Rubber and Man
A Century of Partnership

Sinee the first seedlings reached Ceylon,
man has wrought greater changes in

the rubber tree than in any other plant
by Richard Evans Schultes

This is the second of two articles on
rubber and man, tracing the ‘impact
of rubber on society since 1876.~Ed.

Man has never accepted nature as he
finds it. He has never, for example,
been content with many of his culti-
vated plants and has taken great
pains to exaggerate their useful qual-
ities through selection and breeding.
In the case of rubber, perhaps the
most important of cultwated plants,
the improvements took on special ur-
gency. Modern advances in the culti-
vation of rubber not only replaced the
primitive plantation system of the
Amazon; they set the course for a rev-
olution in modern industry and be-
came, due to ominous cvents that
loomed ahead, a more immediate ne-
cessity for surviving world war. In the

‘long run, natives in South-America,

rubber’s original habitat, could never
have supplied the world’s explosive
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demand, More imminently, the Japa-
nese were poised to seize new plan-
tations in the East, Fortunately, by
1900 all was ready for a decisive step
forward: the expansion of the culti-
vated rubber industry and its return
to the New World.

Henry Wickham’s voyage with
seeds of Hevea from the Amazon to
Britain in 1876 marked the birth of
rubber in the Old World. For thirty
years after Wickham’s expedition and
the distribution of his seeds to plan-
tations in the East, little progress took
place in the cultivation of the new
seeds beyond observation and experi-
mentation. But by 1912, the yield of
plantation rubber equaled that of the
Amazon forests. As
put it, “the death knell of the wild in-
dustry had been sounded.” By 1920,
plantations in the East had produced
1,090,000 tons of rubber, the wild in-
dustry 4,600 tons. Most advances in

ne~rMAER 1876

Loren Polhamus '

plantation rubber, however, took
place between 1910 and 1941, when
the Japanes¢ occupation put an end
to experiments in.the East and touch-
ed off efforts in New World plan-
tations to improve known species an
find undiscovered ones.
The changes were of vital impor-
tance to the history of rubberandtoa
- revolution in thelife habits of the zoth

century as well.

The odyssey
during the last century
belief, In theearly yearso

lantation industry, all trees were
planted from ceed almost exclusively
from the trees that grew from Henry
Wickham’s collection and their prog-
eny in the Far East, Following the
Wickham achievement in 1876, Bra-
zil prohibited the exportation of rub-
ber seed. Of the 2,000 Amazonian
seeds that germinated at Kew Gar-
dens in 1876, 2 number were sent to

of Hevea brasitiensis
almost defies
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In a composite view above, workers at a2
Dutch East Indics plantation in 1914 collect
Jatex from “spiral” tapped trecs.

f the Eastern

Ceylon and survived. The year 1877
also saw shipments successfully made
to Singapore, Malaya, Perak and Ma-
Jacca. Slightly later, material went to
Borneo, Burma and parts of India
and to other parts of southwest Asia:
Indochina, Siam, Sarawak and the

Dutch East Indies. In 1928, plan-

tations were cstablished in the Philip-
d to Af-

pines. Hevea brasiliensis sprea
rica, where extensive plantations were
set out in theearly 19205, especially in
Liberia and the Congo.

However, catly attempts to estab-
lish plantations in the New World, es-
pecially in Trinidad, the British and
Dutch Guianas, failed because of the
leaf blight, Dothidetla Ulel, 2 fungal
disease present in the Western Hemi-
sphere but fortunately absent in the
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Old World tropics. The successful re-
turn of natural rubber cultivation to
the New World, which became neces-
sary before long, would have to await
a series of events no one could foresee.

In the Far East, rubber trees were
first planted in low, swampy ground,
mainly because, in the Amazon, Hevea
brasiliensis is usually found in this
habitat. A report from the Singapore
Botanic Gardens in 1891 stated opti-
mistically: ¢, . . this plant will be well
worthy of cultivation in many spotsof
damp waste land in which few other
crops can be grown without great ex-
pense in draining.” When later exper-
iments indicated that the tree grew
better on higher, well drained sites, a
great step forward in plantation prac-
tice took place.

