.” 1

I n v e s t ig a t io n s  in t o  H evea  L a te x .

D r. E . A . H auser, the em inent scientist w ho is in­
vestigating the physico-chem ical properties o f various 
latices, is reported to have made an interesting^ is 
coven'. “ In  his experim ents w ith  H eyea latex, r 
ports a lead in g  rubber journal, “  he found t h a t ^ o n g  
the particles contained in a sm all quantity there \ - 
globu le of p ecu lia r  shape. T h is  globule *n 
differed from  the g lo b u le  in another tree, u .
tree was grow n  from  seed of another tree, exan 
of the latex w ould show that the distinguishing particle 
of the o ffsp ring  w as identical w ith  that in 
from  the parent tree, consequently from



qualities o f the parent it w ould be possible to tell those 
o f the offspring at a v ery  early age. H e has discovered 
what seems to be a law, but a good deal o f  w o rk  has 
still to be done in this direction. Besides this a num aer 
of experiments have been conductcd to d iscover the 
production of latex w ithin the tree, a problem  of great 
importance as affecting tapping systems and the |jfe 
and grow th of the tree.” J T hese experim ents have still 
to be com pleted. W h ile  it w ould be unreasonable To 
expect on slender grounds the discovery o f  a natural 
law  connected w ith the inheriting propensity o r other­
wise o f latex particles, Dr. H auser hopes that results, 
w hich w ill grea tly  benefit rubber producers, w ill be 
attained eventually by his experim ents.

H auser’s w ork leads the w a y  to a valu ab le  line of 
research. H itherto attention has been chiefly  confined 
to the productive capacity of m other trees. T o  obtain 
the necessary bud-wood, such trees are selected as con-

T h e n V fte f 'n 6 h ish  . 5'lelds under all circum stances.
1 hen after propagation, the budded trees, at about the

hfrited  t'h?hearh ar€, ,tc5tcd 10 ascertain if  they h ave in-'
AJ1 thfs w ork c CaPaC' ty ° f  the m other trees-A ll this w ork is undertaken with the object o f selecting

o f q u a lity ' aVmg beSt y id d  in <5uantity  irrespectiv?

m ean ^ o f'h n d 16 VCff tativc Pm Pagation o f H evea by 
means of bu d -grafc, attention must also be directed 
to the quahtyof the latex from  these selected trees he

cu re .bC f0U" d *  P  »

p resent^dzy 'fd ari tations ™

tralized  by the great diversit of the tr a n d T
extensive m ingling of the latex. B ut in fu tu re S ta te s '



consisting o f bud-grafts from  a few  mother trees, a 
serious problem  m igh t arise in this connection. Should 
the product of one or more of the mother trees show 
any abnorm ality as to rate of cure, slope, tensile 
strength, etc., it is quite possible that the bud-grafts w ill 
repeat these weaknesses, w ith  the result that the entire 
plantation m ay y ie ld  rubber w ith  abnormal properties.

TcKifist the qu ality  of latex from  budded trees, 
Dr. O . de V rie s  and M r. W , Spoon conducted some 
experim ents at the R ub b er R esearch Station of Buiten- 
zorg, Java. T h e y  tapped six m other trees and some of 
their bud-grafts from  1924 to 1926. T h e  mothers were 
from  17 to 43 years old and the offspring from  6 to 7 
years of age. “  W h e n  the latex of the six trees was ex­
am ined,”  states the report, “ it was found that in the 
case of three trees the proportions of serum constituents 
and rubber content w ere not favourable, w hile  in the 
case of two trees, in clu d in g one of the preceding three, 
the. dry  rubber showed low  viscosity, low 
strength and h igh  slop e; that is, these trees yielded a 
poor grade o f rubber.” '!

“  B u d -grafts from  these trees,” continues the re­
port. “  w ere planted durin g 1918-1919- '1 apping tests
in connection w ith  this investigation w ere begun when 
the trees w ere  only six years old, but at that A f ­
fluence of the age of the trees was too P™ 1" 1" ™ , ' ■ 
results to be o f  m uch value. H ow ever, M lo m n g  
year these tests w ere  resumed and . t w a s  then found 
that the abnorm alities observed ,n the latex. of three 
m other trees, as described above, w ere app 
inherited by the offspring. O n the 
slow rate o f cu re  of one of the mother x ^
ed in the b ud-grafts, as w ell as the weakness.of the 
canized rubber in one instance and the „ rafts on
plasticity in two cases.” * T h e  number of 
w hich  these tests w ere  m ade is not S ‘ ve"> b n0
it -was not considerable, and so, the ^
means be regarded as conclusive. n a ’ ___



show that bud-grafts m ay inherit one or other abnor­
m ality from  their m other trees, and, ow in g  to this possi­
bility, there is need fo r much investigation on the 
quality of latex from  budded trees.

H evea  L a t e x  a n d  R a w  R u bb er .

T h ere  is room here fo r  the argum ent that even 
though tests have been made of latices from jeH fferect 
trees for many years, no proper rem edy has been found 
for ‘ variability.’ T h is  is quite true, but the reason fo r 
the failure is that no proper research has yet been m ade 
in this direction, as there was no pressing need for it 
ow ing ro the rough p ractice o f b u lk ing  all latex. H o w ­
ever w e cannot afford to get on in the old. w a y  m uch 
longer, and tins problem  must be tackled on the cultural 
sice both from  the quantitative and q u alitative  points of 
view. 1 eriodic tests o f latex and raw  rubber from  ex ­
isting estates m ust continue to be m ade w ith  a v ie w  to

T h 7 Sf n l l S° me nSuf° r thc bette™ e n t  o f q uality.
J he fo llow in g is the abstract o f a report o f the London

th“ ? 0r th e ? y lo n  R u b b tr

Institute, I^ n d on : ^atl° nS ° Ut at thc fm P erial

1n t e r e « r L ? nSideref  “  C e? ,on that w ou ld  be of

r lve s7 pies ° f “
from  tw enty-four estates and f n S  ^ e ,rcfore collected 
C om m ittee for exam ination T h l  t0 tllC London
to be applied to th™e s a m n lJ  ™ ° f  the tcsts
technical sub-committee in U n d n S K ? -  Cd by thc

• to exam ine the w h ole series for ■ lt Was decid cd
in g respects, each o, whlih it f  imot ^
m g  the suitability o f rubber fn " ^ rtan,ce >" “ nsider- 
poses: ( , )  P lasticity, ( a ) 1 ! ^  ™  1H' r'
tens.le strength o f a rubber-sulphur m ixin g™  g >



M e c h a n ic a l  p ro p e r t ie s  w h en  vu lcan ised  in  a m ix in g  
con ta in in g  z in c  oxide and diphenylguanidine, the la tter  

b e in g  an a c c e le r a to r  o f  vu lca n iza tio n .

“ T h e se  investigations,”  states the report, “ show 
that as regards p la sticity  the most uniform  type of these 
estate rubbers from  C eylon  is machine-dried blanket 
crepe, w h ich  is a product p eculiar to the colony. 
Sm okefrsheet is fa ir ly  soft on the w hole, but is variable. 
Air-dried crepe is frequently tougher than the other 
forms I t  appears, therefore, that the temperature of 
di ving is o f im portance in connection w ith  the plasti­
city of the rubber as received by the manufacturer, and 
that in the case o f sheet rubber, drying in smoke serves 
the useful purpose of m aking the rubber more easily 
worked in the factory.

“  I t  is presum ed from  the correlation between 
the results of p lasticity  and v u lcan izin g  tests, that rub­
ber from  coagulu m  w h ich  lias been allowed to mature 
is tougher than that from  coagulum  w hich  has been 
machined and dried q u ick ly . I f  this is the case, the 
extent to w h ich  the coagulum  has matured appears to 
be an im portant cause o f such v ariability  as occurs not 
only in respect o f v u lca n iz in g  properties, but also in 
respect o f p lastic  properties. T h e  vulcan izin g proper­
ties o f the sam ples, in a rubber-sulphur m ixing, are fair­
ly un ifo rm  and sim ilar in this respect to rubber from 
Java, but only the m achine-dried crepe satisfies the h ig 
standard o f u n ifo rm ity  desired by some manufacturers.

“  T h e  results obtained in a m ixing containing zinc 
oxide and an organ ic accelerator of vulcanization in 1 
cate that variations in v u lca n iz in g  and mechanica pr 
perties in this m ixin g are o f  no importance.

“  A  consideration o f the results recorded in this 
rep ort'su ggests  that fu rth er investigations w o u t  e 
desirable to determ ine ( i )  the cause of the varia _ 
p lasticity  o f smoked sheet, (2) the effect of 10 an 
dryin g on the p lasticity  and uniform ity of crepe, 13 
the effect o f different periods of matu ring the coagu um 
on the p lasticity  o f crepe and sheet, (4) the degree o



uniform ity w hich  i t is possible to obtain in p la sticity  ant* 
vulcan izin g properties when rubber is prepared under 
the most carefu lly  standardized conditions, and (5) the 
effect o f different proportions o f various com pounding 
ingredients on uniform ity.”  *

T h e  Spread  o f  S c ie n t if ic  M et h o d s . 

Intensive rubber culture first began in th e,D u tch  
h ast Indies, then spread to the M a la v  P eninsula and 
has now come to C eylon, though it is still conducted in 
then- regions on a small scale experim en tally  The 
D irector of A griculture, C eylon, in his adm inistration 
report for 1926, writes cheerily  that the R ub b er Re- 

Schem e continues to receive increasing support 
T h e acreage of members represents about 62 per 

cent, of the total rubber acreage in the C olo n y Con 
siderable attention has been drawn durin g the vear to

‘d e c Z 0 rtT h e °h bt S ' ^ n e  ’ Ubber "  » of
J uas demonstrated in the D u tch

H W  R R ° f  M essrs- C  E . A . D ias and
id ' ,  f ' /  Bcrtrand 10 w hat Jiad been accom plish-

l n  e t  n ^ ' entrC thL' a " el' t,0 ' , o f  C e y I ° »  ru b b er  p lan ters  on this question . T h e  p resen t p os it io n  has
been placed as clearly as possible before the industry 
and proposals have been form ulated by the Board 
of A g ricu ltu re  f o r a  forward o o lirv  T h !  „  ,
appear ,0 have received the s u w o r t o f  t h o f  Pr° P° Sali  
w ith  the industry and there " T d  b ‘ ^  S

w t e  z ' ? r y in a posit'011
v  tf  utu re ’ 8tePs m ust be taken  to oro-

de the necessary funds fo r the establishment of sperial 
E xperim ent Sta.ions for testing out m other trees and n

m im h ?  t nS ‘ hu SUpply of selec' ^  seed A  large num ber o f estates are now taking yield record-
tory to starting budding. ■ 4L S w ere a l t S e t o '
have bark exam ination of all trees in the possesion of

-the D epartm ent of A gricu ltu re , and certain of its f i t *
est y ie ld in g  trees w ere lopped to provide budwood for
b udding purposes; 4 , s feet of budwood of H enerat
god a N o . 2 tree w ere sold during the year. 1c-ncrat



F K O C R E S S  IN RU BBE R P R E P A R A T IO N

p r  I m p r o v e m e n t s  i n  T e ch n o lo g y .

R a p id  developm ents are taking place in the rubber 
industry, not only on the agricultu ral but the chemi­
cal a n d ’ m an u factu rin g sections, some of w hich call for 
investigation from  planters because their adoption by 
m anufacturers w ou ld  necessitate some changes in the 
factories of plantations. A  transition of this kind 
usually takes tim e to m aterialize. But, when the price 
of the rawr m aterial has a dow nward tendency, as in 
recent times despite sligh t fluctuations, progress in the 
economic methods of rubber preparation is likely  to 
keep pace m ore or less w ith  the decline in price.

E a r ly  in this decade the stabilization of price and 
the standardization of qu ality  w ere among the urgent 
problem s connected w ith  raw rubber, f  rice stability 
was sought by the Stevenson Schem e w ith  results which 
have show n at least some little  improvement. Quality 
standardization is also a problem  to w hich muchi atten­
tion has been given  for a lo n g time. In conseqi
the methods o f crude r u b b e r  preparation have been im­
proved  so as to avoid variation  in particu ar s , •
and to effect econom y in the cost of production, 
influence o f num erous factors, observe(two no c c 
nologists, “ such as that of the tree, ■condijions of soil, 
methods and periods of tapping, dilutio • - • 
the details o f  the coagulation, washing, } »
sm oking processes have b e e n  thoroughly m g »
not only in regard to their effect upon t e r • '
and tensile characteristics, but also on sue 1 p 
as p lasticity  and age in g .”

"  T h e  problem  to-day," they explain more: lucidly, 
“ is not that o f d iscovering the causes of variability,



but o f devising some practical scheme o f ap p ly in g  to, 
different estates the methods w hich are know n to lead 

.  to uniform ity o f properties in the final product. B ut 
let us suppose for the m oment that the p lanter is in-a 
position to overcom e the problem s of v a ria b ility  and 
asks the m anufacturer w h a f are the properties w h ich  he 
desires in his plantation rubber. A r e  w e yet in a 
position to m ake up our minds on the subject o f  uni for 
m ity of requirements? T h ere  are, o f o m rsd T ccrl i in 
desiderata, such as freedom  from contam ination with 
splinters, bark and grit, the absence o f  m assing in the 
packed rubber and the avoidance o f ‘ freez in g ,’ about 

u . w ould be general agreem ent. O n the 
other hand, there arc other im portant properties of 
raw rubber upon w hich  there does not seem to be anv 
general consensus of opinion. ** *  T h e  increase o f  fuel 
costs during recent years, how ever, has brought the 
questions o f plant m odernisation and better factory  lav- 
out to the forefront, and the engineering practice of 
the industry is undoubtedly now  u ndergoing a much- 
needed change for the better.” '

A p art from these aims, the planter has sought to 
provide the m anufacturer with the properties he desires 

o f n ™ i> " , ' S T  mat" ia '- ° f the P rcsent ^ n d a r d so f quality  fo r plantation rubber, it is stated on h ich

tahe fi’ T l  " l ' faC turers g e n e ra l ly  seem  to  a w a r i

and that ‘T  * “ T® •’ nm7' <5uick-™™8  produ ct,’ 
r  plast,c m b ber of m edium  cu rin g 

speed would be more suitable, for general use.’ Tn Z
shortcominp-1 * ' ’V "  P " f ! culilr ? rad«  w as not the onlv 

g. Jn addition to it certain processes w ere

P a ri, in 1927* International Rubber Exhibition held at

. >nd partly by 3Si * f ™ n p ™ d ' S ' f u 1',br 
the industry answers to the ch an tin g scene hv ,1,’ t l P 0 ®clence- 
chemical materials and mechanical methods A  f W *  r maehines-
to .how merely the chemic.l i m l ~ ,  T „  ‘ ‘Z  ‘“ T ”  b" *«• 
agents known as ‘ anti-oxidant*'
surrounding vulcanization, chemical devices knnJn , mod' fy  *he conditions 
ployed. In vulcanization itself, the use o f milnhT. accelerators’ are em-
the application o f a catalyst or neutral agent known a ? "  r i n i S b S o P  Uh l>>'



u n necessarily  p ro lo n g e d  and w a s te fu l m ethods charac­
terised  a lm o s t th c  e n tire  industry . T h ere  w a s ,p ro d i­
g a l i ty  in fu e l  c on su m p tio n  and cu lp a b le  thoughtlessness 
in 'th e  w as te  o f  e n e r g y  bo th  m anua l and m ech an ica l. 
T h e s e  p ro b lem s  h a ve  n o t y e t  b een  p ro p e r ly  solved.
In  recen t y ea rs , how ever, investigations conducted with 
la tex  h a ve  led to some marked technical progress w hich 
is f a r .  m o r e  fundam ental in character than the 
s ta n d a rd isa tio n  o f q u ality  or the economical prepara­
tion of c ru d e  rubber. T h is  progress foreshadows an 
ex ten sive  change in  rubber technology during the next 

fe w  years, as w il l  presently appear.

T h e  C h a n g i n g  P r a c t ic e .

In  the plantation factory, the present method of 
preparing raw  rubber is undergoing some necessary 
change. In  accord w ith  the old practice, the latex is 
coagulated by means o f acids and its rubber content 
(about a th ird  of the latex) is obtained like w hite dough 
in the form  know n as ‘ coagulu m .’ This last is then re­
moved from  the vats and run into sheets through 
machines the h ot rolls o f w'hich iron out its moisture. 
F in a lly  the sheets are dried in air, smoke or vacuum, 
and then m ade ready fo r shipment. In recent years, 
however, a b etter technique has been initiated by t 
preparation o f ‘ sprayed rubber.’ A fte r  t e atex is as 
sembled in the factory , it is filtered, and then a Pjeserv 
ative, n eg lig ib le  ch em ically , is added to it. •
ture is next rem oved from  the latex in the spray plan 
w here the la tex  is finally  transform ed T m S e s  
rubber by the process described below. I ' 
also the ch em ica lly  preserved latex i i * em g 
direct to the m anu facturers in steam-st p < -  
thc use o f such latex, especially  m the M a t u r e  o

tyres, has been found to " fp fr t
over the use o f sheet, crepe and <:> her rubbers, 
fro m  the econom y in price and labo

T h e re  are m any thousands of ®epap ^ nieriy  the
cotton in a standard 8-ply cord y  • •n(j08try  was
prevailin g  p ractice  in t h e ™ a™ ^  g im pjy
to b uild  up tyres on moulds, cores



but o f devising some practical schem e o f  a p p ly in g  to 
different estates the methods w hich  are know n to lead 
to uniform ity of properties in the final product. But 
let us suppose for the moment that the p lan ter is in-a 
position to overcom e the problem s o f v a r ia b ility  and 
asks the m anufacturer w hat are the properties w h ich  he 
desires in his plantation rubber. A re  w e yet in a 
position to make up our minds on the subject o f  unifor 
m ity of requirements? T h ere  are, o f c o u rsffce rta ir i' 
desiderata, such as freedom  from  contam ination with 
splinters, bark and grit, the absence o f m assing in the 

Pt -  £ [Ubber and tbe avo'dance o f ‘ fre e z in g ,’ about 
" h ic h  there would be general agreem ent. O n the 
other hand, there are other im portant properties of 
raw rubber upon w hich there does not seem to be any 
general consensus of opinion. * «  T h e  increase o f fuel 
costs during recent years, how ever, has brought the 
questions o f plant modernisation and better factory la y­
out to the forefront, and the engineering practice  of 
the industry „  undoubtedly now u ndergoing a m uch- 
needed change fo r the better.” *

ornviH eIh ^  a' mS’ thC P' anter has sought to
provide the m anufacturer w ith the properties he desires

of ou alitv  ^  T  ” a -CriaI- ° f the pre5ent of quality for plantation rubber, it is stated on high

the W V  ” an u fac [u rere  g e n e ra l ly  seem  to a w a fd

and I - f  ' ar  °  3 t0^ h ' <J“ id M o rin B  produ ct,’
soeerl wo: M P -lC R' b bcr o f m edium cu rin g
speed w ould be more suitable for general use ’ In the

shortcTimin^1 * ' "  5^ CuUr grades wa5 not the only shortcom ing. In addition to it certain processes w ere

chemical materials and mechanical methods. A  f  *  eH<,r m3cllines, 
ro show merely the chemical development T o  I Z  ' “ “ T ' !  may be cited 
agents known as ‘ anti-oxidants’ are u«ed T o  h „ u  S ife o f r«bber,
surrounding vulcanization, chemical device- !:,,nwn , Ur, ,h f conditions
ployed. In vulcanization itself, the use o f subh n r T  f CCeJ.erators' nre em- 
the application o f  a catalyst or neutral agent known . . u  . e . dls,p,’n« '1 with by

8 trmitroI-benzol.’



unnecessarily prolonged and w asteful methods charac­
terised alm ost the entire industry. T h ere  was, prodi­
gality  in fuel consum ption and culpable thoughtlessness 
in* the w aste o f  energy both manual and mechanical. 
These problem s h ave not yet been properly solved. 
In recent years, how ever, investigations conducted with 
latex have led  to some m arked technical progress which 
is fa r ,  m ore fundam ental in character than the 
standardization o f  q u ality  or the economical prepara­
tion of crude rubber. T h is  progress foreshadows an 
extensive change in rubber technology during the next 
few years, as w i l l  presently appear.

T h e  C h a n g in g  P r a ctic e .

In the plantation factory, the present method of 
preparing raw  rubber is undergoing some necessary 
change. In  accord w ith  the old  practice, the latex is 
coagulated b y  means o f acids and its rubber content 
(about a th ird  o f the la tex) is obtained like w hite dough 
in the form  know n as ‘ coagulu m .’ 1  his last is then re­
moved fro m  the vats and run into sheets through 
machines the hot rolls’  o f w h ich  iron out its moisture. 
F in a lly  the sheets are dried in air, smoke or vacuum, 
and then m ade ready fo r shipment. In recent years, 
however, a b etter technique has been initiated by the 
preparation o f 1 sprayed rubber.’ A fte r  the latex is as­
sembled in the factory , it is filtered, and then a presen 
ative, n eg lig ib le  ch em ically , is added to it 1 he mm - 
ture is next rem oved from  the latex in the spray plant 
where thc la tex  is finally  trans ormed into sprayea
ru b b e r  b y  th e  process described below. n .s
also the ch em ica lly  preserved latex is • ei g  ‘bc(.al|SC
direct to the m anufacturers in steam-ship , f
the use of such latex, especially  in
tyres, has been found to possess ^ d^ b" gart
over the use o f sheet, crepe and o
from  the econom y in price and labour 1 t

T h e re  are m any thousands of separa 

cotton in a standard 8-ply cord t; rc'. • J ustry  was 
p revailin g  practice  in th e  m anufactur g   ̂ s im ply  
to build  up tyres on m oulds, cores



coatings o f rubber w ere used between sheets o f fab ric  
and then cement, pressure and v u lca n iz in g  did the rest* 

. But cotton did not ‘ l i k e ’ the rubber and it becam e 
necessary to squeeze the rubber into the fabric. T h is  
was found possible because cotton ‘likes’ latex. A ccord - 
ingiy, in the m agnificent plants w here tvres are made 
a better technique has been adopted. T h ere  you find 
cotton cords run off spools through a bath o f latex.w hich 
permeates the liquid into every m icro sco p ic 'ca v itv  o f 
the cord. T h e  result is that there arc no cross threads, 
as m fabric, to w ork, create friction and cause internal' 
wear. T h e  new  system is natu rallv  a great im prove- 
ment in tyre m anufacture.

S p r a y e d  R u b b e r .
In addition to ‘sheet’ and ‘crep e’ rubbers, ‘sprayed’ 

rubber is beginning to find a market. T h e  last-named 
grade is being prepared by a process in w h ich  the latex 
is sprayed on to a drum  through hot air, so as to form  a 
mist of fine droplets. I t  claim s to possess a m ore even 
and regular layer than some of the other varieties as ? 
point in Its favour. A  defect o f.th is rubber, how ever, 
is said to be its hardness and the resistance it offers tn 
m illing.

M r. Ernest Hopkinson is reported to h ave first con­
ceived the idea o f  m aking sprayed rubber by atom izing 
atex nearly a decade ago. H is ‘ atom izer ’ introduces 

steel d 'e i  ‘ " V  n  cham ber >" w hich  a polished 
on the d- l i es at a Very high speed' T h e  l« e x  falls 
W h i r l e d  nff 15 aton’ ,zed by its rotation. I t  is then
o f n M v - r  ,  SP/ CC b y  t e m p e s t  a ,u i  ,h c  P ^ t i d c so f  rubber arc uried instantly at a suitable tem perature

on ceasP,ae"s'C'W h C" ' C liH<; 5n° W ™  hu«c trays niounted on casters. W hen withd rawn the trays contain spraved
rubber o f a pure and uniform  quality. T h is  rubber is
preferred  to sh e e t' or ‘ crepe ’ by many m anufacture

3 e gr g o o X grearer ^  v L io u s  ■ SSTo'?

P r e s e r v in g  L a t e x  w i t h  A m m o n i a .

o f B uitenzorg, w r i t ^ t * ^



PRESERVING LATEX W ITH AMMONIA. 99

(jo 2 7 , 17-18 ) explain  a method of preserving latex 
with am m onia. A n  abstract of their description ap­
pears in thc Journal of the Society of C hem ical In - >
Ju'stry. L on d on , 2J(/i N ov em ber, 1927, as follows'.—

“ T o  m aintain  la tex  in good condition in open 
tanks for 24 hours on thc plantation, the addition of 
a o 7  pen- cent, of anhyd rous ammonia is sufficient. 'I he 
decrease in alk a lin ity  observed earlier in stored latex 
preserved w ith  a sufficient proportion of ammonia is 
found to be due to loss by evaporation and not to any 
chem ical or b acterial action. I f  the proportion of 
ammonia, how ever, is insufficient, the bacterial de­
composition, w h ich  leads to coagulation, also leads to 
the form ation o f acids w h ich  cause a rapid decrease 
in the alkalin ity . Spontaneous coagulation in ammo­
niated latex  appears to be due to a decomposition of 
different type from  that in non-preserved latex, the 
clotting in the fo rm er case occurring at a low er degree 
of acidity. T h e  deposit w h ich  form s in freshly-ammo- 
niated latex  consists ‘  m ainly o f water, ammonium 
m agnesium phosphate and rubber, w ith  smaller pro­
portions o f other m ineral matter, protein, dirt, etc.

“  T h e  alteration  in the rate of vulcanisation of the 
rubber in preserved  latex  on storage is not accompamea 
by any corresponding change in the alkalinity or 1 
the nitrogen content o f the rubber; the viscosity and 
plasticity"rem ain alm ost constant and show a^decrra** 
only in old  am m oniated latex. Rubber r 
m ated latex shows norm al b ehaviour w « h  respect to a 
slight decrease in viscosity and plasticity on storage tn 
tensile strength and slope rem ain cons an , 
rate of vulcanisation  gra d u ally  decreases ‘ ,
proaches the v a lu e  fo r the control from  unp  ̂
latex. W ith  increase in the age ot the a _n(j
latex up to six months, the rate o f  v u lca n isa tio n  and

viscosity o f the rubber decrease w h ils  1 p 
is constant, and its condition remains goo t 

one-and-a-half years,”



T h e  U se  o f  F u n g ic id e s .
S ince the introduction of sprayed rubber, there

• hh n0t aPPea r, '°  be any other new  process in crude 
| # b e r  preparation, but in regard to certain rubbers 

s ligh t im provem ent in their cu rin g has taken p lace * 
1 bis consists m the use o f  some fun gicid e (disinfectant)

I ^ e n X '  the, groW*  o f m ouki> SP<« rust w hich  
lessen their value in the m arket. E ith er a little  o f the
fun gic.de is dissolved in the acid used for coagulation 
or aftei ro llin g  the sheets arc soaked in it fo r  a w h ile  
but the nature o f the fu n gicid e must be such as to have 

m b b ererSC '  0"  vulcan izin g  properties o f the

“  rh^A  g rc f  author” y  °n rubber chem istry thinks that 
the use of fungicides to prevent m ould d ev elo p in g  in 

plantation rubber, w hether sheet or crepe, is to be 
encouraged, always provided that such fungicid es have 
no appreciable influence on the v u lca n iz in g  properties 
o f the rubber. Substances o f this type are para nitro 
phenol, di-nitio-ortho-cresoi both o f w h ich  are effec 

o T k e d 'a fe  7 ™ ncentration- T hus, the sheets m ay be 

na^Vdv a little  n f  th V ”  ^ 'CCnt SoIutI0” ' A f e r -  

$ & & & & % ? £ £ &  
coloration due to fungicid e - t o / f n  any sllgh t
rubber, the colduri*? • ’ £ ,n case crepe
not v ery  p r o n o u n c e d . U C n t n o t , c e a ble although

broad
° Ir a -s  .Js before w  the ■ b a tm e n . •

•  u>' " ° r d  ‘ n m -  W r e lv  , , I”. ™ bb® “ dnW ogy, W

~  s  r  s. ?1 S W  S t e f f i  

by Dr-Tr^ z



H i g h  C o s t  o f  S m o k i n g  R u b b e r .
* T h e  sm oked sheet v arie ty  is produced a t,a  high 

expenditure— often  one ton of firewood being requir­
ed for every  185 lbs. of smoked sheet— although it is 
feared that there w il l  be a dearth of wood, available at a 
reasonable cost, in the not-distant future. “ There is a 
shortage o f firew ood fo r  sheet-smoking," remarks 
Dr. a  I ‘ Stevens, “  in m any districts in the Federated 
M alay  States and C eylo n , and this shortage is grow ing 
and w ill becom e m ore acute in the future. N ow , if 
sheet can be prevented from  becom ing m ouldy by thc 
use of a fu n gicid e, air-dried  sheet could be put on the 
m arket in  q uan tity  in p lace of the smoked sheet at 
present produced. I t  is, I  think, now generally admit­
ted that the sm oking is not beneficial, although it may 
be harm less in  respect to the vulcanising properties of 
thc rubber. C erta in  m anufacturers have even shown 
a preference for unsmoked sheet.’”  Probably there 
would still be the d ifficu lty  of preparing air-dried sheet 
w ithout artific ia l heat o f some kind in w et weather. 
H ere  it m ay be added t h a t 1 rust ’ is a thin brown film 
w h ich  form s on the surface o f smoked sheet and cannot 
be detected until the sheet is scratched or stretched. 
M ycologists point out that m ould, spot and rust are due 
d irectly  to fu n gi and b acteria (P em cilln n n , Aspergil­
lus, Sterigrriatocystis, etc.) the grow th ot w hich  isrei 
dered possible b y  the m oisture and im purities 

rubber.
M o u l d  P r e v e n t i o n .

A p p a re n tly  m ethods so far  e m p l o y e d l B P » g  
m ouldiness on crude rubber h ave not been at e n d e d >  
com plete success, although the a p p lica ftn , of d in n f i*  
ants both to thc latex and thc rubber aft p P
has been tried repeatedly. O ther practices a d o p te d

to lessen m ouldiness have been (a) per  ̂ a |]
fore p a ck in g  so as to insure the evap crepe,
moisture in the usual indentations on s e 
(b)  the use of bone-dry co n ta in er, and ( O ^ t ^  
d ry holds du rin g overagafl-ftBMttSftlt- D

by Dr. H. P. S tevrosW llie  Jmernauonal ,



precautions have been w h o lly  effective. In a ll these 
expedients, the theory was em phasized (not without 

.  reason) that the ch ief cause prom oting the grow th  of 
m ould is the presence o f moisture. F or instance “it 
was observed that crepe at P a ra— w h ich  usually either 
does not mould at all, ow in g  to its more thorough w ash­
ing, or is attacked to a m uch less extent than sheet- was 
Sound to develop m ould if  rolled up when m oist or if  
placed in a box of unseasoned boards.

Since the grow th o f m ould can scarcely  be p re­
vented in a damp clim ate, it is im perative to discover 
an effective rem edy fo r it. “  Som e recent research on 
this subject, states B u lletin  N o . 1380 (1926) o f the 
L 6 . !. Departm ent o f  A g ricu ltu re, “  has been m ade by 
Stevens (h e  addition of 1.8 gram s o f sodium  s ili­
con uo ride to 3,000 cubic centim eters o f  la tex  and ? 
grains to 3,000 cub ic centim eters of la tex  was used to 
prevent mould on smoked sheets. A ce tic  acid  in the 
proportion o f 1 to 1,200 w as used fo r  coagulation

sodium T erflVenff d hiS f0 m ier results’ findinK that 
s/hcofluorlde <“  the proportion o f ,.8  gram s to

3,000 cubic centimeters o f latex prevents all but the

p m  Edwa'rds m ° UW ° "  ^  ri‘ bber durinS  U' ^  
£ d  verffled s f e v f  P-enm e,ntedoWith the same chem ical 
s m o k l S 1 5 rCSuIts- Soaki,1S thc fle e ts  before 
d”  r e e " PS „ l UCteh reS,StanCl  t0 m ould ln «
fluoride and f“ r m t  ac1d ° 5  . ^  ° f  S° dium  s iiic°-
to have proved quite serviceable*. COaffula,lts’ seems

W o u l d  o n  J U w  R u b b e r

c u l t l r! . t f w  DhrS0  de V  *  4 ' * *  R M ' r'
the fo llo w in g  p o i n t s n ™ p [ o  0n " ! f nZO,rZ’ urS es 
I a ted grow th o f mnnlH ™  P ro*°ng.ed and stimu- 

. '4: for sevtal yTarfcausesT„Sm;,kt',d,Sh“ t rubb-’

“ g ” d Propert/^
* Set the Bulletin of the R G  A  u — ----------- ------- -----

; ' a«i®»i»r, ,i»s »„d Dra„ b„ , ,SJ—



com position, but continuous mould grow th  for five 
years, accom panied by a loss of oyer 30 per■ ccn ., 
causes depreciation in viscosity, slope and tensile _ 
strength, and a decrease in the rate of vulcanisation. 
T h e  nitrogen content of various samples indicates that 
the nitrogenous constituents are not consumed b y  thc 

m ould. ” 5
A  G ood M o u ld  P r e v e n t iv e .

R e fe rrin g  to paranitrophenol, D r. H . P. Stevens 
w r i t e s  as fo llow s: “  T h is  substance has been found
very effective as a m ould preventive and has no dele­
terious action on the rubber. Paranitrophenol p r ™  > 
m ould and rust form ing on sheet rubber and spots n 
crepe rubber. T h e  freshly rolled sheets can be (1) 
soaked in a solution of paran.tropheno 1in 
paranitrophenol m ay be (2) dissolved m the d . l u t a n d  
used fo r coagulation. F or crepe rubber the latter 
m ethod is m ore suitable. G ru d e p a r a m t r o ^ n ° l  i n ­
sists o f a dull yello w  pow der w hich  is not very casi^  
dissolved. T h e re  is usually a sm all amount of 
w h ich  settles to the bottom of the vessel P 1™ 1* 
tim e must be given  for dissolving the substance. T h e  
s o T u t Z  should be run or poured off from  any sed,- 
m c n t  c  'r e  m ust be taken that undissolved particles 
do not get into the latex as d a r k  coloured speckss w ill 
result F o r  this reason the soaking process is safer to 
u s e  T h e  second process has the a d v a n t a g e  tha the 
w h ole  o f thc rubber is u niform ly treated and w ill  be 
satisfactory if  reasonable care is = ed to prevent 
undissolved particles getting into the latex.

T h f  f° rmas ‘  “ ,,o0w stre(O ni
H .  Cp°e cent solution is prepared by d is s o lv in g ^

proxim ately j/ 4  <>«• i"  f  °  J bbe r f o r

3 ^ Sf0rW i t ,np ia ff it io p h e n o i a°t , dollar p e r ^ t h c

V) % ! nitfopheno1



and 5 ozs. o f acetic acid are dissolved in 10 gallons of 
w ater and the m ixture used to coagulate 30 gallons o"f 
latex standardised at 143 lbs. per gallon dry  rubber 
content. W ith  paranitrophenol at 1 d o lla r  per lb  the 
cost o f rile preventive is .18 cent per lb. o f rubber. 
Sodium  sulphite and sodium  bisulphite m ay be used 
as customary. N o te .— Paranitrophenol must not be 
dissolved tn the n'ater used for d ilu ting the latex

D ir e c t  U se  o f  L a te x  b y  M a n u f a c t u r e r s .

T h e  present method o f m arketing ra w  rubber 
except in the case of v ery  few  estates w hich  d isp o -- of 
their produce m the form  o f latex, is in the shape of 
sheet, crepe and sprayed rubbers w id io u t any scientific 
measurement o f actual rubber contents. B u t w h a t the 
m anufacturer requires is rubber in the purest form  
practicable irrespective,of appearance, and the problem  
is to extract this from  the latex in the cheapest manner 
possible. Since th.s desideratum  can h ard ly  be attain­
ed, under existing conditions the use o f latex w ou ld  be 
the  most econom ical. H ence a m arked tendency o f  the 
day is the direct use o f this product fo r  certain kinds of

o rire  o f ^ r U ? effec,in£ an econom y in the
cost o f > fa"  f aterlal a!)" 'el1 as a reduction in the 
T i  „■ m anufacture. Progress w ith  this idea is 
thVort, 1 i ^ ^ o l m e s - t h e  one m echanical and 
the other electrical. In the form er the la tex  stabilized 
and preferably  concentrated is m ixed w ith  suitable in-

nmH1Cn, 50 S ’ 1  r rcmov;l1 o f the moisture, a solid 
product results w hich  is capable o f b eing vulcanized  
b y one o f the ordinary processes. S  vu lcanized

n t I "  rf cent y,ears innum erable devices have been 
patented to introduce methods fo r the d irect use of latex 
by m anufacturers, and many o f them are b ein g ex p eri­
mented w ith  111 the concerned sections of the industry 
A m ong these patents, only a few  have so r 
com m ercial success resulting from definite m erits an 
p red ated  by planters and m anufacturers w ho required

6 The Bulletin  o f the Rubber Growers’ r  j  T
1927. 8 association, London, December,
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"them T h e y  are p rim arily  designed to economise time 
and labour. O f  these devices the most prom inent may 

now be described.

T h e  V u l t e x  P rocess, 

a  few  years ago D r. P. S ch id ro w itz  devised a 
„  <or the d irect vu lcanization  of uncoagulated

f e & e a s w s S H s

of certain  types of rubber goci , inventjon seems

tain ing at least S3 per cent, of caoutchouc.

V  U LOAN ISATION OF CONCENTRATED LATEX

W ritin g  on this » '  %
^ o s .O r . P . S c h i d r o w i t ^ p l a ^ *  . i n  ^
of concentrated latex in . , uced before ,he con-
vulcanising agents may b , T h e  presence of
centration operation or A d v a n ta g e o u s ,
an a lk a li and o f a p r o te a i g  v u icanisation may
B y the use o f suitable accelcrat , sation at

be effected b elo w  i°o  , aIthoug 0ducts are of 
h igh er te m p e ra U ire s is p o  ' d iluted to form  vu l- 

S e ^ o ^ f  > »  J jd d  vulcanised rubber 

of attractive m echanical quality. __ __ ^

1  t s S 3 * * * »  « - * *  ■* A^ “ ' ■**



T h e  R evertex  P rocess.

D r. E . A . H auser, w ritin g  in K m ts c h u k  (1027, 
■ 2-16), explains (he above new  process o f  la tex  concen­

tration. A n  abstract o f his description appears in the 
Journal o f the Society o f C hem ical Industry, London, 
4th M arch, 1927, as fo llo w s:—

“ R evertex is obtained by the concentration of
latex by evaporation together w ith  an alkalin e pro
tective colloid in an externally  heated rotating drum
inside w hich  a freely rotating ro ller ensures thorough
m ixing. The pasty product, w h ich  contains o n ly  20-
30 per cent, of water, can be re-diluted fo r any purpose
needing latex, and in this form  can be vulcanised like
ordinary latex. V ulcanised liquid latex also can be
concentrated by the revertex process, and hom ogeneous
m ixtures suitable for the m anufacture o f ‘ d ip p e d ’
goods or unmasticated vulcanised sheet rubber can be
obtained from  it by incorporating fillers, p re fera b ly  as
colloidal suspensions. C om pounding o f revertex can
conveniently be effected in a 'm e ch a n ica l kneading
m achine into w h ich  the powders are introduced through

th e ™ t r VC' T ter a,ls0 bcing E d u c e d  n ccessa ^ ;
on a n-iir f h “ T lat,on and dr>’ing m ay be effected 
on a p air o f heated friction rolls, the final m illin g  b eing

n S d  °eVmT h r°" S- If a COntCnt 0f Ca rbo'' bla*f  exceeding 20 p er cent, (on the rubber)
furth er quantities up to a total o f 200 per cent or m ore

t e "  n i i S u r e s " ,h e d t y i , ,g ° P e ™ i™ - R ever- 

& & & & & & £ &  

W o r k in g  of t h e  R evertex  P rocess.

by the I M S 1 °hf  la t«  concentration
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( To fnce p. 107 ).

T h e  Revertex Process.

New stationary models o f machines used in the above process.



T h e  method em ployed in the aforesaid patent is 
briefly  described as follow s by the patentees in Cow - 
merer R eport, :■>— t h e  latex, w h ich  is collected in the _ 
early m orning by coolies, is brought to the plantation 
factory, w here it is first freed from  any coagulants, 
and is’ then placed in la rge  vessels w ith  a P « aervat.ve  
reagent o f latex. I t  remains m these vessels until the 
apparatus fo r  evaporation is available. Just before 
the la tex  is put into this special m achine the protective 
colloids, w h ich  are made after secret form ulas of the 
K rause D ry in g  P lan t (L td .) ,  are added to it.

