APPENDIX
MEMORANDUM
SOUTH AMERICAN LEAF DISEASE OF RUBBER
R.A. Altson
Head of Pathological Division
Rubber Research Institute of Malaya

In view of the growing menace of South American leaf
disease, due more particularly to the ever increasing volume and
speed of air traffic, it is considered desirable that attention should
be drawn to:—
(a) the magnitude and reality of this potential threat to
the Malayan rubber industry
(b) the means at our disposal for defence against the introduction of the disease, and
(c) the measures which might be adopted to deal with it
should it once become established.
THE M A G N I T U D E AND REALITY OF THE THREAT

2. South American leaf disease of rubber is not only the
most serious disease to which Hevea bra&iliensis is subject, but it

has shown itself to be one of the most destructive diseases of
cultivated plants of which there is any scientific record. Indeed,
the scale of its past devastations ranks it with such plagues as
the epidemic of potato blight which caused a famine in Ireland
one hundred years ago, and the outbreak of rust that destroyed
the coffee industry of Ceylon in the eighties of the last century,
Its ravages have already been responsible for the total collapse
(within ten years of its initiation) of a plantation rubber industry
that was launched in the Guianas in the first decade of this
century, and, some years later, for the utter failure of the earlier
attempts of the Ford and Goodyear companies to cultivate rubber
in South and Central America. The significance of the fact that
two of these ill-fated enterprises (those in the Guianas and in
Central America) were based on planting material imported from

the Far East needs no emphasis.
3. A remarkable feature of these outbreaks was the astounding rapidity with which the disease brought about the destruction of the crop. There is a case on record (Stahel, G.West-Indie
Landb. Tijdschr. Suriname en Curacao, 4: 63,1919.) where within
six months of its appearance in an epidemic form in a 200 to
300-acre stand of young rubber one-third of the trees were dead,
and the rest in such a hopeless condition that the area was subsequently abandoned. It is now realised, of course, that the undertakings in the Guianas and the Ford project in Brazil were all
predestined to attack, for potential sources of infection were
already present on the wild Heveas growing in the surrounding
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forests. But this was not the case with the Goodyear plantations
in Panama and Costa Rica; here the appearance of the disease
was due entirely to its introduction by human agency.
4. Seeing that the plantation rubber industry in the Far
East has been faced with the threat of South American leaf
disease during the whole course of the fifty years of its existence
and has so far escaped unscathed, it might well be thought that
the realities of the threat have been grossly exaggerated. It is
believed that it will be possible to show that this, unfortunately,
is not the case.
5. South American leaf disease is endemic in northern South
America, its natural distribution being coincident with the distribution of the genus Hevea. It is caused by an obligate* fungal
parasite, DotUdella ulei, whose life history is characterised by
three distinct reproductive stages. Of these, the first to appear
is the conidial stage (Fusicladium macrosporum), during which

vast numbers of naked spores are borne (in acervuli) On both
surfaces of the infected leaves. In the two stages which follow
this—the pycnidial stage (Aposphaeria ulei) and the perfect or

perithecial stage (Dothidella ulei), the spores are produced in the
interior of spherical fruit bodies.
6. That the disease is able to assume epidemic form is probably due almost entirely to the reproductive mechanism provided
by the conidial or Fusicladium stage, which for this reason has
rightly come to be regarded as the most important of the three.
Stahel (Dept. Landb. Suriname. Bul. No, 34. 1917) to whose
researches we owe much of our knowledge of the life history of
the pathogen, found that the viability of the detached Fmicladium

spore is of extremely short duration, and that in the event of
its failure to germinate and secure penetration of the host tissue,
it is liable to succumb to desiccation within a matter of fifteen
hours.
7. This observation is of great significance for it leads to
the conclusion that the disease is unlikely to be transmitted by
this form of spore over anything but short distances—except in
circumstances where material bearing Fusicladium lesions is transported

at high speeds. For instance in fifteen hours a modern transport
aircraft can travel 2,500 to 3,000 miles, and in this way Blalaya
has now been brought within critical range (so far as the
Fusicladium spore is concerned) of all the rubber cultivations of
the Far East, including the Goodyear plantations at Zamboanga
in the Philippines. The latter area is to be regarded with particular suspicion because of the likelihood of traffic in planting
material between it and the Dothidella-infscted properties owned
by the same company in Panama and Costa Rica.
8. The- introduetion of the disease into these two Central
1

It has recently been reported that D.ulei has been grown on an
artificial medium (Honig, P. et alu, Chronica Naturae. 103(5):
63, 1947).
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American republics1 took place only about ten years ago. Both
countries are well north of the natural range of Dothidella ulei

and the fungus must therefore have been introduced with planting material brought from Brazil. What form this took is not
known, but as the whole object of the Goodyear enterprise seems
to have been the establishment of Far Eastern clones, it was in
all probability as seed intended to provide stocks for budding.
Now since Para, the main terminal in northern Brazil, is about
2,500 miles from Colon in the Canal Zone, we have what appears
to be definite evidence that despite all reasonable precautions
(which we may be sure were taken) the fungus can be transported in a viable and infective condition over extremely long
distances.
9. It might be thought—in fact it has been thought, that
as the detached Fusidadium spore is so short-lived, regulations
which prevent the transport of planting material by air are a
sufficient defence against the introduction of the disease. But
this would only be the case if the fungus were entirely dependent
on the Fusidadium spore for its reproduction an assumption which,

surprisingly enough, has been made on more than one occasion
in the past on the basis of what is very slender and questionable
evidence. The truth is that opinion regarding the significance of
the two other spore forms of the parasite has been biased by the
fact that Stahel failed to obtain experimental infection with
either, this negative result being quite unjustifiably interpreted
as proving that the pycnospores of Aposphaeria ulei and the ascospores of Dothidetfa ulei play no part in the propagation of the

species.