Since the Spanish explorer Oveido
first described articles made of Hevea
rubber in 1535, Amazon natives have
followed the tedious, untechnical and
unhealthy practice of smoking latex
to coagulate it. Experimenters in
Asian plantations learned, as early as
189g, that a cleaner, stronger rubber
resulted, with far less labor, from the
use of an acid—first acetic and now
generally formic—to induce coag-
ulation. Poured into trays, the latex
becomes a thick curd with a con-
sistency like that of cottage cheese.
These curds, squeezed between roll-
ers, emerge as thin, tough sheets
which are hung up over a slow fire to
dry and acquire a smoke-resin ca-
pable of hindering the growth of
moulds on the rubber,

Planters soon found that this kind
of rubber was preferred by industry,
and today all plantation rubber is
produced and sold either as concen-
trated or “creamed” latex or as lami-
nated sheets. A further refinement is
crepe rubber, made by passing sheet
rubber through rollers running at un-
equal speeds to create a tearing action
and later drying in a'warm.building
without smoke. :

Would plantation rubber with-
stand tapping? That was the enigma
in the early days of cultivation, And il
so, when could tapping begin and
what method would be safest for the
trees? Absolutely nothing was knowr

" about this basic aspect of the industry

although obviously the crude meth:
ods of the Amazon would have beer
disastrous. '

As early as 1872, in his official re
port recommending cultivation ©



rubber, James Collins, curator of the
Museum of the Pharmaceutical So-
ciety in Britain, had suggested that a
waiting period of 25 ycars might be
required before tapping Hevea brasili-
ensis, Since that time experience has
shown that trees may be cut within six
or qlght years without injury. The
carliest tapping occurred experimen-
tally in Ceylon in 1882, Tapping for
rubber production did not begin until
‘1888, and even then it was done tim-
idly and only every other year.

Perhaps the most important trees to
have germinated from Henry Wick-
ham’s original seeds were the 22 seed-
lings that went to the Singapore Bo-
tanic Gardens in 1877, following a
prior shipment which did not survive.
The success of these Singapore seed-
lings augured well for the future of
rubper, because at that time the Bo-
tanic Gardens boasted the presence of
an economic botanist of extraor-
dinary vision and ability: Dr. H. N.
Ridley, Director of Gardens and For-
ests in_the Straits Settlements. Dr.
Ridley’s subsequent life was dedica-
ted fnainly to Hevea brasiliensis, the
species Wickham brought to Britain
in 1876,

Ridley set up bold experiments in
Singapore between 1888 and 1897.
He recommendcd long and deep cuts
in Hevea trees in a herring-bone fash-
ion and re-opening of the cuts but he
warned that the decorticated areas
should not exceed one-half inch. In
the meantime, a new system was inau-
gurated in Ceylon: a series of V-cuts,
one above the other in a vertical series,
each 1o inches apart, and collection of
the latex in a clay gutter ringing the
trunk—a method borrowed from tap-
pers of wild rubber in northern Brazil.
It is interesting that similar tapping
methods developed divergently in
Malaya and Ceylon. :

During these early days of experi-
mentation, John ‘Willis and J. Parkin
in Ceylon made a significant discov-.
ery in the history of Hevea: that Hevea
brasiliensis recovered rapidly from
wounds induced by tapping and that
the second cut yielded more than the.
first. The implication of this discovery
was at first lost to early experimenters,
although it led to disagreement be
tween the rubber specialists in Ceylon
and Malaya, It eventually did lead,
however, to the modern scientific tap-
ping systems.

" Hevea rubber, the species chosen
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Rhododendron Catalog
that Defies Comparison

There is no other Rhododendron catalog that gives you more than ours.
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With our guide you can tell almost to the day when they will flower in
your yard, not just early, mid, or late season. For a planting guide we tell
you just how big the plant will get in ten years, both height and width.
Our catalog contains 56 pages plus 15 color pages. We devote half of our
catalog to valuable information on culture, disease, growing, pruning,
and it also contains a U.S. hardiness zone map. In

our description we tell you what the coldest zone
is that the plant can withstand and still bloom
100%. Using this map you should never get stuck
with plants that will not flower.