T h e  evaporation m achine consists in p rincip le of a 
targe  rotating cylin der w ith  double walls. H ot-w ater 
is entered constantly at one side of »
the intervening space form ed between the hvo w alls  
and flows off a . the other side. T h e  w ater then pas es 
through a hot-w ater heater, using oil as fuel, and is 
turned to the machine, thereby achieving a ™ ntinuou 
flow  of hot-w ater through the w a lls  of the rotati g  
cylinder. W ith in  the 'inner w a ll of the hollow c? !l" d 
a small solid cylin d rica l roller rests, w h i c h  is not at­
tached in any w a y  to the outer one^ T h u  is p u tm  
rotation through the m ovem ent o f the hoH ow cylinae-r 
and forces a thin coating of the latex, 1 * »
the bottom  of the h ollo w  container, along 
w alls, thereby causing evaporation. A fte r  ea  ̂
tion of the container it again d ip . into the latex bath 

solution. T h e  inner roller

thorough m ixing. "  °to M even t the form ation of a 
w h irh  form , as w e ll as t p , r?w h ich  form , as w e n  as H ”  h  w alIs, a 

current o ^ c o h T a it  Is  fo fced ^ h  rough the apparatus by

w h ich  form , as w  
skin on the th: 
current of cold 
means o f a fan.

T h is  evaporation process is “ " V h ic h
original latex adopts a paste-like consistency,

, w , ^  1 Z
Department of Commerce.



occurs when its water content has been reduced by from  
20 to 30 per cent. T he machinery is then stopped, and 
the material is drawn into vessels by means o f a d is­
charging piece attached to the lid of the machine. 
A fter it is cooled, the revertex, as it is now called, is 
fitted into simple Venesta cases coated w ith  a thin 
paraffin layer, being then ready for shipment.^ It is 
claimed that the price of the apparatus em ployed in the 
revertex process is low  in comparison w ith  the cost of 
the machinery used in the production of crepe, smoked 
sheet or sprayed rubber. Tt is further stated that the 
expenses connected with its preparation are com petitive 
with the costs of producing crude rubber in the common 
forms of sheet or crepe.

Dr. Hauser visited M alaya last autumn (1927) 
prim arily in connection with die ‘ revertex process.’ 
Latex treated by this method is being manufactured on 
a commercial scale at die M erlim au Estate, M alacca. 
Dr. Hauser went there to give the finishing touches to 
the process and to show that it Was as sim ple and fool 
proof as possible.

L atex  Ut il iz a t io n  b y  E le ct r icit y .
T h e direct use of latex in the m anufacture of 

certain kinds of goods is sought with the aid o f e lectri­
city by a process known as ‘ the electro-deposition of 
rubber. 1  his process is based upon the discovery that 
' particles of rubber in a water suspension have a n ega­
tive charge and under the influence of an electric 
current, travel.to  the positive Dole or nnndp

United Kingdom.



T h e  E lectro- D eposition  of  R u bber .

' T h e  undernoted description of the 1

Association of London, A ugust 192,.
"W h en  very fin e ly -d iv id e d  su bstances are  stirred in

rubber latex. S d .  particle
in w ater are e lectrical y  ■ g > h positiVC

S ^ f f S W U  because 

the particles are negatively cha.ged.

“ I f  a current of electricity  is passed through water 

h avin g sm all particles ^ ^ “ J ^ a v d l i n g  through 
the particles are set 1 ^  ^  ^  electrodes, that
the liq u id  are: d ep o sgid  her m aterial
is on the rods ° f  rrietal, carDon,w h .ch ^  

im m ersed m the liq u id , I f  ^  charge on
current enters and leaves th q ' k le 5  move t0 the

anode and hence the Anode Process.

“ T h e  phenomenon of Pa“ 'c^  ^0°Xiredn w ith ne°lec- 
as electrophoresis muS used fof  electroplating.
trolysis, the basis o f the: procra cyanlde,
In  the latter case the ^  ‘ an“ Q"  ,  0'r pf ns 0f molecules,
is split up in solution a'nd t ^ appears to happen
carry the electric  c" e j j & u l e ,  e.g., silver 
is a breaking-dow n “ ™ e . T osited as such. T hese • 
cyanide, the s ilv er b em g p he relatlVely

ioyn8 are v ery  sm all finest clay suspen­
s e  particles of w h ich  latex ^  even

S l S ' w i t j r —  U  or at lea s t  w „ h  the



ultra-microscope, w hile molecules and ions are fa r  
beyond the reach of any m agnifying apparatus. 
Indeed,* this is obvious, for they are the ultim ate

• particles (except for the electrons) of w hich  all m atter 
is built up.

“T o revert to our suspensions— the process o f  e lec­
trophoresis has been used for various purposes, 
instance the purification of clays— the coarse particles* 
settle out and the fine are deposited on the electrode. 
So fine are these particles that the clay is prescribed for 
dyspepsia and other complaints. It is not therefore 
strange to find that the awakening interest in rubber 
latex led to electrophoresis experiments, and it appears 
that Sheppard and Eberlin, in the U .S .A ., and 
Dr. Paul Klein, in H ungary, worked sim ultaneously 
on the problem of adapting this principle to the m anu­
facture of rubber goods.

“ Rubber is a non-conductor of electricity  and it 
might be imagined that once a film was deposited on 
the anode the current would cease to pass and no m ore 
rubber would be deposited. T h is  in fact, can happen, 
but by adjusting the current voltage and density the film 
is so porous with interstices filled with w ater that the 
current continues to pass and the deposit m ay be in ­
creased in thickness almost indefinitely. A  direct 
current of 30 to 50 volts is used and the current density 
may be varied considerably, but usually is o f the or'dc'r 
of 10th to i - i 3th r^ p . per sq. in. By reversing the 
diiectjon of the current the film deposited is again dis- 
ptrscd as latex garticles in the liquid, w hich shows how 
loose .s the aggregation of latex particles form in g the

la.Tx c * T i V  apPear t0 resem ble a latex cream than a solid lump of coagulum It is not
however, sufficient to deposit a layer of latex p article^

• ™ “ iati0D a,"d rem° Va' ° ( * e P|ndsture 
fore requires curing Un™ Ic“ IMd ™ b^ r  and therc-



sulphur and the other usual ingredients. As sulphur 
forms a negative suspension, it passes to the ano/3e w ith  
the latex particles, and the m ixed particles of rubber  ̂
and sulphur are deposited. O n the other hand certain 
fillers, p articu la rly  m etallic oxides, tend to take a posi­
tive charge and may even cause coagulation of the latex 
through neutralization of charges. These difficulties 
.areTiot insuperable— the particle charge may be pro­
tected, the suspension stabilized and even the charge on 
the particles altered in sign to —- charge, or the 
reverse), but it w ould lead too fa r  to discuss these tech­
nical difficulties in detail. A nother problem  arises 
ow in g  to the tendency of the electric current to electro- 
ly ze  the aqueous liquid and dissipate part of its energy 
in the liberation of gases at the electrodes. T h is  results 
in a porous product, to avoid w hich  D r. K lein  has 
patented an ingenious modification of the process by 
w h ich  the anode is kept separate from  the surface on 
w h ich  the rubber is deposited, the latter consisting of 
a porous non-conducting diaphragm  surrounding the 
anode.

“ T h e  anode or the diaphragm  may be made to move 
so that a continuous film  of rubber is deposited, and 
there are obviously many possibilities of m odifying the 
process to produce various results. 1 he deposit of 
rubber takes the exact shape or form  of the anode or 
porous surface on w h ich  it is deposited. I  he electrode 
must not be regarded as taking the place of the moulds 
at present used in rubber m anufacture. T h e y  more 
resem ble a m andrel on w h ich  rubber is w rapped in the 
m anufacture o f rubber tubes. Presum ably the rubber 
com pound deposited w ill  be ‘ open cured. 1 his w ill 
be suitable for m any articles, such as m otor inner tubes, 
w h ich  do not need to possess a v ery  well-defined, clean 
cut or patterned surface. I t  w ould also appear tha 
great advantages w ould result by the substitution ot vul- 
canized fo r raw  latex. The articles produced would 
then require d ryin g  only and no subsequent v u lcan iza­
tion. A lte rn a tiv e ly  w ith  raw latex accelerators can be 
deposited w ith  the other ingredients and as there is no 
m cchanical treatm ent necessary to incorporate them



with the rubber, (here is no danger of scorching, and 
very rapid vulcanizing products can be obtained.

“ T he process is not limited to the use of rubber latex. 
Artificial suspensions o f rubber can be used, and o f re­
claimed rubber. This is claim ed to have certain ad­
vantages, particularly where it is desired to ‘ plate 1 an 
article with rubber; that is, to produce a firm ly afttier- 
ing coating. A t  present this presents some difficulty,*' 
as generally the rubber deposit comes aw ay readily 
from the anode. It is found best to give die article to 
be coated a prelim inary zinc coat by ga lv an iz in g  or 
electroplating in the ordinary manner.

“  A  point I  have not seen referred to relates to the 
shrinkage of the rubber coat during drying. T h is  must 
make it difficult to preserve the outer shape or form  of 
the article and consequently the use o f moulds for v u l­
canizing may still be necessary for the m ajority of 
rubber goods, even when the rubber is deposited e lectri­
cally. T h e amount of current required is small, p ro ­
portionately much less than that required for electro­
plating, and consequently the cost is not heavy in this 
regard. Another good point is the absence o f any need 
for m illing or m echanically treating die raw rubber 
which results in improved physical properties as con­
trasted with goods made by the ordinary process. T h is  
consideration applies, however, to any process in w hich 
oOods are built up direct from latex, raw or vulcanized, 
i t  explains the b etyr  physical properties o f articles 
made from vulcanized latex.

m ,*," h ° k! d ifJbro«dly. Anode Process provides a 
f° r N 'W 'n g  up rubber goods direct from latex

— I I S  
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P o s i t i o n  o f  L a t e x  U t i l i z a t i o n .

So far the direct use of latex by m anufacturers is 
not considerable as com pared w ith  the use of sheet, 
crepe and sprayed rubbers. D u rin g  1926 the raw 
rubber exported from  the F .M .S . was 160,213 tons 
including 2,059,655 gallons equivalent to only 3,218 
tCFC-qf latex (B u lletin  of R .G .A ., Ju ly  1927) • 
oxport'o f latex is on the increase steadily at least from  
M alaya. From  this country the export in 1923 was 
73,757 gallons, in 1924 it was 714,617 gallons, in 1925 
it was 2,315,439 gallons and in 1926 it was 2,087,845 
gallons. T h ese  figures indicate that the export of 
rubber and latex from  M alaya  in 1926 was in the ratio 
of about 98 per cent, and 2 per cent, respectively— a 
circum stance w hich  signifies that the use o f latex in the 
rubber m anufacture is still in the incipient stage.

T h e re  can be no question, however, that both the 
preparation o f raw rubber in the plantation and the pre­
lim in ary stages in the rubber goods factory are at pre­
sent characterized by processes w hich  are cumbrous 
or superfluous at least fo r certain kinds of goods. I f  in 
the m anufacture of these articles, the direct use of latex 
(a lon g m echanical and electrical lines) can be brought 
about in the near future, a w ond erful progress w ill be 
attained in the entire industry. T h ese  processes w ill 
doubtless dispense w ith  a certain amount of plant, 
pow er and labour both in the rubber plantation and in 
the rubber factory, but the change w ill probably begin 
w ith  the m anufacture of m ostly ‘ pure gum  articles. 
In the near future it can h ard ly  extend to a ll classes of 
rubber goods, unless some unexpected^circum stances 
arise. Such changes in the industrial sphere are usual­
ly  evolu tion ary— not revolutionary— because they de­
pend not m erely on the genius of the inventor 
but upon various econom ic conditions w h ich  canno 
be altered all in a day. I t  is h igh  time, however, for 
the p lan ter to be prepared fo r the com ing transition.



TH E W O R LD ’S RUBBER SO U R CE S

F e d e r ate d  M a l a y  S t a t e s .

T h e F. M . S. situated in the M a la y  Peninsula 
consist of the States of Perak, Selangor, N e g ri Sem bi- 
lan and Pehang under the British C olo n ial G overn ­
ment. T h e area of these states is 27,506 sq. m iles w ith  
a population of 1,324,890 in 1921. T h e  chief towns are 
Kuala Lumpur, w ith a population of 80,356 and Ipoh 
with a  population of 36,872. T h e  F. M . S. at present 
form the largest rubber producing country in the w orld. 
In 1926 the total area in rubber estates (o f 100 acres and 
over) was roughly 1,650,000 acres, of w hich  about
1,250,000 acres w ere actually under rubber cultivation. 
These states have 1,073 niiles of railways, 2,537 m iles 
of metalled roads, 150 miles o f unm etalled roads and
1,877 miles of bridle paths.

UNFEQfcRATED M ALAY STATES.

1 hese states, also in M alaya, are m ade up of 
J oho re, Kedah, Perils, Kelantan and Trenganu.

St r a it s  S e t t l e m e n t s .

These settlements, also in the M alay  Peninsula,

m T '  u P rovinces of W ellesley, D indings,
Malacca, Penang and Singapore. T h e ir  total area is

™  and their P °Pu'ation in ,925 was
V \ T Pltal ls£S 'nSaP °re w i*  a population

mentt in L n  rUbb° r CStatCS in the6e scttle'ments in 1920 was 273,353 acres.



T h e  C l i m a t e  o f  M a l a y a .

A cco rd in g  to the M anual of Statistics issued by the 
F . M . S. G overnm ent “  the clim ate of the Federated 
M a la y  States is v ery  uniform  and can be described in 
general terms as hot and moist. T h e  annual rainfall, 
except in places close to the mountain ranges, is about
oo inches. * * * T h e re  is no w ell-m arked dry season.

T ally  speaking Ju ly  is the driest month, but has 
seldom  a less rain fa ll than 3J/2 inches. T h e  wettest 
season is from  O ctob er to D ecem ber and there is another 
w et season of sligh tly  less degree during M arch  and 
A p r il.  R ain rarely falls  before 11 a.m., so that 6 hours 
o f outdoor w ork  can generally be depended upon all the 
yea r round.

“ T h e  average m axim um  tem perature, occurring b e­
tween noon and 3 p.m., is in the low country just under 
90°, and the average m inim um  occurring before sunrise 
is just over 70°. T h e  general mean tem perature is 
about 8o°. T h ere  is very little  change in the mean 
m onthly tem perature during the year, the average of 
ten years’ readings in JT a ip in g  exhibiting a difference 
o f  on ly 3.20 between the mean tem perature of M ay, the 
hottest, and o f D ecem ber, the coldest, month of the year. 
T h e  variation of tem perature w ith the altitude m ay be 
taken rou ghly as a decrease of 3° for every 1,000 feet 
increase o f altitude.”  T h e  hum idity ranges f  rom 69 to 
94 per cent. O f  course, c lim atic conditions are very 
sim ilar to the above in the w hole o f M alaya.

' %
S t a n d a r d  P r o d u c t io n  o f  M a l a y a .

In  1926 the standard rubber production of the 
M alayan  restriction area was as fo llow s:—

Tons.

Federated Malay States
Johore
Kedah
Kelantan
T rengan u  (roughly) 
Straits Settlements

7,220
1,500

36,805



D u t c h  E a s t  I n d ie s .
These possessions, situated in the Indian A r c h i­

pelago, consist of Sumatra with its adjacent islands, 
Java', South and East Borneo, Celebes and some sm aller 

, surrounding islands. T h e total area of the group is 
'34,78? sq. miles and its population 49,848,000 ap p ro x i­
mately. T h e  chief ports and towns are Batavia, 
Semarang, Sourabava, Padang, Palem bang and MlTeaSy'' 
sar. T he climate is not quite the same throughout the 
islands owing to the high mountains (occasionally 
volcanic) which intersect them in various directions. 
A  high degree of hum idity is generally present in the 
atmosphere, but the. variation in tem perature is small, 
apart from differences caused by altitude. U su ally  the 
temperature declines by about V20 for every rise o f 100 
metres in elevation. Thus, besides a m axim um  tem ­
perature of 35°C. during the day in the plains, som e­
times a minimum night temperature o f a few  degrees 
below freezing point occurs on the h igher peaks. In 
Batavia the mean temperature during the day is 26°C. 
In that part of the archipelago situated on the south o f 
the equator, the S-E. monsoon blows from  A p r il  to 
October i.e., the dry season) and the N .-W . monsoon 
blows from October to A p ril [i.e., the w et season), 
w hile north e f  the equator, the S.-W . monsoon blow's 
from A pril to October and the N .-E . monsoon from  
October to A pril. T h e annual rainfall is above 3,000 
millimetres in a great part of the high mountainous 
regions there bein^ about 250 rainv days in the year 
round about Buite;Tzorg.

S t a t is t ic s  o f  P r o d u c t io n .
R a t io n a l  Association for R ubber and 

£ thir?,u,t" atl0ns >,n tIle Netherlands East Indies, in

European estates

P,S / ra ' Productive Are,.
Java . . > Acres.

O u te r  T errito rie s  ! :  3 l 8 ’7 ? 8
579,428 433.U5



, T h e  area planted to rubber in the O uter T e r r i­
tories is divided as b elo w :—

Planted Area. Productive Area.
Acres. Acres.

East Coast Sumatra 423,867 331,485
Achecn and Dependencies 42,887 31,223
Tapanoeli 19,147 14.495
W est Coast o f Sumatra 2,271 1,787
Bankoelih 1,121 761
Lampong Districts . . 24,581 18,271
Palem bang 5.7 i 6 i .97i
D jam bi 538 173
R iouw  and Dependencies 3L 458 19,497
W est Borneo 11,426 7,731
South E ast Borneo . . 13.985 4,972
M enado 899 548
Celebes and Dependencies 1,359 143
Amboina 146 69
Bali and Lombok . . 27

T ota ls =  579.428 433, H 5

T h e  production of plantation rubber, exclusive of 
native rubber, was 106,047 m etric tons fo r the whole 
N etherlands East Indies, w hile  exports including 
native rubber cam e to 233,978 m etric tons. T h e  fo l­
lo w in g  table shows com parative figures o f production 
and exports durin g 1925, native rubber figures being 
included in the exports only. Q uantities are in m etric 
tons o f 1,000 k ilos:—

Production. Exports.
Tons. Tons.

Java • • 44,405 47,358
East Coast of Sumatra • • 4A$>94 64,059
Acheen and Dependencies •• 4,175 3,039
W est Coast o f Sumatra 315 3.184
Tapanoeli . . 2,668 ■* 6,012
Bankoelin 24 583
Lampong Districts . . 2,41 r 1,822
Palem bang 242 18,234
Djam bi 50 29.341
R iouw  and Dependencies 2 ,112 10,314
Banka — 1,862
Biliton — 106
W est Borneo 903 21,572
South East Borneo . . 602 26,337
M enado 126 146



The tabulation shows clearly the enormous ex­
pansion that native rubber has undergone. Centres 
that in 1921 were of little or no importance as exporters 
of this type of rubber, in 1925 are listed w ith  v ery  con­
siderable shipments, the most striking exam ple being 
Palembang which in 1921 exported 83 tons o f rubber, 
including native, w hile in 1925 the figure was 18,234 
tons, chiefly native. Another instance is that of. &Outfr~*“— v. 
East Borneo which in 1921 exported 760 tons but in 
1925 came near the top of the list w ith  26,337 tons.
The growth of the native industry is still more c le arly  
shown in the table below which gives figures o f native 
shipments exclusively:—

192*
Toni.

1926
Tons.

30,511Djambi
Rioviw and Dependencies 
Palembang
East Coast of Sumatra 
W est Coast of Sumatra 
W est Borneo 
South East Borneo . .
T  apanodi 
Bankoeli'n
Banka and Biliton . . 
Lampong Districts . .

2,915
600

83

1,800
600

1,921

21,133
26,299
3,528

953
2,303

193

16,648
17,073
7,863

T ota ls= 5,998 128,425

These figures represent wet rubber. 

/  C e y l o n .



(.2,225 ft.* elevation) to 80.7° in C olom bo (40 ft. eleva­
tion). In the C olom bo, G alle, R atnapura,# K elani 
and K a lu tara districts, the rains of the N .-E . and S.-W . 
monsoons are very heavy; in the K arunegala, M atcle, 
B ad ulla  and Passara districts, they are less violent. 
But in most o f the districts, rain falls  every month, 
varyin g from  about 6 to 17 inches monthly.

A m on g the districts having large areas under 
rubber m ay be named K elani, K alu tara and K egaila. 
T h e  fo llow in g are extracts from  the administration 
report of the R ubber C ontroller of Ceylon for 1926: 
“ T h e re  was a noticeable increase in the number of 
rubber estates registered. In 1926 the number of regis­
tered estates was 4,536 (of over 10 acres each) the total 
area of w hich was 425,904 acres w ith  a standard pro­
duction of 64,245 tons (1926-27) or an average of 338 
lbs. per acre. In  the same year the number of register­
ed estates was 33,355 (of under 10 acres each) the total 
area o f  w hich  was 59,790 acres w ith  a standard produc­
tion o f 9,594 tons (fo r 1926-27) or an average of 360 lbs. 
p er acre. T h e  total'standard production for 1926-27 
was 73,839 tons.”

B r a z i l .

B ra z il is one o f the biggest countries in the world 
being at least tw ice as la rge  as India. I t  consists for 
the greater part of selvas and savannahs (forests and 
grasslands) w ith endless species of flora and fauna. 
B ein g m ostly in the equatorial rain'-sbelt, it has generally 
a hot and moist clim ate w h ich  fosters rich vegetation. 
Som e o f its rainfall is due to the ascent of hot a ir over 
the equator (convection rains) and some to the south­
east trade w inds striking against the highlands (relief 
ra in s).

A m on g the products of the forests are rubber, cin­
chona, nuts, and various species o f tim ber like rosewood,’ 
dyew ood, etc. O f  the produce in cultivated areas, 
coffee, cotton, sugar and tobacco are the most prom i­
nent. T h e  population o f B ra zil is reported to be 
rou ghly 20 m illions, as no proper census seems to have



been taken. Its capital is Rio de Janeiro, but the ports 
in the rubber zone are Para and Manaos. P ara is a 
tea-port which form erly exported all the rubber of 
Brazil. In recent years, however, the rise o f M anaos—  
a beautiful city and inland port on the R. A m azon , in 
the heart of the forests, some 900 miles from  the sea—  
has resulted in the loading of rubber steamers v ery — 
largely at this harbour. B razil is extrem ely poor inJ 
roads and railways.

Early in this century the w orld ’s production of 
wild rubber was about 50,000 gross tons y ie ld in g  some
40,000 tons of dry rubber. R oughly speaking 68 per 
cent, of this supply was from the forests o f B razil, 25 
per cent, from the w ild trees and vines of tropical 
Africa, 5 per cent, from the Ficus elastica o f the East 
and 2 per cent, from elsewhere. “ T h e  production in 
South Am erica," relates M r. H . E ric  M ille r, “ d e­
pended largely on the equipment of regu lar ex p ed i­
tions which were sent up the Am azon and its principal 
tributaries, the rubber gatherers -taking w ith them food 
supplies to last them for several months and returning 
in due course with their harvest o f rubber. T h e  w ater­
ways being the means of communication and transport, 
regular settlements were gradually established at con­
venient centres up the river and the rubber business 
radiated from these. T h e finance of Such an industry 
involved the locking up of advances for a considerable 
time and being a highly specialised trade, it was in the 
hands of a comparatively small number o f European 
and Am erican fjrms who w ere also responsible fo r the 

e of!the rubber to the manufacturers, w ho generally  
required credit. « In those days the price of ‘ fine

CtUatC betvveen 3sh. and 4sh. per pound, 
yet the gatherers were m iserably underpaid.

rn flh e  ° f the rubber industry in this
country w ill be described in the next chapter.



C e n t r a l  A f r ic a , L ib e r ia , E t c .

W ild  rubber was in form er years obtained in 
C entral A fr ic a  m ostly from the dense, im penetrable 
forests o f the C ongo basin w herein lie the wildest 
jungles of the equator. E a rly  in this century the co l­
lection of w ild  rubber in Equatorial A fr ica  w as less 
defin itely organised than in B razil, as much of the 
trade was conducted on a system of barter with the 
savage tribes. T h e re  was, moreover, a certain amount 
o f oppressed labour em ployed for this purpose in the 
B elgian  C ongo and elsewhere. O ften sm all sums of 
money w ere paid as advances to the collectors who 
had to risk their lives not infrequently to procure the 
crude rubber. It is w ell known that m ortality among 
these gatherers was v ery  heavy. But since the ad­
vent o f plantation rubber, all the inhuman treatment 
o f poor forest people in B ra zil and the C ongo V a lie v  
seems to have com e to an end. T h e  acquisition of 
w ild  rubber under such conditions w ill ever remain 
a slur on the m aterial c iv iliza tio n  of the opening 
years of this century. «

H evea Brasiliensis has been acclim atized in Siam, 
in L ib eria  (W estern A fr ic a )  by the Firestone Syndicate 
and also in the P hilippines (E ast of Indo-C hina) by- 
A m erican  enterprise. A bo u t 25,000 acres have been 
sown so far in L iberia. R ubber is also found in W est 
A fr ic a  (in N ig e ria  and the G old C oast), in Central 
A m erica  and the W est Indies, but the output of these 
regions is n egligib le.

F r e n c h  I n d o - C h i n a . .
T h is  is the eastern part of the Indo-C hina penin­

sula covering an area almost as large as Sum atra but 
m ore th in ly populated. I t  has a clim ate sim ilar to that 
o f Burm a and produces a small quantity of Para rubber. 
Its ch ief towns are H onoi and Saigong.

S a r a w a k  a n d  B r i t i s h  N ;  B o r n e o .
Both these states in the island o f Borneo produce 

small quantities o f Para rubber. T h e ir  clim ate is 
sim ilar to that of the m ainland, their ch ief towns being 
S araw ak  and Jesselton.



I n d ia  a n d  B u r m a .

T he Para rubber zone in India and Burm a lies 
roughly below 15° and 200 north latitude respectively.
It covers an extensive area in South India and L o w er 
Burma consisting of approxim ately 50,000 sq. m iles or 
52,000,000 acres including the hills. Para rubber 
needs a hot and moist clim ate w ith freedom  from  f r o s t y  
throughout the year and these conditions are generally* 
fulfilled in the plains of these parts of the Indian E m ­
pire. Details o f the districts in this zone, as indicated 
by M r. R. L. Proudlock and the D irector of A g r ic u l­
ture, Burma, are given in two subsequent chapters. 
M r. H erbert W right, in his classic book on P ara 
rubber, rightly remarks: “ T h e  combination o f rain­
fall, temperature and elevation required for the profit­
able cultivation o f Para rubber eliminates m any parts 
of the tropics for this species. In C eylon, India and 
the Straits, the large tracts of land in the h illy  districts 
cannot be included in the Para zone on account of low  
temperatures or -unfavourable moisture conditions.” 
Hevea Brasiliensis has, however, a certain amount of 
adaptability w hich is pointed out by this w riter. “  A l ­
ready the cultivation,”  he observes, “  has aroused con­
siderable interest in A frica, F iji, Java, Queensland, 
Seychelles, Borneo, Samoa, Sum atra and in m any of 
these areas where the clim atic factors are approxim ate­
ly  similar to those of the Am azon, the industry promises 
to become as important as in the Straits, Ceylon and 
In d ia .’ 1

T-HE P h i l i p p i n e  I s l a n d s .
1 he Philippine Bureau of A gricu ltu re  has been 

taking steps to encourage rubber planting on the islands 
which are under the U. S. A . Government. E x p e ri­
ment stations have been established and agents sent to 
M ala} a and the Dutch East Indies to report on rubber

k " '  arc’ how cver> °n ly  '6  small
plantations about ;  years old, at present in the P h ilip

a T p ^ a t
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WILD RUBBER IN BRAZIL

F lo r a , F a u n a  a n d  C l i m a t e .

B razil is the home not only of H evea Brasiliensis 
but of other trees o f the same species. T h e  famous 
botanists, -Martins and M u ller  d ’A rgrove, classify  the 
S evern  in the 10 follow ing species:— //, brasiliensis, 
H . guayanensis, //. discolor, I I . tnembranacea, H . pan­
e l !  tom. H . rigidifolia, H . notida, H . bentharmana, H . 
lutea and Id. spruceana}  Probably the homes o f the 
rletea s  have not been fu lly  ascertained, but thev are 
all reported to be large trees commonly grow in g to a 
height of 75 to loo ft. and measuring 4 ft. 6 in to 7 ft 
6 in. in circumference. M any o f  these laticiferous 
trees grow in * e  Am azon forests ‘ made dense b y  in 
numerable lianas and creepers, grasses w hich cut like 
razois, epiphytic and other exotic growths w hich  hide 

a n d l? rantul as> hornets, mosquitoes 
Danther and “ t  dane erous animals, such as the
that ^he , , Sa ' S ‘n iungles of this A scrip tio nthat the sennguero makes his home. T h e  proportion
th ef 7 " "  to.the/ frrounding trees of large grow th in

b esd ,t“ v z & s *  t r  \in h h r z
abundant .a.ex 3,s o b ^ ™ |

^  0t,'£rS’ "  f ° “ d - ™  t a p p e d ^ h e  

■ f° rests ° f hctm 
banks o f  the R  A m azo n  and ■? f 080 Secn a l™ £  tlle  
____________  ^.niazon and its tr ibu taries  a re  u su a lly



scattered and poor in growth. T h e y  do not convey a 
proper idea of the luxuriant conditions under w hich 
the Para tree flourishes in the valley. U le in Ais book 
on rubber in the A m azon  V a lley  describes as follow s: 

L/ike most forests in the tropics, those o f the Am azon 
are composed o f m any kinds of trees interm ixed, and 
rubber occurs scattered among the rest. T h e  lower- 

^0rf s.ts (V argem  or Igapo) are exposed to yearly 
floods and have a distinct character, d iffering from  those 
on the h igh er lands.”

‘‘ T h e re  are two chief seasons,”  he continues, “ a 
d ry  and a wet. T h e  driest months are I uly, A ugust and 
Septem ber when the river level is also lowest T h e  
rains begin in O ctober and last till M arch  and then 
decrease; the rain is not how ever continuous; there are 
showers w ith  c lear intervals. T h e  rivers rise till in 
Janu ary they overflow into the forest; their highest 
level is leached in M arch  or A p r il and then they fall, 
leavin g the woods dry  again. In the low er course of 
the A m azon  itself the w ater reaches its highest level 
in June and this level* is often 45 to 60 feet above the 
lowest. T h e  annual rainfall is usually between 80 and 
120 inches and tfye mean tem perature between 76° and 
8 i°F . There are a great many kinds of trees in the 
forests and in a distance of 100 yards one m ay only find 
one o r two rubber trees.”

H evea  i n  t h e  F orests.

A  tour conducted a few  years ago through the 
A m azon  V alley shows that the H evea'free grows sparse­
ly in the forests o f B razil but attains gigan tic size and 
yields large quantities of latex.2 I t 'w a s  found that 
those places show ing the largest number o f trees were 
in variab ly  on high, w ell-drainedi land, usually red in 
colour. T h is  is w ell illustrated on the trail leading 
from  the A cre  R iv er adjoining the Seringal Itu (V illa  
A fa rin h a ) to the centre at Palm ares, a distance o f about 
15 m iles. In  the first ten m iles there w ere only 30 
H eveas w ith in  an estimated distance o f 100 feet on

2 Fide  Crude Rubber Survey Report on Rubber Production in the Amazon 
Valley, issued by the U. 8. A . Department o f Commerce, 1936,



■> TUp land here was rather level, of the trail. rh e  U n a n w e  q(

stretch of 15 milesi th<:
acres.

;ame report may be quoted a num ber of 
vhich were made of representative trees

-2 1CCI 11U11I UlO ....... , y-y - -
Measurements of trees on an estrado at Com pim u 
about 25 miles from Sao L u iz, on the trail between the 
Abuna and A cre Rivers, gave an average girth  of 6.«S 
feet. One tree measured 14 feet 4 inches in c ircu m ­
ference; it was 71 feet to the first branch and 139 feet 
to the top. T h e largest clump of trees seen in the A cre  
territory was on the property of Colonel H onori A lves, 
on the trail between Itu and his home at Palm ares. 
W ithin 150 yards of this clump w ere found two trees 
measuring 12 feet and 11 feet 10 inches, and near by 
were others measuring 14 feet 2 inches, 9 feet 2 inches, 
12 feet 2 inches and 11 feet 5 inches in circum ference. 
Colonel Alves sta^cl that when he opened the eslrada 
30 years ago the;* was included a H evea 23 feet 2 inches 
in girth. It yielded at the time 8 litres of latex p er tap­
ping, equivalent to about 7 lbs. of dry rubber. M an y 
other trees were measured within the territory, a ll 
averaging about the same as those noted above. T h ese  
measurements w ill give an accurate idea of the size of 
old H eveas now standing in their original home.

1  he tapping surface of trees that had been tapped 
for many years was a mass of burrs and protuberances.
1 he bark was very thin. M ost of the trees had been



tapped up to 12 or 15 feet. M any trees had been ruin­
ed and destroyed by the system of tapping in use;. I t  is 
probable that at least one-third of all the trees are now 
in a state o f descanso or rest. W hen the estradas w ere 
first opened in the A cre  territory, they w ere of about 
120 trees on the average, and gave, it is said, an average 
yield of 12 kilos (26.5 lbs.) of rubber in a day of tap­

p in g . * T h e  estradas are now composed of 180 to 200 
trees, and give seven to eight kilos (15.4  to 17.6 lbs.) 
per day of tapping. T h e  present average for a serin- 
guero is from  600 to 800 kilos in a season. In these 
days o f  plantation rubber, the seringuero spends most 
of his tim e in hunting, fishing and cultivating his field 
or garden and so has little  time to devote to rubber 
collection.3

T h e  S c a n t y  P eople of B r a z il .
T h e  total population of B razil is reported to be 

about 21 >2 m illions including a rough estimate of some­
thing like h a lf a m illion native Indians. In a vast 
country w ith  scarcely ?ny means of communication, the 
w ork  of enum erating a thin population scattered amidst 
selvas and savannahs is no easy task. H ence no accurate 
census seems to have been possible there. A n yw ay, the 
m ajority of the people in that country consist o f mixed 
descendants of the aboriginal Indians, the original in­
vaders and the subsequent settlers. A  few  centuru 
ago, the European invaders o f B ra zil w ere Portuguese 
and Spaniards, but during the last century, partly at 
the invitation of E m peror D om  I  $ ro , other E u ro­
peans— such as Italians, Germans, Au-jtrians, Russians 
and the French— settled in B razil, mostly in the south­
ern portions of the country. A lso  during the latter half 
o f the last century, Japanese, Chinese and N egroids 
em ig rated to B razil. ' I t  has indeed been estimated that, 
d urin g the last hundred years or so, about 4^4 m illion

3 In l ie  forests of Brazil, the la b o u rs  who laps l ie  w ild hevea is  t o w n

is a small hatchettor tapping 
handle so as to reach higher than a m an', heatl. Incisions are made w.th th,s 
tool round the tree in, parallel lines.



souls have settled in B razil from  foreign countries. 
The tru'* Brazilian is said to be a descendant of the pure- 
native Indian interbred with the Portuguese only. But 
people of this type are few  at present, the m ajority 
being more mixed.

W h y  R ubber  is  L a n g u is h in g .

There seems little doubt that the scarcity of p eo p le , 
in Northern B razil, along with its financial difficulties 
and other natural shortcomings, lie at the root of the 
economic backwardness of the country and constitute 
the indirect causes for the decline o f the rubber in­
dustry. There are moreover some direct reasons w hy 
the industry is crum bling away. “ T h e  cost o f brin gin g 
labour,”  observe two w ell-inform ed writers, “ from  
Ceara is excessive; the conditions under w h ich  the 
seringuero lives render him susceptible to sickness and 
consequent loss of output; his supply of food is o f poor 
quality and inadequate to fit him  for sustained effort; 
the want of medical assistance causes him  to have re­
course to patent ‘cure-alls’ w hen.ill, for w h ich  he pays* 
extortionate prices and obtains little or no benefit; 
the iniquities of the truck system increase the cost of 
transport and of living in general; and until the rotten­
ness of the whole labour system of the A m azon and the 
method of remunerating the men is im proved, B ra zil 
cannot expect to produce the finished rubber at prices 
capable of competing with those of the Eastern plant 
ers.”4

There was yet another reason w hy the seringuero 
went under in tke struggle with Eastern planters. N o t 
long' ago rubber was the chief crop of the A m azon 
valley and taxes upon it were made to yield  about 80 
per cent, of the State revenue from that region. T h is  
was a burden which the poor collector was unable to 
bear.

“  Until quite recently,”  continue the aforesaid 
writers, the Am azon seringueros w ere one o f the most

°f  ,he Woodroffe~and Hamf 1 Smith,



unfortunate and ill-treated classes o f labour known to 
civ ilization . T h e y  worked in the depths of the fever- 
stricken jungle- and lived in the midst of dange'rs from 
w ild  animals, reptiles and insects w hich in themselves • 
made life  a burden and greatly increased the risks and 
hence the cost of collection. T h e  seringucra knew 
few , if  any, of the benefits of civilization , neither did 
he enjoy the privileges and comforts of those who live 

"ill com m unities fo r mutual protection and social fellow ­

ship.” 5

“ I f  B ra z il or those w ho are trying to place 
her finances on a perm anently sound basis that w il l  last 
fo r some tim e, m ake tire mistake either of ignoring the 
Indians, o r  worse still, of trying to k ill them out by 
v io len t means, b y neglect or m isery, they can never 
secure the class of well-seasoned and thoroughly accli­
m atized  labour that they need.*** Both w ith  men and 
w ith  cattle, attempts have been made to rely entirely on 
the im ported stock, w ith  the result that such experi­
ments have failed  every time.” ”

A n  E a r l y  R e v iv a l  is  I m pr a c t ic a b l e .
D r. Pedro de T oled o, M inister of A gricu ltu re  

d uring the last decade in the R epublican G overnm entof 
B ra zil, declared at a R ubber Congress in his State that 
the rubber grow n in the A m azon  V a lle y  could meet the 
w o rld ’s consum ption if  there w ere enough population, 
finance and transport facilities. Endeavours have cer­
tain ly been m ade by the B razilian  G overnm ent to en­
courage im m igration in the A m azon V a lle y  from  fo r­
eign countries and even from  Southern B razil, but the 
efforts have usually proved abortive ow ing to the lac 
of the other requisites of success. 1 he A kers R ePor‘  
issued by the Com m ission appointed in r g t 1-12 to stuay 
the conditions of the rubber industry both ,,, B razil a n d  

the M id d le  East, under the chairm anship 0 the late 
M r  C . E. A kers, arrived at the conclusion that it w m M  
not p ay B ra z il in the near future to stait planting

~~iTh'~R*M'r of lit dmmon by « • !  H toW  S o u * .

London, 1915. P-
® Ibid, pp. 2 and 3.



competition with the M iddle East because she w ould 
first have to outlay an immense amount o f capital in 
forest L'learing, drainage, sanitation, transport, food 
crop cultivation and the rearing of cattle, poultry and 
other live-stock.

O w ing to these difficulties, rubber plantations are 
extremely rare in Brazil. T h e few  that exist are along 
the M adeira and some other rivers as w ell as around 
Para and Manaos where old pasture lands have been 
sown with Hevea. Rubber planting on a large scale 
there does not seem a practical proposition until suffi­
cient acclimatised labour is procurable, some profitable 
means are found for utilizing thc timber obtained from  
jungle clearance, and unless the main industry is asso­
ciated with the cultivation of food-stuffs. A t  present 
the average intelligent Brazilian questions the sanity 
of planting Hevea amid such impediments when there 
are many millions of w ild H evea in the forests. B ut he 
does not perceive how equally difficult it w ould be to 
make the latter a source of profit. M an y of these trees 
have been tapped so recklessly fhat they are unfit fo r  
further productivity and many are in such unhealthy 
or inaccessible places that they would have to be le ft 
alone.

“ Consideration of future economy by conservative 
methods of tapping and general care df trees,”  says a 
recent Am erican report, “  w ith a view  to the prom otion 
of future yields on the same site, is not a part of the



Since the conditions in the A m azon V a lley  are suitable 
for grow in g enough rubber to supply the world, pro­
vided proper measures are taken to protect the crop 
against diseases, this w ill necessarily be the next step.”

In the face of these unfortunate circumstances, 
there is neither the w ill nor the means in B razil itself 
jo  buihi up a regu lar planting industry in the Am azon 
V a lley . M r. W oodrofFe and M r. H am el Smith seem 
to think that the continuous em igration of Chinese and 
Japanese agriculturists, who could live and co-operate 
best w ith  the native Indians, m ight solve the labour 
problem . It is doubtful, however, if  these Orientals 
w ould care at the present day to em igrate so far  in large 
numbers when they can find sim ilar em ploym ent nearer 
home in the M id d le  East.