10. In temperate regions the perithecial form of a fungus

constitutes a resistant resting stage, and it is in this state that
many well-known plant pathogens are able to survive the winter,
despite the absence of suitable host tissue. Thus on the grounds
of analogy alone it would more reasonable to suppose that the
perithecia of Dothidella play some part in the survival of the
species, than to dismiss them as being of no importance. But as

it happens we are not entirely dependent on analogy for such an
opinion. In 1926, nine years after Stahel had published his
researches, Weir (U.S.D.A. Dept. Bul. No. 1380,

1926)

reported

the finding of fertile perithecia on 3-year old stem cankers during
the course of a survey in the Amazon valley and, on account of
this observation, reached the conclusion that viable mycelium
capable of producing perithecia might survive in a branch up to
a period of three years. Furthermore, he threw doubt on Stahel's

work by inducing an infection with the aid of ascospores; a result,
however, that he himself described as being "far

from con-

clusive", owing to the absence of sufficiently rigid experimental
conditions. Nevertheless, in the face of these observations it
1

The appearance of D.ulei at Teapa in southern Mexico in Sep-

tember, 1946, has just been reported (Rev. Appl. Myc. 26: 417,
1947). This is about 800 miles north-west of Turrialba in Costa
Rica, its previous northermost limit.
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would be most unwise to assume that either the perithecia or
their ascospores are functionless, or to forget the possibility that
the fungus might even survive in a dormant vegetative form.
11. It will be natural to ask how the possession of these
effective resting stages by Dothidella can be reconciled with the
fact that the Far East has so far managed to avoid the disease.
This immunity may be attributed in the first place to the fortunate circumstance that the original introductions of planting
material from South America consisted of plants which had been
raised from seed germinated at the Royal Botanic Gardens, Kew,
and had thus been subjected to the most rigorous and effective
form of quarantine that can be devised; and secondly to the
efficacy of the regulations controlling the imortation of plants,
which were subsequently brought into force by all the Governments concerned.
12. A few direct introductions of Hevea seed from South
America have taken place since the original importations were
made in the seventies of the last century, de Vries (Proc. 4th
Pacific Sci. Congr. Java. 4: 157,1930) records five such introductions into Java between the years 1896 and 1915. In 1920,
Harrison (S.S. Gardens Bul. 2: 205, 1918-21) recalled that a
few seeds of Hevea confusa had been sent from British Guiana

to the Botanic Gardens, Singapore, sometime between 1898 and
1900, and, finally, there is evidence (Masefield in Hit.) that a
consignment of seed was brought into Ceylon from Brazil in 1907,
though it is not clear whether this was a direct importation or

not.

13. Attention is drawn to this record because it needs to be
realised that the knowledge that seven direct importations have
been made in the past without any disastrous results has tended
to encourage a belief that the danger of introducing Dothidella
on planting material, and particularly on seed, has been much
exaggerated. Actually, all that the record does indicate is that
transmission of the disease in a consignment of unquarantined
seed is not an ineluctable event, but one that is determined by
chance. It is, of course, impossible to say what odds are involved,
but even if they were as much as a thousand to one, we still
cannot afford to indulge in the gamble, for the stakes are too
high.

14. It will not be forgotten that the plantations which were
destroyed by South American leaf disease in the Guianas consisted of trees raised from seed imported from Malaya and
Ceylon, or that recent observations carried out in Brazil and
Central America have shown that all the high-yielding Far
Eastern clones are extremely susceptible to the disease. In view
of these facts, one cannot escape the conclusion that should
Dothidella become established in this country, and spread with the
astonishing rapidity which characterised the course of its epidemic in the Guianas, the not improbable sequel might be the
ruin of the present Malayan rubber industry.
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PREVENTIVE MEASURES

15. There are but two ways in which the menace of South
American leaf disease can be met. First, by subjecting all importations of planting material to a rigid system of control in
the hope of preventing its introduction, and, secondly, by the
gradual replacement of the existing susceptible trees by Dothidellaresistant varieties. The former of these two methods is by far
the most important by reason of the fact that it is capable of
immediate application. The universal adoption of disease-resistant
clones represents the ideal form of defence, but, as will be shown
later, many years must elapse before the problem can be solved
in this manner.
1. Control of the Importation of Planting Material
A. The Present Position

16. Before the war the importation into Malaya of "growing
plants . . . and any parts thereof from which further plants
might be propagated" was governed by F.M.S. Gazette Notification No. 1823 of the 1st May, 1936, (which derived its authority
from Section 121 of the Customs Enactment, 1936), by S.S.