To get your catalog please send $2.00 to cover
printing, postage, and handling. Then with your
order deduct this $2.00 as indicated on the special
order form. Future catalogs are then mailed free.

No finer rhododendrons—anywhere

Do not send cash or stamps. Make checks payable to Baldsiefen Nursery.
Please print name and address and zip code.

BALDSIEFEN NURSERY Box 88-H BELLVALE, N.Y. 10912

Rhododendrons for the Connoisseur, Inc.

We are a complete mail order nursery.

/

FILLER COLUMN
WITH GAGE

WATER/AIR
RESERVOIR

Gmsllll)

from
France

REGULATED
MOISTURE RELEASE

SELF - WATERING PLANTER
WITH BEAUTY AND BRAINS

Baautifully simple proportlons fwinner of
French “'Beautd-Industrie” design award)
enhance any interior.

Regulated release of molsture {in accordance
with plant’s needs} from Many-week-supply
water reservoir, Controlled moisture condi-
tions eliminate guesswork, promote healthy
raot growth.

Specify color and size: white, orange, brown.
Square 15" $46; 10.2" $22.50; 6.7" $12,50
Round 18.7" $62. Rectangle 17.7x7.5" $26

Complete satisfaction ar refund in 30 days.

GARDEN IMPORTS

L Box 593, Ridgefield, CT 06877

!

Another old-fashioned idea
brought up-to-date. ..

THE COMPLETE BOOK OF

HEATING
WITH
wWOoOD

Wood heat makos as much
wonao now as )t did 200 yours
agol 8o bofore you turn ¥our
thermostat any fower thls
winter, consider the potentlal
of heating with wood. It's a
cheap, clean, renowablo {uel
I8, source. Qet all the up-te-date
v facts and “how-to" about wood
burning, firaplaces, stoves, cut-
ting or 5uyin? wood, tools and
much mere, lllustrated Quallty
Paperback, $3.95 plus 60g
postage and handling,

Send to: Garden Way Publishing,
Dapt, 6018D, Charlotte, Vermont 05445

"THRIFTY NATURAL BURLAP
CARRY-ALL TOTE BAGS

This natural, rooay (18”x15%) Tota B
Bag with shoulder strap has end- &N
less uses around home, garden,
yard, graephouse, shop, car, boat.
To:tels mnlizls, hv.'e;!{(esta':)lﬂs.I1 knitting,
patting soll, books, lunches, toys,
ANYTHING! " toys
Washable, practical, Thousands
sold. 3 TOTE BAGS FOR 34.85 OA
SAVE AND ORDER B FOR $8.95,
MONEY BACK GUARANTEE. Shipped

promptly. Please add 90¢ shippi
each arder. ope

by Wickham to cultivate in the Old
World, has a bark of unusual texture
and rejuvenative vitality, The bark
lacks fibres and has a soft consistency.
A very thin slice can be severed from a
previous cut to open the latex tubes
without injuring internal layers, espe-
cially the cambium. This unusual
characteristic, not found in other rub-
ber trees such as Castilla and Mani-
hot, permitted the re-opening of a cut
in the same place rather than making
a new incision in a different location
on the trunk, It has been called “ibidem
tapping,” from the Latin, “in the
same place.” That a latex flow is stim-
ulated by ibidem tapping was soon ex-
perimentally shown, leading eventu-
ally to the accepted modern partial or
full spiral panel system of tapping. It
is almost certain that no other tap-
ping system—one that opened many
separate wounds instead of reopening
one cut-would have proven to be
commercially acceptable in the Old
World plantations.

Tapping is a delicate operation re-
quiring practice and skill. It involves
the shaving off of a very thin layer of
bark. Perfect tapping requires cuts to
within !, of an inch of the wood; if
they are deeper, they penctrate the
cambium and interfere with the re-

- generation of the bark.