R U B B E R  IN IN D IA .

F ast-G row ing  C o n s u m p t io n .

Since the future of rubber consumption is very 
promising in the opinion of certain econom ic thinkers, 
interest in it has been aroused in many places, and India, 
having probably the best immediate prospects of 
extending its cultivation in the M id d le  Rast, as 
w ill presently appear, should be very closely con­
cerned with this subject. T h e  India R ubber W orld , 
of N ew  Y ork (February, 1927), quotes M r. A . W . 
Still who it seems has estimated that the w orld 
should require 1%  m illion tons of raw rubber, or 
nearly 3 times its present annual output, w ithin 20 
years.1 T his does not seem an exaggerated estimate 
if w e consider the rate at w hich rubber has been 
consumed during the last decade when the extension of 
automobile transport has taken place. A n d the desire 
for such locomotion is likely to spread to most urban 
areas as soon as they have the. means to satisfy it. I t  is 
a new desire still unsatiated and is not likely  to dim inish 
until aviation becomes equally safe and cheap. H ence 
the present consumption of rubber is not like  that of 
other raw mate/ials— such as coal, iron, wheat, rice, 
tea, jute and cotton— the increased use of w hich  depends 
mainly on the growth of population.

O w ing to her enormous consumption, it is only 
natural that N orth A m erica should at present be the 
most concerned over the extension of rubber outturn. 
N o t long ago the U. S. A . Governm ent appointed a 
committee to enquire into the possibilities of rubber

“  mVf e ° L ' S " o f  rubber.”* T ‘ " ' “  "  rt“ 8niz' d “



cultivation in their continent. T h is  committee has 
issued a bu lky report showing that rubber culture could 
be undertaken in at least 6 m illion acres of northern 
tropical A m erica  if  thc great handicap of labour scar- •
city could be overcom e. T h e  im port of foreign labour 
was discussed even from  C hina w hich is believed to 
possess some of the cheapest agricultural labour in the. 
world-. S till the report concludes w ith  thc rem ark that 
the w orld m ust depend for its rubber supply on the 
M id d le  East fo r an indefinite period. M r. W illiam  
O 'N e il,  President, G eneral T y re  and R ubber C om ­
pany, o f  Akron, regards the enquiry as futile because it 
has not told thc industry anything more than w hat the 
industry could have told the G overnm ent prior to the 
investigation. M r. O ’N e il thinks that there is every 
chance of a rubber shortage occurring again w ithin the 
next three years, w ithout being able to say precisely 
when it w il l  come.»

In  addition to the U . S. A ., the D u tch  East Indies 
Governm ent is m aking a close study of the future of 
this product in its own territories, the B razil G overn­
m ent has issued a report on thc prospects of rubber 
developm ent in the A m azon V a lley , the Indo-China 
authorities have published an essay on thc R ubber  
E p ic ,  thc M exican  Governm ent a note on Rubber in 
thc M id d le  W est and the Burm a Governm ent a bro­
chure Oil rubber culture in its own province A ll this 
aw akening is due to thc dim inishing yie ld  of wild 
rubber trees and to an increase of about 15 per cent, in 
the w o rld ’s rubber consumption during the first b all 
o f 1927 over that o f the corresponding period of 1926. 
S everal countries, including the I m tcd kingdom ,

published. Moreover, it is known that Mr. T . A . Edison n a .a n  j  
mental rubber farm in Florida, .n w h f c h e n .e p n s .h e ^  s n d jo  *  
by M r. H . S. Firestone. But how such endeavours propose to solve me 

problem is not explained.



Germany and Russia, arc absorbing an increased 
quantity of this product. T h e  U. S. A . Departm ent 
of Commerce reports that on tst January, 1927 there 
were 27,650,267 motor cars, trucks and buses operating 
throughout the #orld  and that this figure shows an 
increase o f 3,176,638 vehicles over those of the pre­
vious year. O f  the aforesaid totai, 22,137,334 are in the 
U. S. A .; 1,023,651 in the United K ingdom ; 891,000 in 
France; 826.918 in Canada; 365,615 in A u stra lia ;
319,000 in Germ any; 222,610 in A rgentina; 138,177 in 
Italy; 135,000 in Spain; 123,224. in N e w  Zealand and 
88,767 in British India.

Ri iiBF-P P rospects i n  I n d ia .
Probably the best prospects of extending rubber 

culture at present in the M id d le  East are in In dia  ow ing 
to certain circumstances. A ccording to the M alayan Tin  
an,l Rubber Journal (31st M arch, 1927) little  or no 
land is now* being given out for rubber cultivation by 
the Government in the Federated M a la y  States. M o re ­
over in these States local labour is reported to be not 
only scarce but unreliable, for w hich reason landless 
agriculturists from South India arc regu larly  taken 
over to M alaya where an immigration board and a 
labour controller'are to be found. In the D utch East 
Indies also much land is not available for this p u r­
pose in their limited culturablc areas, unless soils inten­
ded for rice and sugar are encroached upon. T h en  in 
seven,! of the islands of the East Indian A rch ip elago , 
facilities lor transport and communication are insuffi­
cient; and 111 m an/ portions of these regions labour 
seems to be m ore/carce or incompetent than in India 
A  recent government publication of the D u tch  East

r ll8 S5 S : ’ 15 * fa,Ct though that the arC!1 of therubber gardens is now already much larger than the 
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Indian labour is probably the cheapest and most
Cnt for c u l t u r a l  purposes over almost the
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entire tropical M id d le  East. F o r instance, it is w ell 
known that Bengal holds the w orld ’s monopoly for 
jute la rg e ly  ow ing to the exceptionally low  return at 
w hich  its cultivators w ork  so skilfu lly. O f  course, a 
m icroscopic portion only of In dia ’s rural population is 
acquainted w ith  rubber culture w hich is a handicap. 
But if  this cultivation is extended in India, it would 
sooner; go to plantations in Burm a or the Deccan 
than to those in the A rchipelago. T h ere  is, however, 
no m ove on the p art of Indian capitalists at present to 
get into this industry.

T h e  F u t u r e  Fo r eseen .

M an y  years ago the prospects of rubber cultiva­
tion in In dia  w ere indicated by S ir  G eorge W att 
w ho observed, referring to P ara rubber (H evea 
brasiliensis), as follow s: “ T h is  rubber tree has been
successfully cultivated in M ergu i and T avoy. I t  has 
also been fu lly  acclim atized  in the south-west districts 
o f C eylon, w here so m uch attention has been paid to 
the preparation of the rubber that it has actually 
fetched a h igh er price than that from the indigenous 
hom e o f the plant. * * * A  great deal of interest has 
recently been taken in the possibility of Travancore 
and even o f M ysore becom ing hopeful localities for 
P ara rubber cultivation. It is said by planters and 
others that thousands of acres of heavy forest land, 
below  1,000 feet in altitude, exist that possess rich 
soils and a liberal rainfa ll, eminently suited for 
rubber, but w hich  at present are valueless because 
not put to any purpose.” *

In recent years, w ritin g  on the same subject, M r. 
C . W . E. Cotton, who is w ell acquainted w ith  economic 
conditions in Southern India, pointed out as follow s:
“  T h ere  are two tracts enjoying very sim ilar clim ate and 
rainfa ll, scarcely less favourable than M alaya, w hich 
pre-em inently offer potentialities for rubber grow ing in 
India, v iz .,  the Tenasserim  C oast in Burm a and the

4 Dictionary o f Economic Products of India by W att, Article on India 
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M alabar Coa<t below the W estern Ghats from  M anga- 
fore ,0 Cape Comorin. T h e  more southerly d istrict, 
have more c v e n l v  distributed rainfall, closely ap p ro x ,- 
mat ' i  to that o f Ceylon, [n cultivation, and transport 
facilitfes Southern India enjoys con.lderable advantages 
over Burma where communication* are very backw ard 
and labour other than imported not easy to obtain. In 
Travancore, the Shcncottah and M undakayam  districts 
and the Rani valley are the chief centres o f the industry, 
the pioneer estate at Thattakad on the P eriyar river 
being opened up in 1902 w ith Para rubber (H ev ea  
brasiliensis) which has generally proved far the most 
suitable variety for cultivation in Southern India. I n 
the last seventeen years a great deal of cultivation p arti­
cularly in Travancore and Cochin (not in freq uently in 
combination with tea) but also to some extent in British 
M alabar, C oorg and the slopes of the Shevaroy H ills  
in the Salem district has begun.”

A  W ise P l a n  of D e v e l o p m e n t .
T hough a number of rubber trees, such as U rceola  

elmtica, Rhynchoctia W a llich ii and W illou g hbeia  cdu- 
lis are indigenous to Indian forests, they cannot be 
obtained in sufficient quantities to carry on a com m er­
cial exploitation. Am ong the cultivated species, F icu s  
elas lieu and Ceara have been grown w ith tea in Assam  
and South India w hile Para rubber has been successful­
ly acclim atized in Ceylon, South India and Burm a. 
H evea brasiliensis, w ith some other allied  species, 
as already indicated, was originally  found in the w ilds 
o f Central and N orthern B razil and in the forests of 
Para, south ana west from the mouths o f the Am azon. 
This region, it is said, has a clim ate rem arkable for its 
Uniformity of temperature, 87°F. at m idday and 74°F. 
at night, the mean being 8 i°F . w ith  9$°F. as the highest 
record. H ere rainfall occurs chiefly from Janu ary to 
June, the maximum being in A p r il when it reaches 15 
inches. T h e entire country is not unhealthy ‘ w ith  a 
remarkably fertile and continuously m oist soil ’ and its 
climate may be compared to that of M ysore and other 
parts of South India. “  By far the best rubber,”  re­
marks S ir George W att, “ is obtained from  the species
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of,th is genus. In  fact, where H evea can be profitably 
grown, it w ill never pay to cultivate any other .rubber 
plant. T h e  rubber afforded is stronger and possesses a 
much h igher b reaking strain than that of any other 
plant, its tenacity being due, so it is thought, to the 
method of coagulation. O nce established, H evea re­
quires but little  care and rough weeding w ill suffice. It 
is, however, liab le to several pests, more especially 
canker, and has to be protected from browsing animals 
(deer, etc.) w hen in the young plantation stage.” *

A s pointed out already, no reliance could be placed 
on an industry w hich  w ou ld  depend on the collection 
of rubber from  the w ild  indigenous plants of India. 
Para rubber, w h ich  has been acclim atized in this 
country, w ould have to be developed, sowing Ceara and 
F icu s elastic a in the estates m erely as disease-resisting 
belts, if  found profitable. Some years ago a Kew  B u l­
letin  drew  the attention of planters in India to the Ceara 
plant w h ich  it described as fo llo w s: “ It is very hardy,
a fast grow er, free from  insect and fungoid attacks, re­
quires little  or no attention when once established, and 
thrives in poor, dry, rocky soils unsuited to almost any 
other crop. **  I t  produces a good class of rubber, 
second only to the best Para. T h e  yield is small per 
tree, but a return is obtained earlier than from  any 
other species. U n d er sk ilfu l treatment the trees may 
be tapped tw ice  yea rly  and last in a productive state for 
15 to 20 years.”  T h is  plant, once strongly recommend­
ed, has proved a  com m ercial failure.

E a r l y  A t t e m p t s  in  I n d ia .
S ir  D ietrich  Brandis, w ritin g  in 1873 on the 

expediency of tryin g  rubber culture in India, gave it 
as his opinion that Kanara, M alab ar, T ravancore and 
the Burm a C oast from  M ou lm ein  southwards offered 
the desired conditions fo r the successful cultivation of 
this p rod u ct; and, S ir  G eorge W att, review ing in 1890 
the efforts m ade in this direction, observed that all 

/'-'experience subsequent to 1873 confirmed the original

8 Dictionary o f Ecom tnic Products o f India by W att, Article on India 
Rubber.



view  of Brandis who it seems referred especially to the 
prospects of Para. Shortly after the valued pronounce­
ment of Brandis, efforts began to be made bv the 
Indian Government to experim ent w ith  this cultivation. 
T h e first step taken was the collection and shipm ent to 
England of 70,000 seeds of H evea brasiliensis by H . A . 
W ickham , as we have related before. O f  this sh ip­
ment, about 2,700 seeds w ere germ inated at the K ew  
Gardens in London and a large portion thereof 
sent on to Ceylon. W hen these m atured, seeds w ere 
distributed to India, Burma and other B ritish  posses­
sions in the O rient and it is beyond doubt that the 
present industry in the M idd le East has evolved out 
of this original shipment.

In 1910 three well-known w riters on rubber, 
Seeligmann. Torrilhon and Falconnet, eu logized  the 
attempts o f the British to introduce into th eir eastern 
possessions the rational culture of this product and to 
acclimatize those species most adaptable to the soil and 
climate of Asia. “ These experiments,”  they hopefully  
observed, “ are on the point of being crowned w ith  fu ll 
success. In their intention to make India the India- 
rubber producing country o f the w orld par excellence, 
the British were to a certain extent encouraged in their 
enterprise by several reasons w hich  contributed to p re­
sent this design under the most a llu ring colours.” 6

P l a n ta t io n s in  C o c h in .
W e gather from the aforesaid writers that the early 

attempts to plant rubber in South India w ere promis- 
Speaking of Cochin they say: “ R ub b er was first 

planted ôn any considerable scale in 1905 when M r. 
jV- E. N icoll obtained a grant of forest land at Pala- 
pilly, behind the Government teak plantation. T h is  
was a well-situated block, at the foot of the hills, w ith  
the Chemom river running through the centre. Some

Wi5rer.0P™?ed in 1905 and later on in the same
?,n k in d le ,  011 behalf of a syndicate, took

In ,nnfWh0inmE of forest now callecl Padukad. In .906 there w ere some 300 acres opened on each place
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ajid in *907 the balance of the land was opened, Padu­
kad being in all some 650 acres and P a lap illy  nearly 500, 
the two places m aking a fine sheet of over 1,100 acres of 
rubber. T h e  conditions here are very favourable, the 
elevation b eing almost sea-level, rainfall about 150 
inches and surrounding hills sheltering the basin from 
wind. A s a result, grow th has been remarkably fine,

, and, ’according to those w ho have seen both, it may 
challenge com parison w ith  fine Straits growth. T h e 
plantations are some eight miles by cart-road from the 
Padukad Station on the C ochin  R ailw ay and about 
twenty m iles from  the coast.” ?

“ In r906 also a grant of Governm ent forest, 6 miles 
from  T r ic h u r  R a ilw a y  Station and lying on the main 
road from  T r ic h u r  to Palghat, was obtained by E. G. 
W in d le  and R. E . C am pbell-G om pertz, who opened 
400 acres and subsequently disposed of the block to the 
C ochin  R ub b er C o., L d ., of C olom bo in whose name the 
G overnm ent title wras issued. T h is  consists of 1,000 
acres in all, o f w h ich  400 acres w ere opened in 1906, 200 
in 1907 and 200 in 19^8, 200 being forest. Elevation 
and ra in fa ll are much the same as at Padukad and 
P a la p illy  and grow th  has been excellent, there are, 
therefore, at present some 1,900 acres of Para opened 
in C ochin. * * * T li e  forest slopes, w hich are now being 
tapped b y  the tram w ay, m ight reasonably be surveyed 
w ith  a v ie w  of opening suitable parts; there are probab­
ly  50 to 100,000 acres w h ich  w ould grow  one or other of 
the above products w ith o ut unduly interfering w ith 
forest resources.” 8

P l a n t a t io n s  a t  N il a m b u r  a n d  C a l ic u t .
M u ch  lig h t has been thrown on pioneer w ork in 

rubber culture about tfee beginning of this century in 
South In d ia  b y  M r. R. L tfP roudlock, then Curator ot 
the G overnm ent Botanic G ardens at Ootacamund in 
the N ilg ir is . M r. Prou d lo ck  states that many 
o f the reports o f the Forest D epartm ent disparage e 
prospects o f g ro w in g  P a ra  rubber in M alabar, but ms

’  India Rubber and Gutta Percha by Seeligmann, etc, p. S6.
8 Ibid  pp. S6-87.



experience proved that there w ere no substantial 
grounds for such a gloom y outlook. O n the contrary 
he obtained the most encouraging results from  some of 
the trees in the N ilam bur valley  (near the W yn aad 
plateau) and in South M alabar. H e explains that the 
forest reports were based on incom plete experim ents 
indifferently carried out, as forest officers have no time 
to devote to rubber trees in particu lar ow ing to their 
multifarious duties. Speaking of C eara rubber he says: 
“ W ith reference to the average yield  of rubber obtain­
ed from the Ceara trees, it was p ractica lly  the same as 
that obtained from the Para trees. **  I , therefore, 
consider it to be quite satisfactory. In the lig h t of 
later experience it must, however, be admitted that the 
best m ethodof tapping them was not adopted. ***  T h is  
species grows extrem ely w ell from sea level up to 4,000 
feet in south-western India and would be lik ely  to prove 
a satisfactorily remunerative cultivation in the western 
and south-western portions of the W ynaad, w hich  range 
in elevation from 2,000 to over 3,000 feet— the average 
being about 3,000 |eet.,,9

-  - D eploring the depressing reports o f the Forest 
Department, M r. Proudlock shows how  they have 
deterred the aspirations of planters in the M ad ras P resi­
dency and thus enabled the planters o f C eylon  and the 
M alay States to get ahead of them, “  T h e  publication 
ot the adverse opinions, already referred to, regarding 
these rubber trees,” he explains, “ has unfortunately

^ ^ ; reaC; ,nV ffe? S m detcrring  the m ajority of 
planters in this Presidency, at least up to w ithin the

v o n d M  ?|eaih, ( " T  t!,^ ng UP What is now P rovt:d bc- 
T h f  rr  ̂ a, ghIy rem unerative cultivation.
the M ai!  £  A ' ”  L e P la,1‘ « s "> C eylo n  and in
the M alay States have obtained an im portant lead over

de Sr th,emr India in ™ faber industry
ticaUv all p m ' Indian G overnm ent paid prac-
h eP a ra  C e f r f  es/ ° nnc«c<i w ith the introduction of

further a m Ca!Ul,° a rubbers t0 thc E ast- lu rtner arguments appear to be necessary to prove that

“ " d C alku l'  s * « " ' « « & * » •  by



the mature P ara trees at N ila m b u r  are capable o f y ie ld ­
ing rubber quite as good, both in q uantity and in q u ali­
ty, as trees of the same species w ill y ie ld  in any p art of 
the Eastern H em isphere. In  fact, the N ila m b u r 
country**contains some o f the finest sites in Southern 
India for rubber cultivation, esp ecia lly  fo r  P a ra  
rubber.” 10

T h e  S t a t e  P i o n e e r s  i n  B u r m a .

S carcely anybody at the present d a y is aw are of 
the fact that the cultivation  of P a ra  rubber in B urm a 
was initiated by the G overnm ent of In d ia  and this fact 
is brought to lig h t by M r. P rou dlo ck. “  W e  know  that 
the experim ental cu ltiv atio n  of H evea brasiliensis,”  
affirms this w riter, “ w as undertaken by the G o v ern ­
ment o f India at M e rg u i in T en asserim  w ith  the object 
of (a) dem onstrating the c lim atic  su itab ility  o f that 
region fo r rubber c u ltiv a tio n ; (b) determ ining w hether 
it could be m ade successful from  a financial point o f 
v iew ; and ( c ) fo r  the purpose o f increasing the Forest 
Revenue (vide  G . O ., N o . ro9, R evenue, dated 6th 
February, 1905). Th<? first o f the above three im port­
ant objects has undoubtedly been achieved, w ith  the 
result that there is no lo n ger any necessity fo r  the G o v ­
ernment to continue the w o rk  (excep t fo r the p erfectly  
legitim ate and desirable purpose of increasing the forest 
revenue) as p rivate  enterprise has been attracted and 
encouraged in a sound, p ractica l w a y  to take up the 
cultivation o f rubber w h ich  the G overn m en t o f In d ia  
very w isely  in itiated in L o w e r B u rm a.” 11 F acts re lat­
ing to this introduction from  1876 to 1892 are also re ca ll­
ed by M r. P ro u d lo ck  w h o p erson ally  inspected some of 
the gardens at M e rg u i in 1892.

P r o s p e c t s  i n  S o u t h  I n d i a .

S peaking o f P a ra  rubber in South In d ia  e a rly  in 
this century, M r. H e rb e rt W r ig h t  says: “ In  some 
parts of In d ia  the c lim a tic  conditions are such as to 
allow  of the cu ltivation  o f P a ra  rubber up to 3,500 feet 
above sea-level, and w h a t ap p ear to be satisfactory rates

hv p16* ,? " !7 ,hr Rubh,r Trecs at Nilam bur and Calicut, Sou!/, Malabar, 
Government Press, M adras, 1908. pp. 4.W 6.

Report, Etc., by Proudlock, p, 47.



of growth .ire reported from many parts. On / U  
Shevan,v H ills, at an elevation of 3,400 feet, 
rubber trees are reported to be about 10 inches in c ir ­
cumference when three years old; othcis arc reported 
at ,60 0  feet in the N ilg iris  and the Anam alais to be 
from 0 to 15 inches in circum fcrencc and 19 to 29 feel 
jn height when three and-a-half years old O n  many 
of the=c properties thc rubber is used as shade fn, 
coffee and from all accounts the latter is th riv in g undci 
die shade of Para and Castilloa rubber.” ' 2

I n d i a n  P l a n t a t i o n s  i n  1907.

W riting in 1907, M r. R. L- Prou d lo ck  estimates 
that there were probably not less than 25,000 acres 
planted with rubber at the time in India as undernoted. 
T he data for this table were supplied to him  b y planters 
and others of these localities whom  he mentions.

Place. ' Acres. Species of Rubber.

_____________ -

Assam 3,000 F icus elastica.

Bombay Presidency 250 Para, F icus elastica.

Anamalais 2,000 Para.
Cochin 1,540 Para.
Coorg 1,500 P ara and Ceara,
Kanan Devan Hills 4.00 Para.
Malabar 1,000 Para.
M alabar-W ynaad 700 Para and some old Ceara.
Mysore, North 700 P ara and C eara.
M ysore South 200 Para and C eara.
Nilgiris 1,000 Para, Castilloa  and C eara.
Pulneys — Para and Ceara.
Shcvaroys 1,726 Para, Castilloa  and C eara.
T  ravancore 10,000 Para.
O ther Places 1,000 Some of the above.

M a i n l y  i n  S o u t h  I n d i a .

From the above statement it w ill be observed,” 
concludes M r. Proudlock, 11 that the prin cipal region

«  Hevea Brasiliensis or Para Rubbtr, by Wright, pp. H  and aa.



in w hich rubber has been and is b eing planted, is in 
the vicin ity and on the slopes of the ghats in South- 
W estern India. T h e  ch ie f lo cal centre around w h ich  
the largest areas, am ounting to about 5,493 acres at 
the present tim e, have been planted is the sm all v illa g e  
of M undakayam  in T ra va n co re. T h e  belt o f coastal 
country w h ich  l ie s  b e tw e e n  the sea and the foot o f tht 
W estern  G hats is p a rticu la rly  w ell suited both as re­
gards clim ate and soil fo r  rubber cultivation  on an 
extensive scale. T h e  species that has been m ost.largely 
planted in South-W estern In dia  is H evea brasiliensis. 
In C oorg  and M yso re  besides P a ra a good deal of 
C eara is b eing gro w n ; w h ile  in the B om bay Presidency 
a few  com p aratively  sm all plantations, ch iefly  e x p e ri­
mental in character, have, I  believe, been planted, 
prin cipally  w ith  P a ra  rubber. In  Assam , F icu s  
elastica, w h ich  is indigenous to N o rth -E astern  India 
is the species that is gen era lly  g ro w n .” 1*

POSSIBILITIES ON TH E BOM BAY COAST.

M r. P rou dlo ck, i i  appears, also inspected the G o v ­
ernment experim ental rubber plantations in the Bom bay 
Presidency about 1909 as in connection w ith  them  he 
made a report to G overnm ent w h ich  concludes w ith  the 
follow in g observations: “ T h e  best d istrict in the
presidency for rubber is K anara. In the fine evergreen 
forest region a lon g the foot of the ghats from  near 
Bhatkal to Ivanara, w h ere  the clim ate is hot and m oist 
for a good p art of the year, the conditions are upon the 
whole favourable fo r the successful gro w th  of rubber, 
especially fo r  C eara  and fo r  Para. N e x t  to Kanara, 
comes T h ana, w h ere the clim ate  is also hot and moist 
and fa ir ly  suitable fo r  rubber. I  do not, how ever, 
think that the T h a n a  d istrict is quite so prom ising as 
Kanara for rubber grow in g, but still the conditions are 
not altogether unfavou rab le. ** *  W ith  regard to 
Belgaum  and Poona, I  w ou ld  not recom m end them  as 
rubber-grow ing districts.” 1-*

13 Rubber, Etc. by Proudlock, p. 48. 

n orf ° n the Government Experim ental Rubber Plantations in the
w ay Presidency by Proudlock, G overnm ent Press,' Bombay, i<joy, p. 28.



R u b b e r  i n  A s s a m .

Sir G eorge W att declares that rubber was found 
originally in the East by the celebrated botanist, R o x ­
burgh, early in the nineteenth century. P rio r to this 
discovery the world believed that the product existed 
only in tropical Am erica. It is affirmed that in 1810 
Roxburgh, assisted by M r. M . R. Sm ith of Sylhet, 
found Ficus elastica grow ing w ild  in the forests of 
Assam and traced the tree by its dried latex w hich  
formed the inner lining of a pot of honey presented to 
him through M r. Sm ith.rs Thus it is obvious that this 
tree is an indigenous product o f Assam  and very p ro­
bably existed there for centuries. A lso  it is significant 
that the rubber, known as gutta ratnbong, w h ich  has 
long been produced in thc M alay  Peninsula, is now 
identified as this particular species.

Ferguson describes in his book A l l  A b o u t R ubber  
and Gutta Percha  thus: “ F icu s elastica  grow s w ild  
along the foot and in the low tropical valleys o f the 
Himalayas, from the M echi river on the N e p a l boun­
dary at 88°E. Long, to the extfem e eastern lim it of 
Assam in 79°E. Long., as w ell as along the foot and in 
the valleys of the southern mountains of the B rah m a­
putra valley, v i z : the Patkye, N aga, K hasi Jainthia 
and G arro H ills. It is not abundant until east of the 
Bor N uddi, where it is common in the forests at the 
foot of the hills in the Khaling, Burigom a and K u ria- 
para Duars. *** In the C hardw ar forests, between the 
M ura Dansiri or Ruta N uddi and Borali river, the 
plant is abundant. ** T h is  is the G utta R am bong 
produced also in M alaya. *'* T h e  rapid destruction by 
the natives of the wild rubber trees in Assam  called 
forth efforts to establish their cultivation in regu lar 
plantations. ***  1 hat at C hardw ar has an area of 
some 80 square miles.”

l-  P̂ antati°ns of Ficus elastica in Assam  w ere
chiefly experimental farms conducted by Governm ent, 
borne of them appear to have been sown by planters as 
adjuncts o f tea, as m  many gardens to this day in South

• / 'iS i . 'S T v i  v *  iy. s i m m  S S i T  ~ '
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India. T h o u g h  little  inform ation is availa b le  on this 
point, it w ou ld  seem that the planters w ho took up 
p ic u l elastica  had little  or no experience in it, obtain­
ed no expert ad vice from  any scientific departm ent and 
probably cared little  fo r  th eir secondary crop. Y e t  
they seem to h ave derived  som e gain  from  it fo r  m any 
years until the slum p in rubber about 19 21 put an end 

 ̂to their casual enterprise.

T h e  S c o p e  f o r  E x p a n s i o n  i n  I n d i a .

G reat cred it is due to M r. P rou d lo ck  fo r  his care­
ful study o f the ou tlook fo r  rubber culture in In d ia  and 
the accurate p ictu re  he presents of some o f the facilities 
and difficulties w h ich  the industry is lik e ly  to m eet w ith . 
H e rightly holds the opinion, w e have already 
expressed, that In d ia  possesses a distinct advantage 
over other ru b b er-grow in g countries in regard to 
labour. A lo n g  w ith  this su p eriority  is the exceptional 
healthiness of clim ate  in most parts of South In d ia  
suitable fo r this cu ltivation. T h ese  are no mean fa c il i­
ties com pared w ith  sonje of the conditions that obtain in 
M alaya and the D u tch  E ast Indies. “  A lth o u gh  
rubber cultivation  in In d ia ,”  exp lains M r. Prou dlock, 
“  is com paratively  speakin g still in its infancy, it is 
reasonable to anticipate that fu rth er la rge  extensions 
w ill be m ade in tl\e near future. In the h ig h ly  im ­
portant m atter o f  o b tain in g an abundant supply of 
reasonably cheap labour, In d ia  certa in ly  possesses a 
great advantage over m ost other rub b er-grow in g coun­
tries and this fact is bound to h ave a fav o u ra b le  influence 
on the industry in the future, m ore esp ecia lly  durin g 
periods o f lo w  p rices.”

“ T h e  vast tracts o f good land w h ich  lie  between 
the sea and the base of the m ountains, as w e ll as in the 
valleys of the m ountains, a lon g the w estern side of In dia  

ug-. from B om bay to C a p e  C om orin , up to an elevation  o f 
r  J>ooo feet and w h ich  are fa ir ly  w e ll sheltered from  high  

--^winds, w h ere  the ra in fa ll is not less than 80 inches a 
year, are em inently suitab le fo r  the successful grow th 
of Para, C a stillo a  and C e a ra  rub b er trees. W h ile  in 
regard to C eara , it can also be grow n  w ith  a fa ir



n(, , f _# success in frost-free localities over the 
greater part of India (cf. para. 93). I t  is undoubtedly 
fhe b e s t  species o f rubber tree to plant in the drier 
pans of the country. (v>ie Para- 57->

R o b b e h ' s  E c o n o m i c  B e n e f i t s  t o  I n d i a .

“  I f  we take into consideration," continues 
M r. Proudlock, “  the great and ever increasing demand 
for rubber, which is required in so many o f our modern 
industries, the cultivation is bound to becom e a still 
greater and more important one. T h e  industry, when 
established on a large scale in the parts referred to, 
w ill necessarily give em ployment to a large am ount 
of labour; and, moreover, it w il l  eventually  becom e 
a material source of increased w ealth to the country. 
Rubber cultivation, ought, therefore, to continue to 
receive the earnest attention o f the G overnm ent; and, 
it would be a wise policy to continue to g iv e  every 
reasonable encouragement to private individ uals and 
companies to take it up. T h e  G overnm ent have a l­
ready shown a sympathetic attitude and have offered 
a fair inducement to rubber planters b y  a llo w in g  all 
lands already planted, or to be planted, w ith  rubber to 
be occupied free of assessment for three years in the 
W ynaad and for five years in the N ilg ir is  (G . O . 
No. 1353, Revenue, dated ioth D ecem ber, 19 0 4); also 
for three years in the Anam alais— vide  G . O . N o . 181, 
Revenue, dated 28th January, 1907. T h is , o f course, is 
an important concession: but there is no gain sayin g the 
fact that planters com plain of almost insuperable diffi­
culties in obtaining grants of suitable land for rubber 
growing.” 16

So m e  P ro po sa l s  o f  G r e a t  I n t e r e s t .

T h e aforesaid concessions in land tenure that 
Government made over twenty years ago, w ith o ut 
attracting a sufficiency of planters, m ight now be en 
hanced to 8 years w hich the Governm ent offers at p re­
sent for rubber-growing lands in Burm a. T h e

Report, Etc. by Proudlock, p. 49.



reason for it is that it takes almost this period for a 
rubber estate to be w e ll established and to b fg m  the 
recoupment of its cap ita l outlay. In 1918-19 the 
Indian In dustria l C om m ission urged the need of d eve­
loping the rubber industry in In d ia  and declared that 
it was one of those industries that are essential in the 
national interest and should be encouraged, if  necess- 

. ary b y  special m easures. T h e  adoption of such 
measures by G overnm ent has now  becom e insistent. 
M r P rou d lo ck  m akes another suitable suggestion.
“ One of the w ays,”  he proposes, “  in w h ich  further 
encouragem ent m igh t be given  to planters w ou ld  be 
to select tracts of good land suitable for grow in g  rubber 
and dem arcate them  into contiguous blocks o f 250 and 
coo acres each, resp ectively  or in lots, that w ould be 
likely to suit investors, and then advertise them  for 
sale, briefly m entioning the terms o f occupation in the 
Fort St. G eorge G a zette, in the district gazettes and 
also in the Indian, C ey lo n  and London papers.”

“  It m igh t be ad visab le to lim it each area of 
land that is to be devoted to the cultivation  o f rubber 
to 2.000 acres, o r  e ig h t b locks o f 250 acres or four 
blocks contain ing 500 acres each. T h is  w ou ld  enable 
both small and la rge  investors to buy just as m uch land 
in contiguous lots as they require. T h e  question of 
leaving, or p ro v id in g  fo r the p lan tin g of, intervening 
belts o f forest or other cultivations betw een each 2,000 
acres o f rubber land is an im portant one fo r considera­
tion; as the existence or provision  o f such belts w ould

, provide a natu ral means of ch eck in g  the spread of any
harmful diseases o r pests w h ich  m igh t b reak  out am ong 
the rubber trees in any p a rticu la r p lantation.

A  R u b b e r  P o l i c y  f o r  I n d i a .

I j  “  I f  a p o licy  ap p ro x im a tin g  that rou gh ly  ou tlined
I / above w ere adopted and m odified w hen and w h ere
,f -  necessary to suit both state and investors’ requirements 

and circum stances, planters w o u ld  know  exactly  w hat 
lands w ere av a ila b le  in each d istrict fo r  rubber c u lti­
vation. T h e y  cou ld  then go and inspect them



thoroughly before the dates on w hich they w ou ld  he 
put up fo r sale. T h is  would save planters and inves­
tors much trouble and disappointment in searching for 
land suitable for rubber grow ing, w h ich  they may 
afterwards find out is not available, o r  that there are 
so many formalities to be gone through and com plied 
with, which often cause long and em barassing delays, 
before they can obtain possession of the land th e y  wish 
to have, that they become discouraged and try else­
where. It is, therefore, in thc direction indicated 
above that the Government, if  so disposed, m igh t find 
further opportunities for g iv in g  encouragem ent w hich  
would be very acceptable to, and w hich w ou ld  be great­
ly appreciated by private individuals, syndicates and 
companies who are w illin g  to invest capita l in the cu l­
tivation of rubber in the presidency.” 1?

M r. Proudlock further suggests the appointm ent 
of a special officer to advise on the organization, 
planting, propagation and establishm ent o f rubber 
estates. “  I t  would be an im portant part of his d uty ,” 
he proposes, “ to discover the best localities to suit the 
requirements o f each particu lar species that is already 
introduced or that it is desi red to introduce and establish 
**10 decide matters relating to cultivation, distance of 
planting and pruning, besides many other questions re­
lating to and connected w ith  such w ork  w h ich  w ould 
require expert knowledge.” 18

T h e  N ee d  o f  O f f i c i a l  O r g a n i z a t i o n s .

For the benefit of rubber growers, it w ou ld, of 
course, be necessary for the G overnm ent to establish 
more experimental farms than exist at present, especi­
ally ln oouth India, when private enterprise comes 

d eX eH  frn CXtS d this cuIture‘ T h e  experience 
of verv l i t t f  ™i trees in the botanical gardens is 
at o r e L i ,  „  T  '°  Practical S rowers' '^ e r e  aVe 
nature Tn government institutions of this
nature in Cochm  and Travancore. T h e  R ub b er

"  Report, Etc. by Proudlock, p. 49. 
» / W ,  P. 50.



E x p e r im e n t  Station at M o o p ly  is situated on P a la p illy  ? 
estate in the M o o p ly  v a lley , C och in , 10 m iles  b y  road  \ 
from P a d u k a d  R a ilw a y  Station on the C och in  State 
R a ilw ay . I t  is situ a ted  in the m id d le o f a large area o f j 
rubber of some 7,000 acres in one unbroken block. r9

T h e R ub b er E xp erim en t Station at T en m a lai is 
situated in the P ath anapuram  taluk of the T ravan core  

'State, on the Q u ilo n -S h en co tta h ’line, by the side of the 
main road 41 m iles from  Q u ilon , and h a lf a m ile to the 
west of the T en m a lai R a ilw a y  Station. T h e  elevation 
is about 600 feet above sea le ve l and the station w hich  is 
typical o f the d istrict is situated in the large tract of 
over 10,000 acres of rubber.30

A p art from  these G overnm ent institutions, the 
organizations of the U nited  P lanters’ Association of 
Southern India, C oim b atore, in this direction consist 
of a Scientific D epartm en t w ith  three experts (in clu d ­
ing a R ub b er M y co lo g is t w ith  7  E xp erim en tal and 
Research Stations) and a L a b o u r D epartm ent w ith  6 | 
Divisional officers and# agents throu gh out South In dia  
in 1926.

P r e s e n t  S t a t e  o f  I n d i a ’ s  R u b b e r .

A t present the cu ltiv atio n  o f the P ara, C eara and 
Ficus elastica species o f rub b er is an established industry 
in India and the areas under them  in the provinces in 
1926, w ere as fo llo w s :—

Province or State. Para in acres. Ceara in 
acres.

Ficus elastica 
in acres.

Total in 
acres.

Burma
Travancore
Madras
Cochin
Coorg
Mysore

68,916 
41,167 
13,022 

8,986 
2,861 

557

2.65
«>956

140

107

3
542
117

69,184 
43,665 
*3>279 
8,986 
2,861 

664

T o tal . . 135.509 2,468 66 2 138,639

n . „ Rft‘ort on the Rubber Experiment Station, Mooply, published by the 
Uepartraem of A griculture, M ad ras, 1933.

RfPorl on 1 Ue Rubber Experiment Station, Tenmalai, published by the 
partment of A griculture, M adras, 1923.



T h e total area in India has grown steadily during 
) the lasttS years. It was 118,536 acres in 19 19; 124,167 
I acres in 19201 124,7*9 ^cres in 19 21, 125,967 ^eres in 
{ 1922; 128,002 acres in 1923; 129,422 acres in 1924 and 
\ 132,580 acres in 1925.

In 1926 the number of rubber plantations in India 
was 1,171 covering an area of 203,654 acres as against 
1,070 with an area of 201,222 acres in the preceding 
year. N ew  lands planted w ith  rubber in the estates 
amounted to 9,366 acres and old cultivation abandoned 
by them amounted to 3,307 acres in 1926, resulting in a 
net increase of 6,059 acres in the year, i.e., 5 p er cent, 
above the area of the previous year. O f  138,639 acres, 
the total cultivated area in 1926, only 101,329 acres 
were tapped. From  the table shown it appears that of 
the total area under cultivation in 1926, 50 p er cent, 
was in Burma, 31 per cent, in T ravancore, 10 per cent, 
in Madras, 6 per cent, in C ochin, 2 per cent, in C oorg  
and 1 per cent, in Mysore.

D uring 1926 the total production of raw  rubber in 
India was about 10,270 tons or 23,004,167 lbs. (H ev ea  
22,813,285 lbs.; Ficus elastica 155,748 lbs. and C eara 
35,134 lbs.). India’s n egligib le outturn o f rubber at the 
present day, despite the early efforts o f the G overnm ent 
to encourage this culture, serves to show how  grea tly  the 
industry has been ignored by capitalists in this country 
and what enormous wealth has been lost to them. T h is  
is very deplorable when w e com e to consider that 
countries which have far less chances o f success and 
little need of increasing their w ealth-production— such 
as the U. S. A .— are getting frantic over the d evelop ­
ment of rubber culture.

Per acre taPPed area w as ^34 
lbs. in Cochin, 233 lbs. in T ravancore, 230 Ibsi. in 
Burma, 216 lbs. in M adras, 157 lbs. in C o o rg  and 41 lbs. 
in M ysore. In the same year, the d a ily  average num ­
ber of persons employed in the plantations was returned 
at 40,3031 of which 42,574 w ere perm anent and 5,809



tem porary. T h is  labour force was located as fo llow s: 
iif B urm a 16,902; in T ra va n co re  20,226; in M adras 
6 ,719 ; in C ochin  3,300; in C o o rg  1,050; and in 'M yso re  
186.

D e t a i l s  o f  C u l t i v a t i o n  i n  1926.

Acres
under

Hevea.

Acres 
F. elas­

tics.