Gazette Notification No. 1485 of the 29th May, 1936 (which
derived its authority from Section 18 of the Agricultural Pests
Ordinance) and by parallel legislation enacted in the five Unfederated States.
17. The position at the moment is that all these pre-war
regulations are still operative; and this is so despite the fact that

the relevant F.M.S. Gazette Notification has since been cancelled
by M.U. Gazette Notification No. 1191 of the 1st Agust, 1946.

The latter, it is important to note, provides for the total prohibition of all importations whatsoever except under licence Issued by the
Comptroller of Customs. The peculiarity of this situation has, how-

ever, been rectified by an ad hoc arrangement that all questions
of plant importation shall be referred by the Comptroller of
Customs to the Director of Agriculture.
18. Consequent on the continued existence of this plurality
of legislation, the importation of planting material into Malaya
is thus still controlled by seven sets of regulations, which, although they agree in their main provisions, differ in some important details. They all agree in prohibiting:—
(a) the importation of any plant by aircraft.
(b) the importation of any plant by sea or land except
through specified ports or places of entry (with the exception
of the States of Trengganu and Perlis which prohibit the importation of scheduled plants only).
(c) the importation of certain scheduled plants by sea or
land except in accordance with prescribed conditions.
19. They differ, however, in the following respects:—
(i) Exceptions to the prohibition of importations by air. Cut

flowers may be imported Iby air from the Netherlands Indies,
(a) into the S.S., Johore and Kedah provided they are not portions of any scheduled plant and that they are landed at the
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ports or aerodromes of Singapore, Penang, Johore Bahru and
Alor Star respectively; and (b) into the F.M.S. by virtue of a
permit issued at the discretion of the Director of Agriculture.
Any plant may be brought into Kelantan by air for scientific
purposes with the written permission of the State Agricultural
Officer given with the approval of His Highness the Sultan. In
Trengganu and Perlis there are no exceptions to the prohibition
of importations by air.
(ii) Ports and places of entry. There are no less than twelve

legal ports and places of entry, 'namely, Singapore, Penang, Port
Swettenham, Johore Bahru, Muar, Kota Tinggi, Alor Star,
Kodiang, Bukit Kayu Itam, Tumpat, Kuala Lumpur and Kota
Bharu, the last two being specifically places to which scheduled
plants imported by parcel post are to be addressed.
(iii) Conditions fiovernintt the importation of scheduled plants.

Scheduled plants, which include all species of Eevea, may be
imported with the written permission of certain specified authorities, which permission must be obtained prior to the despatch
of such plants from the country of orierin. These authorities are:
for the former F.M.S. and S.S.—The Director of Agriculture or
the Chief Field Officer; for the States of Johore, Kedah and
Kelantan—the State Agricultural Officers, for the States of
Trengganu and Perlis—the State Councils. The issue of this
written permission is subiect to the following conditions:—
(a) That every consignment of plants is accompanied by a
certificate in a prescribed form signed by an approved person
(except in Trengganu and Perlis where the need for a certificate
is not specified). The form of certificate prescribed for use in the
F.M.S., S.S.. and Johore differs from that prescribed for use in

Kedah and Kelantan, but in both cases all that is demanded is a
general declaration of freedom from diseases and pests.
(b) That every consignment of plants is examined on arrival
by a specified authority who has the power to decide whether
the plants shall be delivered to the importer, quarantined, disinfected, or destroyed (except in Trengganu and Perlis where no
such provision is made). All these specified authorities are officers
of the Department of Agriculture, except in the case of the
former S.S., where in addition to the Agricultural Officers,
Singapore, and Penang and Province Wellesley, authority is also
delegated to the Director and the Assistant Director of Gardens,
Singapore, and the Assistant Curator of Gardens, Penang.
20. Overriding all these regulations are powers given, in the
case of the F.M.S. and S.S., to the Director of Agriculture, and

in the case of Johore, to the State Agricultural Officer, to permit
the importation of any plant for scientific purposes by any route

whatsoever.
B. Recommendation* relating to the, E.xisting Regulations

21. In view of the state of the existing legislation (as outlined in the foregoing summary), it is difficult to avoid the conclusion that the importation of Hwa planting material cannot be
subjected to a truly rigid system of control under present con343

ditions. Such a result might perhaps be achieved with the willing
co-operation of everyone concerned, but the present machinery is
clearly quite incapable of coping with any determined intention

to evade the law.
22. What appear to be the more outstanding gaps in the
system (which forms, it is to be remembered, our only line of
defence against South American leaf disease) are listed below,
together with suggestions for their closure.
(i) The d ?!.? gat ion of the overriding authority relating to im-porta-

twnp for scientific wrj.'r/.sr*. This extremely important power should
be confined to the Director of Agriculture in person.
(ii) The dclegfition of authority relating to the granting of permits

for the importation of scheduled plants. This authority should be

confined to the Director of Agriculture and to the Chief Field
Officer.
(iii) The multiplicity of ports and placet of entry. All necessary
importations of planting material into Malaya could without any
inconvenience be restricted to the Ports of Singapore, Port

Swettenham and Penang.