- The modern “full spiral” tapping
method involves a left to right cut
(since latex vessels are situated in a
right to left inclination and, for great-
est yield, should be severed at right
angles: left to right) starting at the
tapper’s eye level and at a 45 degree
angle. At the end of the incision, di
rectly under the point of origin of the
cut, a spout inserted in the bark lead:
the latex, flowing down the length o
the cut, into a tin cup. The tree ma)
be tapped every second or third da
throughout the tapping season, whict
varies from six to ten months, accord
ing to weather and environment

-Each cut is self-sealed by coagulatior

of the latex. Thus, a panel~a decorti
cated area—of from six to ten inche
may be exposed in a tapping season
In the subsequent season, tapping i
resumed below this panel, which rap
idly regenerates bark with little or nv
abnormal wound response if the cam
biurm has not been injured.

The prime target, however, in th
improvement of rubber concern
yield, and it is certain that the domes
tication of rubber in 1876 would hav
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proyed of little consequence without
theimmense strides that agriculturists
made in improving the productivity
of trees in Eastern plantations. These
experiments set the stage for the
enormous increase in the modern use
of rubber in industry, science, medi-
cine and the arts, The natural yields
of rubber in the primitive Amazon
plantations could never have kept
pace with the approaching revolution
in rubber use.

By the turn of the century, Brazil,
sensing the danger that plantation
rubber posed to its near-monopoly of
wild rubber, began economic maneu-
verings that brought the world price
of rubber up to $1.05 a pound by
1905. But it was too late. Thesc condi-
tions merely persuaded the British
and the Dutch to intensify heavy in-
vestment in cultivated Hevea, Fur-
thermore, the tea, coffee, cacao and
tobacco industries in the Asiatic colo-
nies suffered either cconomic or agri-
cultural set-backs during the 1890s.
Especially severe was a fungal disease
that hit coffec in Java and Ceylon,
wreaking devastation on this once lu-
crative industry. Then, finally, the
birth and expansion of the motor €ar

industry (with production by 1910 of

180,000 automobiles) promised the
growing commercial interests an out~
let for 2 steady, reliable flow of rubber
of high quality which only plan-
tations could supply.

Increasing yield had obvious com-
mercial advantages. A tree of Hevea
brasiliensis is a lucrative investment.
Today it costs $200 to §400an acre to
plant and maintain a plantation in
the Far East until tapping age- The
normal lifeof a tree in plantations was
once estimated to be from 25 to 50
years in production. But even in Bra-
zil many trees 200 years old still yield
rubber, even under nearly a century
of primitive tapping conditions.

It is now known that the strain 0
Hevea characteristic of the locality
where the Wickham seed originate
does not yield the highest quality or
quantity of latex that this specigs can
produce. However, the increase in the
yield achieved in plantation rubber
from that limited germ plasm has

been astonishing: o
The first trees to flower in Asia blos-
1880, in Malaya;

somed in Mareh,
this blossoming Was closely follox_fved
by that of a tree in Ceylon. Very little

wasknown at that time about the bot-
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A living Christmas tree should be
large enough to accommodate
most gifts under it, and large
enough to emphasize its holiday
decorations, But, it should be
small enough to be moved and
transplanted with relative ease. Of
course, living Christmas trees are
unmatched for the quality of their
looks and scent, and have the dis-
tinction of growing in value each
year, all year ‘round. We have
them in a number of varieties and
sizes, Containers are available
with each. Prices range from
$11.95 to $90.00. Come adopt
yours while the selection lasts,

Forover
S0years

Weston
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of Hopkinton

Grawlng Naw England's lacgest varlaty of
landscape-size plants, shrubs, and treos.

Rte. 135, Hopkinton, MA 01748
Tol. 435-3414, Aren Code 617
From Baston vicinity, cali 235-3431
Open all year, Monday thru Saturday

Note: Dgliverles aro normally confinad to Wit

any of Hevea and its flowering habits.
Yet in the Far Eastern plantation, it
early appeared that breeding could
be employed in the creation of new
high yielders. In fact, the genetic
method of improving yields was one
of the most fascinating, though
fraught with difficulties.