I - m ' u l  ! T o ta l

M ergui 
Amherst 
Thaton 
T a y o y  
Insein 
Toungoo 
Henzadn 
H anthaw addy 
Salween 
Pegu  
Rhamo 
A ra kan  Hills 
A kyab 
M au bin 

In Travancore 
In M adras—  

M alabar . 
N ilgiris 
Salem 

In Cochin 
In C oo rg  
In M y so re—  

K adur 
Hassan 
Shimoga

9.379
>3.296
5-5*8
4.5+6
6,447 

641 
8,139 

•35 
513

10,671 
1.031

5.640 i 
1,920 ' 
3.391 i 
1,190 
2,328 
«>o57 

74 3.6S4

E x p o r t  f r o m  I n d i a ,

A ll  the raw  rubber produced in In d ia  is exported 
to foreign countries. In 1926-27 the exp ort to the 
L nited K in gdom  am ounted to 10,245,699 lbs., to the 
Stputs Settlem ents to 5,180,770 lbs., to C eylo n  to 
4,799,539 lbs., to the U nited States to 2,342,309 lbs. and 
to other countries to 116,102 lbs.->

•1 Pub.id.rf by d* Gov™™,



C H A P T E R  X I I .

PARA RUBBER IN BURMA.

Its P rom ising  F u t u r e .

O f all provinces in India, the best prospects for 
the immediate expansion of rubber culture seem to lie 
in Burma, and its administration has recently issued a 
brochure w ith a view  to encourage its rubber industry. 
T he Burma Government offers extensive lands for rub­
ber cultivation in 5 districts— Tou ngoo, Am herst, 
Thaton, T avoy and M crgui. Lands are offered in 
perpetuity w ithout any prem ium  or rent, no land 
revenue being chargeable for the first 8 years. T h e  
authorities notify that in the aforesaid districts there 
is no difficulty in procuring labour and there are no 
restrictions on the im m igration of labour from  India. 
Moreover, the Stevenson A c t has not been ap p lied  to 
Burma. R egarding transport, the facilities  by rail, 
road and river are fa irly  sufficient in the Toungoo, 
Thaton and Am herst districts. B ut in the T a v o y  and 
M ergui districts, transport is still rather deficient. A n  
extensive road scheme, however, is on hand and a ra il­
way between T avoy and M ergu i is b eing constructed. 
Moreover, there are two steamer services along the 
sea-coast between Rangoon and Penang w h ich  call at 
M ergui and Tavoy. T h e  Federated M a la y  States, 
the biggest rubber-producing country, are not la rg er in 
area than the lands now being offered in Burm a.

Regarding the com parative conditions o f rubber- 
planting in the F .M .S . and Burm a, the opinion of 

f v  1  ay lor’ M anager of the T a m o k  R ubber 
Estate, M ergui, is valuable as he had been a rubber 
planter for ten years in the F .M .S . before goin g to 

ma. H e  is confident that at least the T a v o y  and





PLATE 15.
< To face p. 153 ).

died of dis«aL, andUtbea’ t ^ X f f l | A l ? n]taZ'ng har<liness o f a Hevea. Its tap rool 
and is being Upped. but 11 Put « u» a limb which is quite healthy

(Photo reproduced from "Iiubbcr in Burma ”)



M ergu i districts have a b ig  advantage over the F .M .S . 
in rubber grow in g for the fo llo w in g  reasons: l. f i r s t ly  
cost of production is considerably less; secondly there 
is an alm ost entire absence of disease am ongst trees in 
Burm a; and th ird ly  the yield  per acre on a w ell- 
managed estate is actu ally  h igh er in T a v o y  and M erg u i 
than in the F .M .S ., and this in spite o f  the fact that 
tappifig can only be carried  on for nine months out o f 
the year ow ing to clim atic conditions. O n  a p art of 
one estate in the M erg u i district, the y ie ld  is as h igh  as 
500 lbs. per acre and w ith  increased experience there 
is every possibility' of this figure being exceeded.”  1

Burm a com pares fav o u ra b ly  w ith  the F .M .S . re­
garding output per acre and cost o f production. In  the 
former, w here the plants are la rg e ly  im m ature, the 
average outturn is rou ghly 225 lbs. p er acre w ith  9 
months’ tapping. In the latter, consisting m ostly of 
older estates, it is prob ab ly  around 315 lbs. w ith  11 
months’ tapping. T a p p in g  is u sually  com m enced 
when the rubber p lan t is 5 or 6 years old, the y ie ld  per 
acre then being only about 100 lbs. per annum. T h is  
increases to about 400 lbs. (wret) as the tree grows 
older. In  Burm a the average ‘ all-in  ’ cost (in clu d in g  ) 
London charges) is reported to be about 8.2^. per lb. 
w hile  in the F .M .S . the same cost is 10.3^. R u b b er ! 
trees nearly h alf a century old  are said to exist in 
M ergui. T h e  m any private estates and rubber syn di­
cates now wrork ing there seem to be ca rry in g  on a 
lucrative business. S u rely  the provin ce  offers a good 
opening fo r enterprising capitalists w h o cou ld  keep 
themselves go in g  d u rin g  the period  o f m atu rity  w ith  
some other kind o f farm ing. F o r large syndicates 
there is the added attraction o f tin and w o lfra m  m ining 
in the southern districts.

M a jo r  H . R. P e lly , la te ly  D e p u ty  C om m issioner 
of T a v o y  and M erg u i, com pares these districts w ith  the 
F .M .S . thus: “ A  com parison betw een this tract of
country (i.e. the T a v o y  and M e rg u i d istricts) and the 
F .M .S . is instructive. T h e  area of the form er is about



„ ,o o o  sq. miles or more than half the size of the 
F M  S which measure 27,000 sq. miles. The el 1 matt 

similar hut the F .M .S . are not so healthy. T h e 
rainfall in the F .M .S . is rather less, b ein g a little 
under too inches. Both countries are rich m tin and 
forests and both are suitable for rubber and cocoanut 
growing. As regards rubber, however, Burm a has the 
advantage, as not onlv is the cost of production less 
than in the F .M .S ., but there is an almost total absence 
of disease in the trees and com paratively little  sickness 
amongst coolies ow ing to the absence of m alaria. 
Moreover, no premium is charged by the Governm ent 
of Burma for jungle land taken up fo r rubber planting, 
whereas in the F .M .S . $25 per acre prem ium  is charged 
in addition to the rent w hich is considerably la rg e r  than 
the land revenue charged in Burm a.”a

E x ten sive  S u it a b l e  T r a c t s.
M r. T . D. Stock, O ffg. D irector o f A gricu ltu re , 

Burma, in a note, dated 28th M ay, 1926, on R ubber 
Cultivation in the T a v o y  and tyfergui districts, throws 
a flood of light on the present position and latent pos­
sibilities of rubber culture in the two districts. “  In 
T avoy and M ergu i alone,”  he affirms, “  it is estimated 
that there are 120,000 acres suitable fo r  rubber exten­
sion. In speaking of a tract w here there is so little 
land developed and so much ly in g  waste or under 
jungle, an estimate of suitable land for agricultu ral 
purposes is almost certain to em brace only the most 
suitable areas. T h e  present estimate includes only the 
more level lands and gentler slopes. I am of opinion 
that the estimate is therefore a conservative one, for 
outside the areas w hich have been dem arcated are 
steeper lands which must suggest themselves for p lant­
ing schemes when the more em inently suitable sites 
have been taken up. T h e  lands w h ich  have been p ro­
nounced suitable for rubber extension in these dis­
tricts comprise blocks up to 6,500 acres or m ore in 
extent. Some of these are in close p roxim ity  to es­
tablished areas. I have no hesitation in saying that all



the areas dem arcated w il l  gro w  rubber, but some of 
them w ill grow  better rubber than others, and I  pro 
p0™  to indicate these in dealin g briefly  w ith  the 
various localities.” !

I n  t h e  T a v o y  D is t r ic t .

“ T h e  total area under rubber in T a v o y  is 6,506 
acrcs ' w h ile  the area pronounced to be suitable fo r 

"further extension is 18,900. That local interest in 
rubber cultivation  has been stim ulated by p rev ailin g  
good prices is indicated b y the fact that d u rin g  the past 
vear 17 applications have been m ade fo r sm all areas 
i p  to 300 acres in extent. In  the Y e b y u  township the 
suitable area is estim ated to be 8,500 acres. O f  this 
the most prom ising site is the E gan i tract of 4,500 acres 
situated between the v illages of E gan i and Y a la in g  and 
w ithin two m iles o f the T a v o y  river. H ere  the soil is 
a good clay loam  at present covered w ith  m ixed forest. 
T h e  land’ is flat or s ligh tly  undu lating and the 
whole area w ou ld  m ake an excellen t site fo r a large 
estate. F u rth er north near P ach au n g on thc Kam - 
bauk road and also betw een N a n k ye  and K aleinaung 
other sites are available. C onditions here are not 
so good: the soil is poorer and the land in most parts 
is covered w ith  m ixed bam boo jungle. A p a r t  from  
the area of 3,000 acres o f fa ir ly  level land on the 
road from  N a n k y e  to K a lein au n g  there are few  pro- 
mising sites. T h e  country is h il ly  and m uch broken 
up and docs not impress me as h a v in g  possibilities for 
developm ent on any extensive scale.

u In thc T a v o y  tow nship a lon g the M y itta  road 
there are small sites at K h a tyu a  v illa g e  and in thc 
neighbourhood of M yitta . A t  K y au k m ed a u n g  there 
is an established plantation o f 1,600 acres, but apart 
from these areas the land is too h il ly  for plantation 
work. In the L a u n glon  tow nship rubber is in e v i­
dence on thc road from  T a v o y  to M au n gm agan . T h ere  
are in this township about 4,500 acres in scattered areas 
available for fu rth er developm ent. W ith  the excep-

Rubber in Burma, pp. 17-18.
* Ibid, p. 18.



tion of the lower ly ing areas, how ever the land is not 
of the best quality and the bulk of the rubber w h ich  has 
been planted is not in a very flourishing condition. In 
the Thayetchaung township w e have, in my opinion, 
some o f'th e  best land in the district. E xce llen t sites 
for rubber suggest themselves in the neighbourhood of 
Pyibvutha between the 30th and 33rd m ile, between 
Yange and Kadw e and again between K a yich a u n g  and 
Aukthayetchaung river. A nother large area extends 
from Pe village to the T av o y -M erg u i border. T hese 
for the most part are level areas w ith  good drainage. 
T he soils vary from sandy to ligh t clay loam  w ith  a 
good proportion of organic m atter and ov erly in g  sand 
and gravel sub-soils. T h e  sites v ary  from  1,000 to 
6,000 acres in extent and possess a tremendous advant­
age in being on the main trunk road between T a v o y  and 
M ergui.” *

I n  t h e  M ergui D is tr ic t .

“ In the M ergu i district, it is estim ated, there 
are at least 100,000 acres w hich  m ight profitably be 
opened up for rubber, but in the absence o f a d eta il­
ed survey it is not possible to refer to m ore than a few 
specified areas w hich lying on o r  near the m ain lines 
of communication, permitted o f exam ination in the 
short time at my disposal. On the main trunk road from 
T av o y  to M ergu i are many excellent sites. I  am p arti­
cularly impressed w ith certain localities between Pe 
and Palauk and between P a law  and T a m o k  where 
level or gently undulating areas up to 6,000 acres in 
extent are to be found between the h ill ranges and the 
coast, I he soil is a ligh t sandy loam  ov erly in g  gravel 
or latente sub-soils. Good drainage is obtained and 
the sod, except where it has been denuded by taungya 
fellings, is usually of good depth and q u ality .” 6

On the 1 enasserim river there is an area ex ­
tending north of T harabw in  along the T h a rab w in  
chaung, and in the valley of the L ittle  Tenasserim  an

5 Rubber in Burma, pp. ,g .,96 Ibid, p. i 9.



area of perhaps 30,000 acres ly in g  south o f the 1 hakyet-
ch’ a u n g  down to the N ga w u n ch a u n g. H ere  the.soil fo r  /
the most part consists of c la y  loam  o f good depth and 
quality. On the h igh er slopes the soil grades into sandy 
loam or disintegrated laterite. T h e  hollow s h ave a ten­
dency to w a terlo ggin g  in the rains and for p lanting p u r­
poses* should, therefore, be avoided. T h e  w hole area is 

.covered w ith  heavy jungle. O n  K in g  Island the bulk
* of the rubber land has been taken up, w h ile  K issering 

Island, I am told, is subject to cyclon ic  disturbances.” ?

“  I t  appears, therefore, that fu rth er developm ent 
w ill be confined to the m ain-land w h ere any land 
w hich is not flooded d u rin g  the rains and w h ich  is not 
too steep fo r p lanting w ill  be found suitable fo r rubber.
T h e  m anager of one of the la rg er B urm a estates— a man 
with w ide experience of rubber in the F ederated M a la y  
States— has expressed the opinion that w e  have here 
the finest rubber land in the E ast and his opinion is 
endorsed by one o f the V is it in g  A gen ts  w h o com es up 
periodically  from  M alaya . O n  one estate last year two 
blocks of rubber gave*an average y ie ld  of 550 lbs. to 
the acre. T h e  same area is expected to y ie ld  at the rate 
of 600 lbs. to the acre this year. I t  w il l  be d ifficu lt to 
find in the Federated M a la y  States figures to com pare 
with these: they indicate, perhaps m ore than anything 
else can, w h a t a rosy fu tu re  there is for rubber in this 
part of Burm a.” 8

T h e  T r en d  o f  D e v e l o p m e n t .

“ M ost o f the older estates are exten din g their 
area. D u rin g  the past yea r the applications fo r  rub­
ber grants in the d istrict am ounted to 41,226 acres.
There are already 25,000 acres o f planted rubber in 
the district and of a ll other crops 116,925 acres under 
cultivation. F o r the extension o f field crops little  
scope is o ffered : the populatio n  is sm all and condi­
tions gen erally  unfavou rable. Som e o f the lo w -ly in g  
areas m ight be u tilized  fo r padd y but this w ou ld  de­

f e n d  on the opening up o f the district, the developm ent

7 Rubber in Burma, p. 19.
8 Ibid, pp. 19-20.



of p U n at.cn  crops like rubber, cocoanuts and possibly 
oil palm and thc influx of labour w hich w ould natur­
ally follow  the extension ot planting interests. T h e  
n o te  I would stress is that the b ulk  of the land in thc 
M ergui district is suitable only for plantation crops 
and it is upon thc development of these that the pros­
perity of the district w ill largely depend The oil- 
m lm  is likely to do w ell. W h ere it has been tried, 
it has made magnificent grow th and come into bearing 
after three vcars whereas the usual period is four yeais. 
Land in die Federated M alay States is getting  scarce 
and should the palm-oil industry go ahead in the East, 
as there is every reason to believe it w ill, attention is 
sure to rivet on to areas in Burm a. W h a t is needed 
now is a more thorough survey of the areas, in M ergu i 
which are suitable for plantation crops. T h e  areas 
once demarcated w ill perm it of classification into (a) 
those suitable for capitalised planting, and ( b ) those 
suitable for the small planters.” 9

S o m e  E x c e l l e n t  S u g g e s t i o n s .

In view  of the fact that fand in the Federated 
M alay States is getting scarce, as this report inform s 
us. it is indeed fortunate diat the Burm a G overnm ent 
is offering such excellent sites for rubber cultivation  as 
above described. M r. T . D . Stock ’s suggestions 
to the Government, to provide both for the sm all and 
large capitalist, as w ell as for their assistance from  
scientific experts, are very opportune and deserve early 
adoption. “  I  would strongly advise,”  rem arks M r. 
Stock, “  against the indiscriminate issue of grants. It 
is difficult to find large com pact areas, and capitalised 
concerns w ill require areas of at least two to three 
thousand acres in extent. T o  issue one or two small 
grants of a few hundred acres in an area of say three 
thousand acres would tend to spoil it as a site for a 
large plantation. 'Ih e  smaller areas m ight be entirely 
reserved for the small planter, and to safeguard his 
interests further certain specified areas o f la rger size 
might be cut up into blocks of a hundred acres.” "’

a Rubbtr in Burma, p. 20. 
I® Ibid, pp. io-2i.



• T h e  planting industry in B urm a is receiving more 
and more attention from  the man w ith  sm all .cap ita l.

present his interests are m ainly concerned w ith  
rubber 'and this is lik e ly  to continue. In v isitin g  these 
small plantations, one can h ard ly  fail to observe e v i­
dence of faulty and insufficient know ledge bad 
spacing, drastic bark consum ption and tap p in g  wounds, 
i f  the need for better methods is rea lized  at a ll, the 
small planters have nobody to go to for advice. M ore 
often than not they c a rry  on in b lissfu l ignorance o f the 
fact that the trees are not b ein g given  a proper chance. 
The larger plantations have their V is it in g  A gents and 
occasional visits from  experts of the R ub b er G r o w ­
ers’ Association. T h e  A g ric u ltu ra l D epartm en t must, 
therefore, in the interest o f the sm all grow er take ea rly  
steps to fill one of the vacant Senior A g ric u ltu ra l 
Assistant’s posts w ith  a man h a v in g  special tra in in g  in 
plantation crops and a know ledge of m ycology. H e  
should have attached to him  an exp ert tap p er as field- 
man and his main line o f attack  w ill  be to arrange 
simple lectures illustrated  w ith  lantern slides at dis­
trict and township h'eadquarters and to carry  out 
demonstrations in m ethods o f tap p in g  on sm all native 
estates.” 11

T r a n spo r t  D e v e l o p m e n t  i n  B u r m a .

T h e  success o f rubber cu ltu re  in the Federated  
M alay States is in no sm all m easure due to their e x ­
tensive means o f transport. M a jo r  M . T .  P orter, R . K.. 
fingineer-in-C hief, B u rm a-Siam  R a ilw a y  Su rvey, in ­
deed affirms ‘ there is not the least d ou bt that the su c­
cessful production o f  rubber in the F .M .S . on the scale 
to w hich it has reached is due to the ex cellen t com m unt 
cations, both road and rail, w ith  w h ich  that country is 
provided.’ In  Burm a, though transport facilities  by 
rail, road and riv er are fa ir ly  sufficient for the present 
in the Tou ngoo, T h ato n  and A m h erst districts, they are 
still rather deficient in the T a v o y  and M e rg u i districts, 
as already indicated. I t  is fo r  this reason that the 
T3urma G overnm ent has b egun an extensive road and



rail construction scheme for the Ten assen m  division. 
\  trunk road to connect M ergu i w ith  \ avoy and feeder 
roads from it into the districts, as w ell as the m etalling 
of the existing roads are program m ed. 1 he proposed 
Y e-Tavoy-M ergui R ailw ay is expected to be mostly 
along the trunk road and if  possible to tap Prachuab. 
A t present thc chief means of com m unication in this 
region are steamers and taxis.

A  fortnightly coastal steamer service, ca llin g  at 
V ictoria Point, M ergu i and T av o y , is maintained 
between Penang and M oulm ein, and a w eek ly  coastal 
steamer service between V icto ria  Point and Rangoon, 
calling at M ergui and T avoy, is also conducted at pre­
sent. It is believed that the b ulk  of the passenger 
traffic in the Tenasserim  division w ill be carried by 
rail, instead of by steamers as at present, when the rail­
way comes through ow ing to the. intense d islike to 
travelling by sea of the average Burm an and Indian. 
This is evident from the fact that taxis are now  running 
in relays between impassable rivers, the passengers 
being carried across the latter By boat, and a through 
service between T a v o y  and M ergu i is thus kept up. 
These taxis are being extensively used in preference to 
the B .I.S .N . C o.’s steamers and launches, although the 
rates are usually doubled during the monsoon ow ing 
to the bad condition of the roads. T h e  prom oters of 
this railway are confident that it w il l  stim ulate trade 
in general and open up large areas for rubber, paddy 
and fruit cultivation as w ell as offer a better facility  
fo r tin and wolfram  mining.

D is e a s e  C o n t r o l  a n d  t h e  L i f e  o f  P a r a .

la p p in g  is conducted in M alaya fo r 11 months in 
t le  year and in some estates without cessation through- 

\ out the 12 months. In  Burm a the trees are tapped 
only for 9 months because the heavy rains o f the mon- 
J H  reŝ nct the (low of latex during July, A u gu st and 

t'hif h w K 1 1 Lt ^as now kecn definitely established
tifa liX  £  rfr<!St trec,s arc P °sit>vely benefited ’ 1’heii 
i m m u n i f v  f US injr eascd> which confers on them  greater 
mmumty from disease, their bark is conserved w hich



P L A T E  1 6 .
(T o  face p. 160 ).

A  portion o f the C row n Rubber Estate at M ergui. showing soil-wash as ; 
result of clean weeding.

({’hoto reproduced from "Rubber in Burma"i



Pl a t e  n .
( To face p. 161 >•

to ‘hC i f r0Wu Ru^ r  Esta,c Mer« lli. showing terraces constructed
to. prevent further « ,| .w« h  and the herring-bone system of tapping.

ll'lintu reproduced from "  Rubber in Hia mu.")



. a valuable asset esp ecially  in you n g plants and 
hese conditions g en era lly  tend to lengthen the li fe  of 

rubber trees in B urm a w here the H evea is known to be 
e0od latex y ie ld e r  even at an advanced age. 

Planters think that the cessation from  w o rk  recuperates 
ihe energy of the tree at the righ t tim e when diseases 
are most prevalent. Som e years ago, D u tch  research 
workers in Java cam e to the conclusion that. lJara 
rubber yields most latex between the ages of 11 and 15, 
after w hich tim e its y ie ld  tends to dim inish and that 
,0 years is its norm al period of production. C onse­
quently, m any com panies in that region still deduct 
5 per cent, for depreciation  after the trees attain the 

age of 15 years.

M r. J. Burns, M a n a g er o f the M e rg u i C row n 
Rubber Estates, L d ., how ever, cla im s to h ave d isp ro v ­
ed this theorv by show ing that in his plantations trees 
between 30 and 47 years old are as good yie lders as the 
younger ones. “  N o  one yet know s,”  he rem arks, “ how  
long a rubber tree w iU  live  for and there is conclusive 
proof to show that in the same w a y  no one yet knows 
at w hat age a rubber tree ceases to be a p ay in g  p ro ­
position. C erta in ly , age does not seem to h ave any 
effect on its output. Som e o f the oldest trees have 
proved better yie lders than the you n ger ones. It is 
fortunate that w e have som e o f the oldest plantation 
rubber trees in the w o rld  in B u rm a.” 13 Few' scientists 
probably possess sufficient kn ow led ge o f rubber plant 
physiology to be able to refute M r. B urns’ statement 
regarding the occasional grea ter y ie ld in g  cap a city  
of older trees. H o w ev er illu m in atin g  m ay be his ex ­
perience, it m erely seems to s ig n ify  that the v ita lity  
of rubber trees can be g re a tly  enhanced under im p ro v ­
ed conditions of clim ate and treatm ent, but it can 
hardly serve to disprove the b io lo g ica l fact of u ltim ate 
decay in rubber trees or the econom ic 1 la w  o f d im in i­
shing produ ctivity 1 from  rub b er culture. T h is  is also 
one of the reasons w h y  w ild  rub b er sources are 

■“gradually dim inishing.

S



D is e a s e s  o f  P a r a  i n  B u r m a .

H evea hrasiUensis is in a favoured position with 
. regard to fungoid diseases in Burm a, in the opinion of 

M r  D  Rhind, B. Sc., M vcologist to the Burm a G o v ­
ernment. “ T h e clim ate is such,” he observes, “  that 
the drv period from N ovem ber to M a y  checks many 
disease's effectively so that it is only d u rin g  the rainy 
months that fungi can flourish to any extent. C o m ­
pared with the Federated M a la y  States, rubber in 
Burma is particu larly w ell off in this respect. T h e 
dreaded Forties lignosus (sem itostus) root disease 
has not been recorded here so far. M o u ld y  R ot is 
unknown and Brown Bast occurs to a n eg lig ib le  extent 
only. Thus three of the most destructive diseases, all 
directly affecting yields, are still o f no im portance or 
quite absent.” 13 Burma has a sm all share o f rubber 
diseases nevertheless and planters cannot afford to 
neglect them.

In other rubber-growing countries, root diseases 
are especially dreaded, but they*do v ery  little  damage 
in this country though of general occurrence all over 
Low er Burma. “ T h e  commonest form  met w ith ,” 
explains M r. Rhind, “  is due to Ustulina zonata, com ­
monly a wound parasite, a fungus w h ich  rarely kills 
more than one tree at a time and w h ich  can easily be 
controlled by trenching round the tree affected. T h e  
losses from this disease probably do not exceed one 
tree per a hundred acres per annum. Brow n Root 
disease is much rarer, only two cases h avin g com e to 
the w riter’s notice during the last three years. W et 
■Root rot due to hom es pseudo-ferreous occurs in an 
isolated patch in the M ergu i d istrict only. W h ile  
this disease is more destructive than the two form er, 
it is at present confined to one place and is o f little 
importance. *+ W hite ants occasionally cause trouble 
in the extreme south of Burma, but the species that 
attack rubber do not occur in the m iddle zone. /



T h e most im portant o f all rubber diseases in 
Burma according to M r. R h in d , is B la c k , T h rea d  
C anker of the renew ing bark, a very prom inent stem /
disease “ T h is  disease, caused by a species o f Phy- 
M h th ora  "  he explains, “ on ly occurs d u rin g  thc m on­
soon, but no estate is free from  it and unless care is 
taken, it is capable of doing m uch dam age. * It 
has Been found that the ap p licatio n  of suitable d isin­
fectants to the cut controls the disease p erfectly  and 
all w ell-m anaged estates now  do this. Patch C an k er 
occurs to a sm all extent and, ex cep t in the South, does 
not usually require treatm ent, the diseased b ark  dryin g 
up and separating from  the tree spontaneously durin g 
the dry w eather.” 15 T h o u g h  it is never serious, all 
estates can show some cases o f P in k  D isease.

Speaking o f B row n  Bast, the G overnm ent M y c o ­
logist says that at present (1926) there is rem arkably 
little of this obscure disease in Burm a. “  R ecen tly ,” 
he observes, “ it has been attractin g considerable atten­
tion in thc F .M .S ., J a v a  and Sum atra, and a treatm ent 
cheap and effective, *has been w orked ou t; so that 
should the disease ever increase the means o f dealin g  
with it are at hand. * * A  le a f disease occurs to a 
greater or less extent d u rin g  the monsoon. I t  is caus­
ed by a P hy iop hthora  related to that w h ich  causes 
Black T h read . L eaves w h ich  are attacked soon fa ll 
and this has earned the disease the nam e o f ‘ abnorm al 
or secondary le a f-fa ll.’ T h e  severity of the disease 
depends entire ly on w eath er conditions. I f  there is a 
break in the monsoon w ith  a fe w  days’ sunshine the 
disease is checked at once. F o rtu nately  such a break 
frequently occurs about the b eg in n in g  o f J u ly .” 16 
Planters w ho possess the exp erien ce o f rubber c u l­
ture both in B urm a and M a la y a , such as M r. J. F . S.
I aylor, G eneral M a n a g er o f the T a m o k  R ub b er 
hstate, M ergu i, seem to be o f opinion that B urm a is not « 
troubled w ith  rubber p lan t diseases to the same extent 
as M alaya.

ih Rubber in Burma, p. 14,
u lbid, pp. i4-jS.



L a b o u r  a n d  C o s t  o f  P r o d i  c t i o n .

There is no difficulty in p rocurin g a sufficient 
supplv of labour in U pper Burm a and no restriction 
is imposed on the indenture o f garden coolies from 
abroad Burma in consequence seems to be in a better 
position regarding the provision of w orkers for rubber 
estates than most places in the M id d le  East excepting 
South India w hich in itself is the recru iting ground ' 
tor a portion of the labourers em ployed in M alaya , ( ey- 
lon and Dutch East Indies. C heap  labour is. there­
fore. a reason for the low  cost o f rubber production in 
this province of India, another reason b eing the com­
paratively easv terms on w hich  land is obtained theie 
for this cultivation. R eliable estimates place the 
average ‘ a ll- in ’ cost of rubber production in Burm a 
around gd. a lb. A  detailed statement of the M oul- 
mein Rubber Plantations, Ld ., published in D ecem ber 
1925, shows the estate cost as 7.926 annas and the ‘ all- 
in ’ cost as 8.508 annas per lb. ( A t  is. ±d. per rupee 
exchange in 1925, 1 penny — 1 anna.) C om pared  w ith 
this 8Yzd., the average ‘ all-in I  cost in M a la y a  has 
been worked out at lO .jd . in 1925. T h is  is the chiel 
reason for the very lucrative nature o f rubber culture 
in Burm a— a fact w hich is supported b y the high 
dividends paid by some of the rubber concerns there. 
T o  give instances, for the year ended J u ly  1925, the 
Burma Para Rubber Co., Ld .. paid 30 per cent., for 
the year ended August 1925, the M ou lm ein  R ubber 
Plantation, Ld., paid 18 per cent, and, for the year 
ended M ay 1925, the Tenasserim  I-Ievea Plantations, 
Ld.. paid 1 7 ^  per cent, on capital invested.17

v' Rubbtr in Burma, p. 26.



RUBBER in  CEYLON

B u d - G r a f t i n g  E x p e r i m e n t s .

A s  foreshadow ed in a previous chapter, there is 
much activity at present in C ey lo n  to b rin g  about im ­
provements in rubber eulture, esp ec ia lly  a lon g the line 
of bud-grafting. T h ese  efforts h ave been in itiated in the 
island apparently as a result o f the econom ic pressure 
that is being fe lt  ev eryw h ere  in this in d u stry; but, as 
Ceylon is the pioneer' ru b b er-cu ltiva tin g  land, m uch 
valuable experience wiill be d erived  fro m  its endea­
vours. In the C ey lo n  A g r ic u ltu r a l C o n feren ce h eld  at 
Peradeniya, in M a y  1928, the G o v ern o r presiding, M r. 
T. H . H olland, M a n a g er of the P era d en iya  E x p e r i­
ment Station, read an interesting p ap er 011 ‘ ‘ I  h e  B u d ­
ding o f  R ubber and T ra n sp o rt of B ud -w ood .”  A m o n g  
the conditions w h ich  affect the success o f budding, he 
indicated and discussed such points as d ie nature o f the 
bud-wood, the actu al process o f  g ra ft in g  and w eath er 
conditions best suited to the operation.

“ I f  the bud-w ood is too m atu re,”  he indicated, 
“ or for any reason dried up, it w i l l  be im possible to 
successfully rem ove the bud w h ic h  w il l  p rob ab ly  re­
main attached to the branch. T h e  best results can be 
obtained from bud-w ood w h ich  is still green o r has 
only recently turned brow n. In  1927 a separate record 
was kept of the successes obtained from  the use o f green 
bud-wood and brow n b u d -w o o d ; 15 p er cent, more 
successes w ere obtained from  green  w ood. T h is  was 
possibly not a fa ir  test as the brow n w ood in cluded  a 
good deal o f bud-w ood w 'hich arrived  from  estates or



other countries in poor condition. I t  is d ea r, how­
ever, that green wood can be used and that chances of 
success are at least as great as w ith  brown wood. The 
best bud-wood is obtained from  pollarded trees, and. 
at Peradeniya it is necessary to pollard the trees at least 
a year before the bud-wood is required. It is probable 
that the manuring o f the pollarded trees w il l  both in­
crease the rate of production and im prove the quality 
of the bud-wood. A n y m ixture used for this purpose 
should include a fair proportion of a quick-acting 
nitrogenous manure.”

A fter describing the actual process o f grafting, as 
done by trained coolies in his Station, M r. H olland 
proceeded to remark that no b udding in the field had 
yet been done at Peradeniya. M r. C , E . A . D ias had 
found budding in the field more successful than bud­
ding in the nursery, because his experience was that 
shoots from plants budded in the field g rew  m ore q uick­
ly and uniform ly than those from  plants budded in the 
nursery and transplanted. S p eakin g on the weather 
suitable for grafting, M r. H ollan d  found that a 
dry period follow ing the operation w as fatal to a large 
percentage of successes. L ig h t showers and a fairly 
humid atmosphere w ere the desirable conditions. It 
was not possible to predict exactly  w hen such condi­
tions occur in Ceylon, but in a norm al season Septem ­
ber, M arch and A p ril w ould be good months fo r g ra ft­
ing in the island. M r. H olland fu rth er observed that 
the influence of stock on scion in rubber budding was 
3 P r°blem  still under investigation, but it was obvious 

. that a vigorous free-grow ing stock was desirable. On 
this point, the views of M r. F . Sum m ers (recorded in 
PP- jo  and 79 of this book) m ay be consulted.

Ill regard to the transport of bud-wood, M r. H oi 
land had «omc experience to relate. “ B ud-w ood has 
been Received, ’ he stated, “  from other countries pack- 
! " ?  ? vo w a>'5' In 3 consignment received from  I.n a.

\  'j ° ? t u ' separately w rapped in dam p jute hessian 
and the hessian was in turn surrounded by a plantain



heath T h ese  bundles w ere  packed in dam p saw- 
S w t in a w ooden case. F ifty  p er cent, o f successes was 
nhtained from  this bud-w ood though w eather conditions 
were most unfavourable, no rain fa llin g  for j o  days 
ofier budding. A n oth er consignm ent o f bud-wood was 
received from  the F ederated M a la y  States. In  this 
case the shoots w ere  w rapped in jute hessian and packed 
in  d r y  ch arcoal in w ooden cases. T h is  bud-w ood ar­
rived in a v ery  dry  state, and buds peeled b adly and only 
16 per cent, o f successes w as obtained. In this case 

again w eather conditions w ere  unfortunate, but not m ore 
so than in the case of the Jav a  consignm ent. Since 
w riting these notes, another consignm ent of bud-wood 
was received from  Sum atra. E a ch  bundle of two 
pieces was w ra pp ed  in plantain sheaths, but no jute 
hessian w as used. T h e  ends w ere  w axed. T h is  bud- 
wood had the appearance o f  h avin g heated consider­
ably and was p ra ctica lly  useless. E ig h t  buds w ere  put 
on but it w il l  be surprising if  any successes are obtain­
ed.”

B u d - G r a f t i n g  a n d  S e e d - S e l e c t i o n .

In the discussion w h ich  follow ed  at this C o n fe r­
ence, M r. J. W . O ld fie ld , a prom inent planter, said that 
he had no doubt as to the efficacy of b u d -gra ftin g  but 
what he w ou ld  lik e  to stress w as the im portance of seed- 
selection. H is  v ie w  w as that bud-grafting could  only 
extend the existing plant, but it could  not im prove its 
yield. T h e  only m ethod o f im proving the y ie ld  was 
by seed selection  and the gra d u al elim ination  of poor 
yielders. H e  adm itted that b u d -gra ftin g  w as a short­
cut in the p relim in ary  stages o f that w ork, but, so far 
as other plants w ere  concerned, experien ce pointed to 
the possibility o f in creasin g the su p ply  o f good yielders. 
but not of im p rov in g  th eir yie ld . Seed selection w ou ld  
improve the strain and thus g ra d u a lly  result in h igh er 
yielders than at present.

M r. O ld fie ld  is quite righ t in stressing the point 
,. that b u d -graftin g  is essentially a process in vegetative  

propagation or extension (as w e  h ave explained  in a 
previous chapter) and that it possesses no inherent



power o f im proving the y ie ld in g  cap a city  w hich  may 
be imparted to it m erely b y seed-selcction. In other 
words, bud-grafting is purely a m ethod o f transmitting 
parent characteristics (see pp. 60 and 6 1 ) ,  whatever 
these characters may be; and, the present policy is to 
utilize it for the purpose o f increasing the y ie ld  of rub­
ber estates. H ence, the im m ediate ob ject is an im­
provement in quantity rather than in q uality. But 
these distinct functions should not lead to the confused 
notion that bud-grafting by itself is able to improve 
the quantity or quality of latex.

Regarding this argum ent, M r. F . A . Stockdale, 
D irector of A gricu ltu re, urged that it w as quite true 
vields could be increased by means o f  seedlings. I f  one 
had a population o f seedlings of w h ich  one knew the 
origin, one m ight get a certain num ber of h igh  yielders. 
T his was being done on estates w here, by p ick in g  up 
and planting.a number of high yielders, it w as possible 
to get areas composed only o f h igh  y ie ld in g  plants. 
An exam ple of this was the oldw rubber at H enratgoda. 
H enratgoda No. 2 still stood tappin g and had yie ld­
ed the equivalent o f 4.95 lbs. last year. T h e re  were 
other trees in Ceylon w hich  w ere known to g iv e  higher 
yields. H e had heard of one tree w h ich  had yielded 
over 100 lbs. during the year. T h e y  should try  to iso­
late these good yielders for budded plantations and test 
whether they budded true or not and at the same time 
establish seed gardens of budded m aterial for the 
production of seed from these p articu la r trees.

M r. Stockdale m oreover said that the only figures 
. available for Ceylon at present w ere those o f the pro­

geny o f H enratgoda N o. 2, areas o f w h ich  had been 
planted at Peradeniya and H enratgoda. T h e  P era ­
deniya figures had shown that, w here they knew  only 
the parent on one side, nam ely H enratgoda N o . 2, they 
secured a 40 per cent, increase over other rubber of 
mixed parentage of the same age. In other words.

U 8 Very ? cep,iona' outturn. Usually healthv mature trees, by a 
Z rh  l ^ l Vew f l m ,aPP:."g' y,itld  from 3 10 11 ^ 9. of dry rubber per .ree 
1210  a j i b  " IOre *yS<cra’ ,hc bt#t yielders would give from



P L A T E  18 .
( To face p. 168 ),

P ara trees in the old Experim ent Garden at M ergui. 1 lie tree in 
front, though 48 years old, has a luxuriant foliage and Was photographed 

1 . during the worst stage of secondary leaf-fall.
(i'hoto reproduced from " ICtibbtr iti UurjHU*' )
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merely by this sim ple process of selection, they had 
in c r e a s e d  their yields by 40 per cent. O ne could easily 
conceive w hat that m eant to an industry com pelled to 
r e d u c e  the cost o f production per pound as much as 
possible. I f  they isolated these trees and used only pure 
seed crossing from  one tree to the other of the same 
o r i g i n a l  budded stock, it w as possible that they could 
get even h igher yields. A t  the same tim e he thought 
i t  most desirable that the b uddin g scheme should go on 
simultaneously w ith  the seed selection program m e, 
because the only w a y in w h ich  one could prove the 
value of any tree or its seedlings was by analysis o f the 
seedlings and one cou ld  im agine h ow  long that w ould 
take, considering that thc figures o f H en ratgo d a N o . 2 
took 15 years to produce.

A t the same tim e, M r. Stockdale thought it w as very 
necessary that these good trees should be tested fo r their 
budding ab ility. I t  had been found in the Straits and 
the D utch East Indie'\ that several trees did not bud 
true. T h ere  w ere  n o '‘figures of the yield  of budded 
rubber at P eraden iya , but these w ere  b eing allow ed out 
for tapping and figures should be availa b le  in the course 
of the year. M r. D ias  had tapped some o f his trees, 
but, in the ease of the o ld er ones, he had not any record 
of their origin. H e  thou ght that, w hereas seed selec­
tion was desirable, it w as a v ery  long process and the 
commercial situation at the present tim e required that 
they should have av a ila b le  both bud-w ood and selected 
seed as early as possible.

Dr. P. J. S. C ra m e r also advises C ey lo n  planters 
to import proved bud-w ood from  M a la ya  and D utch 
East Indies for the present since C ey lo n  has few  or no 
tested mother trees yet and it w il l  take at least 4 or 5 
years to prove them . H en ce b u d -gra ftin g  cannot be 
undertaken there fro m  unproved m other trees just yet 
on a com m ercial scale. But to have their own m aterial 
as early as possible, they ou gh t to start the w o rk  now 
and test their clones in due course.
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oUt uv this s im ple process o f selection, they had 
their y ie lds by 40 per cent. O ne couid easily 

IteTve w hat that m eant to an i n d u s t r y  com p elled  to 
reduce the cost of production  p er pound as m uch a 
no-sible I f  they isolated these trees and used on ly pure 
S  c a s i n g  from  one tree to the other of the same 
original budded stock, it was possible that th ey cou ld  

Vn h igh er vields. A t  the sam e tim e he thought 
T m o s t  desirable that the b u d d in g  schem e should go on 
simultaneously w ith  the seed select,on program m e, 
because the only w a y  in w h ich  one could prove the 
value of any tree or its seedlings w as by analysis of the 
seedlings and one cou ld  im agine how  long that w ou ld  
take, considering that the figures of H en ratgo d a N o . 2 

took 15 years to produce.