(iv) The form, of the -prescribed certificate. This is couched in
too general terms. In the case of Hevea planting material it should

demand not only a general declaration of freedom from diseases
and pests, but a specific declaration to the effect: (a) that the
material is free from South American leaf disease (Dothideila
ulei) and from Phytophthora leaf disease, and from any other
diseases or pests which it may be considered desirable to add;
and, (b) that the country in which it was grown is likewise free
from such specified diseases and pests. A certificate in this form
has been demanded by the Government of the N.E.I, since 1931,
and (in so far as Dothidella is concerned) by the Government of
India since 1940.
(v) The exception >rhir,h permits the importation of cut flowers

Jty air from the N.E.I. As will be shown later, there is good reason
to suspect that attempts may be made, in the not very distant
future, to smuggle Hevea budwood into Malaya. No more convenient vehicle could be imagined than a box or basket containing cut flowers. Not only would this provide an ideal environment for maintaining the budwood in a healthy condition, but
the importer could rely on the delicate nature of the ostensible
cargo precluding a thorough examination by Customs.
(vi) The unsatisfactory state of the legislation in Trengganu and.

Peril*. This hardly needs emphasis, particularly in the case of
Perlis part of whose boundary marches with the Siamese frontier.
C. Additional Recommendations

23. Except under the most carefully controlled conditions
(which are inapplicable to large scale commercial introductions),
the importation of planting material must invariably be attended
by a certain element of risk. Since this risk is borne, not by the
importer alone, but by the whole industry, it is held that in view

of the grave menace of South American leaf disease (which will
tend to grow with the increasing volume and speed of air traffic)
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the time has now been reached when it is no longer justifiable
to permit the introduction of Hevea planting material from any
source whatsoever, unless it can be shown that such an introduction is essential to the well-being of the Malayan rubber industry
as a whole. The suggestion is made, therefore, that the issue of
a permit to import Htvea planting material should in future be
granted by the Director of Agriculture only on the recommenda-

tion of a committee consisting of himself, as Chairman, the

Director of the Rubber Research Institute, and one representa-

tive each of the estates and smallholders.

24. While this provision should go a long way towards safeguarding the local industry, it would be imprudent to regard it

as sufficient in itself. For Malaya to continue to maintain its
freedom from South American leaf disease, it is considered
essential that an absolute embargo should be imposed on all direct
importations of planting material of any wrt from tropical

America. The reason for suggesting that this embargo should

include all plant species, and not only all species of Hevea, is a

belief that the dissemination of plant disease can take place

through the accidental inclusion in consignments of planting
material of infected plant debris that has been derived from a
species other than the one intended for despatch, an event which
may occur when the two are growing in close proximity. No
system of inspection can, of course, guard against such fortuitous introductions, and the only sure safeguard is quarantine well

outside the country, or group of countries, which it is desired

to protect.
Note. During the course of a meeting held at the Department of Agriculture on the llth December to discuss the proposed embargo on direct introductions from tropical America the

question was raised of the importation into Malaya (for the
purposes of human consumption) of grape-fruit from Trinidad
and of rice from Brazil. Strictly speaking neither of these are
importations of planting material, though both, of course, might
be used for that purpose. However, considering the care that
has to be exercised in preparing and packing citrus fruit for

export, the risk of infected plant debris being included in such a
consignment may be dismissed as negligible; and in so far as the
importation of Brazilian rice is concerned, it is understood that
this crop is grown for export only in the States of Sao Paulo and

Rio Grande do Sul, the northernmost of which is some 1,500
miles south of Para and thus well outside the natural range of

Hevea and the known range of Dotkidella. ulei.

25. Once this proposed embargo was in force, Malaya's own
line of defence against South American leaf disease could be
considered complete, but a moment's thought will show that such
unilateral action is not enough. Should Dotkidella vlei appear any-

where in the Far East, a perfected system of plant import con-

trol might still continue to protect this country's rubber cultivations for a number of years, but they would truly have reached

that stage in their history (which in the opinion of a senior
official of the United States Department of Agriculture has
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already arrived1) when the inexorability of their fate would be
no longer in doubt.
26. Because of this inevitable interdependence of all the
rubber growing countries of the Far East, it is held to be urgently
desirable that an approach be made to all the Governments concerned with the object of formulating an international agreement which will ensure that the Far East as a whole places a
total embargo on all direct importations of Hevea planting
material from tropical America, and permits, for scientific purposes, only such introductions as have been subjected to an
approved form of intermediate quarantine carried out preferably

in Europe.

2. Use of Dothidella-resistant clones

27. The destructive effect of South American leaf disease,

experienced first in the Ford Company's plantations in Brazil

and then on the Goodyear properties in Panama and Costa Rica,
convinced the Americans that if the cultivation of Hevea brcisilienfiis
was ever to succeed in tropical America, the industry would have
to be based on the use of DofhideHa-iresi&ta'nt, material; and consequently for some years now they have been devoting much
attention to the question of its selection and breeding. At the
moment, the plantations in South and Central America are being
established with high-yielding Far Eastern clones top-budded

with resistant strains, but this is only a temporary expedient,
and the ultimate aim of the project is the development of clones
combining high-yield with disease-resistance.