Inherent in the difficulties of im-
proving yields by genetic means is its
slowness. It normally takes from five
to seven years for a tree to flower (and
hybridization can’t take place before
flowering) and even longer for a max-
imum yield to be determined.

The first plantings from seeds gave
populations heterogeneous in yield:
most trees were mediocre, a few were

high yielders, a few were very low. . |

The average for plantings from this
seed stock in 1900 was 300 pounds of
dry rubber per acre per year. Agricul-
turists then began to select seed for
planting from special high-yielding
trees—the so called “mother seed
trees”—in the belief that they prom-
ised greater yields than those of ran-
domly selected trees that had been
pollinated unscientifically. The im-
provement in trees from mother seed
trees was noticeable over the years, at-
taining yields of 650 pounds per acre;
but it was not enough. By 1940, graft-
ing techniques had produced Eastern
clones yielding 1,800 pounds peracre,
and yields of 2,500 pounds from mod-
ern clones are expected. '

One of the most successful methods
of increasing yield was bud-grafting,
the discovery of a Dutch rubber spe-
cialist, Peter J. S. Gramer. Bud-graft-
ing began in the Dutch colonies as
early as 1910, By 1918, great success
attended this operation; by 1922, it
was demonstrated that bud-grafting
was the answer to higher yields; by
1940, there were clones producing six
times the yield of trees from unse-
lected sced, and modern clones prom-
ised to yield nine times the production
of seed trees.

Bud-grafting is merely a multi-
plication of individuals of a tree of a
proven high yield: a clone. A bud
from a clone was inserted under a flap
of bark of a year-old rubber seedling.
When the bud “took,” the top of the
original seedling was cut off, stimu-
lating the growth of the bud of the
high-yielding clone. The final pro-
f:lucing tree was a composite of two
individuals: the rootstock, from seed
of whatever source; and the trunk and

crown, from a clone of proven superi-
ority in yield.

By the 1930s, the Japanese in-
vasions in the East would spell the end
of these long-range experiments and,
paradoxically, a new opportunity for
scientific strides in the New World. In
the 1920s and early 1930s, British and
Dutch attempts to monopolize rub-
ber cultivation, controlling the prices
and production, had spurred Ameri-
can efforts to plant rubber in plan-
tations of the New World. In 1927
Henry Ford had set up two plan-
tations covering 2,500,000 acres in the
Rio Tapajoz in Amazonian Brazil;
and in 1935, Goodyear Tire and Rub-
ber Company had planted Hevea
brasiliensis in Panama and Costa Rica.
But they met with a serious problem, -
a fungal leaf blight, which caused
black lesions on leaves and quickly
grew endemic, rapidly and dis-
astrously defoliating trees and throw-
ing American efforts for a tremendous
commercial loss. i

Now, as the Japanese moved in t
occupy the rubber plantations of the
East Indies and Malaya, the efforts to
overcome the blight-and to bring
Hevea back to the New World—took
on new urgency. They led not only to
the rebirth of wild rubber tapping in
the Amazon valley, but to the estab-
lishment, during the 1940s, of plan-
tations in several tropical American
countries, especially Brazil, Colombia
and Peru. A number of these war-time
plantations are still in active produc-
tion today. : : o

The concentration of the major
rubber producing areas in Asia hasal-
ways worried the United States, the
world’s greatest user of rubber. In
1940, the United States imported
amounts of crude rubber estimated at
$318,000,000, less than 3 percent of it
from the Americas. But the war now
impressed on the United States the
importance of protecting its strategic
supply of rubber. Even before the
Japanese take-over of most of the
Asian plantations, the Americans had
inaugurated a program to tap all
available wild sources in the New
World, to reactivate existing plan-
tations and, in cooperation with Lat-
in American governments, to encour-
age new ones.

The emergency crash ‘program es-
tablished in the 1940s was successful
in stimulating the renewed exploita-
tion of wild trees. and this time the
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. There’s nothing like the fruit you grow on your own place — it's sweeter, ; ‘
better and in these inflationary times can really save you substantially; g
and you can freeze or can the surplus, to enjoy ali year long!