A t  the same tim e, M r. Stockdale thou ght it w as v e ry  
necessary that these good trees should be testedI for-their 
budding ab ility. I t  had been found in the: Straits and 
the D utch East I n d i q  that several trees d id  not bud 
true. T h e re  w ere n o 'fig u re s  01 the y ie ld  of b ^ d e d
rubber at P eradeniya, but these w e r e  b ein g allo w ed  out 
for tapping and figures should be availa b le  111 the course 
of the vcar. M r. D ias had tapped some of his trees, 
but, in the case of the o ld er ones, he had not any record 
of their origin. H e  th ou gh t that, w hereas seed selec­
tion w as desirable, it w as a v ery  long p r o c e s s  and the 
com m ercial situation at the present tim e required that 
they should have availa b le  both bud-w ood and selected 

seed as early as possible.

D r. P. 1. S. C ra m e r also advises C ey lo n  planters 
to im port proved bud-w ood from  M a la y a  and D u tch  
East Indies for the present since C ey lo n  has few  or no 
tested m other trees yet and it w il l  take at least 4 or 5 
years to prove them. H en ce b u d -gra ftin g  cannot be 
undertaken there from  unproved m other trees just yet 
on a com m ercial scale. B ut to have their ow n m aterial 
as ea rly  as possible, they ou ght to start the w o rk  now 
and test their clones in due course.



S o il  E r o s io n .

A t-th e a f o r s a i d  A gricu ltu ra l C onference, an in­

a c t i v e  is 'o f'sp ecia l 'interest to C eylon

hnd of ins hillv island. O p en in g  h,s discourse with 
he a c c c p t l  U eo ry  that the surface contains the largest 

-oport on nt organic matter, thereby being the richest 
£ t  productive portion of the soil, he proceeded 
to further explain that the rem oval of any appreciable 
amount of the top stratum reduces the constituents ot 
plant food especially the nitrogen i t  also exposes the 
yellowish or reddish sub-soil w hich  is h eavier and m oie 
difficult to w ork than the original su rface  soil. H e  put 
forward the contention that, even by ap p ly in g  manure, 
these sub-soils could not be rendered so produ ctive as 
the surface soil. T o  prevent soil-erosion, he indicated 
the w ell-known remedies by w h ich  stone-terraces are 
built and silt-pits dug on the lov;er sides of the trees so 
as to retain the washed-off so>i. H e  explained that 
this soil is brought back and put on the exposed roots 
w hich are thus re-covered, and then creep in g legum in­
ous plants are sown.

T h e  P r o b l e m  o f  M a n u r i n g .

Ceylon planters seem to be interesting themselves 
at present w ith  suitable methods of m anuring. Pos­
sibly some of their estates, being am ong the oldest in 
the M iddle East, possess a certain proportion o f aged 
trees the yields of w hich  are declining. T h e  need of 

. manuring of course arises everyw here occasionally, not 
only owing to aged trees but to leaching, soil-erosion 
and other causes. Efficient fertilization , such as w ould 
procure in the long run a net result of econom ic gain, 
however seems one of the most p erp lexing problem s in 
agriculture generally; and, there is less faith  in the 
efficacy of manuring at the present day than in form er 
times. Agricultural chemists are now the first to admit 
that the processes so far adopted in the system o f ferti­
lization leave much room for im provement.



U nder the existin g system, w hen a plant shows 
.' 0f poor gro w th  o r inadequate outturn, the defect is 

attributed to in fe rtility  o f the soil, i.e., to a m eagreness 
the elements in it that go  to provid e food fo r  the 

olant T o  ascertain the nature of the deficiency, the 
soil is analysed m ech an ica lly  and ch em ica lly ; and the 
plant is also exam ined by a chem ical analysis of the ash 

-obtained by b urn in g portions taken from  thc tree. 
Next the analyses are com pared w ith  the approxim ate 
standards w h ich  usu ally  ex ist o f w h a t the constituents 
S h o u ld  be in e ith er case and the d efect is sought to be 
remedied by thc ap p licatio n  of suitable manures to the 
soil T h e  ash analysis does not seem  to be of such 
value as the soil analysis, b u t it serves at least the p u r­
pose of rou gh ly  ch eck in g  thc accu racy of the other, 
both' being obtained from  sim ila r ch em ical sources. 
There are still som e shortcom ings in the system itself.

E arly in this century, thc essential p rincip les o f 
manuring w ere  lu c id ly  exposed by M . G eorges V i llc ,  
then leader o f thc F lin c h  school of agricu ltu ra l che­
mists, and by S ir  W illftim  C rookes, the em inent B ritish  
chemist. V i lle  ga v e  thc analyses o f various kinds of 
soil and species o f p lant, also discoursed fu lly  on their 
chemical com position and the methods of restoring 
fertility in land fo r d ifferen t crops. In propou nding 
the basis o f a g r icu ltu ra l chem istry, these authorities 
wrote thus: “  C h e m ica l analysis shows that about 14 
elements enter into the com position o f a ll kinds of 
plants: they are d iv id e d  into organ ic and inorganic 

 ̂ elements, the form er b ein g  carbon, hydrogen, oxygen,
nitrogen, and the latter phosphorus, sulphur, chlorine, 
silicon, iron, m anganese (? )  calciu m , m agnesium , sodi­
um and potassium .1

D e f e c t s  i n  t h e  P r e s e n t  S y s t e m .

Since the days of V i l lc ,  the system of m anuring has 
made little  progress, as m ay be gathered  from  the 

[ writings of subsequent a g r icu ltu ra l chem ists. “ II a
f plant is b urnt,'1 says D r . G riffiths, “ the organ ic con-

I
1 Artificial M anures by Ville, translated and edited by Sir W illiam 
Crookes, London, 1909, p. 4.



stituents pass aw ay in the form  o f  gases due to their 
o x i d a t i o n  a n d  thc ash that remains consists of the 
mineral or inorganic constituents w hich the plant dc- 
rived from thc soil." H e  explains that the fertility  „1 
1 ,nil principally depends upon the presence o f  organ., 
and inorganic elements. “ A cco rd in g  to the I,nr of 
mim'mum." says G r i f f i t h s .  "  a soil destitute of any one 
of these mineral ingredients may become- m ore or less 
barren, since it is thc m inim um  ol any one essential 
ingredient, and not the m axim um  o f others, w h ich  is 
the measure of fertility .”  T h en , thc v ita l point is not 
what the soil contains but w h a t is available  for thc 
plant. “  A  soil may contain," he continues, “  an abun­
dance of potash, lime, phosphoric acid, iron, etc., and 
yet be almost barren if  these substances exist as insolu­
ble  compounds. A l l  the ingredients found in the ashes 
of plants must be present in a soil and in such a form  
that they are capable of being absorbed by the roots.” 3

Speaking on the methods of ascertaining the chem ­
ical nature of soils, A d ie  and W yo d  refer to the defect 
in one of the methods thus: “ In m aking an analysis of 
a soil, we may go to w ork from  either o f two points of 
view : ( i ) T o  find out how  great a store of p lant food
substances the soil contains, in w h ich  case w e  require 
to find the total percentages of lim e, potash, phosphoric 
acid and nitrogen present. (2) T o  find out the amounts 
of each of these substances available for p lant food at 
thc time of taking the sample. T h is  is a much more 
difficult matter than to determine the total quantities, 
for w e are not as yet com pletely inform ed of the manner 
in w hich plant food substances are dissolved out o f thc 
soil for absorption by the roots."' W righ tson  and 
Newsham  are more destructive in their criticism  of the 
existing system of soil analysis. “ T h ere  can be no 
doubt,’ ' they affirm, “ that a soil may be rich according 
to analysis and unproductive in practice, and the reverse 
is equally true.*** F ertility  depends upon such a large

- A  Treatise on Manures by Griffiths, London and New York, pp. 3. <3 
and 15.

- ,U ru u llu ra l O m M  by Adit and Wood, London, Trubnor and Co., 
Vol. II. pp. 16 and 17.



n u m b e r  of circum stances, above, below , around and in 
the soil, that a m ere ch em ical analysis is insufficient

E q u ally  insufficient is the p lan t analysis because it 
reveals nothing of the organ ic m atter that w as in the 
portion of the p lan t burned and analysed. T h is  m atter 
which has passed out of the ash w en t to form , along w ith  
the inorganic m atter, im portant substances such as 
proteins (a lb u m in oid s), carbohydrates and cellulose. 
Carbohydrates in clu d e the sugars and starches found 
in the roots and seeds of plants. C e llu lo se  goes to form  
the cell-w alls  and fibrous portions of plants. Then, 
the protoplasm  (seat o f p lan t l i fe ) ,  a fter  rem oval of 
water, contains nucleo protein 40 per cent., carb o­
hydrates and fats 24 p er cent, and other proteins 15 per 
cent. A ljo u t 16 p er cent, of the proteins consists of 
nitrogen. In  fact from  the present m ethods o f analy­
sis, it is found that nitrogen, phosphorus and potash are 
more essential to p la n t food than the other constituents.4

In regard to soil ^analysis, the recent pronounce­
ment of an a g r icu ltu ra l chem ist is not m ore encourag­
ing. “  I t  is g en era lly  adm itted now,”  says C orrie , 
“ that the actual ch em ical analysis of a so il rea lly  
possesses m uch less v a lu e  in this d irection  than m igh t 
naturally be assumed, and w ith  the possible exception 
of the lim e content, one is o n ly  able to obtain lim ited 
information o f v a lu e  fo r  p ractica l purposes, although, 
of course, if  an analysis showed poverty  in any essential 
constituent, there w ou ld  be little  question as to the need 
for supplying this to the soil. C h e m ica l analysis of

1 Agriculture, Thcoreiiivtl and Practical by W rigiitson and Newsbam, 
London, Lockwood, 1921, p. 15.

•In chemistry there w ere some misconceptions originally regardiog the 
■"••called ’ o rgan ic’ and 'in o rg a n ic ' elerflents. In the last century carbon, 
hydrogen, oxygen and nitrogen w ere regarded as organic elements because 
they were believed to be the products o f some 1 vital force.' B ut since many 
fO’Called organic substances have been m ade artificially from inorganic mate- 
r<*ls, the distinction between organic and inorganic elements has begun to 
usappear. And. since almost all the im portant groups o f chemical substances 
fund in plants and animals h ave been manufactured in the laboratory wirh- 

th1 i,C a!d °* Uvm  raatter, the astonishing conclusion is inevitable that both 
-e chemical substances and the chemical processes o f liv in g  Nature are of 
C same Seneral character as those in the non -living or Inorganic world.



the soil may, however, be used fo r com parative pus- 

poses.” * •'

F e r t i l i t y  o f  F o r e s t  L a n d s .

U ntil an im proved method o f soil analysis is dc- 
Vised, manuring w ill continue to be more or less a spec­
ulative operation. N evertheless it m ust be resorted 
to in cases o f urgency w hich  are fortunately rare in 
rubber estates. These plantations are u su ally  sown 
on forest lands w hich remain fertile  fo r a lo n g period. 
Speaking of such soil recently, an em inent authority 
on agriculture, S ir E. J. Russel, observes as fo llow s:
“ Being the remains o f previous generations o f plants, 
it contains all substances necessary to the li fe  of the 
plants, and, in addition, m aterial synthesised by the 
plant during its life  and still containing enejrgy fixed 
by chlorophyll from  the sun’s rays. In the soil this 
energy m aterial supports a m ultitude o f m icro-orga­
nisms:* ■ Thus, the remains o f one generation of 
plants afford food for a later generation.” 6

A  view  sim ilar to the above w as expressed' on 
rubber lands many years ago by W rig h t. “  I t  must be 
remembered,”  he said, “  that Para rubber trees form  a 
forest vegetation, and that they w il l  gro w  w e ll in rela­
tively inferior soils, providing there is a fa ir  balance of 
plant food and the clim atic conditions are favourable. 
T h e  soil under forest vegetation im proves in m echanical 
and chem ical composition w ith  age, ow ing to the p ro ­
tection which the trees afford to the soil, to the action 
o f the roots and the accumulation of leaf m ould. T h e  
.annual fall of leaf from Para rubber trees ultim ately 
effects an improvement in the soil in w h ich  the trees 
are being grown. T h is  is borne out by the analyses o f 
the soils at H enratgoda, the results provin g that the 
organic matter, potash and nitrogen are greater in the 
soil which has been under rubber for 29 years than that 
which has been under pasture; the lim e and m agnesia

pp. 0 S r i ? *  and Manur,n,J by Corrie> London, Chapman and H all, 1927.

* Encyclopaedia Britanniea, i 3tb E d it  1926, Vol. I. Article on Agriculture.



have decreased u nder the old rubber, w h ile  the phos­
phoric acid is the same under both conditions.5’? W hen 
manuring has becom e im perative, the procedure w hich  
the planter has to ad opt is too w ell known to need any
indication.

T h e  S y s t e m  o f  M a n u r i n g .

A p art fro m  the chem ical com position of a soil, its 
physical properties and clim atic  surroundings are of 
no little v alu e  in d eterm in in g its fertility . It is fo r  this 
reason that the d ictu m  of W righ tson  and N ew sham , 
already quoted, does not seem  too sw eeping. Physical 
properties ch iefly  consist in the nature o f the soil (a llu ­
vial, sandy, c la y e y  o r otherw ise) and the level at w hich  
water is usually present in it. A  p lan t la rg e ly  depends 
upon finely-divided soil particles fo r  its food-supply, 
without w h ich  even the aeration and m oistening of the 
upper stratum  w ou ld  be incom plete. H ence in the 
mechanical analysis, if  some 30 per cent, o f the soil 
passes through a 90 mesh, about 30 per cent, through a 
60 mesh, som e 6 p er <ent. th rou gh  a 30 mesh and about 
34 per cent, consists u-f sand and sm all stones, the soil 
is regarded as satisfactory. A llu v ia !  land w ith  a peren­
nial w ater-level 5 to 7  feet b elo w  the su rface  is consider­
ed about the best fo r  H evea.

Good p h ysical properties in the soil seem to be 
essential, if  a ll the ch em ica l constituents in it are to be 
made availa b le  fo r  the plant, but on this point our 
knowledge is still rather lim ited. A n yw ay , if  the soil 
possesses good p h ysical properties, w e m ay proceed to 
analyse it ch e m ica lly  so as to ascertain w h a t kind of 
manure it m ay require. A  c ircu la r  of the R oyal Botanic 
Garden, P eraden iya , reports that “  the soils in w hich  
rubber is cu ltivated  in  C ey lo n  are re lativ ely  poor from  
a chem ical standpoint. T h e  o rga n ic m atter and com ­
bined w ater v a ry  from  about 2 to 20 p er cent, the potash 
from 0.03 to 0.04 p er cent, p h osphoric  acid from  0.01 to 
0.1 per cent, and the nitrogen from  0.1 to 0.5 per cent.”  
Compared w ith  the soils in this island, the m ineral con­
tents of the F .M .S . soils are v ery  often inferior, the

7 Hevea Brasil'unsis Etc., by Wright, p. 43.



chief deficiency being potash rather than phosphoric 
acid, according to M r. Kelvvay Bam bcr.

In regard to m anuring, it m ust be recognised that, 
if a certain -ystem or composition has proved s u ,. i ssful 
for H evea in Java, it m a r  not prove eq u ally  good for 
H evea in Ceviou, because fertility  depends on various 
conditions, apart from  the species of plant cultivated 
After a comparison of the soil analysis w ith  the plant 
analysis, the defects in the soil m ay be sought to be 
remedied by the application of artificial manures. 
W here nitrogen is deficient, it m ay be supplied  in the 
form  of sulphate of ammonia, nitrate o f soda, blood 
meal, groundnut cake, castor cake, etc. W h en  phos­
phoric acid is wanting, it may be provided in the form 
of superphosphate, phosphate of lim e, basic slag, bone 
dust, etc. I f  potash is required, it m ay be added in the 
form of chloride, sulphate or nitrate o f potash.



P L A T E  2 0 .
( To lace p. 176 ).

Leaves, flowers, fruits and teeds o f H evea Brasiliensis.
(I 'l 'o 'o  by II. /■’. Macmillan.)



Fructifications of Forms lignosus oil :i Hevea slump. 

T h e  brackets are about a foot above the ground.

Mycelium of Form’s lignosus on Hevea root'. A  -— Young 

mycelium beneath and on the outer surface of roots. 

B=Septo-basidium on stem.



V
DISEASES AND PESTS OF HEVEA-

T h e  O r i g i n  o f  D i s e a s e s .

L ik e  most plants, H e v e a  is prone to m aladies 
w hich are known to be caused chiefly  by .the attack of 
some fungus on a part o f the tree. P ath olo gical 
study is still new  on this subject, yet m ycologists 
are doubtless o f opinion that it is possible for a 
disease in H evea to arise, not m erely in the aforesaid  
manner, but from  some irre g u la r  function in its p h y­
siology or b y an abnorm al condition in its m orphology. 
Entom ologists occasio n ally  find this tree attacked by 
insects, but th ey observe that the inroads of these pests 
rarely lead to m uch dam age.

In  recent tim es b acteria have been associated w ith  
plant p athology, b ut so fa r  no conclusive evidence has 
been adduced to show  that even the most obscure H evea 
disease is due to bacteria. A lm o st all these m aladies 
are caused b y fu n gi, and it is v ery  rare that any such 
disease has been attributed to functional disorders or 
structural abnorm alities in the tree. Even  the attacks 
of insects have scarcely  ever done any serious dam age 
to the plant. P a rasitic  fu n gi have, how ever, caused 
no little  in ju ry  to H eve a  and econom ic loss to the p lan t­
er, to prevent w h ich  the gen eral sanitation of an estate 
and the tim ely treatm ent o f disease should be provided 
for.

T h e  S a n i t a t i o n  o f  E s t a t e s .

From  the present experien ce o f pathologists, it 
is quite obvious that w hen a H eve a  plantation is to be 
sown on reclaim ed forest land, the stum ps o f a ll trees



should be uprooted to guard against the origin  in 
"them of i'uhgi and insects. O ften this w ork  is post­
poned r'f'l the estate is planted, and sometimes it is 
even delayed until fungoid diseases actu ally  appear 
on the trees, the neglect being condoned on the ground 
that the initial outlay should be curtailed. But this 
is false economy, as, apart from  the loss b y  disease, the 
extraction of stumps from a planted estate is accom ­
panied by damage to the roots o f neigh b ou rin g trees. 
And, not onlv do the decaying stumps, trunks and other 
debris of forest trees germ inate fu n gi and bacteria, 
but those of other trees including H eve a  are equally 
fertile in this respect. It is fo r  this reason that m yco­
logists are against the practice of ‘ th inning out ’ estates 
unless the stumps and roots of the eliminated. H evea 
are carefu lly extracted.

A  clean under-soil and an uncongested surface 
are among the prim ary requisites of a healthy estate. 
On the one hand it should be borne in m ind that, if 
there w ere no dead stumps in the sub-soil, there would 
very rarely be any root disease. O n the other, we 
must not forget that close-planting obstructs fresh air 
and sunlight, apart from the other objections to it as 
recorded in previous chapters. M oreover, it is b eliev­
ed that the yield falls off sooner in closely planted areas 
as the tree grows older, also that close-planting leads 
to poor bark renewal ow ing to the crow n o f the tree 
being too small to provide for sufficient food-supplv. 
O f course, distant-planting tends to wash aw ay the 
surface soil, but this may be prevented by lo w  cover 
crops.

Intercropping seems also a delusion in the long 
run, as under it the H evea w ou ld  finally predom inate 
and the other crop have to be exterm inated, resulting 
in stump-extraction w hich is lik ely  to dam age the 
roots of the surrounding H evea. I f  an intercrop is 
desired as a means of preventing the spread o f disease, 
mycologists think that it is very rare to find a useful 
plant w hich would not be prone to some of the diseases 
of H evea. For sim ilar reasons, even disease-resisting



belts of C eara  and F icu s elastica  (a t one tim e g re a tly  
r e c o m m e n d e d )  seem to be o f little  pracl 
especially as a diseased H evea can alw ays b ^ jso la ted  
by d igg in g  a trench around it.

R e g i o n a l  P e c u l i a r i t i e s .

•Experience teaches us that a disease m ay be v ir u ­
lent and w ide-spread in one soil or clim ate and not in 
another, w hich  shows that there are regional p e c u lia r i­
ties as regards the occurrence o f H eve a  diseases, r  or 
instance, a m alady com m only affectin g  the p lan t in 
B razil, may seldom  attack it in M alaya . Even  in B ra z il 
itself, H evea on the flood lands and m oist clim ate  of 
the lo w er A m azon  shows a h igh  rate o f attack  from  
fungi .and other diseases, w h ile  on the h ig h e r  soils 
and d rier a ir of the upper A m azo n , it is u su ally  
free from  some o f these same enem ies. S uch  is also 
the case in the M id d le  East, w here m any o f the m ala­
dies that H evea is heir to have not appeared. O f  
those that have occurred here a few  on ly h ave been 
reported from  e v e r ^  ru b b er-grow in g country. A n d  
some of them  have been m ore v iru len t or persistent in 
one country and less in another.

W ith  such v aried  experien ce, it should be possible 
to b ring about a certain degree of n atu ral im m u n ity  
from  disease in the cu ltiv ated  H evea. T h is  m igh t be 
done by the avoidance o f noted u n healthy lo ca lities , b y  
the total destruction o f ju n g le  debris, b y  the selection  
of seeds from  m ature, disease-resisting and v igo ro u s 
trees, by uprootin g the stum ps o f H eve a  that m ay h a v e  
to be elim inated, and by estab lish in g d ra in age in w a te r­
logged portions o f estates. W ith  such precau tions, 
the services o f the p lan t p hysician  and surgeon w o u ld  
probably be seldom  requisitioned.

H e v e a  S t r u c t u r e  a n d  F u n c t i o n s .

Since these diseases ap p ea r in d ifferen t parts o f 
Hevea, a b rief sketch o f the structure and functions o f 
these portions, to afford a c le a r  in sigh t into the subject, 
may here be given.



Like all trees, the main parts of H eve a  m ay be 
known m  the organs o f  nutrition and reproduction  
while tbfce portions w hich relate m ostly to grow th or 
development m ight be provisionally regarded as vege­
tative. In botany the original conception w as that 
plants have m ainly the reproductive and the vegetative 
(non-reproductive) portions. B ut this v agu e generalisa­
tion has given place to a clearer p h ysio log ical anatomy 
owing to the detailed analysis w h ich  the structure and 
functions of plants have been subjected to. S till this 
science, w ithout further investigation, is unable to 
clearly distinguish between certain portions in in d iv i­
dual species, that is, w hether they com e w ith in  the 
first or the last category. G eneralised in the above 
manner, thc leaves and roots w ou ld  com e w ith in  the 
first, the fruits, flowers and seeds w ith in  the second, 
and the stem and branches w ith in  the last g ro u p .1 But 
thi  ̂ crude conception of structure, o rig in a lly  due to an 
insufficient knowledge o f  functions, m ight now be dis­
carded. /

Plant life  is p rim arily  d ivided into two main 
classes— * phanerogam s’ or plants bearing flowers and 
‘ cryptogams ’ or plants having no evident flowers.2 
T h e  higher plants possess ch lo roph yll, a green co lou r­
ing substance, with the aid of w hich  by the action of 
sunlight (a process now termed as ‘ photo-synthesis’ ) 
they convert gases from the air and m ineral constituents

1 Under the old structural conception, plants have m ainly the organs
of vegetation and reproduction, as recorded by Julius von Sachs. But this

. writer regrets the obscurity thus: “ A ny one who has been exclusively con-
?k *Wi!-. fo™ a‘ morphology of the vegetable kingdom prevalent during

V ° r y years' can * « « l y  conceive the importance which the 
r af l  V ,  physiologically.”  The Physiology of Plants by 

Sachs, translated by W ard, Oxford, j887i pp. , and a/

k in gd o m "' ev^de^Tfrom'ihlan> ?'.visiol,s. ancl sub-divisions in die vegetable 
strurture C la w il th- assigned to each plant according to its
E f f i i f ,  «  * 1  Pr . ? h b n  tree belongs to the specie,
class momchlamydeae in th* l i '  m i  , y  °* Euphorbiacfae, in the sub 
perm, of the phylum phanerogam, ' he MlbT,h>lunl an4 '0>
and Oliver whose srsttm A\« i- IT,’1* cfass‘fiCi*t!on is according to Kernrr 

authorities ,h°!'  ad°P"d *



m u T  1* is for this reas<jn t*ia t photosynthesis has been 
regarded as a very v ita l phenom enon of life .

T h e  leaves are the respiratory and transpiratory 
i !i.. .u~,. u»ir> olcn in the function of food

ilIlU ULllt*! -
oxygen is exhaled and returned to the air.s

T h e  roots im b ib e .rom  the soil (through the root- 
hairs) the w a ter necessary to the grow th  of the tree to­
gether w ith  certain m ineral constituents (such as m tro- 
gen, phosphorus and potash) w h ich  form  part of the 
food-supply, w h ile  they put into the soil certain  sub­
stances w h ich  they do not require. M o re o v e r, the 
roots m aintain the position of the tree in the groun . 
Such being the root functions, when a tree suffers from  
a root-disease, m ycologists say that it suffers la ig e ly  
from the ill-eft'ects of a protracted drought.

’ Th is  process, first Uisciosen ay o a c jn ,  *  ̂ .. . ,
is not very accurate. Photosynthesis means * synthesis b y  the action o f light, 
but it is not certain that the actual synthetic process is due to such action.

3 In recent years Drs. G . Haberlandt and E. Strasburger have observed 
many special functions and features in plants, mostly contributing to\\ar s 
the three main organisms above-named, which they discuss in their writings. 
These are among the most recent contributions to plant phys.ology and mm 
pbology. " Even the founders," remarks the former writer, “ o f vegetable 
anatomy and physiology could not altogether fa il to observe that the various 
members of the plant body are endowed with special functions, •* *  T h e  
earlier work in this field, however, produced little more than a mass of dis­
connected observations, which admitted only o f the vaguest generalisation. 
Physiological Plant Anatomy by Haberlandt, translated by Drummond, 
Macmillan, London, 1918, p. 12; also see Strasburger’s Handbook of Practical 
Botany, 1924.



T h e stem or trunk carries the nourishm ent between 
the roots and the crown, stores up usually a reserve 
stock ̂ f  food and supports au tom atica lly  the branches 
and-./oliage.4 T h e  stem consists o f five layers: ( i)  the 
outer corky bark, (2) the cortex or laticiferous bark 
(including the bast), (3) the cam bium , (4) the sap 
wood, and (5) the heart-wood. T h a t part of Hevea 
which largely concerns the rubber planter is the outer 
stem and of this the most im portant layer is the cortex 
containing the ‘ latex cells.’ H ere it should be remem­
bered that trees o f different species differ somewhat in 
m orphology w hich, fo r instance, is not the same in a 
laticiferous as in a coniferous tree.

D escribing the stem in general, a botanist remarks : 
“  Included in the cortex are the ‘ sieve-tubes,’ a system 
of conducting channels w h ich  convey the m anufactured 
food downwards from  the leaves and branches. These 
tubes lie close to the wood and together w ith  certain 
other elements form  w hat is known as ‘ the bast.’ Be­
tween the cortex and the sapwotvi lies a delicate glutin­
ous layer called the 1 cam bium  ' as th ick  as an ordinary 
sheet of paper but w hich  supplies the g ro w in g  cells for 
the increase in thickness of stem, branches and roots.”

T h e  cambium  lies between the xylem  (w ood) and 
the phloem (bast). It is m ade up o f cells capable of 
d ividing and form ing new tissue. It builds up bast on 
its outer and wood on its inner surface. Such being its 
1 unction, it should be le ft protected by a thin wall 
of cortex, w hich if  pierced in the process o f tapping 
results in a wound or rupture in the cam bium . Even 

e saPw °od may be injured if  the tap p in g is violent.

It is well-known that ‘ latex-cells ’ occur only in 
laticiferous plants and that H evea latex  consists mainiv
0 water and caoutchouc globules w ith  sm all quantities 
' -ugar, proteid, gum, resin, etc. T h e  theory has bee n 

<luue reasonably, by certain H evea botanists that

« * /  d ln rn ! pl” 2 ol“ ®' ( ‘ "cludine ikm r on ihr
of scientists in this century. destructively assailed by the researches



^  nf these constituents cannot be regarded as form ing 
reserve food for the plant, and, in any case, the v^ater is 
more im portant than the others for the above pu pose. 
W rieh t seems inclined to accept this v ie w  and quotes 
W arm ing as w e ll as P a rkin  to the effect that the 
latex does not p lay  an im portant part in nutrition but 
that the laticiferous system serves as channels for hold- 
fng w ater in reserve to be draw n upon durin g tim es o f 

drought.*

P r e s e n t  I deas of  P l a n t  L if e .

T h ere  can be no question that a condition precedent 
to the successful diagnosis o f p lan t disease is the correct 
study of plant m orp h ology and p h ysio logy— not as 
separate entities but as a series of connected phenomena. 
In the last century the pathologist w as grea tly  h an d i­
capped in his researches by these tw o sciences being 
wrapped in em bryonic obscu rity. T h e  m an ifo ld  o r­
gans and com plex functions of p lan t life  baffled even 
the botanist in his s im pler pursuits. H is  conception 
of the vegetative and 1 p ro d u c tiv e  organs w as la rgely  
subjective and sim ila r to the abstract idea of 1 the eco­
nomic man ’ as conceived by the classical economists. 
But a more lu rid  lig h t is now  d a w n in g  on the h orizo n  
and there is hope, that N a tu re  w il l  y ie ld  h er secrets less 
reluctantly.

T h e  old form al m orphology, w h ich  d ealt w ith  con ­
formation in the abstract, has given  p lace to the study 
of organography la rg e ly  introduced by K a rl von G oeb el 
between 1913 and 1923. T h e  recent progress in this 
science is w ell described by a le ad in g  liv in g  botanist, 
Prof. F. O . Bow er, tw ice president o f the botanical 
section of the B ritish  A ssociation. “  T h u s, w ith in  h a lf 
a century,”  he observes, “  w e  see evidence o f an extrem e 
swing of the pendulum , from  1870 w hen system atic 
botany ruled and p h ysio logy w as ignored, to a present 
position w hen ph ysio logy is advanced by som e at the 
expense of m orphology. It m ust be borne in m ind that 
systematic botany is but the m ethodised prod u ct o f

5 Hevea Brasiliertsis, Etc., by W righ t, pp. 6 and 7.



morphology and m orphology the record o f continued 
phvsin'ogical action. T h e  several branches can m v rr 
b t d c ’ ich cd  w ith  im punity.’ ’6

D uring this generation, the patient researches nf 
eminent scientists, in the W est and even in the Fast, have 
met w ith  succcss sufficient at least to encourage the pur 
suit o f their efforts. A nd, at the present d ay w e find that 
plant life, partly as a result o f investigations by Sachs, 
deBary, Goebel", Schlciden, Bose and other pioneer 
workers, is being studied from  various points o f view  - 
such as its m echanical system, absorbing system, vascu­
lar or conducting system, storage system, aerating or 
ventilating system, m otor system, sensory system, secre­
tory and excretory systems. T hese aspects of plant 
structure and functions have been system atically re­
corded and discussed by H aberlandt in his fam ous work 
from which w e have already quoted

F u n g i  a n d  D i s e a s e .

Fungi form an extensive group of in ferio r plant; 
classed under T hallo p h yta w h ich  is a sub-division of 
Cryptogams. T h e ir  position in the vegetab le kingdom 
may be readily perceived from  the undernoted classi­
fication which is according to the schem e of E n g lcr  and 
P ra n tl:—

C R Y P T O G A M S .

T hallop hyta Pteridophyta.
I (F erns, etc.)

Alg®  Bacteria
(Seaweeds, etc.)

A ll  fungi agree in not possessing ch lo roph yll, the 
green colouring substance of almost a ll plant life. 
H ere it m ight be recalled that the h igh er plants

« Encyclopedia Britannica, t 3th Edit., 1926. Vol. I. under Botany.

Bryophyta, 
(Mosses, etc.)

Fungi



P L A T E  22
(iTo face p. 184 ).

Fructifications of Fames lignosus on Ilevea, showing the 
horizontal sem i-circular brackets, the last being 

reversed.



Pink Disease in £ Iievea show ing the cortieium stage, 

(I’hoto prepared from Urawinus )

P L A T E  23 .
( To face p. 185 ).



j.r iv e  one portion o f th e ir  food from  the a ir  and 
“ h e r  from  thc soil. T h ese  elem ents are, m ostly 

inorganic, that is, they are not the d irect products
i  living body. But com in g under the influence of 

chlorophyll, thcv get converted into plant food w h ich  
is an organic substance. F u n g i are destitute o f ch lo ro­
phyll and so they cannot assim ilate inorganic food con­
stituents, but require some o rga n ic  food-stufi. T h is  
they obtain by feed in g on the bodies o f other plants, 
alive or decayed.

Those fu n gi w h ich  feed on dead organic m atter, 
such as decayed w ood, rotten leaves and m anure, are 
termed saprophytes, w h ile  those w h ich  live  and feed 
on living plants, know n as their ‘ hosts,’ are referred to 
as parasites. T h ese  arc not terms of classification, h ow ­
ever, because some fu n gi are ab le to live  either as para­
sites or as saprophytes, and they are known as faculta­
tive forms. B u t those restricted to either the parasitic 
or the saprophytic h ab it are term ed as obligate  forms. 
In the processes of li fe  certain  fu n gi exu d e poisons and 
act in other w ays detrim ental (possib ly also to some 
degree beneficial) to th eir hosts, as w il l  presently ap ­
pear. In these circum stances, it is evident that plant 
diseases are caused m ostly b y parasitic  fu n gi w h ich  
seem responsible fo r m ore dam age in the vegetab le  
kingdom than done by saprophytes or other organic 
bodies.

A  w ell-know n w rite r  on m yco lo gy  explains that 
the mycelium  or spawn of a fungus is the vegetative  
part of it, doing the sam e kind o f w o rk  as done by thc 
roots and leaves of h ig h e r plants, w h ich  consists in o b ­
taining and assim ilatin g  fo o d .7 A n o th er m ycologist 
describes that the vegetative  system  o f a fungus con­
sists of filifo rm  cells  ca lled  the hyphae  and the hyphae  
taken co llectively  is term ed the m ycelium . H ere  it m ay 
be remarked that thc structure o f this system is not thc

7 Mycelium has also been described as the cellu lar filamentous spawn of 
fungi, consisting of whitish filaments spreading like a net-work.



same in every class of fungi. A  fungus u sually  deve­
lops it^m vcelium  underground or m the nutrient sub­
stratum, but its spores {conidift), w h ich  are equivalent 
to the seeds of h igher plants, are found in its fruiting 
portion called fructification. T h is  is often superficial. 
Spores come above the ground or reach the air through 
the sporophores. F ru itin g  is said to be the final act of 
development in the life  o f a fungus.

On decaying stumps the fungus lives as a sapro­
phyte, grow ing in dense clusters between the dead 
tissues. Its m ycelium  consists o f thin, cord -like strands 
w hich radiate in all directions w ith in  the substratum. 
I f  any of these strands come into contact w ith  the roots 
of a livin g tree, it attacks the root tissues, when the fun­
gus adopts a parasitic mode o f life . T h e n  the parasite 
grows and spreads until it envelops at least the root- 
system w ith its m ycelium . S p eakin g generally, the 
parasitic fungus lives w ithin the tissues o f the host 
plant, occupying the spaces between the cells and into 
which suckers (termed hauslori/) are sent. B y means 
of these it absorbs the contents o f  the cells.

C l a s s i f i c a t i o n  a n d  P e c u l i a r i t i e s .

Fungi are distinguished in the abovenam ed man­
ner chiefly according to their b ehaviou r in nutrition. 
T h ey  are classified more scientifically  acco rdin g to their 
structural development, modes of li fe  and reproduction. 
Phy co mycetes (a lgal fungi) form  the low est class in 
this order. T h e y  are alga-like fu n gi w h ich  include 
the aquatic species and the sim plest land species. Re­
production in them is of a sim ple type, the nuclei usual­
ly  fusing in the same cell. T h e ir  characteristic fru cti­
fication is the sporangium . Asco mycetes (sac fungi) 
constitute the next class w hich includes a great number 
of species all having spores developed w ith in  a mother 
cell (the asciis). Basidio mycetes (basid ial fungi) 
form the highest class w hich  encloses a fa ir ly  large 
number of superior fungi whose spores are form ed 
from special, fertile cells, termed the basidia,



In the phycom ycetcs, the hyphae are either quite 
undivided or v ery  fa in tly  d iv id ed . B u t in thp h igh er 
7 * i the hvph ^  are d iv id e d  b y transverse septa  and 
In thev are often referred  to as septate filaments. “  T h e  
mvcelium in the true or h igh er fu n gi (ascom ycetes and 
b a s id io m v c c te s )d e s c r ib e s  a w ell-kn o w n  w riter, is 
usually com posed of hyph;e w ith  cross-w alls or septa 

, t regular intervals and form ed in succession at the 
back of the apex  of the hyphas, w h ich  thus shows a 
definite ap ical gro w th .”  I t  m ay be noted that the 
spores of basidiom ycetes are know n as conidia  when 
they arc non-sexual. T h e se  spores are borne upon 
special structures term ed basidia  w h ich  are usually 
undivided club-shaped cells.

In the early  stage o f  m ycology, it w as supposed 
that the m ode of reproduction in fu n gi w as either 
obscure or m ain ly  asexual. B u t in recent tim es their 
sexual reproduction has been c le a rly  understood, at 
least for most of the h ig h e r classes. A t  present, the 
largest class of fu n gi is b elieved  to be the ascom ycetes 
which exhibit a great V ariety in size, structure as w e ll 
as in habits. R ep ro d u ction  is still regarded as asexual 
for some of them  how ever. T h e y  m ay produ ce several 
kinds of spores, both sexual and asexual, lik e  m any of 
the fungi, but the ch aracteristic  type is the ascophore.

T h e  s in gu lar nature in som e fu n gi o f chan gin g 
from one state o f existence to another is known a s 1 p o ly­
morphism.’ Possibly this is induced by the v a ry in g  
conditions of food -supply and m ay be a h ig h ly  d ev elo p ­
ed form of w h a t is know n as ' a d a p ta b ility  to environ­
ment.’ But this a b ility  is q u ite  differen t fro m  the 
facultative hab it some fu n gi assume, and ‘ p olym or­
phism’ has been defined as the cap a city  o f some fungi, 
especially the ascom ycetes, to assume differen t lorm s at 
different periods of th eir fu ll  developm ent. In conse­
quence much of the d ifficu lty  of id e n tify in g  a fungus 
and of diagnosing fungoid  diseases appear to be due to 
these varying conditions. A g a in , these are distinct from  
the structural developm en t w h ich  every  fungus under­
goes in its l i f e  cycle , and w ith  the phases o( w h ich



growth arc connected more or less thc stages of a fun- 

goid disease.

T h e  C a u s a t i o n  o f  F u n g o i d  D i s e a s e s .

T h e  dissemination of a fungus takes placc in 
various ways, of w hich the most com m on m ay here be 
described. ' A  parasitic fungus spreads b y the wind 
carrying its spores and depositing them  on the leaves, 
fruits and other parts o f the host p lant. A s  a rule short 
distances m erely are so encompassed, but spores may be 
conveyed further by other agencies such as birds, hares, 
running w ater and insects. Spores thus disseminated 
enter the tissues o f  the host plant w h ere they germinate. 
Another ordinary w ay of parasitic fungus infection is 
by the m ycelium  com ing into contact w ith  the roots of 
a neighbouring tree. S till another m anner is by 
‘ wound parasites ’ depositing their spores on cut or 
open portions of a plant by one of the aforesaid means 
of communication. T h ese  parasites are fu n gi whose 
spores are incapable of d irectly  penetrating living 
tissues, and so they first germ inate on the decaying 
tissues of a wound and then gra d u a lly  attack the ad­
joining living tissues.

W hen a fungus attacks the roots o f a tree, the 
latter suffers not only from  the sym ptom s o f poor feed­
ing or m alnutrition but from the ill-efFects of a drought. 
D r. E. J. Butler, the eminent m ycologist, explains that 
a fungus may attack the leaves o f a plant and destroy 
so many of the starch-m aking cells that there is not 
enough left to com plete its developm ent and so it re­
mains stunted and unable to mature its fru it. H e des­
cribes w ell the causation of diseases w hen he says that 

some fungi m anufacture poisons w h ich  kill the cells, 
others consume the food w hich  should go to feed the 
plant, others prevent it form in g its seeds b y destroying 
the flower or fruit, others set up rotting of some vital 
part, such as the base of thc stem, so that the above­
ground part collapses and is cut off from  the roots."8

8 Fungi athi D iuase  «  Plant- by Butler, Calcutta, 19.8, p. 75-



It may be explained, how ever, that a p articu la r species 
of fungus v ery  seldom  causes m ore than on* type of 
disease.

T h e  N a t u r e  o f  B a c t e r ia .