28. The introduction of this DothideUa-vesisiant Hevea into
the Far East will appeal to many as the most obvious way of
protecting the cultivations in this part of the world from South

American leaf disease—but there are several obstacles to be over-

come before this solution of the problem can be reached. In the
first place the export from the Western Hemisphere of Hfvea
planting material of any sort whatsoever is prohibited by all the
South and Central American republics concerned in the development of this new plantation rubber industry, and these embrace

nearly all the countries that would be likely to have any such
material available. In consequence of this embargo the only
sources of new American planting material still open to the Far

East are the three Guianas, and possibly Trinidad where some
2

direct importations from Brazil were made early in this century .
29. Since all these colonies have political associations with

the Far East, one might have been justified in assuming that
1

E.W. Brandes (Head Pathologist, In Charge Division of Rubber

Plant Investigations, U.S.D.A.) in India Rubber World, 116(4):
2

491, 1947.

It is these importations which are considered to have been responsible for the introduction of Dothidella into the island <whieh
lies outside the natural range of Hevea), for, as was the case
with most other countries in the New World, the bulk of
Trinidad's original planting material came from the Far East.
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they would be excluded from participation in the Western
Hemisphere project. It has recently been reported, however, that

the Government of Surinam is collaborating with the U.S. Department of Agriculture in the selection of Dothidettd-resistant Hevea
(Honig, P. Chronica Naturae, Joe. cit.). In view of the terms of

the agreement of the Co-operative Inter-American Plantation
Rubber Project (which prohibits redistribution of planting
material except to reciprocating agencies and governments of
the Western Hemisphere) the position of Dutch Guiana in
respect to the N.E.I, is difficult to understand. But, Brandes'
remark (in the article already quoted) that because of the present
restrictions against export from tropical American countries,
resistant material may not now be shipped as a safeguard to the
Eastern Hemisphere, suggests that Surinam has agreed to enforce the embargo, and that all legitimate channels of supply
have been closed to the Far East.
30. This is the situation which provides the ground for
supposing that attempts may be made before long to smuggle
budwood into Malaya. As the full significance of the menace of
South American leaf disease becomes more widely appreciated,
an urge to seek protection 1through the use of Dof/ucte7/a-resistant
material is bound to arise , and ways and means will be sought
of evading the American embargo. The inevitable result of this
tendency will be to create a black market for reputedly resistant

seed or budwood in various parts of tropical America; and in

order to introduce this material into Malaya the purchaser will
be compelled to adopt the same underhand methods as he employed in acquiring it.
31. It will be readily appreciated why many years must
elapse before the Malayan cultivations as a whole could be rendered ZtotouteHo-resistant. Whether the first material to become
available is merely resistant and can therefore be used only for
top-budding existing clones, or (and this is less likely) combines
resistance with a high-yielding capacity, it will be necessary to
test its performance in this country before it can be recommended
for general distribution. But this programme of proving will itself
occupy at least twelve years—five for the trees to reach a tappable age, five for the tapping tests, and two for the production
of sufficient budwood for large scale distribution. Then assuming
that replacement of the existing trees is carried out at what is
generally regarded as a maximum rate of five per cent of the
total acreage per annum, it will take another twenty years to
bring the work to completion. It is possible of course that after
15 or 16 years of this process, by which time over a million and
a half acres of high yielding material will have come into tapping,
1

A suggestion that Far Eastern interests would be well advised
to take steps to safeguard their properties by top-budding with
resistant clones has already been made in a letter published in
an influential American journal, but the writer omits to inform
his readers how they are to acquire this material (Bangham,

W.N. in Lockwood's Monthly Rubber Report for October, 1947).
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production would be sufficient to meet any predictable demand,
in which case further replacement would be unlikely to take place.
It is to be seen, however, that even on the basis of the most
optimistic estimate it cannot take less than twenty-seven years
to make the Malayan cultivations Dofhidetta-reaiatank.
32. Obviously in these circumstances every effort should be
made to obtain supplies of genuine J'otttiddla-Yesi&tant material
with the least possible delay. There appear to be but two ways
in which we can set about this object.
(i) By an approach to the U.S. Department of Agriculture.
This might be made either to the Division of Rubber Plant
Investigations at Beltsville, or to the headquarters of the Department at Washington.
(ii) By advocating- the establishment of a station in British
Guiana for the selection and testing of /)r>f/m/*'7/r<-resistance.
33. The basis for the first suggestion is a belief that the
Americans might be prepared to exchange resistant material for
budwood of some of the new R.R.I, clones. It may be objected
to this proposal that by supplying the New World with this
budwood we would in effect be helping to dig our own graves;
but this would imply that the success or failure of the American
project turns on the possession of these particular clones—a
proposition that few are likely to accept. As it is, everything
points to the fact that, now the obstacle presented by South
American leaf disease has been virtually overcome, the fate of
the enterprise will be determined more by the labour supply than
anything else. For example, it has been made quite clear in a
recent report (O.D. Hargis ct a/. Co-op. Inter-Amer. Plant. Rubb.
Development (Colombia). U.S. Dept. Agr., (1946). that a shortage of labour has been primarily responsible for curtailment of
the planting programme originally planned by the Republic of
Colombia; and it seems more than likely that the existence of
this labour problem helps to explain why in 1945, five years after
the project had been started, the total area under rubber in ail
the co-operating countries amounted to only 28,000 acres (E.W.
Brandes. Co-op. Inter-Amer. Plant. Rubb. Development (Introduction). U.S. Dept. Agr., 1946).
34. Should the United States Department of Agriculture
agree to an exchange of planting material there would naturally
be no need to proceed with the suggestion that we should press
for the establishment of a test station in British Guiana, but if
it was found impossible to come to a satisfactory understanding
this would be the only course left open to us. And since there
are several difficult questions relating to such matters as finance
and administration to be settled before the proposed station can
come into being, it would seem that valuable time might be saved
if these were brought up for consideration now, rather than
postponed until the results of our negotiations with the Americans
arc known.
35. It is as well to recognise from the outset that a test
station in British Guiana will labour under one disadvantage
arising from the fact that Mevea brabiliensis is not indigenous in
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the colony; but this disadvantage is likely to be more apparent
than real since wild trees of this species can doubtless be found
at no great distance from its unfrequented borders. And again,