DWARF HYBRID FRUIT TREES
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||ﬂ@@@@@@@@ ground. No yard too small for basketsfu! of savory fruit.
lus and enjoy it year ‘round.

Eat it fresh. Pack the surp
i gﬁﬂg,ﬁﬁgf,s"”"d""“d memories Tees are so vigorous that some may bear this year —

_ . good crops 2nd year is normal. Beautiful in bloom or fruiting:
ENTIQUE EPPLES

easy to grow. All stock is winter-hardened, winter-proven for worst Northern climates.
| @ dellclous taste of tree-fresh or ving-fresh fruit, sun-ripened in your own soll!
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Nothing equals the
1 They were (and are) gveat, but no
. longer grown commerclally. But you
1 can have them In your own yard, and
enjoy thelr wonderful distinctive
I flavors and aromas. First quality 3to
4 foot trees: Golden Russet,
Gravensteln, Pound Sweet, Snow,
y Spitzbergen, Cox Orange Plippen,
| Summer Ramho, Chenango Straw-
berry, Tompkins, County King,
[ Smokehouse, and Sheepnose. New
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VIRUS-FREE BERRIES ¢ ORNAMENTALS e AND MORE!

‘Canandaigua Quality Makes The Difference!

in planting stock for New England's climate, “Canandalgua Quality” means tress so vigor-
there's no substitute for quality. That's why our ous some may even bear this year, and good
family-operated Nursery offers the finest stock crops the second year are normal.OurblueberrI'es
human belngs can grow. Generations ago, Grand- yield fastpr. plumper crops b‘ecause they re
father Miller pioneered grapes now standard for  3-year, winter-hardened. Miller s asparagus is
quality. We pioneered virus-free berries, ending 2-year, extra-heavy stock. Miller's strawberries
the bugaboo of crumbly, worthless berrries. We are strictly premium gfr?g{e. R
grow a strain of Carpathian Walnut thats one of !f?ltl g&% tg?% of this enjoyable catalog . . .
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For your free copy of Miller's New, 1977
Garden Catalog and Planting Guids,

mall this coupon to:
Dept. 902, J.E. Miller Nurseries

Wi j ieti | West Lake Road
With New, Exclusive Varieties st Lake Ro
For'77 we've added new yet provan varletles like the oldtime |  Canandalgua, New York 14424
“Whitney" Frulting Crabapple, and Miller's Criterion apple (big, | Please send your Planting Guide and
gold, deliclous!). Also added are a Seadless BLACK grape thatis I Catalog to:
absolulely scrumptious, Miller's “Blg Blue” Stanley Plum and | Nammo
more.
This treasure-house of money-saving ideas and planting, | Address
stock Is yours for the asking. So — cit . y
Mall the coupon today! | y i
J. E. MILLER NURSERIES | State Zip ;
- D i ams = Panandainiin MUY 14424 I . v



conditions of cultivation were differ-
ent. A high price was offered; credit,

food, tools, medicines and other in-’

ducements were provided on a grand
scale; technical help was made avail-
able; explorers set out to scout areas of
the densest concentration of trees; air
strips were constructed in remote lo-
calities for communication and trans-
portation. By the end of the war, trop-
ical America was producing 45,000
tons of rubber—most of it from
Hevea—as much as the all-time high
of American production in 1gr12.
Without the return of Hevea to the
New World—and the influx of aid and

technical help—the war might have -

turned out quite differently,

‘We must thank these developments
for ensuring an adequate supply of
rubber during war, but perhaps even
more important were the renewed op-

portunities they presented for ex-

traordinary strides in improving rub-
ber for the future,

The lessons learned in the dis-
astrous experiences with diseases in
the earlier New World plantations
turned into an investment for future
plantings. Agronomists noticed that,
in the Amazon f{orests, certain trees
appeared to have leaves resistant or
immune to the disease. They selected
a number of resistant clones and
evolved a technique known as top- or
crown-budding. Trees in these New
World plantations were the bud-
grafted, high-yielding clones devel-
oped in Asia. When the trees were two
years old, a second graft was made
near the top of the trunk: a bud from
one of the resistant wild clones was in-
serted under the bark of the young
tree; when it “took,” the original
crown was cut off, thus stimulating
the new bud to grow and produce a
wholly new top. The final tree then
would be a composite of three indi-
viduals: rootstock from randornly col-
lected seed; trunk of a high yielding
Eastern clone; crown of a resistant
clone from the Amazon. Once this
technique was initiated, New World
plantations could prosper.