T h ou gh  from  th eir structure and functions, it is 
not easy to distinguish between some o f the lo w er orders 
in the organic w orld , b acteria are recognised w ithin  
the realm o f vegetables and outside the anim al k in g ­
dom. D r. B u tler observes that b acteria b elong to a 
very low  order in p lan t li fe  and like  fu n gi possess no 
chlorophyll. D r. A . C . A bb ott, the A m erican  bacte­
riologist, discusses these m inute organism s as fo llow s:
“ Bacteria constitute a genus o f lo w ly  organized  
microscopic p lan ts.*" In the parasitic grou p  of bacte­
ria, w e encounter those species that exist alw ays at the 
expense of a liv in g  host, either anim al or vegetable, 
and in doing so not only ap p ro p riate  m aterials neces­
sary to life  but g iv e  off in return w aste products that 
may act as d irect poisons to the host.” 9

H ere it m ay be pointed out that b acteria act Largely 
as the scavengers o f N a tu re  and not m erely  as the agents 
of disease, as fo rm erly  supposed. T h e y  are u sually  in­
nocuous tow ards plants and even p erfo rm  functions 
which are b eneficial to them  by h e lp in g  to effect ch em i­
cal changes in the food constituents of the soil. But 
they often cause in ju ry  to anim als (esp ecia lly  to men) 
by their h arm fu l in fection . In  consequence o f their 
relations w ith  d iverse spheres in the organ ic w orld , 
bacteria have been the objects o f close investigation 
by bacteriologists since the days o f  K o ch  and Pasteur. 
Massee explains that b acteria, p o p u la rly  term ed as 
‘ germ s’ or ‘ m icrobes,’ are better know n as the cause 
of diseases in the anim al kingdom . F u rth e r  he states 
that in recent times b acteria  h av e been connected w ith  
plant pathology and num erous p la n t diseases have been 
attributed to them, som e r ig h tly  and som e w ro n g ly .10

Encyclopaedia Americana, N evj York, Vol. II.

10 / T ext Book of Plant Diseases by G eorge Massee, London, 190;.



In this survey, the diseases of H ev ea  brasilinsis  
which have appeared in the M id d le  East w il l  be re- 
corded and mere passing references to some common 
H evea maladies in B razil w ill be made. M ycologists 
usually group these diseases acco rdin g to the parts of 
the tree— root, stem, leaf, pod, bark, e tc ,--w h ic h  they 
attack and so the same order w il l  be follow ed  as tar as 
possible. But this is obviously not m eant to be re- 
earded as the best scientific classification. I lie patho­
logy "n this subject is still young, and so the present 
grouping, progressively regarded, seems no other than 

provisional.

R O O T  D IS E A S E S .

W a te r y  R oot-R o t .

T h e  w atery root-rot fungus, o r ig in a lly  recorded 
as Pom es semitostus a different species, is now  known 
in the M id d le  East as Fom es lignosus, K lo tzsch , and 
in the Am azon V a lle y  as P olyporus lignosus, K lotzsch . 
(Its other synonyms are P . K avtphoveneri, F r. and P  
diffusus, Fr.)

T h e  m alady caused by this fungus is the most 
widely-known root disease of H evea. I t  has w rou ght 
serious damage to this tree fo r m any years in different 
countries. In 1904 it was first reported by R id le y  at 
Singapore and in the fo llow in g year it w as also found 
in Ceylon. Since then it has been know n to cause 
serious injury to rubber estates in ISIalaya and C eylon 
where it is probably the commonest root-disease, large 
sums of money having been spent there on its eradica­
tion. I t  also occurs in South India, the D u tch  East 
Indies, W est A fr ic a  and throughout the A m azo n  V a l­
ley. ’1 he host range of this fungus is v ery  extensive 
and it has been found on the decaying tim ber, stumps 
and roots of an endless variety o f trees. W h a t makes 
the fungus extrem ely difficult to extirpate is that, unlike 
m ost,fungi, its m ycelium  seems to travel underground 
for short distances unaided by any root or dead wood.
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In  this survey, the diseases o f Iie v e a  brasiliensis 
which have appeared in the M id d le  East w il l  be re- 
corded and mere passing references to some common 
H evea maladies in B razil w ill be m ade. M ycologists 
m uiH v 2 roup these diseases according to the parts of 
the tre e -ro o t, stem, leaf, pod, bark, etc.— w h ich  they 
attack and so the same order w il l  be fo llow ed  as far as 
possible. But this is ob viously not m eant to be re­
garded a« the best scientific classification. I he patho­
lo gy 011 this subject is still you ng, and so the present 
grouping, progressively regarded, seems no othci than 

provisional.

R O O T  D IS E A S E S .

W a te r y  R oot-R o t .

T h e  w atery root-rot fungus, o r ig in a lly  recorded 
as Fom es semitoslus a different species, is now  known 
in the M id d le  East as Fom es lignosus, K lo tzsch , and 
in the Am azon V a lle y  as P o ly  porus lignosus, K lotzsch. 
(Its other synonyms are P . Kantphovenert, F r. and P  
diffusus, Fr.)

The m alady caused by this fungus is the most 
widely-known root disease of H evea. I t  has w rought 
serious damage to this tree for m any years in different 
countries. In 1904 it was first reported by R id ley  at 
Singapore and in the fo llo w in g  year it w as also  found 
in Ceylon. Since then it has been know n to cause 
serious injury to rubber estates in M a la y a  and Ceylon 
where it is probably the commonest root-disease, large 
sums of money having been spent there 011 its eradica­
tion. It also occurs in South India, the D u tch  East 
Indies, W est A fr ica  and throughout the A m azo n  V a l­
ley. '1 he host range of this fungus is v e ry  extensive 
and it has been found on the decayin g tim ber, stumps 
and roots of an endless variety of trees. W h a t makes 
the fungus extrem ely difficult to extirpate is that, unlike 
m ost,fungi, its m ycelium  seems to travel underground 
for short distances unaided by any root or dead wood.



S y m p t o m s , F r u c t i f i c a t i o n ’  a n d  C o l o r a t i o n .

* V f, T  i ’etch, the great au thority on diseases o f 
Ihe rubber tree, says: “  A s  a rule this disease is read ily
identified by the m yceliu m  on the e x te n o r  o f the roots. 
This takes the form  of stout sm ooth cords firm ly  at­
tached to the bark, running m ore or less lo n g itu d in a lly  

the root and uniting here and there to form  a net­
work T hese cords m ay be w h ite  o r y e llo w ish  w h ite  
or reddish.' "' I t  is rare that the m yce liu m  extends 
up the stem above ground. W h e n  it does the strands 
usually divide into finer threads, o r  separate hyphfc, 
which can only be detected w ith  d ifficu lty  am ong the 
rough bark at the base o f the stem. T h is , h ow ever, 
in general, only occurs w hen the tap root has been 
almost com pletely destroyed. • * *  T h e  extern al m yce­
lium gives rise to threads w h ich  pen etrate into the 
tissues of the root and b rin g  ab ou t th e ir  d e c a y ; and 
the whole of the w oo d  and co rtex  is u ltim a te ly  p e r­
meated w ith  fine fungus threads w h ic h  render them  
soft and friable. T h e  type o f rot varies, b ut in C ey lo n  
the decayed wood is ofcten w e t and sodden.” 11

M r. J. R . W e ir , a le a d in g  p la n t p ath o lo g ist o f 
the United States, a fter  his recent ad m irab le  study of 
Hevea diseases in B ra z il, w rite s  on P . lignosus  as 
follows: “ T h e  internal sym ptom  o f  the fu n gu s is the 
presence of a soft w a te ry  d eca y. T h e  d iseased w ood 
in the last stages o f decay m ay be sq u eezed  in the hand 
into a shapeless mass. T h e  b a rk  o f the in fected  roots 
may exhibit a d a rker b row n co lo r th an  n orm al and 
when removed m ay ex h ib it w h ite , y e llo w ish , o r  reddish 
strands of m ycelium  on the u nder su rfa ce  or em bedded 
in the decayed wood. In  som e cases there w a s  a d ev e­
lopment of a m ycelia l n et-w o rk  o f  strands 011 the 
exterior of roots, as has been reported  fo r  the fu n gu s 
in the East. I his soft, spongy, w a te ry  d eca y  w as 
ound in the roots of a H e v e a  tree th at had been in ju red  

,c - '■ Ih e  fru itin g  b odies o f  the fu n gu s are

PP. ^ a n d ^ o p ? k  ^  the ^!'.hber TrAe b>' Petch- London, 1921, 
‘n Ceylon is  h» ; '1 tch 13 now D irector o f the T e a  Research Institute

ne S3 also qn authority on tea plant diseases and peMs



am ong the most conspicuous of all tropica l species. 
O riidnUH i- as a small knob-like protubcrence, the 
funtrus develops horizontally  into a b racket of a semi­
circular «hape. It is from  a fourth to h a lf an inch in 
thickness at the point of attachm ent and thins out regu­
larly toward the m argin. In exceptional cases the 
brackets may attain a length of 8 inches and a breadth 
of -o  inches, but the usual dim ensions are about 3 by 4 
inches T h e  brackets m ay appear sin g ly  or in num­
bers, one above another. ***  T h e  most conspicuous 
v isible character of the fungus is its b r illia n t color 
when fresh. T h e  upper surface is a rich red-brown 
with a buff-yellow  m argin. A s the fungus reaches 
maturity, alternating zones of red, brow n, and yellow  
appear w hich finally becomes less conspicuous as the 
fungus dries. W hen dry  it is a m ore or less uniform  
yellowish brown or wood color, w ith  concentric zones 
of darker color. T h e  lo w er surface w hen fresh is a 
bright orange, w hich deepens to a reddish brown 
with age.” 12

D escribing the fru itin g  bodies and coloration of 
this fungus, Petch presented a sim ilar picture years 
ago thus: “ T h e  fructification first appears as a small 
orange-yellow cushion. T h is  grow s out horizontally  
into a flat plate, more or less sem i-circu lar in outline, 
attached to the stump along its h inder m argin. In 
general, this plate is up to four inches in diam eter, but 
in favourable situations it may be as m uch as a foot. 
I t  is about h alf an inch th ick  behind, and thins out 
regularly towards the m argin. F rom  their shape 
fungi o f this class are known as bracket fungi: 
'*** Fom es lignosus is identified by its colour, 
but the colour varies enormously acco rdin g to the age 
of the fungus and the amount of m oisture in it. A t 
first the bracket is a rich red-brown on the upper sur­
face, with a b right yello w  m argin, w h ile  its lo w er sur­
face is bright orange. I f  it dries in that stage, the 
red-brown colour of the upper surface g ra d u a lly  dis­
appears, not uniform ly all over, but in concentric zones,

12/J Pathological Survey of the Para Rubber Tree (H evea Hraiilieniii) 
in the /tmawn FalUy by W eir, Washington, 1926, pp. 7 and 9.
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o that it becomes banded w ith  broad alternate zones 
of red-brown and yello w -bro w n . W h en  fuU y d ev e­
loped it is still red-brown, but p aler than in the earlier 
stages’, and is m arked w ith  fine, concentric, darker red- 
brown lines; at the sam e tim e it loses its orange m argin, 
and the low er surface becom es red-brow n.” ^

H o w  i t  S p r e a d s  a n d  D e v e lo p s .

T h ou gh  this disease has done m uch harm  in C eylon  
and M alaya, fo r  reasons w h ich  w e shall see presently, 
it was until recent years sca rcely  know n in South 
India or Burm a. D r. E. J. B utler, now President 
of the Im p eria l M y c o lo g ic a l Bureau in London, 
writes in 1918 that “ Forties lignosus has on ly once 
been reported in Southern In d ia ,”  and w e have seen 
that M r. D . R hind , the B urm a M yco lo g ist, in a report 
written in 1926, says that “  the dreaded F am es lignosus 
(.semitostus) root disease has not been recorded here 
so far.”  U n til recent years, rubber p lan tin g suffered 
much through in ex p erien ce in C ey lo n  and M alaya . 
Jungle stumps w ere  npt uprooted in tim e, the estates 
were 1 thinned out ’ le av in g  hevea stum ps buried under­
ground, intercrops (such as tea, cocoa and cassava) 
got rid off m erely  by cu ttin g dow n the plants at ground 
level w ith  s im ilar n eglect, and this disease w o rk in g  
below the soil w as seldom  discovered u n til in an ad­
vanced stage. T h e  effect o f all this d isregard  w as the 
frequent or extensive occurren ce o f  the disease.

Petch relates howr on one occasion in C ey lo n  700 
hevea trees, over an area o f  about 80 acres, b lew  over 
in one night. T h e  tap roots o f these trees w ere  attack­
ed and destroyed, le av in g  o n ly  the la tera l roots to 
support them. W h e n  this occurs, the tree m ay not 
show any external sym ptom  o f the disease. In  this 
perilous form  o f attack, the lo w e r  p art o f  the stem 
sometimes becomes fluted, by w h ich  the disease m ay 
be discovered. W e ir  rem arks that the fluted condi­
tion of the base m ay in dicate that the tap root has been 

estroyed and Pctch  ex p lain s that the tap root b eing



decayed the increase o f g irth  in the stem is most ap. 
parent-over the main lateral roots, so that a vertical 
ridge is developed above each o f  them, g iving the 
low er trunk a fluted appearance. A p pa ren tly  this 
symptom would be c le a rly  v isib le  o n ly  when the tap 
root is entirely destroyed. In the e a r ly  stage, it could 
hardly be detected.

Further observations are c le arly  necessary to dis­
cover some other external sym ptom s w hen the tap root 
is attacked, as, in such a case, the fluted base does not 
invariably appear, and, in the absence o f any sure indi­
cation, the tree may be overthrow n w ith o u t even a sus­
picion of the disease. T h is  seems the most deceptive 
condition in the attacks of this fungus. W h en  the tap 
root is attacked, the tree should how ever suffer from the 
ill effects o f a drought or from  inadequate nutrition 
generally, the symptoms o f w hich  w ou ld  appear on the 
tree.

W hen the laterals are first attacked, the smaller 
branches in the crow n m ay d ie back. In  some cases, 
the flow of latex ceases at an ea rly  stage, w h ile  in others 
it continues until the leaves w ith e r; but, a case is also 
described where the Laterals w ere covered w ith  a net­
work of m ycelium  w ithout show ing any die-back in 
the crown or fa llin g  off in the y ie ld  of latex. Fetch 
is of opinion that this fungus usu ally  m akes its appear­
ance in a new  clearing when the trees arc i to 3 years 
old and that probably in the m ajority o f attacks, the 
tree dies w ithin 12 months.

T r e a t m e n t .

M ycologists opine that there is little  chance of 
saving a tree that is attacked by a root disease unless it 
be in the first stage of infection. T h e  fungus working 
underground is seldom discovered until at least the 
first tree is too far gone to be saved. R oo t diseases are 
generally treated by cutting out the affected roots, 
removing any decaying stumps or tim ber that may l>e 
buried near by and burning them  all on the spot at



ortcc. T h en  the affected p atch  or area should be isolat­
ed by d igg in g  a deep trench around it and next lim e 
should be w e ll forked into the soil. T h e  wounds in 
the cut roots should be painted w ith  some preservative.

“ T h e  treatm ent o f Fom es lig n o su s”  observes 
Fetch, “ follow s the usual lines of d ig g in g  out and 
burn i'llg diseased roots and all dead stumps or rotting 
timber, lim ing the patch, and surrounding it by a 
trench. I t  is v e ry  im portant that the diseased laterals 
should be fo llow ed  up as fa r  as possible and lim e 
scattered especially  along their path. L a c k  o f suc­
cess in treating F om es  is freq uen tly due to neglect of 
this point. A n o th er cause o f fa ilu re  is the u n w illin g ­
ness of the p lanter to put the trench fa r  enough aw ay 
from the orig in al dead tree. B y the time one tree 
has died, the la tera l roots o f the surrou nd ing trees have 
in many cases been attacked, and if these have not been 
isolated the disease w il l  in all p ro b ab ility  have tra v e l­
led a row farth er on b efore they in turn die. T h e  
trench should alw ays be cut so as to in clu d e the four 
nearest trees, even if  the la tter ap p ear quite healthy. 
Many estates practise dou ble trenching, esp ecially  
where more than one tree has d ied .” 1,1

* E very tree in the patch should be exam ined by 
laying bare its tap and latera l roots. “  I f  on ly  one or 
two laterals,”  indicates the aforesaid  w riter, “  are de­
cayed, these m ay be cut back  into sound tissue and the 
wound tarred. In some cases, w h ere  the disease has 
only just attacked the roots, it has been possible to treat 
them by scraping off the su p erficial m ycelium  and 
painting them w ith  B run o lin u m  or other preservatives, 
or even w ith  tar. T h is  p o ssib ility  depends on the fact 
that the superficial m yceliu m  freq u en tly  spreads for 
some distance along a root b efore penetrating  it. But 
if the bark and w ood beneath the m yceliu m  is attack­
ed, either the diseased p art or w h o le  root m ust be cut 
o u t” <s

Disrates and Pests o f the Rubber Tree, p. 40. 
15 Ibid, p. ^ip



B r o w n  R oot D is e a s e .

The* fungus o f  this disease is identified both by 
Petch and W e ir  as Forties I am  m en  sis, M u  i t . but Butler 
describes it as H ym enochaete noxia, Berk, w hich  W eir 
regards as m erely a synonym  o f Fom es lamaoensis, 
M urr. Petch is also aw are o f  this fungus having a 
second name but he objects to it tech n ica lly .

Butler says that this fungus has been identified in 
India, w hile  W e ir  writes that it w as not found on Hevea 
in the A m azon V a lle y  but has been reported by a mis­
taken identity from  the W est Indies. Petch thinks 
that it leads to prob ab ly the com m onest root disease 
of the rubber tree in C eylon  w h ere it w as first recorded 
on H evea, though it does not usu ally  cause such damage 
as Fom es lignosus. U n like that form id able  parasite 
w hich bridges over the gaps in its m edium  of pro­
gress, thus fungus spreads v ery  s lo w ly  and only along 
the roots of a tree. I t  cannot in fect the root of a neigh­
bouring tree unless it is in contact w ith  it.

T h is  disease is not confined to H evea. It attacks 
many cultivated plants as w e ll as rubber trees such as 
C eara and Gastilloa elastica. In South In d ia  and the 
Federated M alay  States it has occurred am ong Hevea. 
But tht  ̂disease does not seem to be a com m on H evea 
com plaint except perhaps in C eylo n , and it is very- 
rare in Burm a w here R hind reports in 1926 that only 
two cases had come to his notice d u rin g  the three pre­
vious years.

I d en t ific a t io n  a n d  T r e a t m e n t .

Brown root disease m ay be identified, according 
to 1 etch, by the follow in g sym ptom s:— “  Roots encrust­
ed with sand, earth, and small stones, fastened to the 
root by fine brown m ycelium  w h ich  is collected  here 
and there in brown masses. W hen old a b la ck  crust 

«=r,m°PS ° T  brown masses- W ood perm eated, 
with oneycombed, by brown lines or bands

0metimes a few  thin black lines. Fructification



rarely d e v e lo p e d — a v ery  hard, purple-brow n bracket, 
pule or dark brow n in section.” ' 6

T h e  treatm ent indicated is the same as for Fom es 
lignosus w ith o ut the need o f h av in g  a double trench 
round the infected tree. L im e should be forked into 
the soil at the rate o f 60 lbs. for every  diseased tree. 
TreeS at an ea rly  stage of the disease, indicates Petch, 
may u sually  be detected by finding the occurrence of 
patches of decayed  b ark  at the co lla r  w h ere a diseased 
iateral joins the tap root.

B l a c k  L i n e  R o t .

T h is  disease, also know n as ‘ D r y  R oo t and C o lla r  
Rot,' is caused by the fungus U stulina zonata, L ev. 
As a root disease of H evea, it is com m on in the F ed e­
rated M alay  States and B urm a, but less so in C eylon. 
It also attacks H e v e a  in the A m azo n  V a lle y , Java 

and F iji.

In 1915 M r. F. ,T . Brooks first reported it (in 
Bull. 22, D ept, o f A g r .,  F . M . S .) as a disease w hich  
chiefly affects the co lla r  and root system  of old  hevea 
trees. In 1916 M r. A . S h arp ies w rote  (in  B u ll. 25 of 
the same D epa rtm en t) that it is a w ound parasite 
causing dry-root and co lla r  rot. “ T h is  root disease,”  
he described, “  is com m on on most o f the old er p lan ta­
tions in the Federated  M a la y  States, though its p re­
sence is unsuspected. T h e  fungus w orks s lo w ly  and 
insidiously, the crow n o f leaves b ecom ing thin as it 
progresses in the co lla r. T h e  diseased tissue is usually 
confined to one side o f the co llar, and from  this side 
latex cannot be obtained. T h e  opposite side m ay g ive  
a good yie ld , and tap p in g  is continued t ill the amount 
of latex obtained begins to d im inish. W h e n  this 
stage is reached the tree soon dies and is taken ou t.” 
H e stated that the fungus g row s on decayed stumps 
and spreads from  one tree to another by a contact of 
roots, but pointed o u t that, as it appears in the older



estates where v ery  fe w  stumps rem ain, there are prob­
ab ly othar means of infection,

Petch explains that, as there is seldom  any way 
of knowing how  long ago a tree has been attacked, it 
is possible that infections m ay date from  the time when 
stumps w ere present. But he adds that an infection 
of this disease m ay be caused through wounds by 
means of w ind or insect-borne spores and that this does 
happen is obvious from  the attacks o f  U stulina  on the 
stem, several feet above the grou nd w ith o u t any such 
disease being present in the roots. H e  observes that 
the progress of the disease seems slow' in C eylon. It 
may arise at the co lla r independently of any attack on 
the" laterals and the decayed b ark  and w ood often 
weathers out, leavin g a large h ole  at the foot of one 
side of the trunk. In some cases it attacks the tap 
root when the tree m ay be b low n over b efore any 
disease is suspected, but u sually  the d eca y  o f the collar 
or roots is accom panied by a d ie-back o f the branches 
in the crown. W hen the co lla r is attacked, the latex 
still flows from the opposite side, som etim es yie ld ing 
an abnormal quantity.

“ T h e  affected wood at the base of the stem ,'’ des­
cribes Petch, “  is perm eated w ith  conspicuous black 
lines. These run irregu la rly  up and dow n the stem or 
transversely. T h e re  is no external m ycelium , such 
as is found in Forties lignosus or Brown R oot disease. ’ 
Between the bark and the wood there is g en era lly  a thin 
film  of w hite or brownish m ycelium , arranged in fans, 
frequently w ith  b lack lines bordering the ou ter ends 
o f the fans. This last is the most characteristic feature 
o f roots attacked by Ustulina, w h eth er rubber or 
tea.*** T h e  fructification is form ed at the collar, a 
flat or undulating plate, at first w hite, then greenish, 
then purple-grey and finally  black. W hen old, the 
fructification is crust-like and brittle. T h e  plates are 
often concentrically zoned.’ ' ‘ 7



W e ir  describes this disease as fo llo w s: * T h e
hHck line-rot fungus ( U stuhna zonula  (L e v .)  S a te .) ,  
T ?  cause o f a serious root and stem decay in the O rient, 

found associated w ith  cankers in the root crotches 
f H evea at three differen t stations. S ince the presence 

no other fungus could be dem onstrated in relation 
' ,ht. cankers it is b e lieved  that they w ere caused by 
his U stulina. T h e  cankers had a p p a ren tly  originated 

oil thc sides of the la tera l roots and had spread to the 
base of the tree, affectin g a strip on the m ain trunk 
about a foot above the root co llar. 'I h e  area affected 
was in each case still p artia l!) covered by the dead 
bark but the w ood w as rotted, checked, and shrunken 
so that it could be easily picked  out w ith  a kn ife le a v ­
ing a cavity. T h e  solid but dead w ood im m ediately 
surrounding the cav ity  w as invaded transversely and 
vertically  w ith  broad conspicuous z ig -z a g  b lack  

lines.***

“ T h e  bark to the righ t and le ft  produced latex 
when cut, but the liv in g  b ark  above the canker appear­
ed dry and produced no iatex. 1  he b ark  coverin g  the 
zone of b lack  lines bore the fructifications of the fungus 
in various stages o f developm ent. T h e  norm al 
fructifications w ere  congregated  at the root collar. 
T h ey  consisted o f broad flat plates w ith  irre g u la r sur­
faces and w ere lo osely  attached to the bark. W hen 
several plates develop  in close juxtaposition  their 
margins fuse and a crust m ay be form ed over a con­
siderable area.*** T h e  u p p er surface of the crust is 
dotted w ith  num erous sm all b la ck  points (ostiola.) 
Each of these corresponds to a cav ity  b elow  and is the 
opening through w h ich  thc spores are expelled. 
These spores are the first to be developed  and, since 
they m ay be carried  about by the w ind, serve as a ready 
means of distrib uting the fun gus.**

“  T h e  progress o f the disease appeared to h ave 
been very slow .** M y c e lia l fans bounded by b la ck  
lines w ere present on the under su rface  of the b a rk  or 
on the wood o f the root. T h e  la tter  condition appears 
to be more or less ch aracteristic  fo r  the disease, not



having been noted in  o th er fu n gi of this group on 
H evea I t  is unlikely that the fungus can i nter the 
tree without the intervention o f wounds. T hese are 
more likely  to be at the base o f the tree.” ' 8

T r e a t m e n t  o f  t h e  D i s e a s e .

T h ere  is no special treatm ent indicated for Ustu- 
lina sonata and it should fo llo w  the lines laid down for 
root diseases in general. T h o u g h  the fungus does not 
produce free strands o f m yceliu m  in the soil, I etch 
suggests that it is safest to trench round the affected 
area and thus isolate the diseased tree. C u t root ends 
or collar wounds should be tarred and lim e forked into 
the soil. “  M odern methods o f tree su rgery,” he adds, 

m ight be applied in such cases, and the hole filled up 
w ith  cement concrete or b rick w o rk  to g iv e  support to 
the stem. Such measures have not yet been extensively 
tried in the tropics, and it is dou btfu l how  fa r  they can 
be em ployed, and w hether the tree w il l  survive long 
enough to make the operation profitable. But if the 
tree is not to be treated it should be rem oved.’ 19 I his 
is the only alternative, as a diseased tree is sure to infect 
those around it.

18 A  Pathological Survey o f the Para Rubber Tree, Etc., pp. 13 and 14
19 Diseases and Pests of the Rubber Tree, p. 63.



PLATE 26.
( To f«ce p. 200 ) .

Pod-Rot ’ o f H evea caused by Phytophthora faberi.



PLATE 21.
( To face p. 201 ).



C H A P T E R  X V . 

d ise a se s  a n d  p e s t s  o f  h e v e a .—

STEM A N D  B R A N C H  DISEASES.

P i n k  D i s e a s e .

T h e nink-disease fu n gu s ( C ortic iu m  snlm onicolor, 
Berk and Br.) is w id e ly  d istrib u ted  a ll round the 
world’s tropical belt. I t  w as o r ig in a lly  reported  from  
Cevlon about ,870  and it attacks H e v e a  as_weU a j a n  
endless variety of plants in In d ia , B u rm a , C e y lo n ,  the 
M alay Peninsula, the D u tch  E ast Indies, the 1 h u ll  
pines, Indo-C hina, B ra z il, the W e s t In dies and W est 
A frica. Fetch declares that 141 species of plants arc 
known to be attacked by it in J av a, and B u tle r  observes 
that its hosts belong to the m ost d iverse  fam ilies, a range 
perhaps w id er than that o f any tro p ica l p ara sitic  fungus 
yet known.*

“ Oft H evea the disease g e n e ra lly  o rig in ates,’’ 
describes B utler, “ at the fo rk  o f a tree or w h ere  several 
branches arise close togeth er from  the m ain stem. 
T he C orticiu m  stage o f the fungus is u su a lly  the most 
readily observed, fo rm in g  a p in k  incrustation on the 
bark. T h is  g ra d u a lly  extends and m ay u ltim ately  
surround the stem and the branches arisin g  from  the 
affected part for a length o f several feet. 1 he bark 
then splits and peels aw ay from  the w ood, and the latter

"This seems to be the most wide-spread tropical fungus vet known. It 
appears in four stage* which are discernible from its mycelium. In 

rly stage, the mycelium creeps over the substratum either 3 '  tv.i" 
threads of forming thin, silky, silver-w hite sheets. In tin- n -xl stage, 
usually appear.s in cracks (Icnticels) in the bark as small, n.nn- or pin'., 
sterile nodules. In the corticium stage, the mycelium forms thin, fertile, ettu >- 
cd, rose-pink or ochraceous incrustations. Finally, in the nccai^r stage, i> 
appears alone (or with the corlidum  stage) as spherical orange-red pustu.cx
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. w „ m ,  infected, but to a m uch less extent 
" i d 'c l  ieflv in the sm aller branches. E ven after the 
b t k  L  been killed , the fungus spreads m ore ra p .d y  
o v e r  the surface than w ithin the tissues, w  that the 
margin remains generally  superficial. I h e  pink 
h  ■ ? i- extrem ely thin, and, w hen old, sp lit, every 
w h e r e  in lines more or less at right angles to one 
n, other F o r  this reason it has been ca lle d  the w n tin , 

in M alaya, being thought to resem ble hiero- 
dyphics O ld  specimens lose their p in k  colour and 

become ochraceous, or, w hen v ery  old, bleached to 

w hite."'**

“  T h e  disease appears to attack H eve a  stems most­
ly  of between one and three years old, and after that 
to be chieflv confined to the upper branches. When 
the penetrating m ycelium  reaches the la ticifero ic  
tissues, an exudation of latex frequently occurs, w lm  
assists in indicating the presence of the disease m  u 
h igh  upon the tree. G row th  takes p lace continuously 
during the monsoon p erio d ; th e b a r k  is k illed  oft uni 
form lv; side branches at the point o f attack  are ringed 
and k illed ; and the bark of the m ain stem peels oil 
in large patches.*84 B u t in m any cases the disease has 
not advanced far enough to k ill the tree by the tim e the 
rain ceases. T h e  fungus then stops gro w in g , having 
killed off part of the cortex and cam bium  of the main 
stem and probably some of the side branches abo. 
T h is  leaves an open wound, over w h ich  there is no 
cambium to produce new tissue. Ih e result i>
1 canker ’— an open wound— exposing the wood and sur- 

. rounded by an elevated callus ring.

“  Treatm ent: T h e  affected part should be cut ott
at least 18 inches below  the attack and burned. A t­
tempts made to cut out the affected b ark  only, even

'  when the wound has been washed w ith  Bordeaux 
m ixture and tarred, have gen erally  failed, about 70 per 
cent, o f such treated areas h aving developed the 
disease again the fo llow in g year. C onsequently the
w hole branch or stem should be cut o ff.*** 1 be
diseased parts should be burned on the spot at once, to

m



■ . ■ in o rcs ** *  AH  the w ou nds
P « ' « ‘  " ° X a „ c h « ShV.uW be tarrcfl. In
and cut surfaces o  h usc „ f  B ord e au x  m ix tu re

Prc™ 'E n(̂ n d  v trv  successfu l in you n g  rubber. 1 he 
d jshten touml « r y  u?tfd in , u c te ssfu l t v
strength of B o ™ “  ' , in , QI , - u ,  w as 6 lb. co p p er

pC,n r f S f i b  lim e and +5 g allo n s w a ter. T h e  cost 
sulphate, 4 lb. acre on o v e r  200,000 trees

’ « a/ed  in 19 .0 -1  i  and the result w as a redu ction  of the
disease b y  f r o m  50 to 75 p er cent.

' « T h e  p in k  disease fu n gu s (C o rtic iu m  salm om - 

coloD ," describes W e ir . ^  ^ e a r ,  in

r o t o f  four differen t stages. T h e  ty p ica l o r C o r n -  
eium stage here described w as the o n ly  one observed 
on Hevea. O n lim e and caca o  a ll stages w e re  found. 
A t the m argins there is freq u en tly  an extension 0 the 
myeeiia in the form  of line s ilk y  hyph®  w h ich  fo rm  a 
thin silvery w h ite  sem i-transparent sterile  la yer o v ei 
the bark, or this Layer m ay be form ed 111 s m a l l  patches 
not connected w ith  the5m ore m atu re parts. I his stag 
may be follow ed  b y  the ap p earan ce ot sm a ll sterile  
pink or w hite pustules arranged in p a ra lle l rows in the 
cracks of the bark. T h is  stage m ay ap p ea r over the 
surface covered w ith  the thin  w h ite  film  or on areas 
not previously fru itin g . A  th ird  stage appears in t e 
form of irre gu la rly  rounded or elon gated  orange-red  
bodies. T hese are at first em bedded in the cortex, Du 
later rupture it and ap p ea r s in g ly  o r in clusters on the 
surface. T hese bodies w hen th ey em erge resem ble 
species of N e ctr ia  and consist of masses of spores. 
This spore-bearing stage was o rig in a lly  considered to 
be a. distinct fungus and w as describ ed  as A1 ecatot 
deer cl us, Mass.®5**

“ T h e  type o f in ju ry  caused is u su ally  first shown 
by the yello w in g of the leaves o f the parts above the 
infection. T h e  infection  en circles y o u n g  stems or 
spreads from  basal in fections o f branches to others at

I PuKfri and Disease in Plants bv E. J. Butler, Calcutta and Simla, 19*8. 
pp. 500-505.



1 „  union and if com plete g ird lin g  results alt
oaris lbave the canker die. I f  the fungus is arrested 
bv drv weather, the bark over the affected area cracks 

£  the formation of open wounds, i he v igor o 
the fungus is known to depend la rg e ly  on m oisture and 
“ S  H ence, the usual measures fo r reducing the 
ravages of the parasite in plantations have been m re­
gulate spacing, to provide drainage, to avoid inter­
crops that serve as hosts, and to keep trees in a high 
State of vigor. D irect control w ould require mat all 
infected branches be cut out and burned. 1 he bran, lies 
should be cut several inches beyond thc v isib le  zone oi 
infection. T h is  is necessary, for the reason that m prat 
tica llv  all fungous infections of this nature the m i ­
lium 'has advanced considerably beyond the imnn diatc 
cankered area. A ll  branch knots and la rgerw o u n d s on 
the main stem should be thoroughly saturated w ith  coal 
tar. Spraying uninfected trees regularly after ja m - 
may prevent infection by new ly distributed spons.

W e ir  remarks that H evea, C astilloa  and I h " '  
are especially susceptible to the disease. Brook* and 
Sharpies state that the N ecator form  of the disease is 
found more frequently in M a la ya  than the basu ia 
form. Petch states that the disease is esp ecially  pre­
valent under conditions of h igh  h u m id ity  and t osc 
planting; that in C eylon, w here a distinct dry season 
prevails, it is only sporadic and that its attacks on H evea 
are getting rarer now that the estates are b eing thinnci 
o u t As means of id entifying the m alady, he indicates 
a pink patch, more or less cracked by short lines at i lght 
angles to one another, overlyin g  the diseased b ark; or 
diffuse bands of long, s ilky  hypha: running longitudi­
nally  along the stem or m inute pink cushions in cracks 
in the bark or orange-red pustules em bedded in the 
bark. T h e  chief attack of the disease is indicated in 
the upper stems and branches, beginning at a fork  and 
finally  causing death to all parts above the injury.

Petch inform s us that the fo llo w in g  methods of 
treatm ent fo r pink disease have been r e c o m m e n d e d .



“  W hen  the disease appears tor i h e  first tim e on •>' 
K n t -  and onlv a fe w  trees are attacked, a l l- d u r a s u
h , in ch es and stems should be d ra stica lly  pruned off and 
burn t Even in such cases it is ad vi-ahlc hist oi all m 
M in t the diseased areas w h ich  bear the fungus w ith  tar, 
or a m ixture of tar and liquid fuel (cru de o il)  m the 
proportion of six  parts of far to four of liq u id  fu el, in 
S r  to m inim ise the risk o f spreadin g the disease by 
scattering the spores, and to render harmless any p iecis  
of TnTScted b ark  w h ich  may fly off w hen the branches 
are cut. T h e  tar w il l  also assist i u  t h o r o u g h l y  scorch­
ing the b ark  w hen the branches are burnt. A l l  m w asca  
m aterial m ust be burnt as soon as possible. W here 
the num ber o f trees is b elo w  a h undred to the acre, 
or where more than ten trees per acre a r e  attacked, the 
follow in g m odification is recom m ended. A l l  dead 
branches, and all affected branches not th icker than a  
man’s arm. should be tarred, cut o f f ,  and burnt, as in the 
previous cases. O n  the th icker branches and the m ain 
stem the infected parts should be painted w ith  the tar 
and crude oil m ixture, taking care to cover thorough y 
not only the diseased parts, but a length o f stem one tool 
above and one foot b elow  the apparent lim it o i the 
disease. T h e  m ixture m ust be w e ll rubbed into all 
cracks in the bark, p a rticu la r ly  at the forks.’ 3

D  i f . - B a c k .

T h e  d ie-back fungus {B otry odiplodia  Ih eo b ro -  
m ae, Pat.) occurs on H eve a  in South A m erica , the \\ est 
Indies, O ceania, A fr ic a , C eylo n , South In d ia , Burm a, 
M alaya, la v a , etc. S ince the fungus is varia b le , it ha? 
received a num ber o f names but it w as o r ig in a lly  d e ­
scribed by P ato u illard  in 1892 u n der the ab ove name. 
T h e  means o f id en tify in g  it, acco rd in g to P etch , arc as 
fo llow s: “ T ree  dies back from  the top, the branches 
being killed  in succession, the lo w er parts m ean w hile 
rem aining healthy. P rogress g en era lly  rapid, A

1  brow n slim y la yer along the cam bium  in the dead parts. 
B ark finally covered w ith  a b la ck  p o w d e r resem bling



sont."* Die-back ,

o f d ^ l c r m i ^ m i p ,  O n e »u>’h
tires 15 the . | A  Cl̂ t. ot the ju n gle  near
tree, about io  feet h gh, in m i h ^  ^

■' pl-“ T  T j r J t S i B .  w ere dead, and the
“ " ' w ’ t e  / t * / . ,  the first lateral
disease had I\ t c c j t h e r  d e a d  o r  i n  ;1 l a n .

branches, w hich of thc infected stems

reflected color of the dark-gray or 
w a s  blacken . manner o f C eratostom ella

br° ' V̂ f e ^ W  ^  tim ber trees. E xam ination 
S  ilH V.ood ahead of the blackened areas shows the 
m vcelium  to have extended beyond the zone of evident 
infection from i to 4 inches and to be colourless. r< 
this reason, as 1’ctch has pointed out, d i s c o l o i ed wood 
does not indicate the most forw ard region invaded by 
the fungus The bark on the infected branches dries 
and cracks, exposing a dark film on the surface of the 

wood.” 5
T hough w idelv  distributed, B otryo diploJia  Tin-o 

bromae causes little damage if precautions art taken 
to prevent its developm ent w hich  is not difficult. 1 et 1 
states that “  the fungus is not a direct parasite of H e . ,... 
but can onlv attack it through wounds or dead brani lies 
** * If  dead branches are regu larly  removed and burnt, 
it is not likely to cause much loss.”  A s treatm ent oi t ic 
disease he recommends the pruning of the dead top> 
about a foot below the diseased part and burn in g them 
on the spot to prevent the spread of infection by spo ro .

P H Y T O P H T H O R A  D ISE A SE S.

In H evea a normal leaf-fall takes p lace in tin 
w inter (January and F eb ru ary), but sometimes 011 dis­
eased trees there is an abnorm al le af-fa ll 111 the in1"- 

f  soon rains, about July and August, often  d e s c id x i a 
second leaf-fall, in Ceylon, South I n d i a ,  Burm a ,mu 
Java. T h is  diseased state is connected w ith  a toiviu-- 
{Pkytophlhora M eadii. M c.R a e) w h ich  attacks the

4 Diseases and Peslt of the Rubber Tree, p. t 66.
: .1 Pathological Survey 0/ tk? Para Rubber Tree, Etc., p.



fruits, leaves and branches, causing pod-rot, leaf-fa ll 
and die hack, and passes on to the stem causing ‘ B lack 
Thread.’ " W h en  the disease attacks the fruits and 
leaves, causing pod-rot and le a f-fa ll, and passes on to, 
or affects by means o f an independent local infection, 
the stem 'causing ‘ C la ret-C o lo red  C a n k e r ’ or 1 Patch 
Canker,’ it is attribu ted  to a fungus ( Phytophthora  
Faberi, M a u b l.) la rg e ly  reported from  the D utch East 
Indies, M a la y a  and C eylo n .6 T h e re  is, however, some 
d iv w ffV  of opinion as to the species of Phytophthora 
that are responsible fo r  these diseases in certain  coun­
tries.

B u t l e r ' s  S t u d y  o f  P h y t o p h t h o r a .