judging by the few references to the subject that have appeared
in the literature, at least some of the Dofh ufc? to-resistant material
used by the Americans has been derived from species other than
kmsiliensw. The pioneer experiments in top-budding carried out

on the Ford plantations in Brazil were made with resistant strains
of &' .guwtnensis and H.spntcennii (A. Johnston, India Rubber World,
104(3) : 48, 1941) ; and more recently it has been reported that
as an outcome of the work now in progress in Surinam, promising

material for breeding has been developed from H.viridis, a species

which occurs between the Rio Negro and the Cassiquiare.

REMEDIAL MEASURES

36. Although it is to be hoped that South American leaf
disease will not find its way into this country at any time—but
more particularly before the cultivations have been rendered
resistant to its attack, ordinary prudence demands that an

attempt should be made to formulate some sort of plan for dealing with any outbreak that might occur. Two modes of action
are open to consideration; the object of the first being to control
the disease by the application of fungicides, and, of the second
to eradicate the disease by the systematic destruction of infected
plants.
1. Funicifal citnfrol

37. Unfortunately it is not possible to regard fungicidal
control of the disease in established plantations as a practical
proposition. This conclusion is based on economic considerations
and not on technical grounds. In fact, comprehensive trials carried
out in Panama and Costa Rica have shown that nursery seedlings,

and young buddings planted out in the field, can be effectively
protected by routine spraying with copper or sulphur fungicides
(M.H, Langford, U.S. Dept. Agr. Circ. No. 686, 1947). But bearing in mind the characteristically narrow margin between cost of

production and price, it is not unlikely that if an attempt was
made to apply these methods to mature areas it would merely
be a question which would lead to economic collapse more quickly
—loss of yield due to the disease or loss of profits due to the
cost of spraying. Similar conclusions have been reached by the
Americans. Langford (loc. cit.), while satisfied that the disease
could be controlled in established plantations by repeated spraying during the period of annual refoliation, expressed the opinion

that the cost of such an operation would prohibit its practical
employment.
2. Em die fit ion

38. The success of any attempt to eradicate the disease will
depend principally on three factors: — (a) the promptitude with
which the disease is discovered, (b) the efficacy of the methods
employed for the destruction of the infected plants and, (c) the
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speed with which these methods can be brought into operation.
(a)

The question of early discovery

39. Assuming that the disease were introduced on or with
Jfrrcft planting material (and this is the most probable channel),
there is every reason to suppose that it would make its first
appearance in a relatively restricted area of young plants. Under
such conditions, provided its presence became known soon enough,
its eradication should not prove impossible, but everything would
depend on action being taken without undue delay—and it is here
that we come up against a major difficulty. We know, from its
history in the Guianas, how innocuous South American leaf
disease may seem when it first appears in a cultivation, so that
unless steps are taken to familiarize planters with the symptoms
of the disease, and to warn them to be on the watch for it, there
is every likelihood that it will have become firmly established
before it arouses sufficient attention to lead to its discovery; and
then any attempt to eradicate it may well take on the aspect of
a forlorn hope.
40. If early discovery of the disease (the sine quo, non of
successful eradication) is to be ensured, the collaboration of a
well-informed planting public will be essential, and it is presumably incumbent upon us to create one. But, since it is not
easy even for pathologists to identify diseases merely from verbal
descriptions of their macroscopic symptoms, it would be foolish
to expect the average layman to do so, and it is considered that
we must rely mainly on coloured illustrations for instructional
purposes. This method has been used with great success by the
Ministry of Agriculture for teaching the public in the United
Kingdom to recognise the Colorado beetle, and, while it is admittedly easier to memorize the appearance of a strikingly
coloured insect than that of a leaf disease, well executed drawings should enable the average person to distinguish the South
American disease from any of the more familiar leaf infections.
Emphasis is laid on the fact that these drawings must be well
executed. A second-rate production (or an impressionistic rendering) might well be worse than useless. Consequently our first
step must be to find out whether there is anyone in British
Guiana or Trinidad capable of making water-colour sketches of
sufficient merit, and it is suggested that the Principal of the
Imperial College of Tropical Agriculture be asked to institute the
necessary enquiries on our behalf.
41. To choose the most appropriate time at which to distribute these illustrations presents a distinctly difficult problem.
Some may favour taking no action until there is definite evidence

that the disease has become established somewhere in the Far
Eastern region, arguing that too early a distribution will tend
to foster a spirit of apathy and indifference. While there is much
to be said for this point of view, one cannot ignore the possibility that the first country in the Far East to fall a victim to
Dotkidella might be Malaya itself.
(b) Methods of eradication