In the meantime, an effort was
launched to seek out untapped species
of rubber for further improvements.
In 1942 and 1943, teamns of botanists
mapped and surveyed rivers by canal
in South America, counting visible
Hevea trees along the banks, for tap-
ping in localities of greatest densities.
My own involvement in this effort be-

gan in 1942 and lasted for 12 years,
during which I surveyed the Apaporis
river, which was rumored to have ex-
ceptional stands of rubber, though it
was all but unknown. A seven-month
study, during which I counted Hevea
species along its 1,400 miles, revealed
1,700,000 trees, representing an esti-
mated 10 percent of the total Hevea
population of that one river basin.

The desirability of establishing
more plantations in the New World
was clear. High-yielding eastern
clones and discase resistant New
World clones for crown budding were
available, and, by 1944, 30,000,600
elite budded trees had already been
made ready in 100 nurseries through-
out tropical America. This stock
served for the establishment of New
World plantations primarily in Bra-
zil, Colombia and Peru,

19405 in the Amazon, was selected by the au-
thor as an “elite” trec for its high yield and
resistance to discase,

With the rebirth of wild rubber ex-
ploitation over such a vast area, it oc-
curred to scientists in charge of these
programs that an opportunity was at
hand for examining a wide source of
germplasm, not only 'of Hevea brasilien-
sis but of other wild species, as germ-
plasm that would be valuable for fu-
ture genetic work. A team of several
botanists was commissioned to collect
living material of all possible species,
varieties and strains of Hevea and of
elite clones of H. brasiliensis, H. Ben-
thamiana and H. guianensis that were
under exploitation.

From 1944 through 1954, those ef-
forts helped to establish in “living mu-
scums” representatives of as many
species, varieties and strains of Hevea
as could be found and collections of

budwood from individual high-yield-
ing, disease-resistant trees chosen
from tapping circuits of wild trees.
The importance of these efforts is
the promise they hold for establishing
plantations with yields far above av-
erage combined with resistance to
blight. Budwood from these trees was
sent to nurseries for testing and pos-
sible use in selecting and breeding
programs of the future. While my
field work was centered in Colombia

-and adjacent parts of Brazil, other

botanists were busy with similar as-
signments in other Amazonian areas.

The availability of outstanding in-
dividuals of Hevea brasiliensis from a
wide geographical area has now in-
jected a new dimension into the pros-
pects forimproving rubber: the great-
ly expanded sampling of germplasm
almost assures even more impressive
stridesin yield and in other character-
istics than those achieved so dramati-
cally with the seeds that Wickham
brought to Britain in 1876.

An unprecedented range of mate-
rial of all species of Hevea is now open
for experimentation—the three (/.
brasiliensis, H. Benthamiana and H. guia-

. nensis) which yield commercially

valuable rubber as well as those for
which we have yet to find any indus-
trial use. The importance of the latter
species is not only in the scientific
prospects for improving our known
species. The elastomer industry—now
producing' so many synthetic sub-
stitutes for rubber-stands in need of
many diverse types of natural latexes
for use as “fillers” to alter in a variety
of ways the artificial “rubbers” and

 their characteristics. But these species

may one day also be of value for tap-
ping themselves and play a significant
role in the progress of natural rubber
cultivation. ‘

It has quite truthfully been: said
that “Hevea isa long lived tree, and in,
the jungle, a century makes little
change in the resident population.”
But the changes brought about in
rubber since man tamed it from the
wild in 1876 are greater than those
made in any other cultivated plant in
such a short time. They can honestly
be described as incredible. We can
now look forward to even greater
progress in the next 100 years. &

Richard Evans Schultes is Paul C. Man-

gelsdorf Professor of Natural Sciences at
Harvard University,
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