Butler seems to h ave throw n some definite ligh t 
on the nature o f these diseases when the pathology 
about them w as still in an em bryonic stage. W h ile  
his discourses, as g iven  below , ap p ly  in general to 
Phytophthora all over the M id d le  East, they seem to 
have special v a lu e  fo r  the diagnosis o f these diseases in 
South India and Burm a.

“ Pod-rot and ca n k e rf ( Phytophthora F aberi 
M aubl.) T h is  fungus is best know n as the cause of the 
form idable canker and pod-rot o f cocao. • T h e  H evea 
attacks are quite sim ilar. r : A  rot is produced, ch arac­
terised by a sodden, w a tery  discoloration  of the pods 
while still attached to the tree. T h e  fruits then turn 
black, and the outer soft la yer u ltim ately  shrivels and 
splits, but the w oo d y w a ll b elo w  does not open to l i ­
berate the seeds. F rom  the fruits, the rot m ay pass back 
through the stalks to the green  branches and kill these 
for a short distance, but no case is known in w hich  it

•B lack  Thread is also known as Stripe Canker,’ Bark Rot,' or ‘ Decay 
of the Renewing Bark.'

6 Investigations on P hjlophthora diseases have been recorded b> Bryce 
(in Bull. 39. Dept. A gri. (.V\lon, io i^ 1. In M cRae (in Planters’ Chron. ». u .  
19*6 and A gri. Jour. India, v. 14, 19 19). bv Rutger* (in Arch. Ruhbercnlf. 
Nederland— indie, v. 1, ,917, etc.), by Sharpies, Etc. (In  Bull. 51, I>cpt. 
Agri„ r .  M. S., 1920), by D astur ( in Bull. 14, Dept. A«ri. Borffia, 19161 
and by others. M cRae stales that leaf-fa ll, fruit-rnt, die-back and bark-mt 
aw due to P. M eadu, w h ile  Rutgers opines that both patch canker and 'tripe 
can*, r are caused by P. F abn i.

> Thi? is better known as ' claret-coloured canker.’



the main stem and set up canker. T h c 
^occurs is s . i d . o  be alw ays the 

S u i t  ot an independent local infection.

- T h e  symptoms of H evea canker arc omctime- 
inconspicuous on external exam ination. O n young trees, 
he bark mav appear darker than norm al, but this ,s 

not hle once the thick, brown b ark  develops In 
"ome eases the bark exudes a reddish or p urplish  h- 
nuid w hich m av be noticed in v ery  w e t w e a th e r m e n  
when the patch of disease is sm all, b ut usual y  only 
happens when .1 large area is involved. N o  latex is 
produced in the diseased area, and the stoppage of the 
flow in one or several cuts is often the first sym ptom  o 
the disease. O n scraping aw ay the bark of an alteued 
patch, the underlying tissues are found discoloured. 
T h e  oart outside the laticiferous tissue is blackened, 
w hile the inner bark turns at first gray, w ith  ai distim i 
black border, and later on, claret-coloured. he dis- 
coloured area is often much more extensive in the innei 
than in the outer l a y e r s . "  Frequently thc bark is 
dirty red when cut, but darkens to p u rp le  red soon after 
exposure. In the laticiferous vessels, thc latex becomes 
coagulated, probably by substances produced during 
the growth of the fungus.**

11 Excision of the diseased tissue is, therefore, the 
recognised treatment for H evea canker. O n ce the can­
kered spot is detected (by no means an easy m atter), 
all the discoloured tissue should be cut out and burnt. 
Stoppage of the latex flow should be a danger signal 
leading to carefu l search for canker. A fte r  rem oving 
the tissue, it is recommended in C eylo n  to ap p ly  a m ix­
ture of cowdung and clay to the wound, to promote 
healing if the wound be small. L a rg e  surfaces cannot 

,  be expected to heal and should be tarred or otherwise- 
protected.

“  B lack thread and leaf fa ll (Phytophthora j\fea- 
d ii M c.R a e). T h e  name ‘ b lack  th re a d ’ is used in 
Burma fo r a serious disease of the tapped surface of 
H evea stems, m arked by the appearance o f vertical,



P L A T E  28
( To face’p. 208 ).

J  B—Nodules formed in the fortes. C=Scaly bark and brown lines in the cortex.



P L A T E  29 .
(T o  facop. 20‘> ).

lioiryoJiplodia Thcobromae 
on-the last internode of 

a Hevea tw ig.

Hevea with a fluted trunk due tiilier to 
decay of the tap root or lo excessive 

tapping.



slightly depressed, b la ck  lines. It is also known in 
Cevlon, M alaya , Jav a  and South India. In* C eylon, 
Burma and South In d ia  an abnorm al second leaf fa ll 
in H evea, associated w ith  d y in g  back  o f the branches, 
has been observed and seems to be due to the same 
fungus.*** T h e  d a rk  lines of b lack  thread extend in 
through the exposed bast and m ay penetrate the cam ­
bium and reach the w ood. T h e  blackening spreads 
laterally also and m ay even tually  cover the w hole sur- 
face'ofthe cut a rea. V e r tic a l cracks and deeply sunken 
areas, from  w h ich  w h ite  la tex  exudes, result. W h ere 
renewal o f the bark is tak in g p lace from  the m argin 
of the cut, a th ick  pad o f coagulated  latex m ay collect, 
causing the bark to b u lge  and u ltim ately  d ecay; large 
o-aping wounds— true cankers extending down to the 
wood— m ay even tually  be form ed. T h e  tree is not k illed 
but the blackened parts soon cease to y ie ld  latex and 
the death of the cam b ium  seriously interferes w ith  the 
smooth and even regeneration o f the bark, on w hich 
successful tap p in g  depends. T h e  cankers heal irre g ­
ularly and w ith  roughened 'w o u n d  tissu e ’ (callus) 
and, as the disease extends, it becom es m ore and more 
difficult at each round to find baTk suitable for tapping. 
*** In South In dia , not on ly are the fruits and bark 
affected, but the le a f-fa ll and d ie back  have assumed 
serious proportions.

“  T h e  leaves o f H e v e a  fa ll n atu rally  in D ecem ber 
and January, but in diseased trees there is a second fall 
in the rains. T h e  branches, from  w h ich  these leaves 
fall often die back  in the fo llo w in g  cold  w eather, and 
fresh shoots that ap p ea r in F eb ru ary  b elow  the dead 
parts, begin to w ilt  in .M arch. T in y  drops of latex 
may show on the leaves and leaf-stalks; and the le a f­
lets shrivel, dry  up and fa ll off. T h e  shoot u ltim ately 
dies back to the parent branch. T h e  fru it  rot begins 
early in the monsoon, and, soon after, leaf-sh eddin g be­
comes m arked. Som e affected trees lose all their leaves, 
others only a portion. T h e  disease makes its a p p ea r­
ance soon after the rains set in and disappears after the 
close of the monsoon. I t  seems to be c lo sely  dependent



on clim atic conditions and is fostered by hum id, stag- 
nant air within the plantation.

T r e a t m e n t  o f  t h e  D i s e a s e s .

“  H ence, the ch ief treatm ent should be in the 
directions o f securing good ventilation and of protecting 
the newly-cut tapped surface from  infection. T h in ­
ning the trees is strongly recom m ended or, w h ere shade 
is still too dense, heavy prunning.* ' *  E x c e lle nt results 
are said to have been obtained in South In dia  bTTfTom- 
bination of cessation of tappin g on infected trees, with 
the application o f a thin sm ear o f  a m ixture of tar 
and tallow to the diseased spot. T h e  m ixture is applied 
with the finger and then rubbed w ith  a p iecc o f sacking 
so as to cover the attacked part of the bark. T h e  tar 
acts as an antiseptic, w h ile  the ta llo w  form s a w ater­
proof covering. A fte r  the monsoon, the treated areas 
gradually shed a thin scale of tar-coated bark and ex ­
pose a clean, healthy surface beneath. C o v erin g  the 
tapped surface w'ith a m ixture o f clav, cow d ung and 
sulphur has also been recom m enced ; w h ile  in J a v a  and 
M alaya, antiseptics such as carbolineum  and iza l have 
been used w ith success."7

F o r ‘ leaf-fall ’ and ‘ pod-rot,’ Fetch suggests that 
all rotten fruits and dead branches after w in ter and 
before the monsoon rains should be rem oved. For 
‘ claret-coloured c a n k e r ’ he recom m ends the excision 
of all discoloured bark and painting the w ou nd w ith  a 
20 per cent, solution of Brunolinum , B runolinum  Plan- 
tarium, Carbolineum  Plantarium , A g riso l, Solignum  
or Jodelite, also putting tar on wounds w hich  extend 
to the wood. F o r * b lack-thread ’ his treatm ent is to 
paint the affected tapping cuts w ith  a 20 p er cent, solu­
tion of any of the abovenamed liqu ids every  three days

 ̂ applications, resting the trees in the m eanw hile, 
j ^ub^er Pad® are form ed he suggests that they 

should be cut out, it being unnecessary to cut out the

l ^ l and D ',eate ' n Han,S hy E’ But,er- MU*. Calcutta and Simla,



F e t c h ' s  O p i n i o n s  o n  P h y t o p h t h o r a .

“ T h o u g h  it has been considered convenient,”  ex­
plains Fetch, 11 to discuss the various P hytophthora d is­
eases together, and the developm ent and progress of 
these diseases on the differen t parts of the tre e — fruit, 
leaf, and stem— are sim ila r in all cases, the species of 
Phytophthora w h ich  cause them  are not, as far  as the 
evidence at present av aila b le  shows, the same in all the 
countries in w h ich  these diseases occur. T h e  question 
of the identity o f the differen t species is not yet com ­
pletely settled, and thc fo llo w in g  sum m ary must be 
regarded m erely as representing the facts w h ich  have 
been considered established by various investigators.”

Petch sum m arizes that 1 abnorm al le a f-fa ll ’ and 
‘ pod-rot’ occur, usu ally  d u rin g  the South-W est M on ­
soon w hen the fruits are ripening, in C ey lo n  and South- 
India. T h e  sym ptom s are that the outer w a ll of the 
fruit becomes d irty  w a tery  green, finally  blackish, sod­
den and soft. T h e  fru its do not dehisce (open) but re­
main han gin g on the tree. Soon after, the leaves begin 
to fall and then som e o f  the green tw igs die back. H e 
observes that in ‘ claret-co lou red  c a n k e r ’ there are no 
marked external indications except the sligh t exu­
dation som etim es o f a rusty-coloured liquid. T h e  
layer beneath the outer brow n bark is b lack  and 
internally the cortex is d iscoloured , at first yello w ­
ish gray, then c laret-colou red, the d iscoloured area 
being surrounded by a b la ck  line. T h e  canker fre­
quently occurs on the ren ew in g  b ark  above the 
tapping cut. P etch  indicates that ‘ b lack-thread ’ 
begins as a series o f narrow , v ertica l, b lack  lines, 
parallel to one another, just above the tapping 
cut, the b la ck  lines exten d in g into the wood. 
These may broaden o u t la te ra lly  and coalesce, form ing 
a continuous w ou nd p a ra lle l to the tap p in g  cut. It 
occurs during w e t w ea th er esp ecia lly  on new ly-opened 
tapping cuts.

“ T h c  evidence indicates,”  concludes Petch, “ that 
there are two species o f P hyto phtho ra w h ich  can a t­
ta c k  both H evea and C acao , v iz .. Phytophthorn XTeodii



/

and p n v t o p h t t w  P « b cr,;  and that, in the ase 
Hevea the form er causes fru it rot, le af-fa ll, and Black 
Thread while the latter causcs fru it rot, le af-fa ll, and 
S e t - c o l o u r e d  Canker. " -  T h e  most important 
difference from the econom ic sfand-potnt, between the 
„v o  species lies in the effect of the fungus on the general 
condition of the tree. W hen  trees suffer from  the leaf- 
fall and pod disease caused by Phylophlhora 1-ahcn, 
the yield of latex is not notably affected ; but when they 
a r e 'sim ilarly attacked by Phylophlhora Meadu, the 
yield falls off enormously and it m ay not be w orth  w hile 

to tap.” *
W e i r ’s  R e s e a r c h  o n  P h y t o p h t h o r a

Despite the adm irable efforts o f m ycologists, it 
would appear that the experience so far  gained on 
Phytophthora diseases has not been sufficient to y ie k  .1 
very complete pathology about them. In addition to 
Fetch ’s frank opinion on this subject, expressed in the 
true spirit of the scientist searching fo r the greater 

truth, W eir  also concludes that “ the identity of the 
species has not been satisfactorily  determ ined. In ( ey- 
ton it has been shown that two species of P hytophthora 
arc found on H evea, viz., P . fnberi and P . m eadu, but 
the latter has not been obtained from  ‘b lack-th read.’ On 
the other hand, Rutgers in Java has shown by in o cu la­
tions that ‘b lack-thread,’ ‘pod-rot,’ and ‘claret-colored 
canker’ are all caused by P. fnberi. O th er investigators 
have obtained varyin g results in d ifferent countries.”  ̂
W eir  has attempted to throw  some fresh lig h t on these 
diseases by his rcsearcheson P hyto phtho ra in the A m a­
zon V a lley, w hich are as fo llow s:

“ T h e disease known as claret-colored canker, re­
ferred both to Phylophlhora and PJfythium  and report­
ed to be destructive to H evea in the East, w as not found 
in the Am azon V a lle y  during the present investigation. 
*** In  a small plantation near Para w h ere the trees 
w ere associated with secondary jun gle grow th  a gray 
leaf-spot (Phytophthora fnberi, M a u b l.)  was found

8 Disease! and Pests of tlu  Rubber Tree, p. 132.
9 A  Pathological Survey of the Para Rubber Tree, Etc., pp. 29 and 3r’-



both on recently fa llen  leaves and on leaves still at­
tached to the tree. A fte r  several heavy rains the leaves 
fell in greater num bers and the green pods began to 
show infection. O n  this estate and in the jungle near 
the w aterw orks at U tin ga  s im ila rly  infected leaves 
were found. T h ese  leaves w ere variously mottled 
with y e llo w  and p urple , p articu la rly  along the

• midrib, w here the grayish  spots w ere  most in evi­
dence. T h e  le a f stalks show ed shrunken discolor­
ed' spots and fe ll w ith  the leaves. A n  exam ination 
of the g ra y  splotched areas show ed the characteristic 
fructification o f a P hytophthora. T h e  fungus in all 
essentials is ap p aren tly  the same as that attacking the 
pods and w ill  be discussed under that head.

“ A  P h yto ph th o ra  disease (P hytophthora faberi, 
M au bl.) of the pods o f rubber w as found near U tinga 
at Para d u rin g  the h ea vy  rains in N ovem b er. I t  was 
characterized by a sodden greenish w atery  discolora­
tion o f the ou ter fleshy w a ll at the base o f the stem. 
From  this point it extends alon g  the line of sutures be­
tween the lobes o f tho pod to the distal end. H ere  the 
three zones o f in fection  m eet and spread to the sides, 
the entire green ou ter fleshy w a ll of the pod becom ing 
soft and rotten, so that the ep iderm is can be slipped off 
with the thumb. T h e  decay rarely begins at the distal 
end or on the sides o f the pods. T h e  discolored zones 
between the lobes o f the pods soon develop a w hitish  or 
grayish film, w h ich  extends o v er the entire pod as the

 ̂ rot advances.” 10

I n c id e n c e  o f  H evea  D is ea s es.
T h e  relative im portance o f rubber diseases and 

their incidence in cou ntries o f the .M iddle E ast have 
been referred to b y som e w riters incid entally. M r. H . 
W . R. Bertrand, w ritin g  in T r o p .A g r .  v. 6 2 .1924, 
states: “ T h e  vario u s form s o f  P hytophthora  are, in 

j the w riter's opinion, responsible for m ore dam age in
I estates than all the oth er diseases put together.”

Messrs. T . H . H o lla n d  and H . A . D eutrom , w ritin g  in 
Bull. 70, D ep t, o f  A g r. C ey lo n , 1924, declare that



Pom es lujnosus gives the most serious trouble, 1 brown 
b ast' a-negligible quantity and other diseases cause .
little trouble'’" M r. J. G . C . Vricns, w ritin g  in Rubber- 
planters Oostiiust, Sumatra, M ed ed . A d viseu r , 1915-16, 
enumerates Fum es lujnosus, Phytophthora F a b eri, Cor- 1
tir.ium salm onicohr. B y m e m ch o e te  noxia  and T/iyri- 
daria tarda (D ie-B a ck ) as the serious diseases, of )
Hevea. Messrs. W . R. T . T ro m p  de*H aas and C . J. J. 
van H all, in a paper on ‘ Para R ub b er C u ltu re  in J ava,’
(read at the Inter. Rub. C ong, and E xh ib ., Batavia, | 
1014) described canker, pink disease, w h ite-root disease 
and brown-root disease as the most freq uen tly occurring 
diseases of H evea in Java.

U N C O M M O N  H E V E A  D IS E A S E S .

B r o w n  B a s t .

T h is  disease w hich has been reported from  Java, 
Borneo. M alaya and C eylon, g en era lly  attacks the 
stem of trees that are in tapping. Its first indication is 
that the cut does not yie ld  any latex  and the cortex is 
discoloured. “  In some cases,” explains P etch , “  the 
discoloured cortex appears sodden, and exudes a w atery 
liquid when p rick ed ; hence it w as o rig in a lly  designated 
1 water-logged bark.’ T h is  appearance, how ever, is 
not universal. Between the brown line and the cam- \ 
bium  the cortex is still laticiferous, and hence, if it is 
pricked down to the wood, la tex  w il l  issue from  this 
inner la y e r .: : Sometimes the latex from  cortex just
attacked is very thick and coagulates on the cut. In 
order to make certain that Brow n Bast is present, the 
tapping cut should be reopened.** I f  Brow n Bast is 
present, the cortex w ill be found to be yellow ish- 
grey. w ith  greyish streaks and patches, and here and 
there red-brown streaks and spots.

“ In well-defined cases there is a continuous dis- 
coloured layer about 1 or 2 m illim eters from  the cam ­
bium and no latex exudes until the shaving has penetra­
ted beyond this layer.* " T h e  disease derives its name 
from the occurrence of the brown la yer near the cam 
b iu m .' T h e  cause of Brown Bast has not yet been



ascertained. It seems reasonably certain that no fun- 
<>-us is to be found in the affected tissues. In orte quarter 
it is claim ed that the effect is due to bacteria, but little 
evidence has vet been put forw ard in support of that 
contention. T h e  opinion is gain in g ground that the 
effect is due to p h ysio lo g ica l causes, i.e., that it is not 
caused by fungi or bacteria, but is due to some inter- 

' ference w ith  the norm al physio logical functions of the 
tree, or is a response to som e condition induced by the 
treatment to w h ich  the tree is subjected.

D i v e r s i t y  o f  D i a g n o s i s .

“ Rands w rite s: ‘ I t  appears, therefore, that 
Brown Bast is an accentuated condition o f gum  secre­
tion prob ab ly resulting fro m  the response on the part 
of the tree to the present m ethods o f tap p in g.’ Bobili- 
off, w ho dissents from  the v ie w  that the brown sub­
stance is w ound gum , agrees that the disease is physio­
logical. Both these investigators ap p ear to regard it 
as due to a degeneration  o f the tissues ow ing to the 
removal of la tex  fro m  the co rtex .***  O n  the evidence 
it would ap p ear that there is a p rob ab ility  that Brown 
Bast m ay be due eith er to too frequent tapping or to 
too fine tapping, or to prolonged  tap p in g  on the same 
section. B ut up to the present it has not been possible 

, to associate B row n  Bast w ith  any one of these factors.
F u rth er investigations are required b efore any 

conclusions can be arrived  at.” "

i O pinions d iffer  so w id e ly  on the nature of Brown
Bast that it is obvious the disease needs fu rth er investi­
gation. In a p ap er read bv M r. A . S. H orne, at the 
Im perial B otanical C o n feren ce held in London in 1924,

; the w rite r  rem arks: “ T h e  d isco v ery  o f sieve-tube
necrosis in H eve a  brasiliensis p laces the brown-bast

isease m the category  o f  obscure diseases in w h ich  the 
occurre,,ce o f phloem  necrosis is a prom inent feature, 

I I?  USe ex P re$$ion does not necessarily impl\
e agency o f  a casual orga n ism ." M essrs. A . R.

an erson and H . Sutcliffe,* in th eir m onograph on

"D ista te , and Pests o f the Rubber Tree, pp. ,69-,75.



Brown Bast ( London. 192 0  sa>': ‘ ‘ C onsidering a,
“  Y  that 1 brown b ast' is ph ysio logies in origin, it 
mu«t be regarded in the first instance rather as an ab- 
S i i t v  than a disease, though one state may lead to 
the other, owing to interference w ith  the functions of 
a portion of the tissue.

In a paper read by M r. A . S harpies on ‘ Brown 
Bast' at the Im perial Botanical C onference 111 11)34, 
the w riter d eclares: “  A fte r  three years experim ental 
work in the field, the v iew  is advanced that the affec­
tion is a purely physiological p stu rb a n ce  resulting 
from the extraction of excessive quantities of latex. 
VII this diversity of diagnosis continues 111 spite ol a 
Brown Bast Investigation C om m ittee w h ich  enquired 
into tins disease in the F .M .S . so ea rly  as 1919. I t  may 
here be noted that H evea trees do not die of this dis­
ease but run dry and stop y ie ld in g  latex. I f  properly 
treated and allow ed enough rest, they sho.uld recover 
com pletely.

A  R e c e n t  St u d y  o f  t h e  D i s e a s e .

“  T h e  brown bast disease,”  describes W eir, “  w hich 
is the cause of much dam age in eastern rubber estates, 
concerning w hich an extensive literatu re has developed, 
occurs in the A m erican T rop ics, but apparen tly in a 
m ild form. D r. C a rl D . L a R ue discovered near 1 ara 
a tree w hich exhibited all the symptoms u sually  attri­
buted to this disease, and the w rite r  located several 
others in the same locality. T h ese  trees, w h ich  aver*

, aged about 14 inches in breast-high diam eter, had been 
excessively tapped by the usual method, w hereby a 
small axe is driven through the cortex into the wood. 
T h e  wounds in healing had produced num erous callous 
formations, a result w hich  usually follow s this mode 
of tapping. I t  was noted that the cortex around some of 
the unhealed wounds did not produce latex, appeared 
watery, and was of a yellow ish gray co lor interm ixed 
w ith  brownish spots. Since these symptoms indicated 
the presence of brown bast a close exam ination of 
several trees was m ade,***



P L A T E  30 .
( To Ince p. 21 6 ).

Dendrophthora poeppigii in the crow n of Ilcvea  showing 

the dead branches and reduction o f foliage.



“ O ut of five trees d iscovered w ith  brown-bast 
symptoms a considerable v ariation  in the appearance 
and location of the discolored areas in the cortex was 
noted. A  p ecu liar  featu re w as the b reakin g  up of the 
surface bark in the form  o f b rittle  s ca le s .'"  W hen  
pried off with a kn ife a greenish  y e llo w  w a te ry  appear- 
in" surface was exposed. A  cut on this surface appea red 
dry without a flow  o f la tex .5 j B y  sh avin g oft7 the e x ­
posed tissues, grayish  y e llo w  spots or reddish brown 
streaks w ere exposed. T h e se  discolored  spots w ere  of 
varying depth in the cortex  and w ere  rarely  united to 
form a continuous brow n line. T h is  brow n zone when 
present was next the cam b ium  and was u su a lly  separa 
ted from  it by a n arro w  la tic ifero u s layer. T h is  layer 
was separable from  the cortex  alon g  the brow n line. 
In the w orst cases exam ined the isolated discolored 
areas external to the brow n lin e  had becom e confluent 
in one plane, so that the cortex  in radial sections gave 
a banded or zoned ap pearance. L a ter, these bands be­
come fused, so that the entire cortex  w as u n ifo rm ly 
brown. By sh avin g  o ff  the su rface  dead cortex  these 
reddish brown areas w ere  exposed. In la te stages the 
tissues of these areas becom e hard  and b rittle  and se­
parate from  the rest o f the cortex .*

“ T h e  disease w as not found on untapped trees and 
was by no means com m on on the tapped ones. O n ly  on 
those that had been ex cessively  m u tilated  cou ld  the dis ­
ease be expected to occur. In  one such case the disease 
was present from  the grou n d level and fo r 3 feet above 
the last tappin g cut, a total d istance o f about 15 feet. 
In all cases the v ig o r  o f the trees ap p eared  to be in no­
wise im paired. T h e  cam b iu m  in e v e ry  tree exam ined 
appeared to be health y. T h e  fa ilu re  o f the cortex on 
■°me ° f  the la rge  callo u s nodules, le a v in g  the w ood 
exposed so that it had becom e hard and w eath ered , was 
Apparently the only perm anent fo rm  o f in ju ry  aside 
from the general m utilations b y  the axe that the trees

suffered. Jn the lo w e r  A m a z o n  region, w here 
many trees gro w  on sw a m p y  la n d  o r w h ere  the land is 
su ject to frequent inundations, the v a rie ty  w ith  light- 
C0 oret‘ corte-x predom inates. I t  w as from  this v arie ty



w ith a few  exceptions that the seeds w ere  obtained to 
establish  Hie p lan tatio n s  in th e  O rient. ‘ ' So far as the 
in vestigation s w e re  c a rr ie d , the sym ptom s of brown- 
bnst w ere  observed only in the w h ite variety , which 
lead s to the conjecture that this form  m ay be more 
susceptible to the disease.” 1’

T h e  foregoing opinions o f Petch, Rands, Bobili- 
off, Horne, Sanderson, Sutcliffe, S h arp ies and W eir 
g o 'to  favour the theory that Brow n Bast is a disease 
o f physiological origin. I t  neither k ills  H evea nor 
impairs its general v ita lity  but seems to in terfere with 
thc normal functions of only its la tex -y ie ld in g  portion. 
W eir states that the disease w as found in the V a lle y  
only on the white v arie ty  w ith  the ligh t-colored  cortex 
from which most of the seeds w ere  obtained to establish 
the plantations in the O rient. H e  explains that several 
varieties of H evea based on the co lor of the bark are 
recognized in the A m azon V a lley . T h ese  are the black 
(preta), the white (b ran ca), the red (v erm ilh a ), the 
barriguda (H evea spruceana) an^ the Itap u ra  (H evea 
guyanensis). On the basis o f resiliency the rubber of 
these varieties is rated differently. T h a t  from  the 
black H evea is classed as ‘ fina ’ and that from  the others 
a s 1 fraca ’ (w e a k ). T h ere  is considerable confusion in 
the application of these colour terms. In one part of 
the V a lley  the terms refer to the ‘ outer co lou r of the 
bark,’ in another they apply to the ■ colou r o f the tissues 
of the cortex,’ T h e  norm al colour of thc cortex should 
be borne in mind when investigating Brow n Bast in thc 
different varieties.

T r e a t m e n t  o f  B r o w n  B a s t .

1 he M ycologica l D epartm ents in  the F .M .S . and 
Ceylon are of opinion that trees attacked by this disease 
usually recover in the early stage if  sufficient rest is 
given to them. But when they develop burrs and nodu- 
les, the ^Departments suggest their im m ediate treat­
ment. For this purpose three methods are adopted in



Malava, the D utch East Indies and C ey lo n — stripping, 
scraping and tarring. B y the first system  (w h ich  is 
officially recom m ended in M a la y a ) ‘ the w h o le  of the 
affected cortex is stripped o ff dow n to the w ood. Thus, 
not only is all the diseased tissue rem oved, but also the 
inner layer, o v erly in g  the cam bium , in w h ich  the nodu­
les develop.’ S ince this is rather a d rastic  step, lead in g  
to injuries in inexperienced  hands, it has fa llen  into 
disfavour in M alaya .

“  the scrap in g  m ethod ,”  exp lains P etch , “  the 
diseased cortex is shaved aw ay until la tex  begins to 
exude, and is then painted w ith  B run o lin u m  Plantar- 
ium.* ~ • B ut the B run o lin u m  solution should not, of 
course? be so strong that it k ills  the cortex  dow n to the 
wood. T w e n ty  per cent. B run o lin u m  P lan tariu m  
should be tried first, and if  that causes w ounds when 
applied im m ediately .after scrapin g, app licatio n  on the 
day after scraping should be tried. I f  the tw enty per 
cent, solution does not cause w ounds, the strength 
should be increased.' A  few  trees should be treated 
bv scraping only, to s tc  w h e th e r  the cortex  dies back 
when the B runolinu m  is not a p p lied . I f ,  in the la tter 
case, the cortex dies back, the patches m ust not be 
scraped so d ee p ly .”

" T h e  tarrin g  m ethod ,”  describes P etch , " w a s  in ­
vented by H arm sen in J av a, w h ere  it is said to have 
given v ery  good results. T h e  extent o f the affected 
patch is determ ined, as above, and it is then p artly  iso­
lated by deep h orizo n tal and v e rtic a l channels. T h ese  
channels should not extend to the w ood, as a com p letely  
isolated patch m ay d ie back. I f  the affected patch does 
not extend across the v e r tic a l (ta p p in g ) channel, the 
latter may be deepened to fo rm  one boundary. T h e  
patch is then shaved to h a lf  the thickness o f  the cortex, 
and is then painted w ith  hot coa l tar, heated until it 
begins to bubble. I f  the disease extends into the ren ew ­
ing bark, the latter should h ave the ou ter b row n la yer 
only removed and then tarred. In  old cases, w h ere 
nodules have alread y form ed, the nodules should be

out 111 ^ e  usual m anner and the w ounds painted



with 10 per cent. Brunolinum, or tarred. 1 lie whole 
of the a r «  affected bv Brow n Bast must be treated.
. his w ill  o ften  in v o lv e  the treatm ent o f the tap root and 
the lateral roots. T h e  holes w h ich  are du g round the 
trees should be le ft open and drained so that water 
does not lodge against the treated patches.’ 'J

O th e r  R a re  D is e a s e s .

Among rare diseases of H eve a  w h ich  seldom 
cause any serious dam age are R ed R oo t D isease (Port,, 
hvpobru'ntii’o, P itc h ) , W e t R ot (F om es pseudo-jeru- 
ust W akef.) and S phaerostilbe repens, B erk  and Br.). 
These root diseases have occurred occasionally  in cer­
tain countries o f the M id d le  E ast and are usually at­
tributed to infection from  buried stumps o r decaying 
timber, the removal o f w h ich  from  rubber estates has 
already been indicated as an im perative necessity. 
A nother rare H evea disease is ‘ le a f- fa ll, ’ other than the 
normal or abnorm al occurrence already described. 
T h is  is due to a fungus known as G loeoipo rtu  m albor- 
ubrum  w hich causes no serious in ju ry . L e a f- fa ll has 
also taken place, m erely as a result o f heavy rainfall, 
on trees where no fungus has been found.

It seems som ewhat fortunate that the most serious 
leaf disease of H evea in the A m erica n  T ro p ics — the 
South Am erican L e a f-B lig h t caused by the fungus 
known as D othidella  u lei, P. H enn.— has not yet been 
reported from  any place in the M id d le  East. W eir 
states that, so far as his observations go, the white 
variety (branca) o f H evea appears to b e v ery  suscep- 

, tible to this disease, and it was the seeds of this variety 
that w ere chiefly taken o rig in a lly  from  B ra z il by 
W ickham . Since these facts appear to be correct, the 
immunity from  this disease w h ich  the Eastern planta-

- tions seem to have acquired is certa in ly  rem arkable.

H evea appears to be the victim  of m ore diseases 
in the A m erican T rop ics  than in the M id d le  East, and 
the probable reason for this is that its enemies are more

™ Diseases and Pests of the Rubber Tree, pp. 177-180.



• , .mc| num erous in the forests o f B r a z il  and the 
^ ia ce iit  lands than in thc p lan ted  estates o t  the O ri- 

Apart from  innum erab le fungi, lichens and 
lianas NVcir found seven species of m istletoe (the 
phanerogamic p la n t) on H eve a  of w h ich  the typ ica l 
sort is D endrophthora p o ep p ig u . H e  reports that an 
attack of this parasite on the lo w er branches o f H e v e a  
may cause the up p er portion  o f thc crow n  to w ither, 
giving rise to the d e fo rm ity  term ed ‘ stag-head,’ and 
that a severe in fection  in the crow n m ay result in the 
eventual death o f the tree.

Disease as affected b y  the condition  o f soil has been 
commented upon by m ycologists, to w h ich  attention 
may here be draw n. “  P etch  has fo u n d ,”  rem arks W e ir ,
" that the roots of H e v e a  e x ce p t in certa in  w ell-kn o w n  
cases w ill not liv e  p erm an en tly  u n der w ater. T h c  
early conception w as that H e v e a  w as a species o f 
swampy soils. I t  is interesting  to read the recom m en­
dations by Cross and others for p la n tin g  the tree on w et 
soils in the E ast.1* T h is  at first w as p ractised , but 
with disastrous resu lts  P etch  reports that w hen H evea 
is grown in sw am p y soil, w h ere  the w a ter tab le lies 
near the surface, the tap-root does not g ro w  b elo w  the 
water level, or, i f  it does, it soon decays. In  som e cases 
such trees had to be propped up to keep them  from  f a l­
ling over. T h is  is ex actly  the condition noted in one 
or two places in the A m a zo n  V a lle y .” ' 5

PESTS o f  h e v e a .

E ntom ologists seem to h ave little  to say so fa r  on 
the destructive action o f insects and pests on H eve a  
trees in p articu la r in the M id d le  East, but P etch  o b ­
serves that “  a la rg e  n um ber o f  insects have been re­
corded on H evea plants, but the o n ly  serious pests ob­
served up to the present tim e are the W h ite  A n t

W - ' I ™ '  * pinion ot r̂ 's ^ o o l  thought is well expressed by Herbert 
mvTe 1‘ S" 0Û  be recorded," he remarks, “  that Hevea Brasiliensis
nnrtl8 f SneeT ngly , 'veI1 on land which is frequently innundated. and in some 
of f. , ve seen trees «'»th their tap roots and a large proportion
of mM<* ' ron“ eis Permanently under water and yet yielding over 10 lbs.
all I Pf r tree per >’ear-" H evea B rasilienjis or Para Rubber, j>. 7. In 

such controversy, the best judges should be the rubber planters.



r Tcrmss 9 ',troi), the R u b b e r  L e a f  M ite  th e Root 
B o re r  ( B tt o c n e r u h n ) .  and m Java, the Locust 
7 Cy L L l h n a i ,  » w / m s r » . . A ; , w ,  , „ s  r,;,
• n ic k  the tree  b y  a lin e  o f  com m unicatim , tron. then 
nest in som e dead t im b e r  o r  d e c a y in g  stump which 
"hould be burnt forthw ith and the nest tnm igalv,! with 
the • universal am  e x te rm in a to r . ’ I f  an ott-wk m I., , ,  
M ite  is serious, sp ra v in g  the leaves w ith  a solution oi 
lime and sulphur is said to  rem ove the pests 1 ho 
R o o t  B o re r  attacks only one tree at a tim e and so it 
causes no widespread damage. N o  preventive measure 
against it is suggested. The invasion of locusts is so 
v e ry  ra re  that the sub ject is no t w orth  considering.



S o m e  T h e o r e t i c a l  C l a i m s .

I f  in the near future, the p ricc  o f rubber remains 
below a s h illin g  a pound either b y over-production or 
the rem oval o f ‘ restriction ,’ the efforts o f chemists seek­
ing to produ ce the synthetic stuff w ou ld  doubtless be 
relaxed. B u t i f  a fter  that stage, the p rice  rises gradu­
ally ow in g to increasing consum ption, the efforts of 
these chemists w o u ld  again  be revived. I t  is necessary, 
therefore, to en q uire into such latent possibilities and 
see how they cou ld  d evelop . D r. V o n  W in b erg , D ire c­
tor of the Germ an: D y e  T ru st, Fran kfurt-on -M aiii, 
recently declared  that great im provem ents in the p ro­
duction o f the elem ents fo r  synthetic rubber had been 
effected but he d id  not c la im  that the proper method 
of com bining these elem ents had yet been discovered.

In regard to this announcem ent, some G erm an 
chem ical journals ex p la in ed  that the form ula fo r rub­
ber had long been know n to chem ists, the ch ie f elem ent 
in it being fsoprene, but the p rop er com bination of the 
elements had so fa r  baffled a ll research. T h e y  opined 
that in the event of a real sca rcity  o f the natural product 
and its consequent h igh  price, a sort o f substitute could 
be produced as w as ac tu a lly  done in G erm an y durin g 
the W ar. A t the outset it should be exp lain ed  that 
synthetic rubber m ust be sold ch ea p e r than the natural 
product in addition to its possessing all the singular 
pioperties o f real rub b er such as p lasticity, tensile 
jtrength and d u ra b ility — if  it is to serve the functions of 

ie atter. i yre  m akers a v er that no artificia l stuff has 
t been offered w h ich  cou ld  com e up to these requirc- 
ents and unless it can take the p lace  o f the natural



product as the raw m aterial fo r  tyres, it must fa il in the 

crucial test.

A n  A d m ir a ble  C h e m ic a l  R ecord.

O w in g to these shortcomings, it has not been pn 
.ible to make svnthetic rubber a m arketable commodity 
even after half a century of research and experim ent 
•' Few  stories in the romance o f chem istry, declares 
a chemist in a noted journal, “ are as interesting, as 
that concerning the hunt for the obscure some­
thin'' w hich differentiates real from  stppioxim.itc 
rubber. F in ally  a hint as to the nature ol the missing 
link w hich has so long eluded chem ists and micros- 
copists has been afforded in the X -ra y  studies of rubber 
by K a tz and H o ck ." ' B u t this lin k  has not yet been 
discovered.

Since 1879 efforts to produ ce synthetic rubber 
have been made by B ouchardatt in F ran ce, T ild e n  in 
England, H arries in G erm any and in recent yeais by 
a host of other chemists in the U .S .  A . O w in g  to acute 
shortage of the natural product in G erm an y durin g the 
G reat W a r, ‘M eth yl’ rubber was m ade in that country, 
but it lacked the cheapness and p lasticity  o f the genuine 
stuff. D r. W . C . G eer, of the G ood rich  T y r e  Com pany, 
ascribes the failure of synthetic rubber to ‘ the poor 
physical properties o f the product, to the la c k  of know­
ledge regarding the elasticity of rubber as related to 
structural form ula5, and to the h igh  cost, lo w  yie ld  and 
m ultiplicity o f steps in the process.’

A p art from  the artificial product, attempts have 
been made to produce rubber from  certain  natural re­
sources by chem ical or m echanical methods. Rubber 
is obtained from  an endless v arie ty  of plants yielding

■ gums and juices, but none of them have so fa r  been able 
to turn out products on such a com m ercia l scale or <>1 
such utility and cheapness as Para, C eara and 1' 
elastica. E xcepting these three, the rest arc com 1- - 
quently of little  or no practica l value.

T



T h e  S a f e t y  o f  a  L o w  R u b b e r  P r ic k .

Those w h o h ave been lo n g  enough in the rubber 
trade doubtless rem em ber the reluctan ce w ith  w h ich  
manufacturers took to the use o f p lantation  rub b er and 
how they p referred  to pay a sh illin g  p er pound h ig h e r 
for thc w ild  rubber they w ere then using. T o -d a y  the 
life of a m otorist som etim es depends on the q u ality  of 
his tyre, a fact w h ich  is not unknow n to tyre-m akers. 
In such circum stances, no m an u fa ctu rer w ou ld  risk the 
reputation of his firm  unless years o f tria l had first 
established the q u ality  o f the ra w  m aterial he could 
use in his works. S yn th etic  rubber m ust in consequence 
stand thc test o f tim e and establish  p u b lic  confidence 
before m anufacturers cou ld  con sid er it seriously. A t  
the same time it should be borne in m ind that the lo w  
price of natural rubber (abo u t iz d .  a lb .) is an econom ic 
safeguard against thc in tro duction  o f any a rtific ia l p ro ­
duct how ever serviceab le  it m ay be, and if  steps are 
taken by rubber planters to keep  to a m oderate lim it  fo r 
this product, say 15d., no fe a r  o f  syn th etic  ru b b er need 
be entertained. D u tch  p lan ters are d o in g  m ore than 
this at present. B y  the ad option  o f im p ro v ed  m ethods 
in cultivation, they h op e to lessen its p r ice  lo w e r  than 
the aforesaid level.

T h e  T a s k  b e f o r e  t h e  C h e m i s t s .