42. When it comes to the point of deciding what is the best
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method to adopt for eradicating- a leaf-disease in rubber, one has
to turn for ideas to a consideration of measures that have been

employed in the past for the eradication of disease in other
crops, for in so far as rubber is concerned there is no previous
experience to guide us.
43. The introduction of citrus canker into the Gulf States
of America on planting material from Japan (an event which
took place in the early part of this century) created a problem
which was in many respects similar to the one with which we
may be faced. The crop involved was a tree (albeit a small one)
and the disease (which was of bacterial origin) was extremely
contagious, could be disseminated by wind or insects, and attacked
leaves, twigs and fruits. It is therefore a matter of great interest
to us that its eradication (a feat justly regarded as one of the
most remarkable achievements in the history of plant pathology)
was accomplished with the aid of flame-throwers.
44. In the successful campaign for the extermination of the
common barberry (the alternate host for the black rust of

cereals) organised by the United States Department of Agri-

culture some twenty years ago, use was made of chemical
methods, the substances employed being common salt and kerosene. It is questionable, however, whether there is much of value

to be learned from this undertaking, for its immediate aim was
the destruction not of the parasite but of its alternate host, and

in these circumstances there was obviously no objection to the

use of slow-acting poisons so long as they were certain in their
effects. But we are justified in doubting whether a substance such
as kerosene, which could take a matter of months to kill a
barberry bush would be of much use to us. On the other hand
the possibilities of common salt, which was often effective within
a week, might perhaps be worth bearing in mind.
45. With the object of preventing infection of the tubers by
Pkytophthora mfesfans, and to facilitate lifting, it has become a
routine practice in many parts of Great Britain to destroy the
haulm just before harvesting the potato crop. As the result of a
comprehensive investigation recently carried out by the Agricultural Research Council in collaboration with the Department
of Scientific and Industrial Research (Ann. Appl. Biol. 34: 1,
1947), it has been established that the most economical and
effective way of " burning-off " the plants is to spray them with
solutions of sulphuric acid ranging in strength from ten to
twenty per cent. Despite the obvious differences between the
two crops, and even more between the grounds for eradicating
them, the marked superiority displayed by this phytocide
in comparison with the many others that were studied1 suggests that

i Two non-corrosive tar-acid compounds, formulated during the
course of this investigation, were reported to be the only sprays

tested which approached closely to the level of effectiveness of
sulphuric acid. But against these was their cost. Nevertheless,

should they become commercially available they would certainly
be worth a trial, since for our purpose cost would be a minor
consideration.
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its use deserves our serious consideration. There is, however, one
important objection to it. With so highly corrosive a liquid as
sulphuric acid it is necessary to employ special acid-resistant
spraying machinery and to provide the labourers with protective
clothing. Consequently, unless we were prepared to maintain
stocks of the latter (which being, presumably, liable to deterioration would need replacement from time to time), we would be
faced with the prospect of being unable to bring the method into
operation without considerable delay.
46. Taking- nil the circumstances into consideration everything points to the USP of flame-throwers as the method most
suited to our purpose. For apart from the refutation gained by
their outstanding performance in the case of citrus canker, no
special clothing is needed to operate them, and—what is P matter
of no small importance—one should be able to count on obtaining
the necessary fuel at anv time from the ordinary local sources.
Our requirements could therefore be fullv met merely by maintaining an adeauate stock of the machines themselves in a
serviceable condition.
47. While there is little reason to doubt that a way will be
found (either by fire or phytocide) of destroying nursery plants
and even saplings with the aid of machines of the type that are
ordinarily offered for sale, it would be absured to imagine that
such equipment could be usefully employed against tall trees.
Indeed, it is fairly evident that no ordinary means will suffice to
bring about the destruction of a stand of mature rubber (and
particular of its leaves) quickly enough to be of any value as a
method of eradicating a highly infectious disease. Poisoning with
sodium arsenite is far too slow and laborious a process—a month
or more may elapse before all the foliage is dead, and thirty-five
trees are about as manv as one labourer can deal with in a day.
Felling, even though it were followed by burning, might well
result in a more effective distribution of spores than would
normally take place through natural agencies—and this would
be the case irrespective of whether it was carried out by manual
labour or bulldozers.
48. Spraying from aircraft or the use of specially powerful
flame-throwers seem to be the only two methods that hold out
any prospects of success. Whether it would be possible to adapt
any of the military flame-throwing equipment for this purpose is
not known, but it might be worth while instituting enquiries in
this direction. Spraying from the air (today the subject of considerable research) is undergoing rapid development not only in
America but also in Great Britain and the Dominions. In fact,
firms organised to carry out this sort of work on contract are
already in operation, and there is no apparent reason why one of
these companies should not be prepared to enter into an agreement to undertake the destructive spraying of stands of mature

rubber should the need arise. Some preliminary experimental

work would of course be necessary, but, once its object was
realised and approved, it should be possible to arrange for this
to be conducted over areas scheduled for replanting. Information
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regarding facilities now available—or likely to become available
in the near future, could probably be obtained from the Agricultural Research Council in London or the Council for Scientific
and Industrial Research in Melbourne.
(c) Conditions affecting

speed of action.