Stuffs like synthetic d ye and a rtific ia l s ilk  w ere  
com paratively easy to fa b ric a te  as no v e ry  unique 
quality o r  ex actin g  p rop erties  w e re  req uired  o f  them . 
But rubber belongs to a v e r y  sp e cia l o rd er o f  n atu ral 
products, w h ich  seem s v ir tu a lly  im p ossib le  to devise. 
Anyway, though a ll past ex p e rie n ce  has fa ile d  to 
reveal the secret o f  ru b b er’ s e la s tic ity  and has ac­
tually indicated that this p ro d u ct cannot be p rep ared  
in the laboratory as ch e a p ly  as it can be g ro w n  in 
Nature’s fields, i f  a w o rk in g  typ e o f  the artific ia l stuff is 
ultimately m ade b y  chem ists, it  sh ou ld  p rove o f some 
serviec to the m an u fa ctu rin g  indu stry. I t  co u ld  then 
upp ement the su p p ly  o f  the n atu ra l p ro d u ct even to 

a small degree d u rin g  periods o f  w a r  or scarcity .



In any case, w e  m ay rest assured that the w orld  w ill 
continue for a long time yet to depend m ostly on 
plantation rubber, for prior to any artificial stuff com 
ins into vogue, its w orking properties and durability 
must stand a very crucial test. M oreover, it must gain 
the confidence of the consum ing p u b lic  by extensive use 
which is u s u a l l y  delayed ow in g  to the cheapening of the 
genuine product in all such eventualities.

T h e  R u bber  M a r k e t .
A  study of rubber prices since the beginning of 

this century indicates boom and depression perio dically  
depending on various factors connected w ith  the pro­
duction, trade and consum ption o f  the raw  product. 
Sometimes it is difficult to ascertain to w h a t degree 
the«e factors influence the price-level because artificial 
conditions— such as political w ire -p u llin g , restriction 
and gam bling— vitiate the natural econom ic causes. 
Probably the price of no raw produ ct at the present day 
is influenced by so many circum stances as that of rub­
ber and the vagaries of its m arket seem often to upset 
the best of economic theories. T h e re  have been times 
of panic, of undue pessimism and o f unbounded op ­
timism, though at the same tim e production  and con­
sumption have not been much disturbed.

Speaking roughly a period o f boom  in rubber 
should be follow ed about 8 years la ter by a period of 
depression, assuming that too m any estates com e into 
existence in the form er and arr ive  at m atu rity  in the 
latter period. H ere it must be borne in m ind that, 
though rubber trees begin to be produ ctive about the age 

. of six (when they yield about 150 lbs. of latex per acre 
yearly), they do not g ive  their m axim um  yield  until 
about the age of ten (when their output is rou ghly 3(H) 
lbs. an acre annually). B ut this fundam ental theory, 
good enough to begin w ith , is usually upset in practice 
by many counteracting circum stances. Extensions in 
the use of rubber arc more usual than the introduction 
of a rubber substitute, but all o f them  w ould affect the 
demand and supply, resulting in p rice  fluctuations 
I hus w hile economic conditions connected d ire ctly  w ith



the industry have the greatest influence on the rubber 
market, social and p o litica l causes h ave an in d irect 
effect on it occasionally. S uch  is the case v e ry  rarely  
with other products. T h e  in vestigatio n  o f  a rub b er 
crisis naturally needs an en q uiry, con du cted  both lo g i­
c a l l y  and ch ron o log ica lly , into m any fa r-re a ch in g  facts. 
Unreliable data and statistics, h ow ever, fru strate  the 
labours of in v estigatin g com m ittees occasio n ally.

• 11 In  1909-10,’ ’ e lu cid a tes  M r. H . E r ic  M ille r , 
“ owing to increasing consum ption  and sh ortage of 
supplies, coupled w ith  speculation, th ere w as a d ra m a ­
tic rise in the p rice  o f  ru b b er to o v er 12s. p er lb. w h ich  
attracted a v ery  la rg e  am ount of c a p ita l to em b ark  in 
the plantation industry. In  ad dition  to la rg e  invest­
ments made in London, a co n sid era b le  am ount o f  co n ­
tinental capital w as p u t into the D u tch  E ast Indies, 
whilst at the same tim e the C h in ese  ag ricu ltu ris ts  and 
M alay sm allholders in  B ritish  M a la y a  w en t in la rg e ly  
for rubber planting. W h e re a s  in 1903 the p lantation  
rubber industry consisted o f  a fe w  thousand acres p la n t­
ed and p rodu cing a fe w  tons o f  rubber, to-d ay it c o v ­
ers about 4,750,000 acres cap a b le  o f  y ie ld in g  under 
normal conditions about 650,000 tons o f  cru d e  rubber. 
O f  this area, a p p ro x im a te ly  3,000,000 acres are  w ith in  
the British E m p ire, in ad dition  to w h ic h  som e 350,000 
acres are owned by B ritish  com pan ies in N e th erla n d s  
East Indies,

" A bo u t tw o-th irds o f the p la n ted  area is in o rg a ­
nised estates la rg e ly  in E u ro p e an  hands, w h ile  the re­
mainder is in sm all n ative holdings. T h is  la rg e  deve- 
opment has been rendered possible because the teem in g  

population of India, J a v a  and C h in a  o f fe r  an ad equ ate 
supp y of efficient w o rk p eo p le ’ w h o  can earn good w ages 

x ,-CS.t a t C  W h e r e  t h e -v  e n i ° y  a  m u c h  h i g h e r  
viii„l ar ° ‘ T1,v;'% r than- w as possib le fo r  them  iii th e ir  
in . ° th m g  o f the kind co u ld  h a v e  been done
and i l l '  ?le n c a  w h ere  the su p p ly  o f  la b o u r is scanty 
of ri]hh> '• actor- . ^ h e g ra d u a l d eclin e  in the p rice  
the in, „ . r m recent t ' m es m ay  be la r g e ly  attribu ted  to

■ sing ou tpu t o f  u nrestricted  areas w h ic h  h ave



bec" o f
m a r k s M r  M iller. .. cost of 2>. per lb. or thereabouts mares i fi e w a j nearer , ,  pcr jb.

S  M-day an average estate on f a l l  econom ic output
Jan t o d  its rubber in London w arehouse at an all-in
cost of about ibd. per lb.” "

W h ile  a disconcerting featu re o f rubber culture 
or m anufacture lies in the vagaries o f the m a r k e t-  
much as it i« in the trade of every  raw  product--  the past 
historv of thc rubber m arket shows that prices never 
remain unusually h igh  or lo w  fo r any length  of time. 
E-r»v in this book it w as suggested that th« btcu-n- 
son Schem e must fail la rg e ly  in effect until a ll rubber 
planters can be brought under its sway, tor the very 
obvious reason that restriction in on ly  a few  areas ( an- 
not prevent rubber going into the w o rld  s m arkets from 
unrestricted sources. T h is  is just w h at w as last year 
observed in the London m arket and the sponsors of the 
scheme w ere unable to account fo r the excess stocks 
that accumulated there d u rin g  the autum n of 1927.3

N o t only w ere there m any loop-holes through 
w hich rubber could escape from  the restricted areas—  
such as sm uggling and unused coupons— but it w as as­
certained that the unrestricted areas w ere  sh ipping to 
the fu ll extent o f their produ ctive capacity. T h e  scheme 
was consequently having little  or no effect in  lim iting 
the export of rubber from  the Federated  M a la y  States, 
the Straits Settlements and C eylon. H en ce it w as fear­
ed that the M id d le  E ast w as su p plyin g to the w orld  
virtually  all the rubber that it cou ld  produ ce and the 
propaganda for the rem oval of restriction w as revived 
in N e w  Y o rk  and London. R esponding to this agita­
tion, M r. E ric  M acfadyen, C h airm an  of the Rubber 

,  Grow ers’ Association, of London, spoke vigoro usly in 
defence of the Stevenson Schem e at a press in te rv ie w .

2 " Regulation of Rubber Supplies” by M iller in the Bulletin  (R. G . A .). 
December, 1937.

3 A  well-known authority explained that the accumulation wns due to 
American buyer* drawing on their supplies in the U . S. A . Rubber Pool 
instead of buving from London so as to depress the price of rubber and show 
the futility of Restriction,



I n  D e f e n c e  o f  R e s t r i c t i o n

“ Since it w as introduced in 1922,” exp lain ed  
M r M acfadyen, “  the e ffect o f the schem e has been to 
' " l u «  the w id e  fluctuations in the p rice  ot rubber w  
d istu rb in g  in the past to prod u cers and consum ers a lik -. 
A graph show ing the ran g e o f prices of rubber o v er a 
oeriod  o f  years before the Stevenson S ch em e resem bles 
the tempe'rature ch art o f a fe v e r  patient. T h e  p n e e  
mounted as h igh  as 12. rorf. p er lb. and fe ll as low  a- 
nd per lb. In  the 4 J 2 years since the schem e was 
adopted, the q u a rte r ly  av era ge  prices  h av e ranged 
between l id .  and is. gd. th ro u gh o u t the w h o le  period  
except between M a y  1925 and J a n u a ry  1926. 
has the British investor ben efited?  A  re lia b le  estim ate 
of the norm al exports o f M a la y a  and C e y lo n  fo r  the 
first 4 years of the sch em e is 1,245,000 tons. U n d er 
the scheme this poten tia l e x p o rt w as red u ced  to an 
actual export o f 990,000 tons, rep resen tin g  a restriction 
of 255,000 tons. In  the 12 m onths p reced in g  the 
adoption of the schem e, overp ro d u ctio n  had reduced 
the average p rice  for* rub b er o f a i l gra d es to 8d. p er lb., 
and, i f  this ad dition al 255,000 tons had  been throw n 
upon an already overstocked  m arket, it is c le a r that the 
price must h ave fa llen  fu rth e r .”

“ W ho wants the schem e abandoned?  C e rta in ly  
not the British grow er. H is  en th usiastic  b e lie f  in the 
scheme m ay be in ferred  fro m  his su p po rt o f it w h ere  
such support is vo lu n tary. In  S u m atra  and J a v a  B r i­
tish Com panies are fre e  to do as th ey p lea se : th e ir  only 
inducement to con form  b ein g  th e ir  b e lie f  in the w isdom  
of the schem e and th e ir  k n o w led g e  th at abstention on 
their part w ou ld  tend to w ea k en  it. A b o u t  90 p er cent, 
of them have ad hered to it th rou gh ou t. N o r  does the 
manufacturer w ish  to see it abandoned. H is  b u g  b ear 
is a jum py m arket, and no one w as b etter p leased  than 
the tyre m anu facturers o f  the w o r ld  at the recent p ro ­
nouncement in P a rlia m en t o f  the G o v ern m en t’s u nabat­
ed confidence in the schem e. T h e  oppositio n  to the 
-'Cheme comes from  n eith er p ro d u cers  nor users, both
0 whom require sta b ility  o f  p r ice  at a fa ir  level, but



from those who desire to fish in the troubled waters of 
;™Deculative market. T o  both the form er it w ould be 
a disaster if the scheme w ere scrapped.

‘ H are Ihe D u tch  gained?  C e rta in ly — just as the 
British have and in certain esses more. B ritish  and 
D utch alike would have gained still m ore H the D utch 
planters had joined us. W e  still hope they w ill But 
°o suggest that w e scrap our scheme because taking a 
narrow view, certain other interests have so far  gamed 
more by it than we, w ould be m erely asking us to cut 
off our'own nose to spite ou r face. h  the scheme 
hostile to A m erica?  T h e  scheme m akes no distinction 
of nationality and is not aimed at A m ericans, Germ ans 
or any one else. It is not a case of ou r G overnm ent 
trying to make foreigners pay m ore fo r the nibbci 
produced in our Colonics than ou r own m anufacturers 
pay i t  is how ever the case that w e are the ch ief p ro­
ducers of rubber and the C . S. A . are the m am  consum ­
ers o f it. T hat being so, A m erica  has a huge b ill to 
pay for rubber and the settlem ent of the account has 
been an all-im portant factor in B n glish -A m erica n  ex­
change and in the return to gold. O u r G overnm ent 
has therefore an obvious interest in the production ol 
rubber and in the price the British producers get 
for it.***

"  Has R eclaim ing increased?  U n d o u b ted ly  and 
rightly. T h e  properties of rubber are so rem arkable 
that many articles containing rubber are discarded be­
fore the rubber is used up. W a s  it lik e ly  that the huge 
waste involved in scrapping all this rubber w ould not 

; sooner or later be saved? ***

. "  Is the schem e sound?. O ne of the greatest prob­
lems of post-war industry is in d ea lin g  w ith  potential

* over-supply. T o  persist in turning out m ore rubber 
than the w orld can use w ould be as stupid and ruinous 
as to persist in grow ing too much cotton: to turn out 
as much of either as the w orld is w il lin g  to pay a reason­
able price fo r is just econom ic commonsense, and the 
British rubber growers have done the w o rld  a service in



keeping their own p a rticu la r  in d u stry  so lven t w ith o u t 

profiteering. +

A  S u m m a r y  o f  t h e  S c h e m e .

T h e  Stevenson R estrictio n  S ch em e is at present 
worked under regu lations issued b y  the C o lo n ia l O ffice  
in October, 1926. In su m m ary they are  as fo llo w s

(r) T h e y  are to ru le  exp orts from  M a la y a  and 
Ceylon fo r one year at a tim e fro m  1st N o v e m b e r to 
31st O ctober.

(2) F o u r p rice  rates w i l l  go v ern  the exp orts— - 
is. 3d., is. 9cl., 2s. and 3.C.

(3) I f  the average p rice  in L o n d o n  in any q u a rter 
is less than i 9 but not less than 1 j3, the percen tage 
of standard produ ction  w h ich  w il l  be exp orted  fo r  the 
ensuing q uarter w ill be redu ced  by 10— p ro v id ed  that 
if the reduction is from  a figure o f  100, the percen tage 
for the ensuing q u arter w ill  be 80.

(4) I f  the average p rice  is not less than 1(9 b ut 
less than 2!-, there W ill be no ch an ge in the ensuing 
quarter— provid ed  that i f  the av e ra g e  p rice  is not less 
rhan 119 fo r three con secu tive  quarters, the percen tage 
w ill be increased by 10 in the en su in g  q uarter.

(5) I f  the average p rice  in any q u a rte r  is 2]- o r  
over, the percentage w il l  be in creased  b y  10 fo r  the 
ensuing quarter— p ro v id ed  that i f  the increase is fro m  
a figure of 80, the increase in the ensuing q u a rte r  w il l  
be to 100.

(6) I f  the av era ge  p rice  is b e lo w  1J3 in any 
quarter, the percen tage w i l l  be red u ced  to 60 fo r  the 
ensuing quarter.

(7) l l  the av era ge  p rice  is o v e r  j  - in an y quarter,
e Percer,tage "  ill be increased to 100 in the ensuing 

quarter, &

>937. t t C R u*\ber G row ers' Association o f London, fo r June
'’ ^ C h a ir m a n  T -5 ,of , f ° ndo«  reports that the Hon. M r. Choo K ia
**'"m  o| Restriction. a,,C Rubbcr Planters' Association, of M alaya, is in



fR) In no ease w ill the percentage be increased 
above a figure of lo o o r  decreased b elo w  a figure of 60.

R evised  W o r k in g  o f  t h e  S c h e m e .

T h e  6th year of R estriction began on i s t .  N ovem ­
ber 1 0 '"  T o  rem edy the shortcom ings observed in its 
form er w orking, the C o lo n ia l G overn m en t introduced 

tens to tighten up measures agam st sm u ggling, to prc- • 
vent the a c c u m u l a t i o n  of export rights and to provide 
lo r  a system of tap p in g w h ich  w ill  be the basis of assess­
ment for standard production. I he system w ill  not 
exceed the equivalent of one cut on h a lf the c iiu .m - 
ference of the trunk w h ich  w ill  be tapped every third 
day Further, the system perm its a m inim um  period 
of 6 years for the first, 9 years fo r  the second, and 12 
years’ fo r subsequent bark renewals.

In assessing standard production, the follow ing 
scale has been adopted : - r 8 o  lbs. p er acre on area 
planted in 1922, 240 lbs. p er acre on area planted 
1021 and 700 lbs. per acre on area planted 111 1920 and 
previously. P rovided that («) rib area planted in 102 
shall be assessed unless the a s s e s s m e n t  com m ittee or dis­
trict officer is satisfied that not less than 60 per cent. 01 
the trees, or alternately at least 75 trees p er a c re , measure 
not less than 22 inches in circum feren ce, 20 inches 1 join 
the co lla r; (b) area burnt out or abandoned o r  otner- 
w ise unfit for tapping shall not be assessed; (<•) n  trees 
on holdings are deemed incapable of p rodu cing 
amount of rubber allow ed under the system  of tapping 
w hich com plies w ith  the standard, the assessment com ­
m ittee or d istrict officer m ay vary  such scale.

T h e  estimated standard production for M alaya 
for the restriction year ending 31st O ctob er 1 9 2 7 , was

- 340,000 tons, w hich included the allow ances fo r  S inga­
pore and Penang Islands. T h e  standard tap p in g  sys 
tem recognized t ill then was one cut on a quartet 
d a ily  or its equivalent, and the change in standard 
therefore, equivalent to a reduction of 16-2/3 per cent. 
In practice, how ever, the aggregate assessment tor 
M a la y a  w il l  prob ab ly not be reduced to the fu ll exten



W W K tftG  OF T H E  SC H EM E. TH 
REVISED W O R M .™
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allowance for autom at cx p o rta b le  q u o ta  this

l ^ ^ t o ^ e s s  in actu al

S t  C e f f e a  o f  the*rev[sed* assessments w o u ld  sh ow  

itself in shipments a fte r  som e m onths. 

r u b b e r  p r i c e s  d u r i n g  5TH R e s t r i c t i o n  ^ M R u_
A ccording to the reports o t the R u b b e r  a d e . 

elation oi London, the average .price fo r  s p o t :sheet- f 
ut N ovem ber 1926 to 31st J an u ary  ' 927. .

lrom  lit  F e b ru a ry  1927 »  3° *  A P \l! ,I9 ^ i  
was u h . 7.696-/.. from  1st M a y  1927 to 3 >« 19 7 '
it was u h . 6 .16 ^d., and fro m  1st A u g u s t  . 0- ,  to 3 m  
October 1927, it w as ro u g h ly  u h  4.680^. °  ",
December 1927, the p rice  o f  rib b ed  sm oked . 
the spot was ish. 8V^d.

R e s t r ic t io n  t o  b e  A b a n d o n e d .
E a r ly  in 1928 rubber p rices  b egan  to d rop la t fe  

rapidly w h ich  led  the S in gap o re  C h am b er ^  
meree to pronounce against ' ™®Jrlcn J'.", , a n ttr* at 
follow ed by a resolution adopted by rub ^“  P ‘ . ,h di(t 
K u ala L u m p u r w h o  argued  that any con ^ j
not em brace all exports from  the EaX  ̂w o u ld  b e^ o( 
little practical use. T h ey  urged that since t di;d
o f  th e  Stevenson Schem e, p la n tin g  ha S ' 1.- " beavv
in D u tch  East Indies w h ich  w o u ld  result to heavy 
expansion of ou tput in the near u ure. C o m m e r c e

- w hile the K u ala  L u m p u r C h am b er n
suggested that if e^m p1 etc control w as out o f ^  

I tion, some m odification ot the k c ..



should be adopted, such as a reduction of the pivotal 
price f r o m  u  9d. to i«. .*</• ih e  C h am b er believed 
that if  the price w ere stabilized at a lo w  figure, consu­
mers would buy more readily and the use o f 1 reclaimed 
fubber ’ w o u ld  be dim inished.'’

O w in g to these circum stances, 3f td  prob ab ly  some 
w ire-pulling from W ashington  rather than N e w  Y ork, * 
the B r i t i s h  G overnm ent appointed a C iv i l  Research 
Com m ittee to enquire into and report on this scheme.
A  few  weeks later the G overnm ent announced (on 4th 
A p ril. 1928) that, on the recom m endations o f this Com ­
mittee, it had decided to rem ove the restriction on the 
export of rubber .as from  ist N o vem b er, 1928, the. 
scheme to continue unaltered till that date. T h is  deci­
sion com pletely disorganised the rub b er m arkets in 
London and N e w  Y o rk  for a few  days. I t  caused a 
great shock to the trade because o n ly  a m odification of 
the scheme was expected. O n the d ay o f the announce­
ment the price of rubber all along the line dropped 
about z-)id. per lb. in London and o v er 5 cents per lb. 
in N ew  York, though p rior to i f  the average price had 
declined from  is. 6 / d .  to i.v. o Vzd. in three months. 
Stock-holders in p articu lar in curred  heavy losses by the 
sudden decline.

W h ile  the decision of the B ald w in  M in istry  m igh t 
have been taken to serve the best interests o f rubber in 
general, it was at variance w ith  the v iew s put forward 
bv the R ubber G row ers' Association representing the 
British estates, the London Stock E xch an ge standing 
for the rubber investors and the R ub b er T ra d e  Asso- 

: elation composed of those w ho d istribute rubber to the 
manufacturers. Even the In d ia  R ub b er M a n u fa c tu r ­
ers’ Association w ould hlive w elcom ed a m ore g rad u al 
removal o f Restriction. A nd, it is strange th a t  though 
Am erican politicians agitated for this m easure, th e  su d­
denness o f it hit very badly the I .S .A . m anufacturers 
who had* large stocks on hand b ought at h igh  p rices.

! rubber i not likely lo be abando icd u ,lu'
rubbc?PU°n product and also obstructs tlic prospects o f synthetic



T t  „  M ew  Y o r k  R u b b er Pool, form ed to protect, manu- 
ficturers a g a in st  h ig h  p r ic e s  in d u c e d  by ' re s tric tio n ,'
‘ a|so placed in a s im ila r predicam ent. I here is 

now of course, 110 justification for the continuance of 

this Poo!.
T h e  O b s c u r e  O u t l o o k .

■The precip ito us method of the aforesaid Cabinet 
w il l  co n tin u e  to cause a rather unsteady tone in the 
m arket, w h ich  is lik e ly  to develop into a veritable 
crisis wjien * restriction ’ is actu ally  rem oved, if the 
m ark et is thereby flooded w ith  unwanted rubber w hich 
now  seem s h ig h lv  probable. A lre a d y  some estates arc 
thinking o f  tap p in g  ‘ a ll out,' so as to reduce their cost 
of production, but such a step w ould in the long tun 
be to their ow n detrim ent. In  the w ords of M r. M ac- 
fadyen  it w ou ld  be like  cu ttin g one’s nose to spite one’s 
face. A  reckless m ove o f this kind w ou ld  result in 
cu t-th ro a t com petition  am ong producers in w hich  they 
alone w ou ld  suffer. Instead o f such needless rivalry 
am o n g them selves, a p o licy  of w idespread co-operation 
betw een  D u tch  and B ritish  grow ers, w ith  pools and 
co m b in es as far  as possible w ithin  their respective 
territo ries , should be adopted. T h e re  is no better 
w eap on  than co-operation to overcom e unnecessary 
fr ic t io n  in the indu stria l w orld .

T h e re  is ev e ry  p ro b ab ility  that the end of the 
Stevenson Schem e w ill  w itness the advent of an extra 
ordinary g lu t in the rubber m arket w ith a protracted 
slump in prices, unless som e schem e such as outlined 
above is form u lated  in tim e and b rou gh t into operation 
by i st N o vem b er next, or unless some unusual good luck 
intervenes w h ich  it is unreasonable to expect. C urrent 
reports go to show  that m any estates in M ala\a, C e> on 
and D u tch  E ast In dies carry  extensive stocks meant to 
cover shipm ents for at least 3 or 4 months. Some 0 
these concerns have alread y effected f o r w a r d  sales at 
id .  and gd. per lb. fo r  the w h ole  of 1928 and a tew c\ cn 
for 1929. T h e  w isdom  o f these sales is not quite ap­
parent. A t  any rate they in d icate  a v ery  w eak feature 
in the situation and foreshadow  heav\ shipment-



from ist N ovem ber onwards. T h e  argum ent that the 
fall hi price w ill d isplace ‘ reclaim ed ru b b e r ’ and 
thus increase the consumption o f the o rig in al product 
eventually w ill afford little  consolation to grow ers in 
the m eanwhile.

'{'hough it is quite certain that a b righ ter situation 
w ill develop in course of time, it w o u ld  be sheer fo lly  to 
sit idle in the face of an im pending crisis and hope for 
better times at the back of beyond. I f  no steps are 
taken im m ediately to avert a depression from  N o vem ­
ber, 1928. a continuous flood o f unwanted rubber may 
be expected to flow into the m arket until the price goes 
down to about 7d. a pound. In such an eventuality, 
‘ reclaim ed rubber ’ and the in ferio r products o f petty 
estates may have little or no dem and, w h ile  the quest 
for the superior grades o f crude rubber m ay become 
greater than their supply. T h e  latter m ay  possibly be 
assisted by the results of the first rubber crisis. D u rin g  
the last great slump in the industry between 1921 and 
1924. very few  rubber estates w ere  opened out and those 
that were, cannot y ie ld  for aboiK 7  years." In  conse­
quence the crop cannot augm ent substantially between 
1928 and 1931. Then, b u d -gra ftin g  effected during 
the slump was inconsiderable and in any case its final 
results are still uncertain. A ttention has also been 
drawn to the declining yie ld  of the o ld er plantations 
but this would be compensated by the im p rovin g yield  
of the younger ones.

How to  C o m b a t  t h e  C r is is .

Some time ago the N . E . I. C om m ittee of the 
R ubber G row ers’ Association reported that com panies 
controlling 285,857 planted acres had signed agree­
ments, unconditionally or w ith  certain reservations, 
for the voluntary restriction o f rubber exports during 
the year ending 31st O ctober, 1928. P ro b ab ly  these 
are British companies w o rk in g  on D u tch  territory. 
But if they are D utch companies, the point is w hether 
they would be w illin g  to continue the undertaking after



I e- 0f the Stevenson S chem e, thou gh it is w e ll-  
, ' „ that the restriction o f  ou tpu t in on ly a section
| r i X n y w o u l , i n o t ,u f fi^ .  T h e r e  i ,  h ow ever,

hone in the fact that m any of the D u tch  grow ers
*  to realise that the d ifficu lties  o f  the situation

I  nvliv be overcom e by a gen eral p lan of restriction 
into which thcv must enter on an equal fo o lin g  w ith  the 
Rritish In these circum stances, efforts to b rin g  about 
an A n elo -D u tch  agreem en t should have .1 fa ir  chance 
I f  t,ircess Sooner or la ter, som e th in g  in th e nature 
of an understanding am o n g rub b er grow ers m ust be 
reached It m ay com e spontaneously from  the tim ely  
wisdom of producers b acked  by s k ilfu l negotiation  or 
il may come as the forced  cu lm in atio n  o f a ruinous 
spill of m utual un d er-se llin g . W h ic h  o f these two 
alternatives is the m ore p ru d en t course can n ever be 

doubted.

O ften has the tea in du stry in In d ia  been saved 
from a threatened crisis  by the v o lu n tary  restriction  of 
output suggested b y  its cen tra l organ isation , the In d ian  
Tea A ssociation. S im ila r ly , the R u b b er P lanters 
Associations in M a la y a , C e y lo n  and the D u tch  E ast 
Indies could h ave a co n tro llin g  T 'nion, say at B atavia, 
Singapore and C o lo m b o , to restrict exports and m ain­
tain prices, w o rk in g  som ew h at on the lines o f  the 
Stevenson Schem e. N o  b etter rem edy cou ld  be suggest­
ed to fight against the im p en d in g  glu t. In c id en ta lly  
such an o rgan izatio n  m ig h t also un dertake p ropagan da 
work in W estern  countries to extend the use o f rubber, 
much as the B ritish  R u b b e r  G ro w e rs ’ A ssociation  is 
doing in London by m eans o f p erio d ic  exhibitions. T h e  
Indian T e a  Cess C o m m ittee  has been en gaged  fo r  some 
years on a s im ila r  u n d e rtak in g  to push the sale o f tea 
in different parts o f  the w orld . In  tim es o f over-p ro ­
duction, the p o licy  o f restriction  has been ap p lied  w ith  
some relief to produ cers in m any other industries, such 
as sugar production in C u b a , co a l-m in in g  in B en gal and 
cotton m anu facture in Bom bav.

1 he w o rld ’s produ ction  and consum ption o f raw 
rubber d u rin g  1927 h ave been ro u g h ly  estim ated at



f ii-o o o  tons and 590.000 tons r e s t i v e l y .  Since 
here arc ilw avs stocks on land or afloat b elonging to 

manufacturers, warehousem en and planters, these have 
been estimated at sM -ooo tons by Messrs. Sym ington 
and Sinclair, of London, and at 250,000 tons by tor 
President of the X e w  Y o rk  R ubber L xch an ge as 
1st fanuarv 1928. T h e  w orld 's  production and con­
sumption in 1928 arc expected to b e about 775.000 tons 
and 700.000 tons respectively by the aforesaid I,rm. 
T h e  second last figure seems som ew hat excessive „  
the crop can hardly augm ent by 160,000 tons in 1 9 *  
Anyway, according to it production this year added 

to old stock w ould amount to over 1 m illio n  tons and 
the natural inference to be draw n from  it is that there 
w ill be more than enough w ith  ‘ reclaim ed rubber 
for the w orld ’s consumption in 1928, m spite of the 
Stevenson Scheme. I f  these figures are correct, the 
theorv of a com ing shortage (based ch iefly  upon slender 
sowings during the last crisis and the 15 per cent, annua 
increm ent in consum ption) must be abandoned until
1 reclaimed rubber ’ goes out of use. In thc m eanw hile, 
therefore, a rather g lo om y ou tlook threatens the in­
dustry i f  no steps are taken to prevent the crisis from 
reaching a clim ax.

T i ;ie  P r o po se d  A n g l o - D u t c h  A g r e e m e n t .

A  constructive proposal fo r  the u p lift  o f prices 
was not long ago advanced by a recognised authority. 
M r. lames Fairbarn, speaking at a m eeting of the 
B arrier and G eneral Finance C om pan y in  London 
suggested the creation of a central A n g lo -D u tch  s e ll­
ing agency, a drastic reduction in the num ber o f agency 
firms" the prohibition of new p lanting and the consoli­
dation of estates. Should the D u tch  grow ers refuse 
to co-operate in such a policy, as they did over the

• Stevenson Scheme, and the ruinous p ractice of price- 
cutting is finally established in the industry, the only 
concerns that would not feel the crisis w ou ld  be those 
w hich are w ell financed and could w ork  efficiently at a 
reduced cost of production. M o re o v e r, in such c ir ­
cumstances the A siatic grow ers w ould prob ab ly  llood 
the market with their fast increasing output ch iefly  in
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lAt-v T h e s e  te n d e n c ie s  s e em  to  a d u m b ra te  

Dl'"  b u tc h  planters s till h old  a lo o f from  the
w  , n  ,V h  schem e of co-o peratio n  that is n ow  pro- 
;\ « r S e y  w ou ld  stand to su ffe r  m ore than the B rit.sh

bv their intransigence.

'  R e u t e r  reported last Ju n e that a sch em e fo r  the 
, lo n s ,u L  1 O fr u b b n -  w as draw n  up by M . K lo p p en -

i, r " a  b a n k e r  of T h e  H ag u e . T h e  p la n  it seems has 
hcen prescnted f o r  consideration  to the B ritis h  R u b b er 
Growers’ A ssociation and the In tern atio n a  A sso c,an o n  
for R u b b e r  C u ltiv a tio n . T h e  India  R u b h n  Journ al 
/nth lune. 1928) gath ers  that the schem e co n tem p late . 
14  establishm ent o f  a b an k  w ith  a ca p ita l of, say,
K  000,000 guilders (£ 1,250 ,0 0 0 ). O t this am ount 75 
ner cent w ou ld  be ea rm arked  fo r  su bscrip tio n  b y pro- 
ducers to shares o f £ 10 0  each. A  th ird  o f the v a lu e  of 
each share is to be p aid  fo r  in cash and tw o-th ird s by 
delivery of 2,000 lbs. o f  ru b b er at 8d. p er lb. betw een 
October and D e cem b er 1928. T h e  balan ce (25 per 
cent.) o f  cap ita l is to be raised b y  p u b lic  subscription.

T h e  aim  of the b an k w o u ld  be to take o v er any sur­
plus production as soon as the m ark et p r ice  d ropped 
below u h .  p er lb. and to release such accu m u la ted  su i- 
plus w hen the m ark et p rice  rose above 2 sh. p er lb.

In  exchange fo r  the ab ove d e liv e ry , p rod u cers  
would receive bonds b ea rin g  no interest, b ut en titlin g  
holders to 25 p er cent, o f the b an k ’s su rp lu s  profit. O n 
the other hand, the bank w o u ld  u n d ertake to su p p ly  
(for the purpose o f ro a d -m ak in g  o r p a v in g )  75 p er cent, 
of their rubber stock to the B ritish  and N e th erla n d s  
Governments at a p rice  o f 12d. p er lb.

A  T r e n d  o f  M o d e r n  I n d u s t r y .

M odern  indu stria l h istory  teaches us that the - 
vicissitudes o f trad e are due la r g e ly  to the m isca lcu la ­
tions of producers as to the q u an tity  o f products lik e ly  
to be dem anded in the m ark et fro m  tim e to time,
i here exists, o f course, a com pen satory action betw een 

supply and dem and, but thou gh au tom atic, it is not 
sufficiently ra p id  to m ake p ro d u ctio n  keep  a p e rfe ctly



uniform pace w ith  consumption at all tunes. Thus, 
w e find in manv industries, w here the tendency is to­
wards mass production so as to reduce cost, either .1 
gradual low ering of prices or trequent periods o f de­
pression taking place. H ence to light against over, 
production, a regular p olicy  o f restricting output strict­
ly  in accord w ith the needs o f the day, has become 
imperative.

T h e  m o d e r n  w orld  can augm ent production ver„y 
readily, but it cannot w ith  equal rap id ity  im prove the 
purchasing pow er of men. N a tu ra lly  it is obvious that 
industrialism has long been blind and uncontrolled 
leading to ruinous com petition, depression and crisis. 
Economic laws on the other hand do not operate fast 
enough to rem edy these evils in time. W h ile  the State 
is right in being slow  to interfere w ith  the freed o m  of 
trade, it is the duty o f those engaged in it to w o rk  on a 
more scientific and enlightened basis in future. And 
the avoidance of com petition in business is actu ally  a 
very economic method. B ut an essential point in the 
p o licy  of voluntary restriction I* its adoption by all 
producers, as otherwise it cannot b rin g com plete sue 
cess, because those w ho keep out o f it continue the com 
petitive regime.

There can be little doubt that the econom ic sound­
ness o f restricting output is com ing to be recognised 
even in the United States, In  19 25  M r. H erbert 
H oover denounced the Stevenson schem e because it was 
h itting hard the A m erican consumers. T o -d a y  he is 
prepared to spend m illions of dollars to foster com b i­
nations among A m erican farm ers to restrict tin1 output 
of w heat and cotton. N o  industry can stand a con ti­
nual w earing aw ay o f profits. W hen it is so c ircu m ­
stanced, the interests of producers must be protected 

'  sooner than those of consumers, else the industry cannot 
survive. H ence a restriction of output m ust be resort­
ed to as much as protective tariffs fo r fu tu re  economic 
w elfare. In this manner both internal and external 
friction could be lessened in m any industries mid 
the present age of grinding com petition m ollified  into 
one of greater co-operation.



C H A P T E R  X V I I .

STATISTICS ON THE INDUSTRY.

I n c o m p l e t e  F a c t s  a n d  F ig u r e s .

Statistics re latin g  to thc w o rld ’s rubber industry 
are not very reliable, as suggested early in this book. 
W hen the data fo r  such estimates are procured, it is 
found that m any items are either inaccurate or incom­
plete. T h e  B ritish  R u b b er G row ers’ Association, how ­
ever, has recently published the most trustworthy 
inform ation so fa r  obtainable in this connection. T h e  
Association has also represented to the C olo n ial G o v ­
ernm ent the urgen t need o f h avin g more fu ll and reli­
able data on this industry, but until the Governments 
of the D u tch  E ast In dies and other rubber-producing 
countries take action along sim ilar lines, com plete 
w orld  figures w il l  not be available. T h e  follow ing 
tables are abstracted fro m  Statistics relating to the 
R ubber Industry  issued by the above Association about 
the end o f A p r il  1928.

S ince re liab le  data should form  the basis of calcu­
lations on the w o rk in g  conditions of an industry, it goes 
w ithout saying that inaccurate inform ation leads to 
conjecture and speculation w h ich  in turn are apt to 
cause losses in business. W h en  fau lty  figures have no 
visible ill-effect, they at leastJielp  to create an uncertain 
tone in the m arket by the distrust that business people 
have in trade forecasts and calculations based on them. 
R eliab le statistics are, therefore, quite indispensable 
to thc fu ll and p ro p er understanding o f production, 
consum ption and distribution in this industry, as in the 
entire econom ic w o rld . M oreover, a correct interpre­
tation of figures is essential, fo r  w h ich  reason sufficient 
details must accom pany statistics. F o r instance, i f  at



anv time it is reported that the V .  S. A . is using crude 
and "  aimed rubber in the ratto o f 68 and 32 per 
I *  necessary to ascertain w h a t percentage of 

have sent in returns on this point, and 
m ust he draw n that the 

estimate is correct only fo r  that portion of the country s 
absorption. T h ere  are other pomts on the correct 
reading of figures, w h ich  cannot be discussed here.

T a b l e  I .

THE WORLD'S AREA UNDER PLANTED RUBBER. 

Y ear. T o ta l A rea.

19 11

1912

1 .850.000  acres.

2 .250.000  „,0 , 3 . .  ■■ 2, 500,000  „

19 14  . .  ■■ 2 ,750,0 00  „

19 15  . .  3 .000,000  „

19 16  • . .  3 ,250,000  „

19 17  . .  •• 3,+5°>000  ■>

19 18  . .  •• 3.6 5°>000  »

19 19  . .  • • ”

1920 • • • ■ 4 »100,000 ,,

1921 . .  . .  4 ,200,000 ,,

1922  . .  . .  4 ,250,000  „

. 1923 . .  . .  4 ,300,000 „

1924  . .  . .  4 ,400,000 ,,

1925  . .  . .  4 ,550,000 „

1926  . .  4 ,750,0 00  „

T h e  area tappable in any year m ay be taken to 
include all rubber over five years old  at the beginning 
of that year. T h e  area tapped depends la rg e ly  on the 
tapping policy of the various producers.



T a b l e  I I .

THE PLANTED AREA IN  DIFFERENT COUNTRIES.

E n d  o f JQ26. Total Acres.

M a la y a  . .  . .  2,250,000

N eth erla n d s E ast Indies 1,600,000

C ey lo n  . .  . .  . .  450,000

S ara w ak  and B ritish  N o rth  Borneo 150,000 

In d ia  . . • • 140,000

F ren ch  In d o -C h in a  . . . .  90,000

Siam , A fr ic a ,  etc. . .  • • 70,000

4,750,000

T h e  above figures w h ich  are only approxim ate in­

clu de a ll p lantation  rubber both estate and native. 

T h e  figure fo r the N eth erla n d s East Indies includes 

native h old ings the area of w h ich  is highly conjectural.
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Q THE REALM OF RUBBER. v

T A B I f  V I I I .

AVERAGE AN N U AL SPOT-PRICE PER LB. OF FIRST

Year.

LATEX CREPE IN LONDON.

P r ic e .

J. d.

1906 •• 5 io ]/2
1907 . .  . .  - - 4 I I  lA

1908 ■ • 4 23,-4

1909. . .  . .  . .  7 I

1910 . .  8 9

1911 . .  . .  • • 5 S K

1912 . .  4 9

19 T3 •• 3 o !4

1914 ... . .  <. . . 2 31/*

m s ■ - 2 6

1916 . . . . 2 I0'/4

1917 v . . . 2 9?4
1918 , . ,  , , 2

1919 . . . . 2 i J4
1920 • • ' . . I 11

1921 . .  . . . . O 10^4

1922 . . . . . .  . . . . O 9^8
1923 . . I 3K4
1924 . . I 1 #

1925 • • . . . . 2 1034

1926 .  • • . . . . I n M
1927 • • . . . , X 6 !4
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B k R A T A .

In p. 55, 7th line •• Phypthora  . .  Phytophthora

t-
In p. 69, foot-note, 4th line can turn to . .  could turn 

In p. 187, 14th line . .  undivided . .  divided

In p. 187, 25th line . .  ascophore . .  ascospore

I11 p. 196, 17th  line . .  thus fungus . .  this fungus

In p. 201, foot-note, 4th line o f form ing . .  or forming

In p. 207, foot-note, 6th line In  B u ll . .  in Bull.

In p. 207, foot-note, 9th line M eadu  . .  Meadu

In  p. 246, 9th line . .  3,800 . .  — 3.800

In p. 246, n t h  line . .  800 . .  — 800

In p. 2 5 1 ,7th line . .  68,793 . .  63,793