49. It is obviously of prime importance that as short a time
as possible should elapse between discovery of the disease and
the inception of the measures designed to eliminate it. In practice, the extent of this delay will be determined almost entirely
by the procedure that has to be followed before destruction of

the infected plants can legally begin, and it so happens that the

procedure
at present laid down by the Agricultural Pests Enactment1 is quite incapable of dealing adequately with such an event
as an outbreak of South American leaf disease. The only section
(No. 13) under which a State Agricultural Officer is empowered
to order the eradication of a diseased crop (as distinct from a
diseased plant) requires him to serve a notice in writing (which

may not be issued without the sanction of the Resident) on the

proprietor or occupier calling on the latter to carry out the

eradication within a specified time. And it is only when the
occupier has failed to comply with this notice within the specified
time that the State Agricultural Officer has authority to enter
on the land >and carry out the eradication himself. Such a procedure would clearly be unsuitable in the case of an outbreak of
South American leaf disease, for, apart from the delay which
would result from the grant of a time limit, it may be confidently
assumed that the occupier would not possess the equipment
necessary to destroy the plants in an effective manner.
50. There is one section of the Agricultural Pests Enactment (No. 17) that would suit the case admirably. This provides
that once a pest (a term that by definition includes a parasitic
fungus) has been "declared by the Resident to be a dangerous
pest by notification in the Gazette", every Inspecting Officer is

empowered forthwith to enter on any land within his jurisdiction and take any action deemed necessary to destroy such
dangerous pest. Unfortunately, however, this section was framed
specifically for the purpose of dealing with an outbreak of locust,
and consequently sub-section (i) reads; "If any pest of migra-

tory habit is found to be so numerous in any locality as to become

in the opinion of the Resident such a danger to plants of economic
value that the safety of such plants cannot properly be ensured
by the action of individual proprietors or occupiers, the Resident
may by notification in the Gazette declare such pest to be a

dangerous pest within the meaning of this enactment, and every
Inspecting Officer may then take the measures to control the
dangerous pest specified in sub-section (ii)."
i The Enactment referred to here is the F.M.S. Enactment of
1934.

Similar (though not always identical) laws were (and

presumably still are) in operation in the former Unfederated
States and Straits Settlements.
353

51. By a very slight amendment—involving merely the
deletion of the words; " of migratory habit", and: "found to be
so numerous in any locality as to become", this section could be
made to apply to any pest declared by Gazette notification to
be a dangerous pest; for it would then read: " If any pest is in
the opinion of the Resident such a danger to plants of economic
value etc." It is therefore suggested that Government be invited
to consider:—
(a) the introduction of such an amendment to section 17;

this to be accompanied by,

(b) the declaration of South American leaf-disease (DofMdell-a ulei, P. Henn.) as a dangerous pest within the meaning of
the Agricultural Pests Enactment.
ADDENDA
52. Some modification of section 21 of the Agricultural Pests
Enactment may also be considered necessary. This deals with the
question of compensation for damage caused by action taken
under section 17, and, as it stands at the moment, provides only
for payments, not exceeding one hundred dollars in one year,
to persons " in needy circumstances". This, of course, restricts
its application to the very smallest of smallholders, but apart
from this, it would be very surprising if the loss incurred on
any one property by the eradication of Dothidella did not represent a sum greatly in excess of one hundred dollars. There is,
however, another aspect of the matter which needs to be taken
into account: if it could be proved that the presence of the
disease was due to an illegal introduction of planting material,
any claim for compensation would presumably be dismissed. And
this brings up the question whether provision should not be made
for the imposition of a penalty in such a case.
53. Seeing that South American leaf disease resembles
mildew (Oidium heveae) in causing what may also be described
as a secondary leaf-fall (though of so persistent a character that
it ultimately proves fatal), it is felt that Government should be
invited to consider amending section l(d) of the Schedule to the
Pest Notification Rules, 1935, (which at present reads: "Secondary leaf fall caused by Oidium heveae,, Steinm.") to read:
"Secondary leaf fall whether caused by Oidium heveae Steinm.,
or any other pest whatsoever". Such an amendment would serve

a two-fold purpose; not only would it put South American leaf

disease (and, incidently, Phytopkthora leaf disease) automatically
into the category of notifiable diseases (to which of course the

former would also belong were it gazetted as a "dangerous pest"),
but, since secondary leaf fall of rubber in Malaya may even now
be caused by at least three agencies (Oidium heveae, the yellow
mite, and (Hoeoxjjorium atbonibrum), it would relieve the planting
public of the burden of diagnosis by removing what is, from the
point of view of disease notification, an undesirable distinction.

Kuala Lumpur,
4th February, 1948.
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